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SECTION 1 : INTRODUCTION

1.1

1.2

1.3

1.4

1.5

1.6

This Standard has been drafted by a Panel appointed by the Institution of Gas
Engineers and Managers’ (IGEM’s) Technical Co-ordinating Committee,
subsequently approved by that Committee; the Gas Utilisation Committee, the Gas
Measurement Committee and the Gas Transmission and Distribution Committee,
and published by the authority of the Council of IGEM.

This Standard summarises best practice for the design, installation, operation,
inspection and maintenance of gas installations for multi-occupancy buildings (see
Sub-Section 2.1). It combines well established practices with new advice on
aspects of design and construction of such installations. The Standard
consolidates best practice and guidance from Legislation, and existing gas
industry standards and procedures, with the aim of helping to achieve safe
designs, installations and continuing operation for gas in the buildings concerned
throughout the lifetime of the asset.

This standard is primarily for an informed and experienced audience such as Gas
Engineering professionals, Architects, M&E Consultants and Building Facilities and
Maintenance Managers and Responsible Person for the building. It is assumed
that readers of this standard are familiar with and understand the roles specified
in the Construction (Design and Management) Regulations (CDM).

Compliance with this Standard cannot confer immunity from statutory legal
obligations.

Significant amendments have been made compared to the second edition. These
include:

® reviewed risk hierarchy for timber and traditionally constructed buildings
® revision of figures and the addition of new figures

® reviewed responsibilities associated with new work, replacement work and
ongoing operation inspection and maintenance

updated requirements for inspection of network pipelines
updated references to materials standards
reviewed competence requirements

reviewed record keeping and information to be presented to the Responsible
Person for the Building

® decommissioning.

This Standard makes use of the terms “must”, “shall” and “should”, when
prescribing particular procedures. Notwithstanding Sub-Section 1.7:

® the term “must” identifies a requirement by law in the United Kingdom (UK) 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
acceptable.

Note: The phrase “prior consideration” means that a suitable and sufficient risk assessment
will be completed and documented to show that the alternative method delivers the
same, or better level of protection.

1
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1.7

1.8

1.9

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 judgement. When “responsible engineers” are
asked to undertake tasks that deviate from this, they should refer the matter
for higher review.

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 better 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
cognisance be taken of the HSG48 and HSG65.

Notwithstanding Sub-Section 1.6, 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 should
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
IGEM's Journal and other publications as appropriate.

Requests for interpretation of this Standard in relation to matters within its scope,
but not precisely covered by the current text, should be addressed to Technical
Services, 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.

This Standard was published in xxxxx 2019.

2
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SECTION 2 : SCOPE

2.1

2.2

2.3

This Standard covers gas infrastructure to and within multi-occupancy buildings
and the individual dwellings and commercial units within such buildings. The
principles underpinning this standard apply to all building situations whether
typical or more complex ones.

Note 1: The term “multi-occupancy building” means a building that contains multiple domestic
dwellings or a building that contains both multiple domestic dwellings and commercial units.

Note 2: In England and Wales, buildings with 3 or more storeys and where the distance between
ground level and the floor of the top most storey is less than 18 metres
as medium rise. Buildings where the distance between ground level and the
floor of the top most storey is 18 metres or more as high
rise.

However, in Scotland, a building where the distance between ground level and the floor of
the top most storey is 11 metres or more is categorised as high rise (so will apply where
there are five or more storeys). This aligns with the height of a pitched fire and rescue service
ladder, and with advice from the Scottish Fire and Rescue Service of the height that might
be reached by a jet from a fire-fighter's hose, discharged at ground level.

Measurement diagrams can be found in Approved Document B.

Note 3: Properties deemed separate buildings, each comprising an individual single dwelling, such as
detached, semi-detached or terraced houses/bungalows, are not covered.

Note 4: The principles of this Standard may be applied to other high risk buildings such as student
accommodation, schools, residential care homes, hotels and shopping malls etc.

This Standard covers new, replacement and like for like component replacement
of gas network pipelines, meter installations, installation pipework (including
secondary meters), appliances and chimneys.

This Standard also covers inspection, maintenance, repair, alteration and
decommissioning processes.

Note 1: In this context, "new and replacement” embraces:
e any first time gas supply or replacement of any of the above mentioned sections of the
gas supply system
e any new extension to an existing section of the gas supply system
e significant partial replacement of/alteration to any of the sections of the gas
supply system. For example, the replacement of a riser system having one or more
laterals connected would likely be deemed 'significant partial replacement’.

Regarding replacement/alteration, it is important to comply with legal obligations, for
example, the checks required by Gas Safety (Installation & Use) Regulations (GS(I&U)R)
following work on any part of a gas supply system.

Note 2: A network pipeline supplying a primary meter installation will be a “service” or a “distribution
main”. The difference, for the purposes of this Standard, is insignificant except when cross
referring to other Standards, for example IGEM/TD/3 and IGEM/TD/4. This Standard uses
either or both of the terms “"network” or “pipeline” throughout.

Note 3: IGEM/TD/3 does not address pipes in buildings. IGEM/TD/4 references IGEM/G/5 with respect
to gas in multi-occupancy buildings.

This Standard defines requirements covering the core areas of safety for gas in
multi-occupancy buildings, such as:

3
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2.4

2.5

2.6

planning, risk assessment and minimising risk

meter installations and location of gas meters with respect to escape routes
and the GS(I&U)R and Building Regulations

Note: This affects many other aspects of the installation significantly, for example ventilation,
consumer access for meter reading and isolation, and escape routes.

® network pipelines, types of building entry, risers, laterals and isolation valves
ventilation of network pipelines, meter installations and installation pipework

access for inspection and maintenance to network pipelines, meters,
installation pipework and appliance chimneys

® modifications, repairs, testing, re-commissioning and decommissioning of
existing network pipelines

energy centres and their associated risks
installation pipework, gas appliances and chimneys
materials

location of valves

inspection, maintenance and decommissioning

electrical safety and equipotential bonding.

Note: The text on this subject has been drawn up with the assistance of the Institution of
Engineering Technology (IET) and the Energy Networks Association (ENA).

® roles, responsibilities and competence.

Note:  This Standard includes requirements that are either additional to or vary existing
requirements contained in other standards where the requirements of those other standards
may not be sufficient for gas installations in multi-occupancy buildings. However, those
existing Standards are referenced and the majority of their requirements will still apply where
relevant. These standards include:

e IGEM/TD/3 and IGEM/TD/4 for network pipelines;

e IGEM/TD/13 for pressure regulating installations (PRIs);

e BS 6400 for domestic-sized meter installations;

e IGEM/GM/6 and IGEM/GM/8 for larger meter installations;

o IGEM/GM/7A and IGEM/GM/7B for electrical connections to, and hazardous area
classification of, meter installations;

e  BS 6891 for domestic-sized installation pipework;

e IGEM/UP/2 for larger installation pipework;

e IGE/UP/7 for timber and light steel framed buildings;

e BS 5440-1 and 2 for the supply of chimneys and ventilation;

e IGEM/UP/17 for dealing with shared chimney and flue systems

e BS 8313 Building Services in Ducts.

This Standard addresses requirements for the risk assessment of gas installations
within any multi-occupancy building and the individual dwelling(s)/unit(s) within
such a building.

This Standard generally addresses appliances within domestic dwellings or
commercial units which have been CE marked or designed to a relevant Standard.

This Standard covers all types of open flue chimney or room sealed chimney
systems (that comply with appropriate construction standards) for gas appliances,
whether they are separate from, or integral with, the appliances.

This Standard addresses gas installations intended to contain odorised Natural
Gas at a network maximum operating pressure (MOP) not exceeding 75 mbar
within an occupied building.

Note 1: Where the network MOP exceeds 75 mbar, a PRI has to be installed in the network pipeline

in accordance with IGEM/TD/13. Any such PRI has to be located outside the building or in a
separate compound/enclosure remote from the building and accessible only from the outside.

4
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Note 2: This Standard assumes a gas supply layout as given in IGEM/G/1 for “Standard gas supply
arrangements”. Where a "bulk meter” serves secondary meters, via installation pipework,
the principles of IGEM/UP/2 also may be applicable.

Note 3: For energy centre installations, see Section 11.
2.7 The term “meter” means “gas meter installation” unless otherwise stated.

2.8 The term Gas Transporter (GT) is deemed to include a “"Gas Conveyor” conveying
gas in a network pipeline.

Note 1: The definition of "Gas Conveyor” is given in IGEM/G/1 and IGEM/G/4.

Note 2: An alternative description taken from The Gas (Exemptions) Order 2011 is “Licence Exempt
Gas Transporter”.

2.9 All pressures quoted are gauge pressures, unless otherwise stated.
2.10 Italicised text is informative and does not represent formal requirements.
2.11 Appendices are informative and do not represent formal requirements unless

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

5
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SECTION 3 : LEGISLATION

3.1

3.1.1

3.1.2

3.2

3.2.1

3.2.2

3.2.3

3.2.3.1

3.2.3.2

3.2.3.3

3.2.3.4

GENERAL

This Standard is set out against a background of Legislation in force in the UK at
the time of publication. Similar considerations are likely to apply in other countries
and reference to appropriate national legislation will be necessary.

Appendix 2 lists Legislation, guidance notes and standards etc. which are
identified within this Standard as well as further items of legislation that may be
applicable.

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

Unless otherwise stated, the latest version of the referenced document should be
used.

Health and safety legislation must be observed, including those requirements
concerned with the duties of employers towards both their employees and other
persons, including members of the public whose safety may be affected.

In the absence of specific Legislation, it is essential that installations are designed,
constructed, installed, operated, maintained and decommissioned so as to be
safe.

LEGISLATION
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.

Management of Health and Safety at Work Regulations (MHSWR)

MHSWR impose a duty on employers and the self-employed to make assessments
of risks to the health and safety of employees, and non-employees affected by their
work. They also require effective planning and review of protective measures.

Gas Safety (Installation and Use) Regulations (GS(I&U)R)

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 chimneys).

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

GS(I&U)R defines the type of work that requires persons carrying out such work, or
their employers, to be a “member of a class of persons”. In Great Britain, Northern
Ireland, the Isle of Man and the Channel Islands this means registration under
the Gas Safe Register scheme.

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/hirer has special responsibilities to ensure that

6
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3.2.3.5

3.2.4

3.2.5

3.2.5.2

any installer they use for gas fitting, service, maintenance or safety is an approved
class of person if applicable (see Sub-Section 3.3) 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. Reference should also be made to the current IGEM/G/11.

Note:  L56 is an Approved Code of Practice (ACoP) and Guidance on GS(I&U)R.

Landlords must ensure that annual safety checks are carried on appliances/flues
and that a record is kept and issued (or in certain cases, displayed) to tenants. In
addition, landlords must ensure any necessary inspection and maintenance of
associated installation pipework is carried out.

Electricity at Work Regulations

These Regulations apply to a wide range of electrical work, from overhead power
lines to the use of office computers and batteries and include work on gas equipment
using electrical energy.

The Regulations are concerned with the prevention of danger from electric shock,
electric burn, electrical explosion or arcing or from fire or explosion initiated by
electrical energy.

The Regulations impose duties on every employer, employee and self-employed
person and require that persons engaged in electrical work be competent or be
supervised by competent persons.

Note 1: HSR25 gives guidance on the Regulations.

Note 2: Organisations that operate approved competent person self-certification schemes for any
electrical work at the time of publication of IGEM/G/5 Edition 3 are: BESCA, BSI, ELECSA, NAPIT
and NICEIC.

Construction (Design and Management) Regulations (CDM)

CDM apply to almost all construction work and impose duties on designers, clients,
developers and contractors. The client must appoint a principal designer and
principal contractor_in writing, who must be in place throughout the construction
phase.

The Principal Designer shall plan, manage and monitor the pre-construction phase

3.2.5.3

and coordinate matters relating to health and safety for different component parts
of the project including those for the gas infrastructure.

The Principal Contractor shall manage, monitor and coordinate health and safety

3.2.5.4

matters relating to the various construction activities including welfare facilities
and engagement with workers, during the construction phase of the project.

Not all the Regulations apply to all construction projects;.—furtherinformationis

givep——HSEL53— For a notifiable project (as defined in CDM) the pPrincipal
éDeS|gner must notlfy HSE before constructlon work commences. Geﬁstrueheﬁ

Note 1: Construction includes the alterations, repair, redecoration, maintenance, decommissioning
and demolition of a structure. It also covers installation, commissioning, maintenance or
removal of gas services.

Note 2: HSL153 is an ACoP and guidance on CDM. In particular, it not only specifies the roles and
responsibilities of the Client, Principal Designer and Principal Contractor but it also specifies
them for Designers and Contractors.
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3.2.6

3.2.7

3.2.8

3.2.8.1

3.2.8.1.1

3.2.8.1.2

Pipelines Safety Regulations (PSR)

PSR provide a means of securing pipeline integrity by ensuring that a pipeline is
designed, constructed and operated safely. PSR apply to all network pipes
operated by a gas transporter (GT). Installations can vary in size and complexity,
and installation designers have to give due consideration to the operating
pressure (OP) and required gas flows.

Note:  HSL82 give guidance on PSR.

In particular, PSR require that the operator ensures no fluid is conveyed in a
pipeline unless the pipeline has been designed so that, as far as is reasonably
practicable, examination and maintenance may be carried out safely. PSR also
require that the operator ensures that a pipeline is maintained in an efficient
state, in efficient order and in good repair.

Note 1: Regulation 5 of the PSR requires the operator and therefore the designer to ensure "...that
no fluid is conveyed in a pipeline unless it has been so designed that, so far as is reasonably
practicable, it can withstand-

(a) forces arising from its operation;
(b) the fluids that may be conveyed in it; and
(c) the external forces and the chemical processes to which it may be subjected.”

Note 2: Regulation 7 of the PSR requires the design to take into account the need to facilitate the
inspection and maintenance of the pipeline.

Note 3: These requirements are likely to be significant to a GT considering whether to adopt a network
pipeline extension for which the key consideration is fitness-for-purpose of the pipeline and
access for future inspection and maintenance.

Pressure Systems Safety Regulations (PSSR)

The aim of PSSR is to prevent serious injury from the hazards of stored energy
as a result of failure of a pressure system or one of its component parts. With the
exception of steam, PSSR do not consider the hazardous properties of
the contents released following system failure. PSSR do not apply to the
installations within main buildings covered by this Standard but may apply to such
gas infrastructure as network pipelines and PRIs external to the building.

Note:  HSL122 is an ACoP on PSSR.
Building Regulations and Standards

Although many of the requirements of the Building Regulations (England and
Wales), the Buildings (Scotland) Regulations and Building (Amendment)
Regulations (Northern Ireland) are similar, they sometimes differ in specific detail.
The designer must refer to the appropriate Regulations and associated Approved
Documents/Technical Standards for the country concerned.

England and Wales (as Amended)

Building Regulations are Statutory Instruments
must be followed when any building work
. They are written in a format of broad often goal setting Regulations,
setting out simple requirements in a separate schedule. Suggested ways of
complying with these Regulations are contained in Approved Documents.

The Approved Documents that apply to gas work are:
® A (Structure)
B (Safety in Fire)
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3.2.8.2

3.2.8.2.1

3.2.8.3

3.2.8.3.1

3.2.8.4

3.2.9

(Ventilation)

(Hygiene)

(Heat producing Appliances)
(Conservation of Fuel and Power)
(Access to and use of buildings)
(Electrical Safety)

e o 0o 0 0 0 o
N 9= Y@

(Materials and workmanship).
Note 1: See Regulation 3(1) for a full definition of “building work”.

Note 2: Further information is available from the Ministry of Housing, Communities and Local
Government website.

Note 3: The power to make changes to the Building Regulations for Wales has been passed to Welsh
Government. The power was exercised in 2019 by the publication of the Building
(Amendment) (Wales) Regulations 2019 (SI 2019/1499 (W275)).

Note 4: The Welsh Government has published its own versions of the Approved Documents and
these differ from those applicable to England. Reference is to also be made to Circulars
published by the Welsh Government.

Note 5: At the time of publication of this Standard, the Regulations and the Approved Documents
applicable to England are being reviewed by The Ministry of Housing, Communities and
Local Government. Therefore, reference needs be made to correct Regulations and
Approved Documents for the appropriate country.

Building Standards (Scotland) Regulations and Amendments

The Building Standards (Scotland) are written directly as Regulations within the
Statutory Instrument. The Regulations can be satisfied by:

® compliance with Technical Standards published by the Scottish Government

Note:  The technical handbooks are available through the Scottish Government’s website.

® conforming with the provisions of “deemed to satisfy” documents, for example
British Standards

® other equivalent means.

Northern Ireland (as amended)

The Regulations can be satisfied by:

® compliance with Technical Booklets published by The Department of Finance
and Personnel of the Northern Ireland Government

Notel: Technical Booklet E addresses Fire Safety.

Note 2: Further information is available from Northern Ireland Building Control website (see
www.buildingcontrol-ni.com/regulations/technical-booklets).

® conforming with the provisions of “deemed to satisfy” documents, for example
British Standards

® other equivalent means.

Note:  Further information is available from the Department of Finance and Personnel website.

Building Regulations for the Isle of Man

These are statutory Regulations made by the Isle of Man Government.

Dangerous Substances and Explosive Atmospheres Regulations
(DSEAR)

9
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3.2.9.1

3.2.9.2

3.2.9.3

3.2.10

3.2.10.1

3.2.10.2

3.2.11

3.2.12

DSEAR apply to any workplace where there is present any substance or mixture
of substances with the potential to create a risk from energetic (energy-releasing)
events such as fire, explosions, etc. Such substances, known in DSEAR as
dangerous substances, include NG. Installation of appliances manufactured to the
Gas Appliances (Safety) Regulations is excluded from DSEAR, as is a “gas fitting”
within the meaning of GS(I&U)R, at domestic premises. However, network pipes
are not such gas fittings and any work carried out in domestic premises when
network pipes contain gas is subject to DSEAR.

Note 1: HSL138 and INDG 370 contain details of DSEAR and their application.

Note2: Guidance in HSL138 states "In multi-occupancy premises, it is not expected that an explosive
atmosphere would extend into shared common areas. However, the architect/Responsible
Person should still carefully consider the potential for and effect of an incident involving
dangerous substances on the rest of the premises including the common parts and liaise with
the other occupants to ensure adequate emergency procedures are in place (see Section 3
of the HSW Act)”.

For the purposes of this standard, rooms/enclosures containing meter banks shall
be required to comply with DSEAR.

DSEAR require relevant pipes to be labelled, for example to indicate they contain
gas.

Note:  See Appendix 4 for a reproduction of Regulation 6. It refers to the containment of the
dangerous substance, which is satisfied by a properly constructed pipe and dispersing any
leakage by natural ventilation before any explosive atmosphere can be formed.

Gas Safety (Management) Regulations (GS(M)R)

GS(M)R place specific duties on GTs, or their emergency service providers (ESPs),
for dealing with gas escapes from pipes on their network. The primary duty is to
make the situation safe. GTs are responsible not only for dealing with escapes
from their own pipes, but also for dealing with escapes from gas fittings supplied
with gas from pipes on their network. In GS(M)R, the term “gas escapes” includes
escapes or emissions of carbon monoxide (CO) from gas fittings.

Regulation 8 and Part 1 of Schedule 3 of GS(M)R requires gas to be at a suitable
pressure to ensure the safe operation of any gas appliance which a consumer
could reasonably be expected to operate.

Gas Act

The safe construction of a pipeline is an activity which a GT is entitled to undertake
under the Gas Act 1986 as amended by the Gas Act 1995 and incorporating
standalone provisions of the Utilities Act 2000.

The Gas Act enables the Secretary of State to make Regulations empowering
authorised personnel to enter premises to inspect pipes, fittings, appliances and
chimneys and to take action necessary to protect life and property.

The Gas Act places an obligation on GTs to develop and maintain an efficient and
economical pipeline system for the conveyance of gas.

Rights of Entry (Gas and Electricity Boards) Act

This Act restricts the exercising of rights of entry. No right of entry shall be
exercisable in respect of any premises except:

® with consent given by or on behalf of the occupier of the premises, or
® under the authority of a warrant

unless entry is required in a case of emergency.
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3.2.13

3.2.14

3.2.14.1

3.2.14.2

3.2.14.3

3.2.15

3.2.15.1

3.2.15.2

3.2.15.3

Gas Safety (Rights of Entry) Regulations 1996

These Regulations provide the legal framework for the application of IGEM/G/11

In addition these Regulations confer rights of entry upon “gas transporters” and
“relevant authorities” to enter premises for the purpose of preventing gas
escapes, the examination and disconnection of “gas fittings” and other related
purposes.

Provision and Use of Work Equipment Regulations (PUWER)

Work equipment has a wide meaning and includes machinery, ladders and lifting
equipment and tools such as hammers and pipe clamps for use at work.

The Regulations place duties on employers in relation to selection, suitability,
maintenance, inspection, installation, instruction and training, prevention of danger
and control of equipment.

More information on the Regulations can be found in HSL22. Free leaflets include
INDG291 and INDG229.

Regulatory Reform (Fire Safety) Order

The Regulatory Reform (Fire Safety) Order, commonly referred to as the “Fire
Safety Order”, applies in England and Wales to non-domestic properties, including
common areas of multi-occupancy buildings.

Note :  Reference may need to be made to the Housing Act for multi-occupancy buildings containing
domestic dwellings.

The Fire Safety Order emphasises the prevention of fires and the reduction of risk,
with the aim of reducing deaths, injuries and damage caused by fire.

The Fire Safety Order places duties on a ‘Responsible Person’ to ensure
compliance with the Order. A ‘Responsible Person’ is any person, such as a
Landlord or a Building Management Company, who has control over a building
and in particular in the case of a multi-occupancy building, the common parts of
the building.

Note 1: Article 3 defines a "Responsible Person”. In practice, the “"Responsible Person for the Building”
may be the Owner, Local Authority, Housing Association, Landlord, Building Management
Company or Facilities Manager.

Note 2: HM Land Registry e-services can be used to access The Land Registry on line to ascertain the
identity of the owner of a building. In addition, some Local Authorities require all Landlords,
not just those who let "Houses in Multiple Occupation”, to register with them.

Note 3: Article 12 and Part 4 of Schedule 1 address the use of dangerous substances, such as natural
gas, in relevant buildings. In summary, gas is to be contained [in a non-combustible pipe]
and sufficient ventilation is to be provided to disperse any gas in air mixture well before the
concentration reaches the lower flammable limit.

Note 4: Article 22 places a duty on all relevant persons to co-operate with one another. In addition,
where the building remains occupied during replacement works, the Responsible Person for
the Building is responsible for general fire precautions for the “construction site” as well as
for the rest of the building.

Note 5 The enforcing authority for multi-occupancy buildings is the local Fire and Rescue Service.
They have the power to issue Alteration, Enforcement and prohibition notices as appropriate
on to the “"Responsible Person”.

Note 6: Guides for a range of premises are available from the Ministry of Housing, Communities and
Local Government website.

Note 7: In Scotland the equivalent Legislation is the Fire (Scotland) Act 2005 and the Fire Safety
(Scotland) Regulations 2006 except that they do not include common areas of blocks of flats.
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Consequently, no fire risk assessments are required from a legal point of view for the common
areas of blocks of flats nor are the fire safety measures imposed by the Fire Safety Order in
England and Wales imposed under the Scottish legislation other than in respect of a
requirement for the maintenance of facilities etc. for Firefighters.

However, it is often the practice for a group of owners in a tenement/block of flats to decide
to hire someone to take care of the maintenance and repair responsibilities for them. These
are called property factors (sometimes called property managers). Factors have to be
registered on the Scottish Property Factor Register. Whilst not a legal requirement, the
Scottish Government recommends Factors undertake a fire risk assessment of the common
areas of a tenement/block of flats.

Note 8: In Northern Ireland compliance is with the Fire and Rescue Services (Northern Ireland)
Regulations which are effectively a reproduction of the Scottish legislation. Consequently,
blocks of flats are not in scope.

Note 9: Guidance may be found in the Health and Safety publication G168 - Fire Safety in Construction
and BS 9991 - Fire Safety.

3.2.16 The Building Safety Bill
Commentary

For the purposes of this standard it is assumed that the Bill, which was published
in July 2020, will not be amended significantly on its passage through Parliament
before becoming an Act on receiving Royal Assent.

The purpose of the Bill is to put in place an enhanced safety framework for high
risk buildings.

It is intended that descriptions of buildings to be designated as "High Risk” will be
prescribed in Regulations. Initially, it is intended that High Risk Buildings will be
high rise multi occupancy buildings where

¢) The floor surface of the building’ s top storey is 18 metres or more above
ground level (ignoring any storey which is a roof-top plant and machinery area
or any storey consisting exclusively of plant and machinery rooms); or

d) the building contains more than 6 storeys (ignoring any storey which is below

ground level).

The Bill establishes the Building Safety Regulator as a division within the Health
and Safety Executive. The Building Safety Regulator has three broad functions.
They are

a) Implementing the new, more stringent regulatory regime for higher-risk
buildings.

b) Overseeing the safety and performance of all buildings.

¢) Assisting and encouraging competence among the built environment industry.
and registered building inspectors.

There will be an Accountable Person for each High Risk Building. The Accountable
Person will be the duty-holder during the building’s occupation and they will be

responsible for

a) Registering the building with the Building Safety Regulator

b) _Applying for a Building Assurance Certificate

c) Preparing and submitting safety case reports to the Building Safety Regulator
that identify the specific safety risks applicable to the building and which
demonstrate how those risks are managed.
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3.2.1

3.2.1

3.2.1

3.2.1

3.2.1

3.2.1

3.2.1

Housing Health & Safety Rating System (England) Regulations 2005

Part 1 of the Housing Act 2004 (the Act) introduced the Housing Health and Safety
Rating System (HHSRS), an evidence-based system for assessing housing
conditions. The HHSRS assesses 29 categories of housing hazard as specified in
the HHSRS Regulations on the potential for harm that may result from exposure
to the hazard.

Each hazard has a weighting which will help determine whether the property is
rated as having risks which are either category 1 or category 2. Where a risk is
deemed to be category 1, a local authority has a duty to take enforcement action;
where a risk is deemed to be category 2, an authority has the power to take
action. The options for enforcement following an HHSRS assessment are detailed
in published Enforcement Guidance.

Note 1: A Class I harm is such extreme harm as is reasonably foreseeable as a result of the hazard
in question, including death and 80% burns whilst a Class 2 harm is such severe harm as is
reasonably foreseeable as a result of the hazard in question, including loss of consciousness
for days.

Note2: Guidance on HHSRS is available on the Ministry of Housing, Communities and Local
Government website.

The hazard categories most relevant to gas in multi-occupancy buildings are:
No.6 - Carbon Monoxide and Combustion Products,

No.9 - Non-combusted fuel gas — Asphyxiation,

No.24 - Fire,

No.27 - Explosion.

Work at Height Regulations

These Regulations apply to all work at height where there is a risk of a fall liable
to cause personal injury. In the context of this standard the Regulations are
particularly relevant to the installation, inspection and maintenance of external
risers.

Note:  Further information can be found in HSE Leaflet INDG 401.

Lifting Operations and Lifting Equipment Regulations (LOLER)

The Management Regulations require risks to be assessed to identify the nature
and level of risks, including those associated with a lifting operation. They require
the management of risks to reduce them as far as reasonably practicable. Action
taken is to be proportionate to the risk identified. Trivial risks can usually be
ignored, unless the work activity adds to those risks.

When deciding how to reduce the risks from using a particular piece of lifting
equipment, consideration to be given to: (a) type of load being lifted, its weight,
shape and what it consists of; (b) risk of a load falling, moving, breaking up or
striking a person or object and the consequences; (c) risk of the lifting equipment

13

©IGEM, IGEM House, High Street, Kegworth, Derbyshire, DE74 2DA. Website: www.igem.org.uk



IGEM/G/5 Edition 3 6™ Working Draft after Comment

3.2.

3.2.

3.2.

3.2.2

3.2.2

3.2.2

3.2.2

3.2.2

3.2.2

3.2.2

striking a person or an object and the consequences; (d) risk of the lifting
equipment failing or falling over while in use and the consequences; and (e) risk
of damage to the lifting equipment that could result in failure.

Planning (Listed Building and Conservation Areas) Act 1990

A 'listed building' is a building, object or structure that has been judged to be of
national importance in terms of architectural or historic interest and which has
been included on a special register, called the “List of Buildings of Special
Architectural or Historic Interest”.

Listed building control is a type of planning control, which protects such buildings.
These controls are in addition to any planning regulations which would normally
apply. This special form of control is intended to prevent the unrestricted
demolition, alteration or extension of a listed building without the express consent
of the local planning authority or the Secretary of State. Listed building control
extends to any works for the demolition or alteration or extension of a listed
building in any manner likely to affect its character as a building of special
architectural or historical interest.

Confined Spaces Regulations

These Regulations apply to a whole range of confined spaces. The supplier or
designer of an enclosure and equipment within it is required to perform a risk
assessment of the enclosure with respect to safe access and egress and to give
clear instructions to operators on access/egress as well as to what actions to take
in the event of a gas alarm occurring. Employers and the self-employed are
required to prevent entry into confined spaces unless avoidance is not reasonably
practicable and unless there is a system of work which renders the work safe.

Control Of Asbestos at Work Regulations

These Regulations set out standards for the identification, monitoring and
assessment of work that may expose workers to asbestos and the measures
needed to control the risk.

Employers cannot carry out any work that exposes, or is likely to expose,
employees to asbestos unless an assessment of that exposure has been made.
Employers have to set out steps to be taken to prevent, or reduce to the lowest
level reasonably practicable, that exposure. Employers have to carry out medical
surveillance of employees if they work over a certain time limit.

The Regulations impose a duty on those with responsibilities for the repair and
maintenance of non-domestic premises to find out if there are, or may be,
asbestos containing materials within them; to record the location and condition
of such materials and assess and manage any risk from them, including passing
of any information about their location and condition to anyone likely to disturb
them.

Note: Old meter installations and installation pipework often contain flanged joints with asbestos
gaskets.

Further information is available in HSG227. Other HSE documents associated with
these Regulations are L143 and INDG 223.

Workplace (Health, Safety and Welfare) Regulations.

These regulations provide a definition of a workplace. A workplace includes the
common area of a block of flats.

Note: See L24 for further guidance.
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SECTION 4: RESPONSIBILITIES AND CONSULTATION

This Standard applies to a number of different scenarios. Responsibilities applicable to the most
common ones are specified below. For any scenario not specified below, the principles
underpinning this Standard shall be applied.

4.1 New Building Development with New Gas Supply

4.1.1

4.1.2

4.1.3

4.1.4

At the initial or concept stages of the building design and/or planning of the gas
infrastructure, the Developer, who will often be assisted by an Architect, shall consult
the relevant gas supplier or gas transporter to verify that the gas infrastructure can be
designed and installed such that it will be compliant with this standard and relevant
legislation

The Developer will normally undertake the role of “Client” under CDM. Fhey-wil-often-be
assisted-by—an-Architectand-in In accordance with CDM they shall appoint a Principal

Designer and Principal Contractor. The Principal Designer shall plan, manage, monitor
and co-ordinate the health and safety elements of the designs for different component
parts of the development including those for the gas infrastructure. The Principal
Contractor shall co-ordinate the various construction activities on site during the
construction phase of the project.

The Developer shall be responsible for all liaison with Building Control and the local Fire
and Rescue Service.

Where following the design risk assessment a GT provides a thermal cut off valve and/or
an excess flow valve located immediately on the outlet of the ECV, it shall be either

an integral part of the ECV, or

b. a separate fitting connected directly to the outlet of the ECV with the joint protected
with an anti-tamper type seal indicating the GT’s ownership of the fitting.

In either case, it shall be the GT’s responsibility to

account for the expected pressure drop of the fitting in the design of the network
pipeline, and

b. inspect/maintain/replace the fitting as required.

In either case, the outlet of the fitting shall be designated as being part of the ECV and
hence the end of the Network.

Note: See Appendix 3 for guidance on risk assessment.
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Description (See Figures 1 - 4)

Responsibilities

Design Phase

Installation & Commissioning Phase

Network Pipelines, including the, emergency
control valve (ECV) and any pipework and
valves, upstream of the ECV.

Gas Transporter/Gas Conveyor.

Note 1: A Utility Infrastructure Provider may design the
network for validation and adoption by the GT.

Note 2: The organisation preparing the design, whether GT
or UIP, will undertake the role of “"Designer” under
CDM and they will liaise with the Principal Designer
and other discipline “Designers” as appropriate,
particularly in regard to ventilation, inspection
facilities, explosion and fire safety aspects of the
design.

Note 3: UIP designs are required to be validated by the
adopting GT.

Gas Transporter/Gas Conveyor.

Note 1: A Utility Infrastructure Provider may install and
commission the network for adoption by the
GT.

Note 2:_The organisation undertaking the work will
undertake the role of “"Contractor” under CDM.

Primary meter installation

Note: The GT has responsibility for pressure control in
all cases and others have to request
permission from the GT to break a seal, set and
seal a meter regulator.

Gas Transporter/Gas Conveyor.

Note: The design of the network pipeline shall normally
include the location and housing of primary meter
installations as the MAM will not have been
appointed at this stage.

Meter Asset Manager (MAM)
Note: The MAM will specify the equipment involved.

Approved Meter Installer

Note: __The Approved Meter Installer, who will be contracted
to the GT, will be @ Competent Person as defined
in GS(I&U)R i.e. an appropriately qualified Gas
Safe® Registered Gas Installer and they will
undertake the role of “Contractor” under CDM.

Meter House,

Gas Transporter/Gas Conveyor.

Note 1: The organisation preparing the design will undertake

Developer

Note 1: With the agreement of the Developer the GT or

the role of "Designer” under CDM and they will liaise
with the Principal Designer and other discipline
"Designers” as appropriate, particularly in regard to
ventilation, inspection facilities, explosion and fire
safety aspects of the design.

Note 2: The GT is required to approve the design. See
Paragraph 5(3)(b) of Schedule 2B of the Gas Act.

Note 3: The GT's approval process is described- in the Energy
Networks Association (ENA) GT2 document.

Utility Infrastructure Provider may install the
meter house at the same time as it installs the
incoming network pipeline.

Note 2: [The organisation undertaking the work will
undertake the role of “"Contractor” under CDM.,,

1
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Note 4: Pre-installation the MAM, as a responsible and
prudent operator, will confirm that the meter house
is compliant with relevant legislation and standards.

Description (See Figures 1 - 4

Design Phase

[nstallation pipework (including secondary
meter installations_and energy centres)|

Responsibilities

Installation & Commissioning Phase

Developer/M&E Contractor’'s Competent Person

Gas Installer/Competent Person

Note 1: The organisation preparing the design will undertake
the role of “"Designer” under CDM and they will liaise
with the Principal Designer and other discipline
“"Designers” as appropriate, particularly in regard to
ventilation, inspection facilities, explosion and fire
safety aspects of the design.

Note 2: The Designer is required to be competent as defined
in GS(I&U)R

Note: The organisation undertaking the work will
undertake the role of “"Contractor” under CDM.

Appliance
flue/chimney

connector, appliance,

Developer/M&E Contractor’'s Competent Person
/Appliance owner

Note: The specification of appliances may be undertaken
by the Architect or M&E Contractor or other
appointed organisation, in which case the
organisation preparing the design will undertake the
role of "Designer” under CDM. On the other hand, if
the choice of appliances is left to individual dwelling
occupiers after handover there is no CDM design
role for that element of the work.

Gas Installer/Competent Person

Note: The organisation undertaking the work shall
undertake the role of “"Contractor” under CDM.

Ventilation - provision of and access to
ducts, protected shafts, meters etc

Developer

Note: Asa minimum, the design is required to be compliant
with Table 1 of BS 8313.

Developer

Note: Will be in place before commissioning of any gas
infrastructure takes place.

Fire stopping of gas pipe penetrations
through compartment walls, ducts,
protected shafts etc

Developer

Note: The design of fire stopping of compartment walls,
ducts and protected shafts is expected to be the
responsibility of a specialist contractor.

Developer

Note 1: The fire stopping of compartment walls, ducts
and protected shafts is expected to be the

responsibility of a specialist contractor.
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Note 2:

Will be in place before commissioning of any
gas infrastructure takes place.

Description (See Figures 1 - 4)

Responsibilities

Design Phase

Installation & Commissioning Phase

Impact of other building services

Developer/Designer(s) of all building services

Installers of other building services.

Note: _For High Buildings, clashes are likely to be
able to be identified with the co-ordinated use of
BIM Level 2 design information,

Note:

Compliant _solutions will be in place before

commissioning of any gas infrastructure takes
place.

Gas Infrastructure Records

Gas Transporter/Gas Conveyor/UIP for network
pipeline

Note: The GT/UIP Gas Designer will pass a suitable and
sufficient risk assessment and sufficiently detailed
drawings and schedules to the Principal Designer to
enable them to co-ordinate the designs of all the
disciplines involved in the development. The
detailed drawings and schedules are also required
to be passed to the gas infrastructure constructors
to enable them to install the works as designed.

Developer/M&E Contractor’s Competent Person

Note: Similarly, the Developer/M&E Contractor’s Competent
Person will pass a suitable and sufficient risk
assessment and sufficiently detailed drawings and
schedules to the Principal Designer to enable them
to co-ordinate the designs of all the disciplines
involved in the development. The detailed drawings
and schedules are also required to be passed to the Gas
Installer/Competent Person to enable them to install
the works as designed.

Gas Transporter/Gas Conveyor/UIP for
network pipeline

Note:

Gas

Each gas network pipeline constructor is
required to provide “as installed” records to the
GT and where appropriate to the Principal
Contractor for inclusion in the “Health and
Safety File” where such a file is required to be
produced and given to the Client at the end of
the project. As installed records are expected
to be compliant with PAS 256. Relevant
records are required to be passed on to the
Responsible Person for the building in due
course.

Installer/Competent  Person  for

installation pipework and appliances

Note:

Notes

An “as installed” line diagram and any other
specified records are required to be provided
to the Principal Contractor for inclusion in the
“"Health and Safety File” where such a file is
required to be produced and given to the Client
at the end of the project.

common to ‘“installers” in all

disciplines

Note 1:

For High Buildings it is expected that
in due course all records will also be able to be
incorporated into BIM Level 2 records that will
be held by the Responsible Person for the
building.
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Note 2: Under Regulation 38 of the Building
Regulations the Responsible Person for the
building should be provided with relevant fire
safety information.

Note 1: The "Responsible Person for the Building” is the person with the responsibilities specified in the Regulatory Reform (Fire Safety) Order 2005. They may be the Owner, Local
Authority, Housing Association, Landlord, Building Management Company or Facilities Manager.
In the context of

this standard, in Scotland the role will also be performed by the Factor.
Note 2: Article 22 of the Fire Safety Order places a duty on all relevant persons to co-operate with one another.

Note 3: An emergency control is defined by Regulation 2 of GS(I&U)R as “a valve for shutting off the supply of gas in an emergency, being a valve intended for use by a consumer of
gas”. The more commonly used term, emergency control valve (ECV), is used in this Standard. The outlet of the ECV denotes the end of the network. The term “consumer of
gas” is taken to mean the person who uses the gas for heating, cooking, etc., i.e. the occupier of a dwelling. Guidance in HSE publication L56 states that an ECV has to be
readily accessible to this consumer.

Note 4: Normally, the ECV is positioned at the inlet to the primary meter, either inside the dwelling itself or in a separate meter box/cupboard/room. However, frequently, there will be
an additional valve (the inlet isolation valve (I1V)), near to the point where a network pipeline enters a building. This additional valve is often designated as being for use by
someone other than the consumer, for example the GT, landlord or emergency services. This valve is not an ECV as defined and, therefore, it may be in a locked room etc.
which is inaccessible to the building occupants.

Note 5: Any gas escape is to be reported to the National Gas Emergency number 0800 111 999 or Northern Ireland 0800 002 001

Note 6: Regulation 8(1) of GS(I&U)R prohibits anyone from carrying out any alteration to premises in which a gas fitting is already installed and which could compromise gas safety.

Note 7:

However, in Scotland a building where the distance between ground level and the floor of the top
most storey is 11 metres or more is categorised as high rise (so will apply where there are five or more storeys).

TABLE 1 - RESPONSIBILITIES FOR THE DESIGN, INSTALLATION AND COMMISSIONING OF THE GAS
INFRASTRUCTURE IN NEW MULTI-OCCUPANCY BUILDINGS
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4.2

4.2.1

4.2.2

Existing Building with New First Time Gas Supply

In this scenario the initiator of the work to provide a new gas supply to and within the
building, probably as part of a major regeneration project, would be the building owner
who shall be the

client under CDM.

With the exception of the change of identity of the client from Developer to Building
Owner , the responsibilities detailed in Table 1 in Section 4.1 above
shall apply to this scenario.
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4.3

Ongoing Operation, Inspection and Maintenance of Gas Infrastructure to and within a Multi-occupancy Building

Description (See Figures 1 - 4)

Responsibilities

Network Pipelines, including the, emergency control valve (ECV), and
any pipework including the pipeline isolation valve (PIV) upstream of the
ECV

Gas Transporter/Gas Conveyor.

Note 1: Access to common parts of the building and assistance with gaining access to
individual dwellings where necessary is expected to be provided by the
Responsible Person for the building

Note 2: In the event of access to common parts of the building being denied to the GT to
carry out inspection and maintenance after repeated attempts to engage the
Responsible Person for the building, , the GT may have
to obtain a warrant to do
so under the Rights of Entry (Gas and Electricity Boards) Act 1954 citing
Regulation 7 of the Pipelines Safety Regulations in the process.

Primary meter installation

Note: The GT has responsibility for pressure control in all cases and others have to

request permission from the GT to break a seal, set and seal a meter regulator.

Meter Owner/ Meter Asset Manager

Note: The meter owner may use a Meter Asset Manager (MAM) to carry out its

obligations.

finstallation pipework (including secondary meter installations_and
energy centres)|

The owner of the installation pipework is responsible for the continued
integrity of that pipework whether it is located within dwellings or in a

common area.

Note 1: The owner of the installation pipework may be the Responsible Person for the
building or the owner of the building if different or the owner of the individual

dwelling.

Note 2: The owner of the installation pipework is expected to arrange for periodic
inspection/testing by a Competent Person as defined in GS(I&U)R i.e. an

appropriately qualified Gas Safe® Registered Gas Installer.

Flue/chimney

Landlord (see clause 12.4.1) for any flue/chimney in a common area.

1
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Description (See Figures 1 - 4 Responsibilities

Appliance connector and appliance Owner of the appliance.

Note: The owner of the appliance is expected to arrange for periodic inspection/testing by
a Competent Person as defined in GS(I&U)R i.e. an appropriately qualified Gas
Safe® Registered Gas Installer.

Ventilation - provision of and performance of. Access to ducts, protected | Responsible Person for the Building
shafts, meters, meter house etc.

Fire stopping of pipe penetrations through compartment walls, ducts, | Responsible Person for the Building

protected shafts etc. L » o ) ) )

Note: Any deficiencies identified by the GT during inspection will be communicated
formally to the Responsible Person for the building for them to arrange for
remediation works.

Impact of other building services Responsible Person for the building/installer of other building services

Note: Any deficiencies identified by the GT during inspection will be communicated
formally to the Responsible Person for the building for them to arrange for
remediation works.

Gas Infrastructure Records Gas Transporter/Gas Conveyor for network pipelines
Responsible Person for the Building for all other records
Note: Relevant records e.g. line diagram, will be provided by a Competent Person as

defined in GS(I&U)R i.e. an appropriately qualified Gas Safe Registered Gas
Installer working for the Landlord/Responsible Person for the building.

Note 1: The “"Responsible Person for the Building” is the person with the responsibilities specified in the Regulatory Reform (Fire Safety) Order 2005. They may be the Owner, Local
Authority, Housing Association, Landlord, Building Management Company or Facilities Manager.
In the context of
this standard, in Scotland the role will also be performed by the Factor.

Note 2: Article 22 of the Fire Safety Order places a duty on all relevant persons to co-operate with one another.

Note 3: An emergency control is defined by Regulation 2 of GS(I&U)R as “a valve for shutting off the supply of gas in an emergency, being a valve intended for use by a consumer of
gas”. The more commonly used term, emergency control valve (ECV), is used in this Standard. The outlet of the ECV denotes the end of the network. The term “consumer of

2
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Note 4:

Note 5:

Note 6:
Note 7:
Note 8:

gas” is taken to mean the person who uses the gas for heating, cooking, etc., i.e. the occupier of a dwelling. Guidance in HSE publication L56 states that an ECV has to be
readily accessible to this consumer.

Normally, the ECV is positioned at the inlet to the primary meter, either inside the dwelling itself or in a separate meter box/cupboard/room. However, frequently, there will be
an additional valve (the inlet isolation valve (I1V)), near to the point where a network pipeline enters a building. This additional valve is often designated as being for use by
someone other than the consumer, for example the GT, landlord or emergency services. This valve is not an ECV as defined and, therefore, it may be in a locked room etc.
which is inaccessible to the building occupants.

Any gas escape is to be reported to the National Gas Emergency number 0800 111 999 or Northern Ireland 0800 002 001. The GT conveying gas to the building is required to
respond promptly to make the situation safe.

For the purposes of this table, ongoing operation and maintenance includes repair work and where appropriate the initiation of replacement work.
Regulation 8(1) of GS(I&U)R prohibits anyone from carrying out any alteration to premises in which a gas fitting is already installed and which could compromise gas safety.

If it is deemed necessary following a risk assessment of the building (e.g. by the Responsible Person, MAM etc), that additional safety devices such as EFV/TCO are necessary,
contact with the upstream GT is required for approval and installation.

TABLE 2 - RESPONSIBILITIES FOR THE ONGOING OPERATION OF THE GAS INFRASTRUCTURE IN MULTI-OCCUPANCY BUILDINGS
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4.4

4.4.1

4.4.2

4.4.2

4.4.3

Replacement of Gas Infrastructure Initiated by Building Refurbishment

At the initial or concept stages of the building refurbishment design and/or planning of
the gas infrastructure, the Building Owner, who will often be assisted by an Architect,
shall consult the relevant gas transporter to verify that the replacement gas
infrastructure can be designed and installed such that it will be compliant with this
standard and relevant legislation

The building owner or their nominee shall undertake the role of “Client” under CDM. Fhey
wi-prebably-be-assisted-by-an-Architeetand In accordance with CDM they shall appoint
a Principal Designer and Principal Contractor. The Principal Designer shall plan, manage,
monitor and co-ordinate the health and safety elements of the designs for different
component parts of the refurbishment including those for the gas infrastructure. The
Principal Contractor shall co-ordinate the various construction activities on site during
the construction phase of the project.

The building owner or their nominee shall be responsible for all liaison with Building
Control and the local Fire and Rescue Service.

Where following the design risk assessment a GT provides a thermal cut off valve
and/or an excess flow valve located immediately on the outlet of the ECV, it shall be
either

an integral part of the ECV, or
a separate fitting connected directly to the outlet of the ECV with the joint protected
with an anti-tamper type seal indicating the GT’s ownership of the fitting.

In either case, it shall be the GT’s responsibility to

account for the expected pressure drop of the fitting in the design of the network
pipeline, and

b. inspect/maintain/replace the fitting as required.

In either case, the outlet of the fitting shall be designated as being part of the ECV and
hence the end of the Network.

Note: See Appendix 3 for guidance on risk assessment.

1
©IGEM, IGEM House, High Street, Kegworth, Derbyshire, DE74 2DA. Website: www.igem.org.uk

Formatted:

Space After: 0 pt, Add space between

paragraphs of the same style, Line spacing: single

Formatted:

Formatted:

numbering

Formatted:

Font:

Normal, Indent: Left: 1.27 cm, No bullets or

Space After: 0 pt, Add space between

paragraphs of the same style, Line spacing: single

Formatted:

List Paragraph, Numbered + Level: 1 +

Numbering Style: a, b, ¢, ... + Start at: 1 + Alignment: Left +
Aligned at: 1.27 cm + Indent at: 1.9 cm

Formatted:
Formatted:
Formatted:

Formatted:

numbering

Formatted:
Formatted:
Formatted:

Indent: First line: 1.27 cm
Space After: 0 pt, Line spacing: single
Font:

Normal, Indent: Left: 1.27 cm, No bullets or

Space After: 0 pt, Line spacing: single
Indent: Left: 1.27 cm
Indent: Left: 1.27 cm



IGEM/G/5 Edition 3 6™ Working Draft after Comment

Description (See Figures 1 - 4)

Responsibilities

Design Phase

Installation, Commissioning &
Decommissioning Phase

Network Pipelines, including the, emergency
control valve (ECV) and any pipework and
valves, upstream of the ECV.

Gas Transporter/Gas Conveyor.

Note: The GT/Gas Conveyor, will undertake the role of
"Designer” under CDM and they will liaise with the
Principal Designer and other discipline “"Designers”
as appropriate, particularly in regard to ventilation,
inspection facilities, explosion and fire safety
aspects of the design.

Gas Transporter/Gas Conveyor.

Note: The GT/Gas Conveyor will undertake the role of
“"Contractor” under CDM.

Primary meter installation

Note: The GT has responsibility for pressure control in
all cases and others have to request
permission from the GT to break a seal, set and
seal a meter regulator.

Gas Transporter/Gas Conveyor.

Note: The design of the network pipeline will normally
include the location and housing of primary meter
installations.

Meter Asset Manager (MAM)
Note: The MAM will specify the equipment involved.

Approved Meter Installer

Note: The Approved Meter Installer, who will be contracted to
the GT, will be @ Competent Person as defined in
GS(I&U)R i.e. an appropriately qualified Gas
Safe® Registered Gas Installer and they will
undertake the role of “Contractor” under CDM.

Meter House

Gas Transporter/Gas Conveyor.

Note 1: The organisation preparing the design will undertake

Building Owner
Note 1: With the agreement of the Developer the GT or

the role of “"Designer” under CDM and they will liaise
with the Principal Designer and other discipline
"Designers” as appropriate, particularly in regard to
ventilation, inspection facilities, explosion and fire
safety aspects of the design.

Note 2: The GT is required to approve the design. See
Paragraph 5(3)(b) of Schedule 2B of the Gas Act.

Note 3: The GT's approval process is described in the Energy
Networks Association (ENA) GT2 document.

Note 4: Pre-installation the MAM, as a responsible and
prudent operator, will confirm that the meter house
is compliant with relevant legislation and standards.

Utility Infrastructure Provider may install the
meter house at the same time as it installs the
incoming network pipeline.

Note 2: The organisation undertaking the work will
undertake the role of “"Contractor” under CDM.

1
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Description (See Figures 1 - 4)

Responsib

ilities

Design Phase

Installation, Commissioning &
Decommissioning Phase

Installation pipework (including secondary

Building Owner/M&E Contractor’'s Competent

Gas Installer/Competent Person

meter installations)

Person
Note 1: The organisation preparing the design will undertake
the role of "Designer” under CDM and they will liaise
with the Principal Designer and other discipline
"Designers” as appropriate, particularly in regard to
ventilation, inspection facilities, explosion and fire
safety aspects of the design.

Note: The organisation undertaking the work will

undertake the role of “Contractor” under CDM.

Note:  The specification of appliances may be undertaken
by the Architect or M&E Contractor etc., in which case the

Note 2: The Designer is required to be competent as defined in

GS(I&U)R
Appliance connector, appliance, | Building Owner/M&E Contractor’'s Competent | Gas Installer/Competent Person
flue/chimney Person /Appliance owner

Note: _The organisation undertaking the work shall undertake
the role of “Contractor” under COM

2
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organisation preparing the design will undertake the role of
"Designer” under CDM. On the other hand, if the choice of
appliances is left to individual dwelling occupiers there is no
CDM design role for that element of the work.

Ventilation - provision of and access to
ducts, protected shafts, meters etc

Building Owner
Beveleper

Note: As a minimum, the design is required to be compliant

with Table 1 of BS 8313.

Building Owner
Peveleper

Note: Will be in place before commissioning of any gas

infrastructure takes place.

Fire stopping of gas pipe penetrations

Building Owner

Building Owner

through compartment walls, ducts, Beveloper
protected shafts etc Bevelope ] )

Note: The design of fire stopping of compartment walls, | Note 1: The fire stopping of compartment walls, ducts
ducts and protected shafts is expected to be the and protected shafts is expected to be the
responsibility of a specialist contractor. responsibility of a specialist contractor.

Note 2: Will be in place before commissioning of any
gas infrastructure takes place.

3
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Description (See Figures 1 - 4)

Responsibilities

Design Phase

Installation, Commissioning &

Decommissioning Phase

Impact of other building services

Installers of other building services.

Building Owner/Designer(s) of all building
services,
Note: _For High Buildings, clashes are likely to be

able to be identified with the co-ordinated use of
BIM Level 2 design information.

A

Note:

Compliant -solutions —will—-be-in--place -before

commissioning of any gas infrastructure takes
place.

Gas Infrastructure Records

Gas Transporter/Gas Conveyor for network

pipeline
Note: The GT/Gas Conveyor’s Gas Designer will pass a
suitable and sufficient risk assessment and
sufficiently detailed drawings and schedules to the
Principal Designer to enable them to co-ordinate the
designs of all the disciplines involved in the
refurbishment. The detailed drawings and schedules
are also required to be passed to the gas
infrastructure constructors to enable them to install
the works as designed.

Building OwnerBeveloper/M&E
Competent Person

Contractor’s

Note: Similarly, the Developer/M&E Contractor’s Competent
Person will pass a suitable and sufficient risk
assessment and sufficiently detailed drawings and
schedules to the Principal Designer to enable them
to co-ordinate the designs of all the disciplines
involved in the refurbishment. The detailed
drawings and schedules are also required to be to the
Gas Installer/Competent Person to enable them to
install the works as designed.

Gas Transporter/Gas Conveyor for network
pipeline

Note:

Gas

Each gas network pipeline constructor is
required to provide "“as installed” records to the
GT and where appropriate to the Principal
Contractor for inclusion in the “Health and
Safety File” where such a file is required to be
produced and given to the Client at the end of
the project. As installed records are expected
to be compliant with PAS 256. Relevant
records are required to be passed on to the
Responsible Person for the building in due
course.

Installer/Competent Person for

installation pipework and appliances

Note:

Notes

An ‘as installed” line diagram and any other
specified records are required to be provided
to the Principal Contractor for inclusion in the
"Health and Safety File” where such a file is
required to be produced and given to the Client
at the end of the project.

common to ‘“installers” in all

disciplines

Note 1:

For High Buildings it is expected that
in due course all records will also be able to be
incorporated into BIM Level 2 records that will
be held by the Responsible Person for the
building.
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Note 2: Under Regulation 38 of the Building
Regulations the Responsible Person for the
building should be provided with relevant fire
safety information.

Note 1:

Note 2:
Note 3:

Note 4:

Note 5:
Note 6:

Note 7:

The "Responsible Person for the Building” is the person with the responsibilities specified in the Regulatory Reform (Fire Safety) Order 2005. They may be the Owner, Local
Authority, Housing Association, Landlord, Building Management Company or Facilities Manager.

In the context of
this standard, in Scotland the role will also be performed by the Factor.

Article 22 of the Fire Safety Order places a duty on all relevant persons to co-operate with one another.

An emergency control is defined by Regulation 2 of GS(I&U)R as "“a valve for shutting off the supply of gas in an emergency, being a valve intended for use by a consumer of
gas”. The more commonly used term, emergency control valve (ECV), is used in this Standard. The outlet of the ECV denotes the end of the network. The term “consumer of
gas” is taken to mean the person who uses the gas for heating, cooking, etc., i.e. the occupier of a dwelling. Guidance in HSE publication L56 states that an ECV has to be
readily accessible to this consumer.

Normally, the ECV is positioned at the inlet to the primary meter, either inside the dwelling itself or in a separate meter box/cupboard/room. However, frequently, there will be
an additional valve (the inlet isolation valve (I1V)), near to the point where a network pipeline enters a building. This additional valve is often designated as being for use by
someone other than the consumer, for example the GT, landlord or emergency services. This valve is not an ECV as defined and, therefore, it may be in a locked room etc.
which is inaccessible to the building occupants.

Any gas escape is to be reported to the National Gas Emergency number 0800 111 999 or Northern Ireland 0800 002 001

Regulation 8(1) of GS(I&U)R prohibits anyone from carrying out any alteration to premises in which a gas fitting is already installed and which could compromise gas safety.

TABLE 3 - RESPONSIBILITIES FOR WORKS RELATING TO THE REPLACEMENT OF GAS INFRASTRUCTURE IN EXISTING MULTI-

OCCUPANCY BUILDINGS INITIATED BY BUILDING REFURBISHMENT
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4.5

4.5.1

4.5.2

4.5.3

4.5.4

4.5.5

Replacement of Gas Infrastructure Initiated by GT

In this scenario the GT shall undertake the role of “Client” under CDM. It or its contracted
“Design House” shall undertake the roles of Principal Designer and Designer. It or its
contracted Construction Contractor shall undertake the role of Principal Contractor under
CDM.

The Principal Designer shall liaise closely with the responsible person for the building to
determine an optimum design compliant with this standard and The Building Regulations.
The Principal Designer, with assistance from the responsible person for the building, shall
be responsible for all liaison with Building Control and the local Fire and Rescue Service.

Note:  See Regulation 3(1) of The Building Regulations for a full definition of “building work”. In simple terms,
replacement gas infrastructure in the same position without any alteration to the building’s fire
compartmentation generally will be regarded as a repair which will not require a building control
application. However, if the replacement design involved a different route or if there was any alteration
to the building’s fire compartmentation, an application to Building Control will be required.

Where following the design risk assessment a GT provides a thermal cut off valve
and/or an excess flow valve located immediately on the outlet of the ECV, it shall be
either

a. an integral part of the ECV, or
a separate fitting connected directly to the outlet of the ECV with the joint protected
with an anti-tamper type seal indicating the GT’s ownership of the fitting

In either case, it shall be the GT’s responsibility to

a. account for the expected pressure drop of the fitting in the design of the network
pipeline, and
inspect/maintain/replace the fitting as required.

In either case, the outlet of the fitting shall be designated as being part of the ECV and
hence the end of the Network.

Note: See Appendix 3 for guidance on risk assessment.

The construction of the replacement gas network pipelines to and within the building
shall be undertaken by the GT’s Construction Contractor i.e. the Principal Contractor. Any
sub-contractor employed by the Principal Contractor, such as a specialist welder or
welding inspector, shall undertake the role of “Contractor” under CDM.

Note:  Where the building remains occupied during replacement works, the Responsible Person for the
Building is responsible for general fire precautions for the “construction site” as well as for the rest of
the building.

It is not envisaged that this scenario will involve the specification and installation of
appliances in dwellings.
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Description (See Figures 1 - 4)

Responsibilities

Design Phase

Installation, Commissioning &
Decommissioning Phase

valves, upstream of the ECV.

Network Pipelines, including the, emergency
control valve (ECV) and any pipework and

Gas Transporter/Gas Conveyor.

The GT/Gas Conveyor, will undertake the role of
“Principal Designer” under CDM and they will liaise
with the Responsible Person for the Building as
appropriate, particularly in regard to ventilation,
inspection facilities, explosion and fire safety
aspects of the design.

Note:

Gas Transporter/Gas Conveyor.

Note: The GT/Gas Conveyor will undertake the role of
“Principal Contractor” under CDM.

Primary meter installation

all cases and others have to

seal a meter regulator.

Note: The GT has responsibility for pressure control in
request
permission from the GT to break a seal, set and

Gas Transporter/Gas Conveyor.

The GT/Gas Conveyor, will undertake the role of
“Principal Designer” under CDM and they will liaise
with the MAM and the Responsible Person for the
Building as appropriate particularly in respect of
changed meter positions, ventilation, inspection
arrangements explosion and fire safety elements of
the design.

Meter Asset Manager (MAM)
Note: The MAM will specify the equipment involved.

Note:

Approved Meter Installer

Note: The Approved Meter Installer, will be @ Competent
Person as defined in GS(I&U)R i.e. an
appropriately qualified Gas Safe® Registered
Gas Installer and they will undertake the role of

“Contractor” under CDM.

meter installations)

Installation pipework (including secondary

Gas Transporter/Gas Conveyor’'s Competent
Person

The GT/Gas Conveyor, will undertake the role of
“Principal Designer” under CDM and they will liaise
with the Responsible Person for the Building as
appropriate particularly in respect of changed pipe
routes, ventilation, inspection arrangements,
explosion and fire safety aspects of the design.

Note 1:

Note 2: The Designer is required to be competent as defined
in GS(I&U)R

Gas Installer/Competent Person

Note: The organisation undertaking the work will

undertake the role of “"Contractor” under CDM.
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Description (See Figures 1 - 4)

Responsibilities

Design Phase

Installation, Commissioning &
Decommissioning Phase

Ventilation - provision of and access to
ducts, protected shafts, meters etc

Gas Transporter/Gas Conveyor in consultation
with the Building Owner/Responsible Person for
the Building

Note: Asa minimum, the design is required to be compliant

with Table 1 of BS 8313.

Gas Transporter/Gas Conveyor in
consultation with the Building
Owner/Responsible Person for the Building

Note: Will be in place before commissioning of any gas

infrastructure takes place.

Fire stopping of gas pipe penetrations
through compartment walls, ducts,
protected shafts etc

Gas Transporter/Gas Conveyor in consultation
with the Building Owner/Responsible Person for
the Building

Note: The design of fire stopping of compartment walls,
ducts and protected shafts is expected to be the

responsibility of a specialist contractor.

Gas Transporter/Gas Conveyor in
consultation with the Building
Owner/Responsible Person for the Building

Note 1: The fire stopping of compartment walls, ducts
and protected shafts is expected to be the
responsibility of a specialist contractor.

Note 2: Will be in place before commissioning of any

gas infrastructure takes place.

Impact of other building services

Developer/Designer(s) of all building services
Note:  For High Buildings, clashes are likely to
be able to be identified with the co-ordinated use of
BIM Level 2 design information.

Installers of other building services.

Note: Compliant solutions will be in place before
commissioning of any gas infrastructure takes

place.

2
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Description (See Figures 1 - 4)

Responsibilities

Design Phase

Installation, Commissioning &
Decommissioning Phase

Gas Infrastructure Records

Gas Transporter/Gas Conveyor

Note:

The GT/Gas Conveyor’s Gas Designer is expected to
ensure that a suitable and sufficient risk assessment
and sufficiently detailed drawings and schedules are
produced. They are required to be passed to the gas
infrastructure constructors to enable them to install
the works as designed.

Gas Transporter/Gas Conveyor for network
pipeline
Note: Each gas network pipeline constructor is
required to provide “as installed” records to the
GT and the Principal Contractor. As installed
records are expected to be compliant with PAS
256. Relevant records are required to be
passed on to the Responsible Person for the
building in due course.

Gas Installer/Competent Person for
installation pipework and appliances

Note: An ‘“as installed” line diagram and any other
specified records are required to be provided
to the Principal Contractor.

Notes common to ‘“installers” in all

disciplines

Note 1: For High Buildings it is expected that
in due course all records will also be able to be
incorporated into BIM Level 2 records that will
be held by the Responsible Person for the
building.

Note 2: Under Regulation 38 of the Building
Regulations the Responsible Person for the
building should be provided with relevant fire
safety information.

Note 1: The "Responsible Person for the Building” is the person with the responsibilities specified in the Regulatory Reform (Fire Safety) Order 2005. They may be the Owner, Local

Authority, Housing Association, Landlord, Building Management Company or Facilities Manager.

this standard, in Scotland the role will also be performed by the Factor.

Note 2: Article 22 of the Fire Safety Order places a duty on all relevant persons to co-operate with one another.

Note 3: An emergency control is defined by Regulation 2 of GS(I&U)R as “a valve for shutting off the supply of gas in an emergency, being a valve intended for use by a consumer of
gas”. The more commonly used term, emergency control valve (ECV), is used in this Standard. The outlet of the ECV denotes the end of the network. The term “consumer of

3

In the context of

©IGEM, IGEM House, High Street, Kegworth, Derbyshire, DE74 2DA. Website: www.igem.org.uk




IGEM/G/5 Edition 3 6™ Working Draft after Comment

gas” is taken to mean the person who uses the gas for heating, cooking, etc., i.e. the occupier of a dwelling. Guidance in HSE publication L56 states that an ECV has to be
readily accessible to this consumer.

Note 4: Normally, the ECV is positioned at the inlet to the primary meter, either inside the dwelling itself or in a separate meter box/cupboard/room. However, frequently, there will be
an additional valve (the inlet isolation valve (I1V)), near to the point where a network pipeline enters a building. This additional valve is often designated as being for use by
someone other than the consumer, for example the GT, landlord or emergency services. This valve is not an ECV as defined and, therefore, it may be in a locked room etc.
which is inaccessible to the building occupants.

Note 5: Any gas escape is to be reported to the National Gas Emergency number 0800 111 999 or Northern Ireland 0800 002 001

Note 6: Regulation 8(1) of GS(I&U)R prohibits anyone from carrying out any alteration to premises in which a gas fitting is already installed and which could compromise gas safety.

Note 7:

TABLE 4 - RESPONSIBILITIES FOR WORKS RELATING TO THE REPLACEMENT OF GAS INFRASTRUCTURE IN EXISTING MULTI-
OCCUPANCY BUILDINGS INITIATED BY THE GT

4
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4.6 Decommissioning at End of Life

4.6.1 The GT shall be responsible for decommissioning network pipelines at the end of the
building’s life.

4.6.2 The Responsible Person for the building, using appropriately qualified competent
personnel, shall be responsible for decommissioning installation pipework at the end of
the building’s life.

Formatted: Font: 8 pt
Formatted: Indent: Left: 1.27 cm
Formatted: Font: 8 pt
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SECTION 5: TYPICAL INSTALLATIONS

5.1 With respect to requirements for emergency controls, compliance with PSR,
GS(M)R and GS(I&U)R must be ensured.

The following diagrams represent typical arrangements for network pipelines,
valves, regulators, meters, installation pipework and appliances. They show
typical installations that may be derived from the “Standard gas supply
arrangements” as described in IGEM/G/1.

The diagrams are schematic only and do not purport to show all required detail.
For example, required ventilation is not shown and neither are above or below-
ground entry arrangements.

Key to Figures 1 to 4

Valve (part of the network) ECV: Emergency Control Valve

Valve (part of installation pipework) AECV: Additional Emergency Control Valve

PIV: Pipeline Isolation Valve
Regulator

IIV: Inlet Isolation Valve

Primary Meter .
1V: Isolation Valve

Network Pipe
Secondary Meter

Meter Installation Pipe

Appliance

B B EOXD X X

Installation Pipework

Building Wall

Note:  IGEM/G/1 uses the terms "service isolation valve (SIV)” and “distribution main isolation
valve (DMIV)”. The term “pipeline isolation valve”, embraces both SIV and DMIV.

2
©IGEM, IGEM House, High Street, Kegworth, Derbyshire, DE74 2DA. Website: www.igem.org.uk



IGEM/G/5 Edition 3 6™ Working Draft after Comment

XD
=]

ECV

S

D4

<

< >
< »
Appliance
Pipework

»

Network Pipe

Y
A

A 4

Meter Installation

< >
Installation Pipework

FIGURE 1 - TYPICAL INTERNAL METER INSTALLATIONS WITH ECVs
WITHIN INDIVIDUAL DWELLINGS. EXTERNAL NETWORK
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FIGURE 2 - TYPICAL INTERNAL METER INSTALLATIONS WITH ECVs
WITHIN INDIVIDUAL DWELLINGS. INTERNAL NETWORK

RISER
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ECV AECV
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PV Pipework
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Network Pipe Meter Installation Installation Pipework

Note 1: Remote meters and ECV's may also be located within the building, for example in a dedicated
meter room, but an IIV may then be required.

Note 2: Following risk assessment other valves such as an EFV or a TCO may be required.

FIGURE 3 - TYPICAL REMOTE METERS AND ECVs. AECVs FITTED WITHIN
INDIVIDUAL DWELLINGS

<]

ECV

MIV may only be designated as an
Emergency Control if it is readily
accessible to all gas consumers
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Network Pipe Meter Installation Gas Conveyor’s Network O g Installation Pipework
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FIGURE 4 -

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

The primary meter installation’s MIV can only be designated an emergency control if it is
readily accessible to all end users, which is not normally the case.

A Gas Conveyor is defined as a person who conveys gas through pipes and the Network
and having duties under GS(M)R and PSR and who may also hold a Gas Transportation
Licence. A Gas Conveyor is required either to have an approved Safety Case or to have
been exempted from having to have one.

The Gas Act 1986 Schedule 2a, paragraph la permits a landlord to be a gas conveyor
without a gas transporter's licence. However, they would still be required to comply with
GS(M)R (unless that pipework is adopted formally by an upstream conveyor), PSR and
GS(I&U)R.

In the context of this standard and for the purposes of compliance with GS(I&U)R, the Gas
Conveyor’s meter installations are secondary meter installations. Additional requirements
for primary/secondary meter installations in a building are contained in GS(I&U)R,
Regulations 16(1) and 17. See also HSE publication L56.

There cannot be a gas conveyor on pipe designated as installation pipework.

See IGEM/G/1 for more information.

REMOTE BULK/PRIMARY METER WHERE GAS CONSUMERS DO NOT HAVE
ACCESS TO THE METER CONTROL; ECVs AND SECONDARY METERS
WITHIN INDIVIDUAL DWELLINGS

5
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SECTION 6: COMPETENCY

6.1

6.2

6.3

6.4

Any person engaged in the design, construction, commissioning, inspection,
maintenance, decommissioning and auditing of gas infrastructure in multi-
occupancy buildings must be competent for the role they are undertaking.

For the purposes of this standard, competence is defined as the combination of skills,
knowledge and understanding required to enable an individual to perform consistently to
current recognised standards.

Organisations shall:

Have a documented process for determining competency that details
minimum levels of training, experience, knowledge, understanding,
qualification and professional registration as appropriate for each identified
role.

Establish and maintain sufficient, current, valid, credible and authentic
evidence to demonstrate that individuals are competent to undertake their
assigned role by:

e Ensuring that the minimum documented competencies are satisfied;

e Ensuring that individuals are trained and qualified for the work they are
assigned to carry out;

e Ensuring that a suitable Competent Person undertakes a documented
assessment of each individual performing a role for which competencies
have been set;

e Arranging for the periodic documented review of each individual’s
competencies by a suitable Competent Person;

® Have a training programme in place that is adequate to close any competency

gaps.

In addition to possessing knowledge and understanding of the properties,
transportation and utilisation of gas, individuals should have knowledge and
understanding appropriate to their role of:

Risk assessment

hazardous areas

ventilation

fire stopping, compartmentation and protected shafts;
means of escape

valves

requirements for future inspection and maintenance
records

the legal duties of the different parties involved in the design, construction,
day to day operation, inspection and maintenance of the gas infrastructure in
multi-occupancy buildings.

Where gas installation work is carried out on pipework in properties covered by
GS(I&U)R, the person carrying out that work must be a “member of a class of
persons” i.e. Gas Safe Registered, as specified by GS(I&U)R.

6
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6.5

6.6

6.7

Note: For the purposes of this Standard, GS(I&U)R covers any component downstream of the ECV
and contains requirements for the ECV itself (see HSE publication L56).

Persons who are deemed competent to carry out gas work under GS(I&U)R are
those who hold a current certificate of gas safety competence in the
appropriate categories of work acceptable to Gas Safe Register which includes
(without limitation) the Accredited Certification Scheme (ACS) and/or the Gas
Services S/NVQ that has been aligned to ACS.

Where work not covered by GS(I&U)R, but covered by PSR, is carried out, the
adopting GT must be satisfied that the installer is competent to do such work.

Note:  For the purposes of this Standard, PSR cover any component upstream of, and including,
the ECV.

Commentary

The Independent Review of Building Regulations and Fire Safety conducted by
Dame Judith Hackitt included recommendations on competence in the report
entitled “Building a Safer Future”. In response to the report, the Competence
Steering Group was established to take those recommendations forward.

The Competence Steering Group, in turn, produced a report entitled "Raising
the Bar” in which more detailed recommendations were made. These
recommendations dovetail with Government proposals for implementing
“Building a Safer Future”.

and Gas Engineering Technicians , IGEM will
administer Register with oversight from the Engineering
Council.

In the case of Installers, the Registers already operated by Gas Safe and EUSR
appear to satisfy the majority if not all of the proposals.

7
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SECTION 7 : PLANNING AND DESIGN OF NEW AND REPLACEMENT GAS

7.1

7.1.1

7.1.2

7.1.3

7.1.4

INFRASTRUCTURE

GENERAL

The design objectives shall be to:

® ensure gas will be delivered to consumers at a suitable pressure to ensure
the safe operation of any gas appliance which they could reasonably be
expected to operate

® minimise the risk of fire and/or explosion resulting from the ignition of gas
escaping from the proposed gas infrastructure

minimise the risk of serious aggravation of any building fire
ensure that additional third party safety risks are not created

ensure that the gas infrastructure can be inspected and maintained in the
future

® ensure the fire integrity of the building is not adversely affected.

Owners and operators of network pipelines, primary meter installations,
installation pipework, appliances and chimneys have legal obligations with
respect to safe operation and to maintenance. At the design stage, appropriate
plans of the equipment, gas supply and building (as required by the future
owner/operator of the particular asset) shall be made available to that
owner/operator.

Note 1: As well as legal obligations, the future owner/operator may have a policy relating to the

design of a particular section of the gas supply system. Nothing in this Standard imposes
an obligation on the future owner/operator to “adopt” any section of the gas supply system.

Note 2: As examples:
e a GT has legal obligations with respect to safe operation and maintenance of network
pipelines under PSR (see clause 3.2.6)
e a MAM has obligations with respect to the design, safe operation and maintenance of
meter installations under the SPAA MAMCoP
e a landlord for a block of flats, has obligations with respect to periodic inspections of
installation pipework and appliances under GS(I&U)R.

Any network pipeline, PRI, meter installation, installation pipework, appliance,
chimney or ventilation shall be designed and installed in accordance with an
appropriate standard, as shown in Table 2. In addition, all pipes, pipework, meter
installations, appliances, chimneys and ventilation shall be installed in
accordance with any further relevant clauses contained in this Standard.

COMPONENT STANDARD
Network pipeline IGEM/TD/3
IGEM/TD/4
IGEM/GL/1
PRI IGEM/TD/13
Meter installation BS 6400-1; BS 6400-2
(see Note below) IGEM/GM/6; IGEM/GM/8
Installation pipework BS 6891; IGEM/UP/2
Appliances See Table 10
Chimneys and ventilation BS 5440-1; BS 5440-2; IGEM/UP/17; BS 8313

Note:  This Standard assumes a “"Standard gas supply arrangement” as described in IGEM/G/1.

TABLE 2 - NETWORK, METER INSTALLATION, INSTALLATION
PIPEWORK, APPLIANCE AND CHIMNEY DESIGN AND
INSTALLATION STANDARDS

The network designer should make the architect/building owner aware of the
presence of any external steel riser to allow them to make an assessment of the

8
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7.2

7.2.1

7.2.1.1

possible consequences for the lightning protection of the building. See BS EN
62305 for further guidance.

RISK ASSESSMENT

The legal requirements referred to in Sub-Section 7.1 are based on reducing
risks “So Far As Is Reasonably Practicable”, more commonly referred to as “As
Low As Reasonably Practicable” (ALARP). With all multi-occupancy buildings a
risk assessment must be undertaken to demonstrate the minimisation of risk.

Note 1: IGEM/G/7 provides more information on techniques used in risk assessment.

Note 2: IGEM/UP/16 covers the design of natural gas installations on industrial and commercial
premises with respect to hazardous area classification and preparation of risk
assessments.

Note 3: IGEM SR/25 covers hazardous area classification.
Note 4: IGEM/GM/7A covers electrical connections for gas metering equipment.

Note 5: IGEM/GM/7B covers hazardous area classification for gas metering equipment.
Minimising the risk

A risk assessment must be undertaken and the results recorded. The risk
assessment should take account of the advice given in this Standard.

Note:  CDM Regulation 9.2 and MHSWR Regulation 3 require risk assessments to be carried out.

Different installation design options result in different hazards and potentially
different levels of risk. A systematic approach shall be undertaken to minimise
the risk.

The risk assessment shall include the following elements:

hazard identification

hazard reduction, including the application of inherent safety principles
evaluation of failure modes

evaluation of release frequency

evaluation of release consequences

risk mitigation, consideration of risk reduction options

an assessment of the significance of the risk.

Note 1: It may not be possible to quantify the risk of all elements, particularly for failure frequency
(rate). Failure modes can generally be identified based on experience and engineering
judgement, and the consequences of a release of Natural Gas are able to be assessed.

Note 2: While it is possible for the majority of detached, semi-detached and terraced houses to specify
standard designs to readily meet this clause, for multi-occupancy buildings the variety of
building types, configurations, methods of construction and patterns of residency make such
specification more difficult.

The process is iterative at each stage, i.e. if the likelihood of failure appears
unacceptable, the process is not continued, an alternative design is considered;
likewise with the consequences. The process is concluded when the design can
be demonstrated to be ALARP, when any further risk reduction is ‘not reasonably
practicable’.

Specialist advice should be sought, when considered necessary, to ensure a

robust risk assessment is carried out. See Appendix 3 for further information on
the risk assessment process.

9
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7.2.1.2

7.2.1.3

7.2.1.4

A generic consideration of the hazards and risks from different supply options
leads to a number of general principles:

gas supplies shall be excluded from poorly ventilated or strongly confined
spaces. The installation of gas infrastructure in basements and cellars
should be avoided unless ventilation and confinement -can be brought up
to the required standard

(] consideration shall be given to the location of the supply with respect to
the ability of the structure to withstand the consequences of an ignition
in the event of a gas escape

(] apparatus should be sited to avoid accidental damage or interference with
the supply wherever possible

(] gas supplies should, as far as possible, be sited externally to the building
or in well ventilated spaces.

Note:  These principles form the basis of identifying the preferred hierarchy of supply options.

The designer shall consider the most appropriate design option based on
consideration of safety, security, future access and maintenance and the specific
requirements of the adopting GT.

Consideration shall be given to the following examples of typical options
available for the supply of gas to multi-occupancy buildings. They are presented
as a general hierarchy relating to overall safety.

The following hierarchy is the order of preference and in general, the lower the
option in the hierarchy the greater attention to risk mitigation is required

There are several factors which may have a bearing on overall safety such as:
® the presence of combustible cladding on external walls

® method of ventilation

® position of meters

® number of meters in a meter bank

® access to components

® number of joints

® |ength of pipe and pipework in buildings

® means of escape

® future access for inspection and maintenance

® type of chimney (individual or shared) etc.

Therefore, an overall risk assessment shall be carried out before deciding upon
the final design. The hierarchy of designs given in this Standard are:

(a) External network pipeline (service) supplying an energy centre, located at
or above ground level and which provides heating and hot water to the
individual dwellings. Energy for cooking should be provided by another fuel.

Note 1: The advantages of this option include:

° absence of gas infrastructure, which could leak or be the subject of vandalism,
within common areas and individual dwellings

10
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o minimal hindrance to inspection and maintenance.

Note 2:  There are no disadvantages to this option from an overall safety - perspadieandt
applies equally to high+ise-aneHow+iseall buildings, whetheror not they have been designatedas “"High
Risk”.

Note 3: Where there is proposal to locate the Energy Centre in a basement then the
design would not be considered as an (a) level option and a detailed risk
assessment would be required to be carried out.

Note 4:  See Section 11 for requirements and guidance on Energy Centres.

(b) External network with laterals supplying primary meter installations located
immediately on the inside of an external wall.

/

=]

Note 1: The advantages of this option include:

® any leak from the external network pipeline will disperse to atmosphere with
minimal likelihood of it entering property

ease of inspection of lower section of network pipeline

low risk of interference with meter installations by third parties

installation pipework and meter installation under the control of the consumer
no pipework under the building

minimal length of network pipeline within the building.

Note 2: The disadvantages of this option include:
® riser may be at risk from vehicle damage
® PE riser at risk from ultra violet light, if not shrouded, vandalism and external
fire
® PE riser and laterals may contribute to the risk of “flashover” in the event of fire
if located in the vicinity of building openings such as windows

11
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construction, inspection and maintenance of network pipeline at height
possible conflict with building’s lightning protection

expansion and contraction have to be accommodated

corrosion risk from aggressive atmosphere such as at the coast

sections of the network pipeline cannot be isolated for alteration and repair, the
whole system would have to be shut down at the PIV

® high level pipes difficult to inspect and maintain.

Note 3: For a low rise block of flats, a variation of this option would be a long horizontal
external network pipeline attached to the outside wall with individual services
dropping down to or rising to the individual flats.

(c(i)) Network pipeline with an above ground, or buried short length
below-ground, entry serving internal network riser(s) accessible from a
common area with lateral(s) supplying primary meter installations and
connected to installation pipework for each individual dwelling.

/

\

COMMON COMMON
U [/

e —
Hu— -
—>

P

Note 1: The advantages of this option include:

® ease of inspection of network pipeline from common areas
low risk of interference with meter installations by third parties
riser not at risk from the elements

installation pipework and meter installation under the control of the consumer.

Note 2: The disadvantages of this option include:

® short length of below ground pipe in right hand version of option may be difficult
to inspect

® any leak from the network pipeline could build up to a dangerous level if
adequate ventilation is not maintained

12
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® building alterations may affect the environment in which the network pipeline
resides.

(c(ii)) Network pipeline supplying a bank of individual primary meter
installations connected to individual external or internal installation
pipework risers and laterals for each individual dwelling.

L L L~

7 ] 7

l:glﬁ
v

PR —

Note 1: In some cases, a network pipeline may supply an external bulk primary meter
installation.

Note 2: The advantages of this option include:
® ease of inspection of network pipeline
® riser not at risk from the elements

® Nominal Operating Pressure of gas in installation pipes within the building i.e.
the vast majority of the pipework, will be 21 mbar

® ndividual installation pipework installations can be pressure tested as required

® ease of inspection where installation pipes are routed in a duct accessible from
a common area

® meters can be read and inspected without gaining access to the dwellings.

Note 3: The disadvantages of this option include:
® external meters and meter housing may be at risk from vehicle damage

® common area ventilation and fire protection required for installation pipes
located in a duct accessible from a common area

® risk of interference with meter installations

® Jong lengths of installation pipework need to be sized very carefully to ensure
pressure drops are not excessive

® theft of high value installation pipe by third parties, particularly where externally
located

® risk of misidentification of meters and installation pipes.

Note 4: BS 6891 requires any installation pipework carrying gas installed in or passing
through a protected area to be either:

® steel pipework with screwed joints, or

13
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® steel pipework with welded joints, or

® continuous length of copper (no Joints), or
® continuous length of pliable corrugated (stainless steel) tubing compliant with

fire test A of BS EN 1775:2007, Annex A.

Options c(i) and c(ii) are nominally equal in the hierarchy - the actual preference
would be based upon individual circumstances and the level of the risks such as
susceptibility to vandalism, number and position of meters in groups etc.

(d) Network pipeline with an above ground entry, serving internal network
riser(s) accessible from within the flat with lateral(s) supplying primary
meter installations and connected to installation pipework for each
individual dwelling.

/

Note 1:  The advantages of this option include:

low risk of interference with meter installations by third parties
riser not at risk from the elements
installation pipework and meter installation under the control of the consumer

GS(I&)R-Reg-36-Landlord inspections, by prior agreement, may provide an
additional inspection of the network pipeline and meter installation.

Note 2:  The disadvantages of this option include:

access required to individual dwellings to undertake inspection

any leak from the network pipeline could build up to a dangerous level within
the dwelling

no suitable location for isolation valves between the PIV and the individual
ECVs.

14
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(e) Network pipeline with Standard below ground entry serving network
riser(s) with laterals supplying primary meter installations connected to
installation pipework for each individual dwelling.

/

Note 1: The advantages of this option include:
® Jow risk of interference with meter installations by third parties
® riser not at risk from the elements
® installation pipework and meter installation under the control of the consumer
® CS{&)R-Reg-36-Landlord inspections, by prior agreement, may provide an
additional inspection of the network pipeline and meter installation.
Note 2: The disadvantages of this option include:
® below ground pipework at building entry

® adequate ventilation of pipework in any basement or void is required to be
maintained by the Responsible Person for the Building in order to prevent any
leak building up to a dangerous level within that basement or void

® access required to individual dwellings to undertake inspection

® any leak from the network pipeline could build up to a dangerous level within
the dwelling

® no suitable location for isolation valves between the PIV and the individual ECVs.

A network pipeline entering a building below ground should be brought above
ground as soon as is reasonably practicable and it shall be one continuous length
or welded;. mMechanical joints shall not be used below ground. If this is
achieved within 2 m of the building external wall, then the design generally may
be placed in option (e). However, where this is not reasonably practicable, and
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7.2.1.5

7.2.1.6

thelength of pipeline underthebuildingexaeeds2m,

® this Standard does not fully address such designs and the risk assessment
should consider this aspect in detail, particularly with regard to access for
maintenance and inspection as required by PSR

® the GT may require evidence that it is not reasonably practicable to have
a shorter distance of pipeline under the building

® the GT may consider the design to be unsuitable for adoption

® f as a result of deep penetration into a building, the resultant above ground
network pipeline requires separate ducted ventilation, specialist advice will
be needed.

Replacement designs and designs for new infrastructure in existing/refurbished
buildings should not be configured in in accordance with either option (d) or
option (e) unless specific legal or safety reasons preclude the adoption of either
option (@) or (b) or (c(i)) or (c(ii)) as a basis for the design which will involve
significant risk mitigation measures to be identified, implemented and
maintained.

Note: Experience has shown that the likelihood of gaining access to individual flats in order to inspect
internal network pipelines, which can only be accessed from within the individual flats, is very
low. This means that compliance with Regulation 7 of PSR for the two configurations (d) and
(e) may be difficult to achieve. Consequently for new gas infrastructure in new buildings, they
are no longer considered to be appropriate.

Existing configurations where internal network pipelines which can only be
accessed from within the individual flats are to be treated as legacy installations
from the date of publication of this standard.

The lower the design is in the hierarchy, the greater is the importance of early
communication and co-operation between the GT, Developer and Responsible
Person for the building to establish acceptance in principle of, and/or any need
for further mitigation measures. Consideration shall be given to the following
typical areas that give rise to concern and which are not exhaustive:

(i) access arrangements for the inspection and maintenance of network
pipelines within a building

(ii)  ventilation of network pipelines and installation pipework. For example,
ensuring vents do not become blocked over time and long lengths of ducted
ventilation air are not preferred to simple ventilation direct to outside

(iii) gas installations within timber frame buildings

(iv) the location of meter installations in relation to common means of escape

(v) ready access by competent persons to valves such as the IIV, BIVs and
LIVs and by consumers to their ECVs

(vi) more than one network pipeline entry into a common area of a building.

Note: See Tables 1-4 for the delineation of responsibilities.

While not disallowing designs under options (e) and (f) for replacement designs
and designs for new infrastructure in existing/refurbished buildings, this
Standard does not fully address all the potential issues and in such cases
specialist advice shall be sought.

Buildings whose design renders them susceptible to progressive or
disproportionate collapse must not be supplied with gas unless a written
assurance is obtained from the building designer/architect or owner or
responsible person for the building that the building has been satisfactorily
strengthened to ensure no such collapse is possible.
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7.2.1.7

7.2.1.8

7.3
7.3.1
7.3.1.1

Note 1: The terms “progressive collapse” and “disproportionate collapse” are defined in Appendix
1. Building Regulations require disproportionate collapse to be taken into account in the
design of new buildings.

Note 2: Following Ronan Point, The Building Regulations 1965 were amended in 1970 to address
the risk of collapse from an explosion. These stipulated that all new buildings constructed
after November 1968 and taller than 5 storeys, were required to be capable of resisting an
explosive force of 34 kPa (4.9 psi). Existing buildings could be resistant to the lower force
of 17 kPa (2.5 psi) if the gas supply was removed and flats were retrofitted with electric
cooking and heating. Subsequently installing gas in such buildings would be deemed to be
a breach of the Building Regulations.

Timber-framed buildings are subject to significant shrinkage movement and
require special attention.

Note:  See IGEM/UP/7 for guidance on gas supplies to timber frame buildings.

The hierarchy of clause 7.2.1.4 shall be considered for timber frame buildings.
Each supply option has to address the expected differential movement between
the timber frame (see Appendix 6) and the ‘fixed’ sections, i.e. the masonry
outer walls, the inner common areas and the internal gas supply. Whichever
option is chosen, provision shall be made to manage the differential movement
and to accommodate any resultant stresses should the provision not be effective
or cease to function.

Developments, whether new or refurbishment, require a high level of
co-operation between the gas designer, the developer, the Responsible Person
for the building and other utility providers above and beyond that required by
CDM, especially where meters, and hence network pipelines, are proposed to be
located within a building.

Any meter located inside a building shall be positioned with due regard to the
following, which shall not be considered an exhaustive list:

® the nature and use of the building
® the type of occupants, including those with special needs

® the location and type of construction of all the gas pipework within the
building

® the protection of the means of escape in the case of fire, explosion or other
emergency

the safe ventilation of potential gas leaks
Building Regulations and Building Standards

access to valves, pipes, meters, sleeves and ventilation systems, for
inspection, maintenance and repair in the future

® connection and disconnection to network risers and laterals

® proximity to other services, appliances, chimneys etc.

The meter installation shall be installed in accordance with BS 6400, IGEM/GM/6
or IGEM/GM/8, as appropriate.

Note 1:

Note 2: See also Tables 1-4 (responsibilities and consultation) and Sub-section 8.2 (siting of meters).
ASSESSMENT OF GAS LOAD
General

The gas load shall be assessed to determine the gas flow requirements of the
network pipeline.
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7.3.1.2

7.3.2
7.3.2.1

7.3.2.2

7.3.2.3

7.3.2.4

7.3.3
7.3.3.1

7.3.4
7.3.4.1

7.3.4.2

7.3.5

Note:  Assessment of gas load is covered in IGEM/GL/1, IGEM/GM/8, IGEM/GM/6, BS 6400 and
adopting GT publications.

The designer shall establish the system design minimum pressure (DmP).

Note:  GTs will provide source pressure information to assist designers to size any network
pipeline, meter bank, riser and lateral so that the pressure at any ECV is greater than or
equal to DmP. On request, the relevant GT will provide the full range of operating pressures.
IGEM/TD/101 gives information on obtaining pressure information.

Diversity

For supplies to a group of dwellings, reference should be made to the information
on the design flow rate given in Appendix 5 of IGEM/GL/1, in the form of diversity
curves, which relate the probable peak flow for groups of consumers.

Any system, including a meter bank manifold, shall be designed to meet at least
the maximum diversified demand likely to be placed upon it.

Care should be taken when estimating the design load when 10 or fewer
consumers are being supplied from a network pipeline or meter bank and/or
where there is a possibility of large (e.g. 40 kW input) combination boilers being
installed. Consideration shall be given to undertaking a sensitivity analysis using
diversified and non-diversified loads.

For supplies to an individual dwelling, the design flow rate shall be based on the
estimated maximum demand which should be assessed in accordance with BS
6400. Diversity shall not be applied to the design of installation pipework (see
BS 6891).

Flow Equation

For the design of systems, the Smooth Pipe Law should be used (see
IGEM/TD/3). This is the most appropriate for the partially turbulent flow
conditions likely to be prevalent.

Note:  There are numerous flow equations in existence although most are variations on, or
approximations to, the Smooth Pipe Law.

Pressure loss due to pipe components

For valves, elbows, etc. an additional length shall be added to the estimated pipe
length to compensate for the effects on pressure drop and for accuracy.
Reference should be made to manufacturer’s data. In the absence of
manufacturer’s data, advice may be sought from standards such as IGEM/UP/2
or Crane Technical Paper 410M.

Note 1: Given that the ratio of fittings per unit length of pipeline for internal network pipelines and
meter banks is generally much higher than that for normal housing estate underground
networks, the pressure loss through the fittings will be significant.

Note 2: Proprietary software systems are available for the analysis of pressures and flows within a
model of a building’s gas infrastructure. The contribution of valves and pipe fittings to
pressure drop and gas velocity usually can be demonstrated in both tabular and graphical
formats easily. In addition, some software systems may be used to simulate the operation
of boosters on pressure control equipment and “reservoirs” where plant in an energy centre
requires an elevated pressure for safe operation.

Where a risk assessment indicates an excess flow valve (EFV) and/or a
thermal cut-off device (TCO) is required, the pressure drop across the EFV/TCO
shall be taken into account

Note:  Seealso Appendix 3

Effect of Altitude
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7.3.5.1

7.4
7.4.1

7.4.2

7.4.3

7.4.4

7.5

7.5.1

7.5.2

Note 1:

7.6

7.6.1

Consideration shall be given to compensating for the effect of altitude on riser
systems. Lighter than air gases will show an increase in pressure due to altitude.
The following formula may be used:

h = 0.123(1-s)H

h = pressure change due to altitude (mbar)
H = altitude change (m)
s = density of gas relative to air (dimensionless)

Note 1: The density of NG relative to air is 0.6.

Note 2: The pressure gain may be of use in the design of riser system, but checks will need to be
made to ensure unacceptable pressures are not experienced at the appliance.

ACCESS FOR INSPECTION, MAINTENANCE, REPAIR AND SECURITY

Consideration shall be given to the structure and design of the building with
respect to:

® access to gas supply system for maintenance
® action in emergencies
® the safety and security of gas pipes and associated equipment.

Provision must be made for safe and adequate access for the inspection of any
riser, valve, lateral, meter, and other gas equipment.

Any means of access to network pipes and valves must comply with the Building
Regulations and should be easily removable or openable by one person e.g.
requiring standard tools. Gaining access to network pipes shall not impair the
effectiveness of any seal.

Fire integrity and air tightness shall not be compromised by the design of the
means of access.

RECORDS

Sufficiently detailed drawings and schedules shall be produced to enable
the constructor to install the infrastructure as intended.

Copies shall be made available to the Principal Designer for the development or,
in the case of replacement infrastructure, the Responsible Person for the
Building.

The Independent Review of Building Regulations and Fire Safety conducted by Dame Judith
Hackitt included recommendations on the production and use of 3D BIM Level 2 records. It
is expected that over time such records will become mandatory.

Note 2: BS EN ISO 19650-1 addresses concepts and principles of BIM and BS EN ISO 19650-2
addresses the use of BIM in the delivery phase of the assets.

INFORMATION FOR THE HEALTH & SAFETY FILE AND/OR RESPONSIBLE
PERSON

Under CDM the Designer has a responsibility to provide information with the
design to assist the Client/Responsible Person for the building to maintain the
building/structure safely. Such information is placed in the “Health and Safety File”
where such a file is required to be produced and given to the Client at the end of
the project. Under Regulation 38 of the Building Regulations the Responsible
Person for the building should be provided with relevant fire safety information.
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7.6.2

7.6.3

Note:

Note:  Where the building remains occupied during replacement works and where there is not a

barrier between the “construction site” and persons in occupation, under the “Fire Safety
Order”, the Responsible Person for the Building is responsible for general fire precautions
for the “construction site” as well as for the rest of the building. This is to ensure that if a
fire on the “construction site” can affect persons within the occupied premises, or vice versa,
then the general fire precautions are co-ordinated. (See HSG168.)

Information which should be passed to the Client/Responsible Person for the
building includes:

brief description of the works
plans and/or line diagrams
location of PIV marker plate

confirmation that the works were designed and constructed in compliance
with Pipeline Safety Regulations and/or the Gas Safety (Installation and Use)
Regulations

confirmation that the materials used within the building to convey the gas to
the consumers are non-combustible and if steel were constructed with either
welded or screwed joints as appropriate

the location, function and the need for permanent access in the event of an
emergency of the PIV

location of supplementary valves and associated access requirements

o of .

ventilation including its purpose, the requirement to maintain the free flow
of air to disperse any credible leak, and the location and size of vents

sealing/Fire stopping of sleeves where pipes breach internal compartment
walls or floors

access arrangements for future inspection to confirm the continued integrity
of the installation as a whole.

A Memorandum of Understanding should be agreed

between the GT and the Building Owner/Responsible Person for the building in
order to facilitate future inspection and maintenance. An example is included as
Appendix 10.

A memorandum of understanding is a non-binding agreement between 2 parties or more. Its

purpose is to help prevent any confusion, misunderstanding and disputes. It is structured to
enable the expectations and responsibilities of the parties involved to be stated clearly.
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SECTION 8 : METER INSTALLATIONS

8.1

8.2

8.2.1

GENERAL

Gas meter installations that supply gas to individual dwellings should be
arranged as follows:

® individual primary meters within, adjacent to or remote from the individual
dwellings they serve (see Figures 1 to 3 and Sub-Section 8.3) or

® multiple primary meter installations (meter banks) situated remote from the
dwellings they serve (see Figure 3 and Sub-Section 8.4) or

® a bulk primary meter situated remote from, or adjacent to, the multiple
individual dwellings it serves (see Figure 4, a secondary meter may not
always be fitted).

Note 1: Whether within an individual dwelling, within the building or in a separate meter housing

outside the building, the accommodation and construction of the meter housing has to be
approved by the GT (Gas Act, Section 5, Schedule 2b).

Note 2: Where gas is supplied to a single primary meter serving communal heating plant or an
energy centre, see Section 11.

Note 3: Information on AECVs is given in Section 10.7.

Note 4: Information on EFVs and TCOs is given in Sections 10.9.1 and 10.9.2 respectively.
Responsibilities are detailed in Section 4.

SITING METHODS
Definitions of means of escape

Building Regulations, GS(I&U)R and Standards adopt terms to describe types of
means of escape. The terms adopted by this Standard may differ from official
descriptions to aid clarity. The following terms are used in IGEM/G/5 and shall
be referenced when designing a meter installation and/or determining the
termination point(s) of the network.

Note: A lift is not considered to be a means of escape, under any circumstances.

(a) Means of escape

A route used for escape by occupants of one or more individual
dwelling(s) from one area of a building to another and to a safe outside
location. Figure 5 provides a simple example.

2 ol

INDIVIDUAL INDIVIDUAL
DWELLING DWELLING

o

Door (all situations) and openable and suitably sized window
(ground and 1+t floor only)

FIGURE 5- EXAMPLE OF A "MEANS OF ESCAPE"”
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(b) Common means of escape
A route used for escape by occupants of more than one individual dwelling
from one area of a building to another and to a safe outside location, and
includes any area adjoining that route other than an individual dwelling.
Figure 6 provides an example.
T
INDIVIDUAL INDIVIDUAL (]
DWELLING DWELLING (]
(]
(]
0 /
coe
INDIVIDUAL INDIVIDUAL STAIRWELL
DWELLING DWELLING
Note:  This depicts a common means of escape (see clause 8.2.1 (b)) that is also a
common sole means of escape (see clause 8.2.1 (d)).
FIGURE 6 - EXAMPLE OF A "COMMON MEANS OF ESCAPE”
(c) Common alternative means of escape
A route used for escape by occupants of more than one individual dwelling
from one area of a building to another and to a safe outside location,
where an alternative escape route exists. Figure 7 provides an example.
‘\ coeoe coeoe coeoe coeoe ‘\
' (]
STAIR\&ELL A INDIVIDUAL INDIVIDUAL INDIVIDUAL INDIVIDUAL STAIRWELL B
' DWELLING DWELLING DWELLING DWELLING :

__%__

=

NN NN

FIGURE 7 - EXAMPLE OF A "COMMON ALTERNATIVE MEANS OF
ESCAPE”
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(d) Common sole means of escape

A route used for escape by occupants of more than one individual dwelling
from one area of a building to another and to a safe outside location,
where no other route exists or where any other route is not a common
alternative means of escape (see (c) above). Figure 8 provides an
example.

—

\ 4
7 3

A 1 NN N

INDIVIDUAL
DWELLING

INDIVIDUAL
DWELLING

INDIVIDUAL
DWELLING

INDIVIDUAL
DWELLING

INDIVIDUAL
DWELLING

INDIVIDUAL
DWELLING

8.2.2

8.2.2.1

8.2.2.2

ceee l,
[) )
§INDIVIDUAL INDIVIDUALg

DWELLING g

9 DWELLING

) )

[) )

§INDIVIDUAL INDIVIDUALg
DWELLING ¢

9 DWELLING
)

PR S

)
.INDI\/IDUAI/‘\INDIVIDUAL.
# DWELLING DWELLING ¢

I |

FIGURE 8 - EXAMPLE OF A "COMMON SOLE MEANS OF ESCAPE"

Siting meters with respect to common escape routes

Due account must be taken of relevant requirements in the Building Regulations.
It may be necessary to install meters in meter rooms or compounds/enclosures.

Paragraph of Approved Document B Volume
prohibits the installation of gas pipes and associated meters within a protected stairway
unless the installation is in accordance with PSR and/or GS(I&U)R.

Note:

New meters shalt must not be sited on or under the stairway, or in any other
part of the premises, where the stairway or that other part of the premises forms
the common sole means of escape in case of fire. Neither shall a new meter
be installed in any room, box, cupboard, or other compartment or
compound/enclosure that opens onto a common sole means of escape or in
a meter room where fire doors are used to create a false or intermediate lobby
between the meter room and the common sole means of escape.
Note 1: New installations with two or more floors above the ground floor have to be installed in
accordance with this clause (see Guidance Note 165 in HSL56 to Regulations 12(1) and
12(2) of GS(I&U)R).

Note 2: In the context of this clause, a room is not intended to mean a room contained in an
individual dwelling.
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8.2.2.3

8.2.2.4

8.2.3

8.2.3.1

A meter shall not be installed in any common alternative means of escape

unless:

® a risk assessment (see Sub-Section 7.2) indicates the risk of an incident

removing all means of escape is as low as reasonably practicable and

® the common alternative means of escape is independent of the other
alternative means of escape such that a fire or explosion in one means of
escape will not affect escape by occupants of the buﬂdlng by the other means

of escape

ef-buHdingsy) or

® the particular means of escape on which a meter is to be installed is largely
exposed to outside air when escaping gas would quickly disperse, in addition,
the meter shall be enclosed in a room, box, cupboard or other compartment
(which may open onto the common alternative means of escape) that is at

least 30 minute fire resistant to BS 476 and have a self-closing door or

® fthe particular means of escape on which a meter is to be installed is within

the building, an EFV is installed. In addition, the meter shall be
enclosed in a room, box, cupboard or other compartment (which may open
onto the common alternative means of escape) that is at least 30 minute
fire resistant to BS 476 and have a self-closing door or the pipe immediately

upstream of the meter installation, shall be provided with a TCO.

Note: Where fitted, the EFV and, TCO need to comply with an appropriate Standard (see
Section 10.9 and Table 11) and consideration needs to be given to the pressure drop

(see clause 7.3.4.2).

If, in the case of a legacy installation and after undertaking a risk assessment,
it is necessary to install a replacement meter on or under a stairway, or in any
other part of premises, where the stairway or that other part of the premises

forms the common sole means of escape in the case of fire:
(a) the meter shall be fire-resistant, and either

(b) the meter shall be housed in a fire-resistant compartment with automatic

self-closing doors, or

(c) the pipe immediately upstream of the meter installation, shall be provided
with a thermal cut-off device which is designed to automatically cut off the
gas supply if the temperature of the device exceeds 95°C. The TCO shall be

partofthe EC\/©

Note: A cupboard door with rising hinges does not qualify as a self-closing door.

Siting meters with respect to sole escape routes within individual

dwellings

If it is proposed to install a meter in a sole means of escape within an individual

dwelling, the meter shall be fire resistant and either:

® the meter shall be enclosed in a box, cupboard or other compartment (which
may open onto the sole means of escape from within the individual dwelling)
which is at least 30 minute fire resistant to BS 476 and which has a self-

closing door, i.e. one to which is fitted a closing device or

® the pipe immediately upstream of the meter installation, shall be provided

with a TCO.

Note 1: For an individual dwelling situated at ground or 1° floor level, having an exit point other
than the normal exit, the normal exit is not considered to be a sole means of escape.
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8.2.4

8.2.5

Note 2: Any meter installed inside the property also needs to be fire-resistant (see BS 6400). Meters
marked with a "T" in accordance with BS EN 1359 or refurbished meters that have no "SJ"
mark conforming to BS 4161-3 or BS 4161-5 can be considered fire resistant.

Note 3: Where fitted, the TCO needs to comply with an appropriate Standard (see Section 10.9 and
Table 11) and consideration needs to be given to the pressure drop (see clause 7.3.4.2).

Note 4: A cupboard or compartment door with rising butt hinges does not qualify as a self-closing
door.

Note 5: In- order not to compromise the fire resistance of any box, cupboard or other compartment
containing a meter, ventilation may be provided by high and low intumescent vents.
Siting meters with respect to building structure and environment

A meter shall not be installed:

® where the consequences of a gas escape, fire or explosion at the meter would
compromise the integrity of the structure of the building

® in any area subject to excesses of moisture, corrosive materials, heat, etc.

If necessary, the advice of a structural engineer shall be sought to determine a
satisfactory location.

Siting individual meters with respect to electrical apparatus

8.3

8.3.1

8.3.1.1

A built in meter box shall not be inset finto a structural timber panel.

Note 1: Where a cladding of thickness less than 100 mm of masonry is used, the use of an inset
meter box is not acceptable.

Note 2: See IGEM/UP/7 and Appendix 6 for further guidance on the supply of gas to and within
timber framed buildings.

INDIVIDUAL METER INSTALLATIONS
Domestic-sized meter installations (maximum capacity < 6 m3 h1)

Any individual meter installation shall be installed in accordance with either BS
6400-1 or BS 6400-2 as appropriate. In particular it shall be installed in an area
with adequate ventilation, such as:

® a purpose-made outside meter box or housing with purpose-provided
ventilation

® for a single low pressure (< 75 mbar) meter installation only, an open area,
or cupboard with adequate ventilation, within an individual dwelling.

Note 1: A normally-occupied individual dwelling is deemed to be adequately ventilated for the
purposes of installing a domestic-sized low pressure meter supplying only that dwelling.
Otherwise, adequate ventilation may be calculated in accordance with clause 8.3.2.1 and
positioned so as not to compromise fire safety if located in a fire resistant hallway.

Note 2: BS 8499 specifies requirements for purpose made outside meter boxes for use with single
meter installations conforming to BS 6400-1 and BS 6400-2.
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8.3.1.2

8.3.2

8.3.2.1

8.3.2.2

8.3.2.3

8.4

8.4.1

8.4.2

8.4.3

Note 3: Meter installations complying with BS 6400-2 cannot be installed inside a building.| [Commented [ro8]: Comment 254 Agreed

Any compound/enclosure/house for a meter installation shall be ventilated (see
clause 58.3.1.1) such that it can be designated hazardous area Zone 2.

Other meter installations (maximum capacity > 6 m3 h!)

The total effective ventilation area (free area) shall be not less than the lower of

2% of the largest internal floor area or its notional equivalent area. (c d [ro9]: Comment 260 Agreed

|Note: The notional equivalent floor area is the floor area of a typical pre-fabricated housing for the
particular size of gas meter installation. [r d [r010]: See Comment 259. Agreed

Where ventilation is provided in one wall only, the minimum total effective
ventilation area shall be increased from 2% to 3%.

Any meter installation shall be installed in accordance with IGEM/GM/6 aador] ( commented [ro11]: Comment 256 Agreed

IGEM/GM/8.

Note:_  Further information can be found in IGEM/GM/6 and IGEM/GM/8 as appropriate.

A hazardous area assessment shall be undertaken (see IGEM/GM/7B or
IGEM/SR/25 as appropriate).

Where electrical equipment and/or other potential sources of ignition is/are to
be installed in the enclosure, reference shall be made to IGEM/GM/7A,
IGEM/GM/8 and BS 7671.

MULTIPLE DOMESTIC METER INSTALLATIONS (METER BANKS) [Commented [ro12]: See Comment 263. Agreed
Meter banks shall be in a dedicated room /enclosure . The Commented [rh13]: The word compound has been
/enclosure shall comprise a room, cupboard or a secure removed from this section as clause 14.9.1 of

area, designed and fit for the purpose. o ST ARV
Note 1: A meter bank has two or more primary meter installations in a single ventilated
compound/enclosure, . The meter installations are supplied from a manifold at
the end of a single network pipeline.

Note 2: Individual meter installations located in outside meter boxes and which are supplied by
individual services do not constitute a meter bank.

IGEM/GM/6 prohibits the fitting of diaphragm meters in

Meter banks Ishall have a low pressure (< 75 mbar) supply. [r d [ro14]: Comment 269 Agreed
Meter bank /enclosures shall
have adequate natural ventilation direct to Commented [rh15]: Given this requirement has been
the outside . made here there is no need for repetition in clause
8.4.5.

The total effective ventilation area (free area) shall be not less than 2% of the
surface area of the enclosure having the largest dimensions [(e.q. the

rear wall of room),l or, if greater, 2% of the notional equivalent floor area [Commented [ro16]: Comment 273 Agreed

taken from Table 3. (i.e. 0.5 m? per meter installation.)

Where ventilation is provided in one wall only, the minimum total effective
ventilation area shall be increased from 2% to 3%.
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The level of ventilation specified in the Approved Documents B and F of the Building
Regulations for car parks will exceed the ventilation requirements in clause 8.4.4.
NUMBER OF NOTIONAL FLOOR TOTAL TOTAL
DOMESTIC AREA, AT 0.5 m? VENTILATION VENTILATION
METERS PER METER AREA AT 2% OF AREA AT 3%
NOTIONAL OF NOTIONAL
FLOOR AREA FLOOR AREA
2 1 m? 0.02 m? 0.03 m?
(10,000 cm? or (200 cm? or (300 cm? or
1,000,000 mm?) 20,000 mm?) 30,000 mm?)
10 5 m? 0.1 m? 0.15 m?
(50,000 cm? or (1,000 cm? or (1,500 cm? or
5,000,000 mm?) 100,000 mm?) 150,000 mm?)

Note:  Actual ventilator dimensions will be larger than the calculated free area dimensions, as
ventilators are partially restricted by the grille structure.

TABLE 3 - EXAMPLE NOTIONAL FLOOR AREAS AND VENTILATION AREAS
8.4.5

entilation should be equally at high and low level on
all feurexternal walls and/or doors. Low level ventilators should be positioned

Commented [rh17]: This and subsequent clauses have
been re-worded as a result of the requirements stated
in the 2 previous clauses.

Formatted: Bulleted + Level: 1 + Aligned at: 2.54 cm +
Indent at: 3.17 cm

150mm above the floor. The high level openings should be situated as close

as possible below. But not more than 10% of the total height below, the roof

Ci ted [ro18]: See comment 274 Agreed.
Cognizance taken of IGEM/GM/6 & IGEM/GM/8

|

or ceiling level.
Note:_

| l

If ventilation is provided via one or more ducts, the duct(s) shall be
fire resistant unless this is not required for fire protection purposes.

Where electrical equipment and/or other potential sources of
ignition is/are to be installed in the compound/enclosure , it shall
be suitable for a Zone 2 hazardous area.

The meter bank room /enclosure shal}lmust be
designed so that any escaping gas will not pass into any habitable part of the
building and it shall be compliant with Sub-Section 8.2 above.

MNote: See- Regulation 13(1) of GS(I&U)R.

The meter bank room /enclosure door should be
self-closing and self-latching and should be locked.

Note-1:_ A cupboard or compartment door with rising hinges does not qualify as a self-closing

door.

For a meter bank room /enclosure large enough
for persons to enter, it shall be possible to exit the
/enclosure without the use of keys, etc.
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8.4.

8.4.

8.4.

8.4.

The consumer and authorised persons shall have unrestricted access (for
example, keys being readily available) to the meter bank
room /enclosure |to gain access to read the meter and to enable them

to operate their ECV in an emergency |

Smoking and the use of naked flames shall be prohibited in the immediate
vicinity of the /enclosure

Each meter and its associated installation pipework shall be clearly and
permanently identified to indicate which particular dwelling it serves.

Note:_ This may be best achieved during construction.

A sign shall be placed in a prominent position outside the

/enclosure/house to advise the GT/ESP/Gas
Conveyor/MAM/consumer/meter reader where the keys to the
/enclosure may be found.

A label for the meter bank shall be placed in a prominent position, and should
be within sight of the meters and ECVs. The label must provide the following
information:

® actions to take in the event of a suspected gas escape
® [ine diagram.

® an EX label (indicates the presence of a hazardous area as defined in
IGEM/G/4)

® “no smoking’| ard-"gas-eseapes” labels.|
The label should also provide the following information:
® gas pressures

® equipotential bonding
® security seals

Figure 9 provides a typical example of this comprehensive composite notice.

28
©IGEM, IGEM House, High Street, Kegworth, Derbyshire, DE74 2DA. Website: www.igem.org.uk

[Commented [ro21]: See comment 284. Agreed.

( commented [ro22]: Comment 267 Agreed




IGEM/G/5 Edition 3 6™ Working Draft after Comment

IF YOU THINK YOU CAN SMELL GAS
Turn off the gas supply at the emergency control valve. p
Open the doors and windows. Do NOT use naked flames.
Do NOT turn electrical switches on or off or use mobile phone. Do NOT smoke.
IMMEDIATELY CONTACT THE GAS EMERGENCY SERVICE. THE TELEPHONE NUMBER IS
0800 111 999

NOTE - Do NOT re-open the supply until remedial action has been taken by a competent person to prevent gas escaping again.

WARNING NOTICE - NO SMOKING AREA DO NOT BREAK ANY SEAL
DO NOT INTERFERE WITH ANY PART OF THIS THIS INSTALLATION IS SEALED AGAINST UNAUTHORISED

ADJUSTMENT AND TAMPERING. REPORT IMMEDIATELY TO THE
INSTALLATION

MAM IF THIS SEAL IS NOT INTACT
COMPLETE APPROPRIATE BLANK SECTIONS IN PERMANENT FORM

SEAL NUMBER:

GUIDANCE
MP/IP/HP Systems will have additional controls such as monitor regulator, slam shut and relief valves.
MI ) The pressure the identified part of the installation will see under fault conditions.
MOP (Maximum Operating Pressure) The Maximum pressure the identified part of the installation can operate at continuously.
LOP (Lowest Operating Pressure) The Lowest pressure that the identified part of the installation will normally experience.

GAS TRANSPORTER METER ASSET MANAGER (MAM) CONSUMER

NAME NAME

MPRN:

Service Pipe Primary Meter Installations

) (Consumer subscript - c)

§
/

<] (m=—— 1
= T ®

AN
(®)
:

EQUIPOTENTIAL BONDING

_
4 ELECTRICAL INSTALLATIONS ARE FITTED WITH
METERS INSTALLED FED BY A SINGLE GAS SERVICE
IAIN SUPPLY WITHOUT AUTHORISATION OF THE GT

SOME

- Seiinanan BONDING WHICH IS THE CONNECTION OF INTERNAL GAS
AND WATER PIPES TO THE INSTALLATION'S EARTH

Seves DO NOT ISOLATE M. [ ZONE 2 Hazardous Area ] TERMINALS. IN PARTICULAR, INSTALLATIONS WITH

ot 19y VaLve T i e e it Wyt oS [— PROTECTIVE MULTIPLE EARTHS MUST BE FITTED WITH
CROSS BONDING. YOU ARE ADVISED TO HAVE THIS
7 = CHECKED BY A SUITABLE ELECTRICAL
| Meter Installation Capacity (Qimax) | | CONTRACTOR/ELECTRICITY SUPPLIERS OR BRING THIS TO
THE ATTENTION OF THE PROPERTY OWNER OR THEIR AGENT
ECV LOCATED v | Description of Pressure SET POINT
tem | Control and Safety Sheam Stream 2 NON RETURN VALVES
Devices Enter Datails or /A Enter Details or /A BEFORE GAS OR AIR AT ELEVATED PRESSURE OR ANY
EXTRANEOUS GAS IS USED IN CONJUNCTION WITH THE GAS
v | Authorised Metering Pressure 21 mbar SUPPLY, THE GAS TRANSPORTER MUST BE CONTACTED AS
ADDITIONAL SAFETY EQUIPMENT WILL PROBABLY BE
GAS COMPRESSORS & ENGINES v | Regulator Lockup 28 mbar REQUIRED.
THE VALVES ON THE INLET TO THIS METER INSTALLATION MUST - ATED O ba
BE FULLY OPEN BEFORE STARTING ANY GAS COMPRESSOR OR Monitor Regulator Set
GAS ENGINE AND MUST NOT BE SHUT OR PARTLY CLOSED Yes No
WHILE ANY SUCH PLANT IS IN OPERATION Relief Valve Set
NETWORK PRESSURES Slam Shut Set
DMIP P — Old Meter New Meter
u Outlet Maximum Incidental Pressure (MIP,;) 75 mbar Close Opening
75 mbar N ) Read Read
MOPu Outlet Maximum Operating Pressure (PLOP,,) 25 mbar
= Serial Serial No
LOP, 25 mbar Outlet Lowest Operating Pressure (LOP,,) 18 mbar No.
DmPu 19 mbar Outlet Design Minimum Pressure (DmP,,) 15 mbar Date Date

FIGURE 9 - COMPOSITE LABEL
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SECTION 9 : NETWORK PIPELINES

This Section applies when considering entry and routing of Qa new or replacement] network
pipeline into a multi-occupancy building up to the ECV. It equally applies, where relevant, when
considering entry into a meter bank compound/enclosure attached to, or remote from, a multi-
occupancy building.

9.1

9.1.1

9.1.23

9.1.34

9.1.45

GENERAL

lUnless indicated to the contrary, references to steel pipe shall mean carbon steel

[l‘ ted [ro23]: See comment 298 and 336 Agreed ]

[l‘ ted [ro24]: Comment 290 Agreed ]

pipe to GIS/L2 or similar and references to steel fittings shall mean fittings to BS
3799 or similar.

JNote: See Table 11 also. «

References to press-fit stainless steel shall mean pipe and fittings manufactured+
with CrNiMo steel type 1.4401 (grade 316) to BS EN 10088-2 and tested and
approved to the draft EN standard prEN 10352.

Note: prEN10352 includes a 30 minute high temperature (650°C) test at a specified pressure e.g. +

Any network pipeline shall be installed only in a position in which it can be
usedoperated and maintained with safety, having regard to the position of other

nearby services, for example electricity, water, etc. and to such parts of the
structure of the building through which it is laid.

The preferred hierarchy for the-{aapr—eaeﬁ e\ntry (if chosen) and termination of a
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pipeline should be as given in Section 7.

Note:_ The Gas Act, PSR and UGEMTDM] require the line of the service, from the distribution main,

to take the shortest practicable route, notwithstanding diversion for obstructions such as
manholes. This principle equally applies for a main that enters a building.

Any network pipeline shall be installed so as not to impair the structure, fire
resistance, thermal and sound insulation of the building. The annular space
between the pipework and Ehela_md sleeve shall be sealed at each end of the sleeve

with a flexible fire-resistant compound. Similarly, the integrity of compartment
walls, ground gas barriers or the damp proof course (DPC) shall not be
compromised.

Where a network pipeline passes through a fire resistant compartment wall/floor,
the fire resistance classification of the wall shall be reinstated. This may require
the installation of a suitable fire stopping solution. The chosen fire stopping
solution should be third party certified, with a scope that covers the appropriate
application. It should be installed by a contractor who has relevant third party
certification for fire stopping installation and with the agreement of the
Responsible Person for the Building. Where required to be fire resistant, materials
and/or protection shall be in accordance with BS 476-20, 22 and 23 or BS EN
1366-3, and 4, as appropriate.

Note:  Before using any product certified against any of the above standards the user is advised to
seek confirmation that the tests used in the certification were representative of the proposed
application. The dialogue with the product supplier will involve consideration of
a) Pipe material, outside diameter and wall thickness
b) Whether the pipe is insulated or not
c) Whether the penetrations are to be in walls or floors or both
d) Compartment wall/floor material and thickness
e) Size and shape of hole in the compartment wall/floor which is to be fire stopped
f)  Provision of a sleeve including its material, outside diameter and wall thickness
g) Whether the sleeve will be flush with the two faces of the compartment wall/floor
h) Requirement for “baekfitlreinforcement material” between the ends of the sleeve.

}9.1.5§Nny network pipeline installed above ground level shall be so placed or protected as to-<
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9.1.67

9.1.78

9.1.89_

9.1.910

9.1.161

9.1.112

9.1.123_

ensure that accidental damage to the pipeline is urlikely_reduced so far as is

reasonably practicablel|

d [ro30]: 317-318 Agreed

Any network pipeline installed above ground level shall be properly supported as
specified in the design.

Note 1: Support may be provided by one or a combination of the following methods, as appropriate:
e for a vertical pipeline, at its base or from its top
e  at various points along the pipeline (see Table 4).

Note 2: The following criteria need to be met:

e where the pipeline is attached to the building, the building structure needs to be
capable of supporting the weight of the pipeline and building surfaces need to be
suitable for attaching pipe supports

e the pipeline and its supports, joints and other components, such as valves, need to be
strong enough to support the weight of the pipework and other stresses, such as those
cause by unrestrained laterals

e pipeline supports need to permit pipeline expansion and building movement while
limiting lateral movement of the pipeline.

Note 3: Notwithstanding its withdrawal by BSI and it not being replaced, BS (394774 provides

(c

d [ro31]: comments 320 - 321. agreed

relevant guidance.

Note 4: See also Sub-Section 9.4.

Polyethylene (PE) pipe shall not be used within a building except when installed in
a fire and corrosion-resistant gas-tight steel system approved by the GT and for
the purposes of a pipeline entry only.

Any PE pipe/fittings shall be shrouded or otherwise protected from sunlight.

Any underground steel section, including steel sleeves containing PE pipe, shall
be constructed in accordance with IGEM/TD/3 or IGEM/TD/4, as appropriate,
with particular respect to grade of pipe, wrapping or coating, cathodic protection
(CP) and electrical insulation joints.

Network pipelines shall not be installed in the cavity of a cavity wall unless it is
to pass through the wall or floor from one side to the other.

A network pipeline passing through a cavity wall shall be sleeved in accordance
with IGEM/TD/4.

Where a network pipeline is installed such that it passes through a solid
compartment wall or floor:

® it shall be by the shortest practicable route
® it shall be enclosed in a sleeve and not contain mechanical joints

® the annulus between pipe and sleeve shall be sealed with a fire resistant,
flexible material to BS EN 1366-3 and in accordance with manufacturer’s
instructions. Sealing shall be at both ends and “backfill materials” shall be
installed between the seals as required

® the annulus between the sleeve and wall, and/or sleeve and floor, shall be
sealed so as to prevent the passage of gas, with a fire resistant material to
BS EN 1366-3. Sealing shall be at both ends and “baekfilreinforcement
materials” shall be installed between the seals as required

® allowance shall be made for normal movement of the pipe and the building.

Note:  Before using any product certified against BS EN 1366-3 the user is advised to seek
confirmation that the tests used in the certification were representative of the proposed
application. The dialogue with the product supplier will involve consideration of:

a) Pipe material, outside diameter and wall thickness

b) Whether the pipe is insulated or not

c) Whether the penetrations are to be in walls or floors or both

d) Compartment wall/floor material and thickness

e) Size and shape of hole in the compartment wall/floor which is to be fire stopped
f)  Provision of a sleeve including its material, outside diameter and wall thickness
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9.1.134

9.1.145

9.1.156

9.1.167

9.1.178

9.1.189

9.1.1920

9.2

g) Whether the sleeve will be flush with the two faces of the compartment wall/floor
h) Requirement for “baekfillreinforcement material” between the ends of the sleeve.

Network pipelines shall not be installed in an unventilated void space, unless
continuously contained in a gas-tight metallic duct through the void.

Pipe shall not be installed in or under the foundations of a building, nor under the
base of a load bearing wall, nor under a raft foundation.

For a timber-framed building, particular attention should be given in the design
and installation to accommodate differential movement between the timber
frame and any masonry or other structure, for example an external leaf or a
stairwell, and the pipeline.

Any network pipeline shall be installed in a position so as to allow adequate access
for installation, inspection, maintenance and repair. Wherever possible, working
in a confined space shall be avoided.

Where there is more than one network pipeline entering a common area of a
building a warning notice shall be placed at each entry stating that further network
pipelines into the building exist. A warning notice and a line diagram shall be
provided at each building entry/IIV, depicting the dwellings served by that
particular network pipeline.

Where a line diagram is provided, it shall be updated to reflect any alterations
carried out to the network pipeline as part of a regular maintenance regime.
Inspections shall be carried out to ensure that any line diagrams remain in place.

ground network pipelines should either be labelled or painted in yellow ochre
to BS 4800 08 C35 to enable- them to be identified as pipes containing gas.|

Ci d [ro32]: See comments 300 - 303. Partially
agreed.

Note 1: See Regulation 10 and Schedule 5 of DSEAR.

Commented [IJM33]: Karl to send info on press fit joint
painting not recommended to Rod for consideration

ABOVE-GROUND ENTRY

An above-ground entry provides easy access for maintenance and visuall checks.« [r ted [ro34]: See comment 328 Not Agreed. ]
[Formatted: Justified, Indent: Left: 2.54 cm ]

Note:_  Eliminating steel pipes below ground minimises the consequent risk of corrosion.

Principles of entry shall be as shown in Figures 10 and 11.
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ECV
»
|
<«+— STEEL
<———— ACCESS PANEL
v
<« ACCESSIBLE FOR FUTURE
INSPECTION AND MAINTENANCE
BUILDING ENTRY NOT REQUIRED IF BUILDING
ENTRY USED AS IIV
STEEL
INSULATION JOINT

<« SUPPORT

(SEE SECTION 14.2) IF NECESSARY

ACCESS CHAMBER

\fkounn LEVEL

FIGURE 10: TYPICAL ABOVE-GROUND PIPELINE BUILDING ENTRY (STEEL
PIPE)

ECV

<+——STEEL

<— ACCESS PANEL
v
ACCESSIBLE FOR FUTURE
INSPECTION AND MAINTENANCE
NOT REQUIRED IF BUILDING
ENTRY USED AS IV

BUILDING ENTRY\

PE
PROTECTIVE SHROUD

ACCESS CHAMBER:
\ GROUND LEVEL

N  SUPPORT
IF NECESSARY

[l ,
[Tl I::

FIGURE 11 TYPICAL ABOVE-GROUND PIPELINE BUILDING ENTRY
(PE PIPE UP TO BUILDING ENTRY)
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9.3 BELOW-GROUND ENTRY
9.3.1 General

lrany below-ground entry

shall give consideration to: [ Commented [IM35]: To be reworded to state

consideration shall be given to.......

® access to enable the installer to make proper joints both inside and outside .

of the building, and for the GT to undertake finspection and maintenance [Commented [ro36]: comment 329 agreed

activities once the pipeline hasbeenis in use
® minimising the length of pipe under a building (see clause 7.2.1.4 (f))

Note:  For network pipes, the GT may stipulate an allowable maximum length.

risk of third party damage

support for any riser

ventilation of any duct or enclosed pipe

corrosion, including wrapping and CP

insulation joint to prevent stray current flow along metallic pipe or sleeve

fire resistance_of pipeline once inside of the building|  Commented [ro37]: See comment 327 Agreed

. forf . . .
® depth of pipe at the entry point
any proposed future land and building use
ensuring that, in the event of fire, safe egress from the building to a safe
location is not compromised.
9.3.2 PE
9.3.2.1 he pPi[pe beneath any building shall be within a corrosion-protected steel carrier [Commented [ro38]: Comment 332 agreed
pipe which extends to the outside of the building_and Wwhich| shall have been [,- d [r039]: Comment 330 Agreed

approved by the GT. The annular space between the PE and the sleeve should
be filled with an inert material.

PThe pipe should have a radius of curvature no tighter than 15 times its outside
diameter. For ease of installation, consideration shall be given to the
pre-fabrication and in-situ placement of larger-size entry fittings.

9.3.2.2 P-The pipe shall terminate with an appropriate fitting, for example a service head
adaptor (see GIS/PL-3), which will not allow gas to escape to inside the building
in the event of fire.

9.3.2.3 lAny building entry] Entry should be in accordance with the principles shown in [Commented [ro40]: Comment 333 Agreed

Figure 12.
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v
ACCESSIBLE FOR FUTURE
INSPECTION AND MAINTENANCE

INSULATION JOINT

v
VENT 4 (SEE SECTION 14.2)
SERVICE HEAD ADAPTOR \

ACCESS CHAMBER HEIGHT OF SERVICE HEAD ADAPTOR. NOT
TO EXCEED 0.5m.
TO BE SUPPORTED AT BASE OF RISER

GROUND LEVEL

‘A A A

/
PIV
CATHODIC PROTECTION PREFABRICATED STEEL SLEEVE WITH PE PIPE

SACRIFICIAL ANODE INSERTED
CONSTRUCTED AND INSTALLED TO
GAS TRANSPORTER'S SPECFICIATION.
SEE CLAUSE 9.3.1 Re: LENGTH OF BURIED PIPE

FIGURE 12 TYPICAL PRE-FABRICATED BELOW-GROUND ENTRY. PE
PIPE IN A STEEL SLEEVE

9.3.3 Steel

9.3.3.1 Normally, ertry—shal_the building entry 'should be in accordance with the C d [ro41]: Comments 335 & 336 partially

principles of Figure 13, in which a welded steel pipe is laid within an agreed
impermeable/non-perforated sleeve terminating in a pit (typically 1 m by 1 m)

which is large enough for the installer to work in safely and which allows

adequate space for jointing and access for future inspection and maintenance.
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nv
ACCESSIBLE FOR FUTURE
INSPECTION AND MAINTENANCE

TO BE SUPPORTED AT BASE OF

OPEN REMOVEABLE GRILL

WRAPPED STEEL PIPE

ACCESS CHAMBER
GROUND LEVEL

TN

PE/STEEL CELLAR ENTRY
FITTING

ACCESS PIT

BACKFILLED
INSULATION JOINT
SESSEE (SEE SECTION 14.2)

FIGURE 13 - TYPICAL BELOW-GROUND ENTRY. STEEL PIPEIN A

IMPERMEABLE SIDES AND FLOOR,
TO BE LEFT OPEN AND NOT

(Commented [IM42]:

Press-fit stainless steel pipe and fittings shall not be buried below-ground.|

[l‘ ted [ro43]: Comment 338 partially agreed

[Formatted: Indent: First line: 0 cm

Commented [ro44]: comment 326 Agreed.
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SLEEVE
9.3.3.2 Alternative permitted below-ground entry methods include cellar (basement)
entry fittings (see Figure 14). Such fittings shall be used only where the cellar
or basement is adequately ventilated directly to outside air_and no viable
alternative exists.
Note: See section 7.2.1 for guidance on risk minimisation.
\
ACCESS CHAMBER
GROUND LEVEL
INSULATION JOINT
(SEE SECTION 14.2)
\ PIV ACCESSIBLE FOR FUTURE
PE STEEL PIPE OR INSPECTION AND MAINTENANCE
PROPRIETARY
CELLAR ENTRY
FITTING 1 VENTILATED BASEMENT
FOR EXAMPLE, UNDERGROUND CAR PARK.
REFER TO APPENDIX 3 BEFORE USING THIS
DESIG.N OPT.ION .
FIGURE 14 - TYPICAL ALTERNATIVE BELOW-GROUND ENTRY. STEEL [
PIPE. CELLAR/BASEMENT g [
[0.3.3.3 E
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9.4

9.4.1
9.4.1.1

9.4.1.2

9.4.1.3

RISERS AND LATERALS

General

The following shall be taken into account when planning network pipeline risers
and laterals:

the ability of the building structure to accept the installation of pipe supports
without imposing unacceptable stresses

the proposed location of gas meters

the proposed location and specification of ventilation ducts for pipeline risers
and laterals

the proposed location of all services, for example installation pipework,
electricity, water, telecom, fire, soil and vent pipes, when reference should
be made to IGEM/UP/2 and BS 8313

ventilation requirements

the provision for relative movement between pipes and building, for example
thermal expansion and contraction, shrinkage in timber frame constructions
(see Appendix 6) etc.

Note:  An allowance needs to be made for shrinkage of timber framing around lateral pipes
and thermal movement..

Building Regulations and standards for the appropriate area e.g. fire
compartmentation or protected shaft

PSR Regulation 5 (Design of pipeline), Regulation 7 (Access for examination
and maintenance), Requlation 8 (Materials), Reqgulation 9 (Construction and

Installation) and Regulation 13 (Maintenance)
suitable and sufficient access to enable the installer to make joints safely

space requirements for expansion joints, flexible metallic hoses and
unrestrained laterals.

Network pipelines shall be suitably located, supported and protected against
undue risk from accidental damage, tampering and vandalism.

NOMINAL BORE MAXIMUM UNSUPPORTED LENGTH (m)
(mm) -
Screwed | Screwed Welded Welded | Proprietary
steel steel steel steel systems
horizontal vertical horizontal | vertical
15 2.0 2.5 2.5 3.1
20 2.5 3.1 2.5 3.1
25 2.5 3.1 3.0 3.7
32 2.7 3.3 3.0 3.7
40 3.0 3.7 3.5 4.3
50 3.0 3.7 4.0 5.0 See
65 4.5 5.6 Note
80 5.5 6.8
100 6.0 7.5
150 7.0 8.7
200 8.5 10.6
250 9.0 11.2

Note 1: For proprietary systems (e.g. external PE riser and press fit lsteel/stainless steel pipe), see

the manufacturer’s instructions

Note 2: Support spacing may need to be reduced in order to spread the load on structures which are

relatively weak.

TABLE 4 - SUPPORTING ABOVE-GROUND NETWORK PIPELINES

Consideration shall be taken of:

the safe working load of the support
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9.4.1.4

9.4.1.5

9.4.1.6

9.4.1.7

9.4.1.8

9.4.1.9

9.4.1.10
9.4.1.11

9.4.2

9.4.2.1

® the safe working load of the bolts used to fix the support to the building.

Note:_  Notwithstanding its withdrawal by BSI and it not being replaced, |BS 394774, provides

C

d [ro47]: See comments 348 - 350. Typo

relevant guidance.

Pipework support shall not be such as to prevent thermal movement. The
method of restraining pipes within their supports shall not encourage corrosion
or lead to failure of any pipework corrosion protection, pipes or supports.

Note:  This can require the addition of a flexible layer of non-absorbent material e.g. PTFE between
the support and the surface of the pipe or of its corrosion protection.

Anchor points and expansion devices shall be considered where expansion is
likely to be excessive.

I\nternal network pipeline risers and laterals shall be constructed either in steel

corrected.

d [ro48]: See comments 352 - 354. Agreed ]

or stainless steel.

Note:  NeitherPliable Corrugated Stainless Steel Tube rorpi fit-—stairh teel-pipe—s_is_not
permitted for network pipelines within buildings.

The materials of construction shall be chosen to take account of the
environment and any potential hazard in the particular location.

Materials shall be inherently resistant to corrosion or be suitably protected
against corrosion.

Above ground steel pipelines shall be protected against corrosion. Protection of
steel pipe should be achieved either by the use of a paint system which
complies with BS EN ISO 12944 or by a protective wrapping system which
complies with BS EN 12068.

Note:  BS EN ISO 12944 gives environmental categories C1 -C5 dependent upon the location of
the pipework, for example:

. pipes within habitable buildings, Category C2
. pipes within unheated external housings, Category C3
. external pipes, Category C5.

Screw jointed galvanised steel pipe with a zinc rich cold galvanising coating to
BS EN 1504-7 having been applied over any exposed threads may be used for
pipe of 50mm diameter or less.

Note 1: Welding galvanised pipe generates a significant dangerous level of highly toxic fumes.

Note 2: The party responsible for protecting the network pipeline against corrosion is expected to
obtain painting specifications from the manufacturer of the proposed paint system to suit
the category.

Note 3: Painting specifications vary from product to product.
Any lateral should be as short as practicable.

Any lateral serving an individual dwelling and exceeding 2 m in length within the
dwelling should:
® not contain any joints, or

® be all welded

until connection to an ECV (or maintenance valve and TCO if fitted immediately
prior to the ECV).

Design - external network pipelines (see Figure 15)

Any external network pipeline must be compliant with The Building (Amendment)

Regulations 2018. The regulations apply to attachments to external walls of
buildings over 18m high. The regulations prohibit the use of materials which are
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not non-combustible as defined under the European Classification System as set
out in BS EN 1350-1.

PE Network Pipelines

9.4.2.2 PE pipe may be used on buildings less than 18m high. It should not be routed
so as to traverse between any building openings, such as windows and balconies,
due to the risk of a “coanda effect” fire emanating from the opening.

Note:_ The Building Research Establishment (BRE) has undertaken research into external fire
spread from a fire escaping from a room through a window. BRE is on record as stating that
“"Flames can extend over 2m above [the] window opening. Regardless of [the presence of]
cladding materials”.

9.4.2.3 Any PE pipe shall be completely sleeved with fire retardant glass reinforced
plastic and secured with wall-mounted retaining clips or as instructed by the
manufacturer of the proprietary system.

Note:_ Special support may be required to resist the natural curvature of coiled pipe if straight
lengths of pipe are not used.

All Network Pipelines

9.4.2.4 Corrosion-resistant fasteners, appropriate to the external surface of the building,
shall be selected to suit the design life of the installation.

9.4.2.5 The design shall tolerate a range of temperatures that will depend on the location
and orientation of the building.

Note:  In the United Kingdom (UK), allowance for a maximum annual surface temperature
variation of 80°C is recommended.

9.4.2.6 Entry of a lateral through an external wall shall be by means of an appropriate
method, incorporating a properly supported sleeve with the hole appropriately
sealed.

9.4.2.7 Where there is a risk of mechanical damage or vandalism, pipework at less than

3 m from the ground shall be constructed of steel unless a separate means of
preventing mechanical damage is provided.

Note: Such means may include providing a rebate in brickwork, additional metal sleeving or
guarding.
9.4.2.8 Any additional sleeving or other protection, as required under clause 9.4.2.7,

shall be designed to permit the resultant enclosed space to be adequately
ventilated, drained and maintained.

The enclosed space shall not contain any other service or cables unless adequate
spacing is provided.

9.4.2.9 For an enclosed external riser, ventilation shall be in accordance with the
procedures for enclosed internal risers (see clause 9.4.3).
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/ \
o \ LATERAL ISOLATION VALVE
/ ¥ OPTIONAL ISOLATION VALVE FLAT
/ \ OR BUILDING ENTRY TEE WITH
C INTEGRAL VALVE
\
\

e VIOWA
FOR MINIMUM UNRESTRAINED

LATERAL LENGTH SEE FIGURE 25

INSULATION JOINT.
(SEE SECTION 14.2) \,\

GROUND LEVELy _

¥ LA

ACCESS CHAMBER  pry L ,V\

Note 1: A PE riser would have to be enclosed and would not require an insulation joint (see
Figure 11).

Note 2: PE riser/lateral system

Note 3: See 9.4.4.15-9.4.4.18 for more details.

FIGURE 15 - EXTERNAL STEEL OR PE NETWORK  PIPELINE.
CONVENTIONAL BUILDING CONSTRUCTION
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9.4.3

9.4.3.1

9.4.3.2

9.4.3.3

9.4.3.4

9.4.3.5

9.4.3.6

Design - internal network pipelines

Ventilation shall be provided to prevent gas leaks causing the atmosphere to
become unsafe.

Note:  The levels of ventilation given are not intended to clear any major gas escape arising from
catastrophic damage or failure of a gas pipe.

Ventilation shall be natural.

Note:  Where appropriate, ventilation requirements may be determined from first principles in
accordance with BS 5925 and IGEM/SR/25.

Any common stairwell, or other protected area/shaft, containing a network
pipeline that is itself not contained in a sealed duct ventilated directly to outside,
shall be ventilated directly to outside air (see Figures 18 and 19).

Note:  Pipework is not considered to be contained within a protected area/shaft if the pipework is
completely separated from that protected area/shaft by a fire resistant duct, which itself is
adequately ventilated to outside air.

Any network pipeline incorporating a screwed, flanged or other joint capable of
developing a leak (excluding screwed joints usually on the inlet of an ECV or
associated with a TCO that are located within an individual dwelling) shall be
ventilated directly to outside air (see Figure 17).

Note 1: For the replacement of existing installations see clause 2.2 and Sub-Section 7.2.

Note 2: A risk assessment will include consideration of issues such as accessibility for inspection
and maintenance, build up/dispersion of gas from joint leakage, detection of that leakage
and in the case of replacement activity welding within occupied dwellings.

Any network pipeline of all-welded construction or any continuous steel pipe
without joints shall be ventilated either directly to outside air, or indirectly to
outside air via an area that is normally-occupied (see Figures 18 and 19).

Note 1: For the purposes of this clause the term normally-occupied means an individual dwelling or
an adequately ventilated area in which it is reasonably expected that passers-by will be in
the vicinity e.g. regularly used common corridors or common lobbies. ‘Normally-occupied
spaces’ does not include common/protected stairways which, when containing gas pipes,
require ventilation in accordance with clause 9.4.3.3.

Note 2: All welded pipelines, are ones not containing screwed or flanged or press-fitted joints.

Irrespective of whether ventilation is directly or indirectly to outside air, adequate
ventilation shall be provided within each area, duct, fire compartment or other
area.

Note: It is preferred, where practicable, for ventilation to be distributed at high and low level. For
the size of service duct vents see Table 5.
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9.4.3.7

9.4.3.8

9.4.3.9

Any vertical duct containing a pipeline shall be ventilated in accordance with BS
8313. High and low ventilation levels are given in Table 5.

CROSS SECTIONAL | MINIMUM FREE AREA OF
AREA OF DUCT (m2) | EACH OPENING (m?2)

not exceeding 0.05 Cross sectional area of duct
(500cm?)
0.05 and not 0.05 (500cm?)

exceeding 7.5
(500cm? - 75,000cm?)
exceeding 7.5 1/150% of the cross
(75,000cm?) sectional area of duct

Note 1: Where the CSA of the duct varies along its length, the largest CSA will need to be used to
calculate the required ventilation.

Note 2: CSA is measured perpendicular to the length.

Note 3: Calculations in accordance with A7.2.3 of IGEM/SR/25 may be used to confirm the adequacy
of buoyancy driven ventilation of the duct provided by different sized openings.

Note 4: Clause 8.6.1 and Table 6 of BS 6891 allows ducts having a small CSA and volume (i.e a
CSA of 0.01m? (100cm?) or less and a total volume less than 0.1m?> (100,000cm?) to be
ventilated by adventitious means and hence no additional openings are deemed to be
required.

TABLE 5 - VENTILATION FOR VERTICAL DUCTS CONTAINING A
NETWORK PIPELINE

“E { Formatted: Normal, Left, Indent: Left: 2.5 cm, First line: 0
For horizontal ducts, vents should be sized in accordance with Table 5, and cm

|

installed at each end of the duct. In addition, openings shatshould lbe provided [r d [ro49]: See comments 388

)

at intervals along the length of long horizontal ducts

. High ceiling voids shalishould be ventilated
at high points to prevent the collection of flammable gases unless the pipe is all-
welded.

Note 1: In general, the larger the interval between openings in horizontal ducts, the greater is the
need for a vertical component to the duct to generate air movement.

Note 2:  Welded pipework installed above a suspended ceiling which does not form part of the
required fire/acoustic performance of the compartment floor can be vented into the
corridor via vents inserted through the ceiling, provided the corridor is ventilated to outside
air. Normally-occupied spaces’ does not include common/protected stairways which, when
containing gas pipes, require ventilation in accordance with clause 9.4.3.3.

Note 3:

Any extension of intermediate storey floors pr walls into a protected shaft shall [r d [ro50]: See comment 391 Not Agreed

not compromise the free movement of air over the entire length of the shaft.

Note: suitably designed grating or steel decking intermediate storey floor would
enable people to enter the shaft without falling

whilst not creating a confined leak location as per IGEM/SR/25. | | Commented [IM51]: To be reworded
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HIGH LEVEL VENT

(ALTERNATIVE)
VENT ==
PROTECTED
SHAFT
SLEEVE TO BE FIRE
IN COMMON AREA ToBrE N
ACCORDANCE WITH

CLAUSE 9.4.3

e
\ECV

FOR MINIMUM UNRES TRAINED
LATERAL LENGTH SEE FIGURE 24

A1 IF REXIBLE A2 IF FUEXIBLE
FITTING IS FITTING IS NOT
REQUIRED

VIEW A

SLEEVE TO BE FIRE
STOPPED IN
ACCORDANCE WITH
CLAUSE 9.4.3

VIEW A9 |

SLEEVE TO BE FIRE
STOPPED IN
ACCORDANCE WITH
CLAUSE 9.4.3

nv
ACCESSIBLE FOR FUTURE VIEW A—-|
INSPECTION AND MAINTENANCE ——TT————————®

e ]

N

ACCESS CHAMBER GROUND |
\ LEVEL =%~ - VENT ECY
INSULATION JOINT
- (SEE SECTION 14.2)
PIV
SERVICE HEAD ADAPTOR
PREFABRICATED STEEL HEIGHT OF SERVICE HEAD ADAPTOR NOT TO
DUCT WITH PE PIPE EXCEED 0.5m. TO BE SUPPORTED AT BASE
INSERTED OF RISER

Note 1: Reference needs to be made to Clause 7.2.1.4

Note 2: See Clauses of volume 21 of Approved Document B

FIGURE 16 -INTERNAL SCREWED OR WELDED NETWORK PIPELINE.
PASSING THROUGH A PROTECTED SHAFT (ON AN OUTSIDE

WALL). VENTILATED DIRECTLY TO OUTSIDE AIR
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HIGH LEVEL VENT

(ALTERNATIVE)
VENT =3
PROTECTED SLEEVE TO BE FIRE
SHAFT STOPPED IN
IN COMMON ACCORDANCE WITH
AREA CLAUSE 9.4.3

!\

FOR MINIMUM UNRES TRAINED LATERAL VIEWA—p |

LENGTH SEE FIGURE 24

ECV
VEN
o — D e
o G VENT SLEEVE TO BE FIRE
STOPPED IN
ACCORDANCE WITH
AL IF FLEXIBLE A2 IF FLEXIBLE CLAUSE 9.4.3
FITTING IS FITTING IS NOT
REQUIRED REQUIRED /
VIEW A o VIEWA—Pl#»‘<
ECV
SLEEVE TO BE FIRE
STOPPED IN
ACCORDANCE WITH
CLAUSE 9.4.3
VIEW A5 (et
v \
ACCESSIBLE FOR FUTURE
INSPECTION AND MAINTENANCE m ECV
venT ==z H
ACCESS CHAMBER GROUND
LEVEL
=]

PIV/

Note 1: Reference needs to be made to Clause 7.2.1.4

Note 2: See Clauses 8.4 and 8.4.1 of volume 2 of approved document B.

FIGURE 17 - INTERNAL SCREWED OR WELDED NETWORK PIPELINE.
PASSING THROUGH A SERVICE DUCT (ON AN OUTSIDE
WALL) WHICH IS FIRE STOPPED AT EACH LEVEL.
VENTILATED DIRECTLY TO OUTSIDE AIR AT EACH LEVEL
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L] IFS FS
p— =TT
___________ I Non-fire rated sleeve around
Suspended ceiling screwed or welded network
pipeline
COMMON AREA FLAT

~
——————————— — Fire rated duct around screwed
Suspended ceiling or welded network pipeline
COMMON AREA FLAT
]
FS FS

- ==

= '{__

——————————— I~ All welded or continuous
' network pipeline

Suspended ceiling

COMMON AREA FLAT
(normally occupied)

= Ventilation

FS =Fire stopping through walls ( IFS= Intumescent fire collar )

Note 1: Reference needs to be made to Clause 7.2.1.4

Note 2: See Clauses Approved Document
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FIGURE 18 - INTERNAL SCREWED OR WELDED NETWORK PIPELINE WHICH
IS FIRE STOPPED AT EACH LEVEL. VENTILATED DIRECTLY TO
OUTSIDE AIR. PIPELINE PASSES THROUGH COMMON AREA

HIGH LEVEL VENT
(ALTERNATIVE)
11t

1))

VENT == '
VIEW A
PIPE WITHIN DUCT IN

PROTECTED SHAFTIN —————— P
COMMON AREA

FOR MINIMUM UNRES TRAINED L ATERAL
LENGTH SEE FIGURE 24

Q’- \- W [
Lv uv '.,, =
AL IF FLEXIBLE A2 IF FLEXIBLE VIEW A
FITTING IS FITTING IS NOT
REQUIRED
VIEW A

PIPE WITHIN DUCT IN

PROTECTED SHAFTIN ——————————————»»

COMMON AREA

VIEW A——]

PIPE WITHIN DUCT IN
PROTECTED SHAFTIN —————————P»

COMMON AREA
nv
ACCESSIBLE FOR FUTURE—————————————
INSPECTION AND MAINTENANCE -
ACCESS CHAMBER VENT =%
\ GROUND

v

: b

AN
A Mo
PIPE WITHIN PROTECTED SHAFT SLEEVE TO BE FIRE
ABOVE SUSPENDED STOPPED IN
CEILING ACCORDANCE WITH
CLAUSE 9.4.3
FLAT
COMMON AREA
===
A v
PIPE WITHIN PROTECTED SHAFT SLEEVE 70 BE FIRE
ABOVE SUSPENDED STOPPED IN
CEILING ACCORDANCE WITH
CLAUSE 9.4.3
FLAT
COMMON AREA
V\
M Neov
PIPE WITHIN PROTECTED SHAF SLEEVE TO BE FIRE
ABOVE SUSPENDED STOPPED IN
CEILNG ACCORDANCE WITH
CLAUSE 9.4.3
FLAT
COMMON AREA

Note 1: Reference needs to be made to Clause 7.2.1.4

Note 2:
Document B.

FIGURE 19

Approved

INTERNAL SCREWED OR WELDED NETWORK PIPELINE.
PASSING THROUGH A PROTECTED SHAFT (ON AN OUTSIDE

WALL) WITH VENTILATION THROUGH EACH FLOOR. PIPELINE
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PASSES THROUGH COMMON AREA WITHIN A PROTECTED
SHAFT

B

HIGH LEVEL VENT

(ALTERNATIVE)
HORIZONTAL DUCT DIRECTLY TO
OUTSIDE AIR. DUCT TO BE SIZED FOR
THE VENTILATION REQUIREMENTS OF
THE RISER SHAFT. ALTERNATIVE DUCT >
THROUGH THE ROOF
« = s " [ S ———
| A -
PIPE WITHIN PROTECTED L
SHAFT IN COMMON AREA >
FLAT
=il R SLEEVE TO BE
. COMMON AREA FIRESTOPED IN
FOR MINIMUM UNRES TRAINED LATERAL 3 ACCORDANCE
WITH CLAUSE 9.4.3

LENGTH SEE FIGURE 24

COMMON AREA FLAT
A-1 IF FLEXIBLE A-2 IF FLEXIBLE
FITTING 15 FITTING IS NOT
REQUIRED REQUIRED VIEWA SLEEVE TO BE
FIRESTOPED IN

VIEW A
- ACCORDANCE
WITH CLAUSE 9.4.3

PIPE WITHIN PROTECTED
SHAFT IN COMMON AREA

VIEW A \b
== K ST e '.‘ . S
= : )

== e

HORIZONTAL DUCT DIRECTLY TO

OUTSIDE AIR. DUCT TO BE SIZED FOR PIPE WITHIN DUCT
THE VENTILATION REQUIREMENTS OF P ABOVE SUSPENDED
THE RISER SHAFT CEILING
FLAT
PIPE WITHIN PROTECTED | lISEll:"AF'
SHAFTIN.COMMON AI"E“ — ™| | comMoN AREA comMoN
AREA

v >
ACCESSIBLE FOR FUTURE INSPECTION
AND MAINTENANCE
ACCESS CHAMBER VENT ==

GROUND
LEVEL

Note 1: Reference needs to be made to Clause 7.2.1.4

Note 2: See Clauses 8.4 and 8.4.1 of volume 2 of approved document B
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FIGURE 20 INTERNAL SCREWED OR WELDED NETWORK PIPELINE.
PASSING THROUGH EACH FLOOR. PIPELINE PASSES
THROUGH COMMON AREA WITHIN A DUCT.
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9.4.3.10 Any pipeline riser or lateral shall be sleeved where it passes through any
element, for example floor or wall, of a building (see Figure 21).

|
MJ mm

FIGURE 21 FIRE STOPPING AND SLEEVING. PIPELINE RISER BETWEEN
FLOORS OR BETWEEN FIRE COMPARTMENTS

9.4.3.11 Any pipeline riser or lateral (or its duct if fitted) shall be fire stopped between
fire compartments. The method should permit thermal movement of pipe (see
Figure 22).

A
ANTICIPATED POSITION
AFTER MOVEMENT
: IEW A ORIGINAL POSITION OF
v PIPE ENTRY
VIEW A

<

MAKE ADEQUATE ALLOWANCE FOR INTERNAL
MOVEMENT DUE TO SHRINKAGE OF THE
/_‘\ TIMBER FRAME WALL. COVER PLATE TO BE

PROVIDED

(a) Timber frame
| SN :
m——‘—-— 10mm
10mm | 10mm
™~

4

(b) Single skin (o) Cavity wall

]

Note: See IGEM/UP/7 for further details.

FIGURE 22 FIRE STOPPING AND SLEEVING. PIPELINE LATERAL
PASSING THROUGH WALLS OR BETWEEN FIRE
COMPARTMENTS
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9.4.3.12

9.4.3.13

9.4.3.14

9.4.3.15

9.4.3.16

Fire stopping shall involve:
® ensuring so far as is reasonably practical that the pipe is centred
within the sleeve;

e ensuring the annular gap between the pipe and the sleeve is as small
as practicable whilst enabling the sealant to penetrate well into the
gap all around the pipe;

e sealing the annular gap between the pipe and the sleeve at both ends;
e sealing the gap between the sleeve and the wall or floor at both ends.

Note 1: See Tables 1_- 4.
Note 2: Sealing materials for pipe penetrations are expected to comply with BS EN 1366-3.

Note 3: Before using any product certified against BS EN 1366-3 the user is advised to seek
confirmation that the tests used in the certification were representative of the proposed
application. The dialogue with the product supplier will involve consideration of:

i)  Pipe material, outside diameter and wall thickness

Jj)  Whether the pipe is insulated or not

k) Whether the penetrations are to be in walls or floors or both

1) Compartment wall/floor material and thickness

m) Size and shape of hole in the compartment wall/floor which is to be fire stopped
n) Provision of a sleeve including its material, outside diameter and wall thickness
0) Whether the sleeve will be flush with the two faces of the compartment wall/floor
p) Requirement for “baekfilireinforcement material” between the ends of the sleeve.

The design shall tolerate a range of temperatures that will depend on the use of
the building. In calculating the effects of thermal expansion, due regard shall be
paid to the ambient temperature at the time of construction.

Note:  Inthe UK, allowance for a maximum annual temperature variation of 30°C is recommended.

Pipes may run in the same duct as most other services, including hot and cold
water services, heating pipes, electrical conduits, soil and vent pipes (SVP),
cables and pipes containing other fuels. However, there are some restrictions
and, where pipes are to be routed in combination with other services, reference
shall be made to BS 8313, where detailed guidance is given on spacing, provision
for maintenance and restrictions on combinations of services etc.

In particular, the following services shall not be installed in the same duct as gas

pipes:

® ventilation ducts and vacuum pipes that operate at sub-atmospheric pressure
and that are not of all welded or all brazed construction

® services containing oxidising or corrosive fluids.

Note:  BS 8313 requires flammable gases and liquids to be run in ducts reserved solely for that
purpose or in ducts containing other flammable gases or liquids, cold water or group 4
substances. However they may be run in the same duct as any other service(s) if adequate
precautions are taken to ensure that the combined installation is safe and that it does not
contravene any Regulations or other Codes of Practice.

Following this standard satisfies the level of adequate precautions necessary to allow a
combined installation.

Where a door or access panel is fitted to a duct (including those that are
protected shafts) containing a pipeline riser or lateral, the door must comply
with Building Regulation requirements and permit access to the GT when
required (see also, lclauses 7.4.2_and 7.4.4))

Unless pipes are separated by electrical insulating material, they shall be suitably

spaced from other services. Electricity supply and distribution cables and other
metallic services shall be spaced at least 25 mm from any pipework. A minimum
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9.4.4

9.4.4.1

9.4.4.2

9.4.4.3

clearance of 150 mm shall be provided from electricity meters and other devices,
such as excess current control devices and fuse boxes.

Note:  Spacing will probably need to be increased in order that maintenance and inspection can
be carried out easily, and without damaging services or their protective wrappings/coatings
and without hazard to personnel.

Jointing and flexibility
Steel network pipelines of diameter exceeding 50 mm shall be welded.

All welding procedures and welder approvals shall conform to the base standard,
see Table 2. All documentation relating to procedure approval welds, including
the test results, shall be approved by the Adopting Gas Transporter/Asset Owner
prior to the commencement of production welding and the approval of welders.

Any welder shall possess an appropriate certificate of competency demonstrating
that they have been approved to weld approved welding procedures detailed in
Table 6.

CONSTRUCTION WELDING PROCEDURE WELDER APPROVAL

STANDARD/CODE APPROVAL

BS 2633 BS EN ISO 15614-1 BS EN 287-1/BS EN
ISO 9606-1

BS 4677 BS EN ISO 15614-1 BS EN 287-1/BS EN
ISO 9606-1

ANSI/ASME B31.1 ASME B&PV Section IX ASME IX

ANSI/ASME B31.3 ASME B&PV Section IX ASME IX

BS 2971 BS EN ISO 15614-1 BS EN 287-1/BS EN
1S09606-1

BS 4515-1 BS 4515-1 BS 4515-1

BS EN 12732 BS EN ISO 15614-1 BS EN 287-1/BS EN
ISO 9606-1

TABLE 6 — WELDING COMPETENCE AND PROCEDURE APPROVAL
STANDARDS

Welding Inspectors shall be certified to an appropriate level by an independent
UKAS accredited certification body.

Welding procedures shall be produced and they shall be approved by
independent personnel certified to an appropriate level by an independent UKAS
accredited certification body..

Note:  Such schemes in operation in the UK at the time of publication of IGEM/G/5 Edition 3 are the
BGAS Inspector Approval Scheme and the Certification Scheme for Welding Inspection
Personnel, both of which are administered by The Welding Institute (TWI).

Welding shall only be carried out by someone who has demonstrated their ability
to produce welds meeting the requirements of the welding specification.

Note:  This may either be by producing a satisfactory test weld against the approved procedure(s)
on site in the presence of a qualified welding inspector or having been assessed in
accordance with BS EN 287-1 at an approved Assessment Centre or on site by a qualified
Welding Inspector within the previous 12 months. In the latter case, documentary evidence
will be needed.
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9.4.4.4

9.4.4.5

9.4.4.6

9.4.4.7

Unless otherwise specified by the adopting GT, the minimum level of inspection
shall be as specified in BS EN 12732, from which Table 7 has been constructed.

JYPE/POSITION OF VISUAL RADIOGRAPHIC SURFACE
THE WELD JOINT INSPECTION AND CRACK
BY WELDING ULTRASONIC TEST

INSPECTOR EXAMINATION
(See Note 6)

[Formatted: Not Expanded by / Condensed by

(see note 1)

TABLE 7 - WELDING INSPECTION

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Provided the same welder works on a regular basis throughout a 12 month period on various
sites, a single acceptable radiograph inspection (from the initial site) or suitable test
radiograph would normally be acceptable to the GT provided there are no failures in
production welding. |Ultrasonic examination is required to be carried out on each job. |

The Adopting GT/Asset Owner may nominate a fillet joint to be sectioned for further
examination.

The Adopting GT/Asset Owner may require for additional radiography to be undertaken
taking account of external loads, supports, ambient temperature differentials, etc.

If the percentage of radiography reveals a defective weld, two welds on either side of this
defective weld will need to be radiographed.

If any of these additional welds contain an unacceptable defect, the level of radiography
will need to be increased to 100% of completed welds. This level of radiography may only
return to the standard level when the cause of the defect has been established and
corrective action taken, or, if all the welds additionally inspected are acceptable,
radiography can return to the standard level.

A successful visual inspection would reveal

e No cracks, notches or porosity.

e No electrode run points or other burnt areas.
e  Smooth surface.

e No sharp transitions between weld beads.

Non-destructive examination shall be carried out in accordance with one of the
following standards:

visual examination of joints: BS EN ISO 17637

ultrasonic examination: BS EN ISO 17640

e radiographic examination: BS EN ISO 17636-21|
® magnetic particle examination: BS EN ISO 17638.

Non-destructive examination acceptance requirements for welds shall be in
accordance with BS EN ISO 5817 or as required by the construction
Standard/Code listed in Table 6.

Steel network pipeline sections of diameter not exceeding or equal to 50 mm
shall be jointed as shown in Table 8.
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Unconcealed 10% Minimum of 1 joint 10% [Formatted: Not Expanded by / Condensed by
circumferential welds, (see notes 1 & 2)

branches, nozzles and

fillet welds;

longitudinal seams

Concealed pipe spans 100% Minimum of 1 joint 100% [Formatted: Not Expanded by / Condensed by

[Commented [ro53]: Comment 392 Agreed

[Commented [ro54]: See comment 409 Agreed.
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9.4.4.8

9.4.4.9

9.4.4.10

9.4.4.11

0.4.4.12

PIPELINE STEEL PIPE DIAMETER
LENGTH <50 mm (2 in)
(m)
<20 Screwed, or

end load resistant fittings or
welded (see Note),

> 20 <40 End load resistant fittings, or
Welded (see Note)
> 40 Welded

Note: In general, welded joints are preferred as, particularly for internal applications, they serve
to enhance safety and generally to minimise future nuisance escapes. In any event, welding
may be required under clause 9.4.3.

TABLE 8 - PERMISSIBLE JOINT TYPES IN STEEL NETWORK PIPELINES

IGEM/TD/4, as appropriate. Welding shall be in accordance with Table 6.

For screwed joints heavy grade steel tube to BS EN 10255 (or equivalent) with
either taper/parallel screwed and socketed threaded joints to BS EN 10226-1 or
taper/taper screwed and socketed threaded joints to BS EN 10226-2 shall be
used.

Note: The maximum size of new screw jointed pipe is 50mm. ha—

End load resistant fittings shall be fire resistant and shall be approved by the GT.
Tube shall be either heavy or medium grade BS EN 10255 (or equivalent)._In
addition, the fitting shall be compliant with the fire test in| Annex A of BS EN

[Commented [ro55]: See comment 410. Agreed

[Formatted: Indent: First line: 0 cm

[l‘ d [ro56]: Comment 396 Agreed

1775.

Note 1: Procedure A is generally applied to building products and Procedure B to pipework products.<
-

Note 2: See section 13 for material specifications. <«

Threads shall be sealed with an appropriate sealant, for example conforming to
BS 6956-5, or an appropriate gas tape to BS EN 751-3. Exposed threads shall
be protected from corrosion either by the application of a suitable protective tape
or a painting system.

Press-fit stainless steel pipes and fittings shall be jointed in accordance with the

[Formatted: Justified, Indent: Left: 2.5 cm

( Formatted: Justified

{Formatted: Justified, Indent: Left: 1.27 cm, First line: 1.27
cm

)
)
J

(c d [ro57]: Comment 395

9.4.4.1213

German worksheet/technical standard DVGW G 5614.

Gasket materials for flanged joints shall be appropriate for the gas being

conveyed and should be resistant to high temperature. Appropriate standards

include:

e BS 7531; Rubber bonded fibre jointing for industrial and aerospace purposes
- specification

e BS EN 1514; spiral wound gaskets for use with steel flanges

+ BS EN 10497; testing of valves: fire type-testing requirements

e BS IS0 19921; Ships and marine technology. Fire resistance of metallic pipe
components with resilient and elastomeric seals

» API 6FB; Fire test for end connections

» DIN 30653; Seals with higher thermal resistant for unions and flanges in
connection with gas meters and pressure regulators as well as flange
connections in gas installations.

In particular:

o flat face flanges shall conform to the dimensions given in BS 10, BS 1560,
BS EN 1514, as applicable

e raised face flanges shall conform to the dimensions given in BS 1560 or
BS EN 1514, as applicable
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o BSEN 1092 flange gasket material shall be in accordance with BS EN 1514

e joint rings for ring type joint (RTJ) flange assemblies and spiral wound
gaskets raised face (RF) flange connections gasket material shall be in
accordance with a suitable standard such as BS EN 1514.

Note: See Appendix 8 for more information on fire testing standards.| C d [ro58]: See comment 398. Partially
agreed.

9.4.4.1314 Flange gaskets shall not be re-used. All surfaces shall be clean and dry before
the assembly of flange joints. Compounds shall not be applied to the gasket or
gasket seating surfaces.

9.4.4.4415 The standards for flange nuts and bolts shall be as follows:

a) Bolts, screws and studs for carbon steel/non-ferrous material flanges shall
conform to BS EN ISO 898-1 or equivalent.

b) Nuts for carbon steel flanges shall conform to BS EN ISO 898-2 or equivalent;

c) Bolts, screws and studs and nuts for stainless steel flanges shall conform to
BS EN 1515 Grade A2 (SS304) or A4 (SS316) or equivalent.

d) In situations where vibration can occur, the nuts shall be locked effectively.
e) In exceptional cases where smaller diameter bolts are used for insulating

flanges, they shall be of sufficiently higher grade so that at least the same
torque can be applied.

}9_4_4_—15& al—espansien—and—contractien—ot—raetath ise pa—latera hottd—be [l' ted [ro59]: See comment 400. Agreed
i i :The design of the metallic risers and laterals shall
take account of thermal expansion and contraction. Thermal expansion and
contraction should be accommodated by using either:
e unrestrained laterals; see Figures 24 and 25, or
e corrugated stainless steel hoses; see Figure 23, or
¢ metallic expansion bellows.
coefficient of thermal expansion of CrNiMo steel grade 1.4401 (316) is 0.0165mm/m/°C.
9.4.4.1617 If a|metallic hose assembly is used, it shall comply with BS C d [ro60]: See comment 401. Response from
EN ISO 10380 - Corrugated metal hose and hose assemblies. The selected hose Bob Hipkiss requested.

shall be either flexibility type 1 or 2 and it shall be fitted in accordance with BS
6501-1 or to the manufacturer’s instructions, as appropriate.
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9.4.4.1718

9.4.4.1819

9.4.4.1920

600mm Flexi Hose

Heat Shrink
Sleeve

FIGURE 23 - Example of a corrugated stainless steel hose

Pliable hose assemblies designed as meter connections i.e. flexibility type 3
hoses conforming either to BS EN ISO 10380 or to IGEM/GM/PRS/6 shall not be
used to accommodate thermal expansion and contraction of risers and laterals.

Where a screwed steel riser is proposed to be longer than 20 m or welded steel
one is proposed to be longer than 40 m, one design solution is to split the riser
into shorter sections and install expansion bellows between each section. Metallic
expansion bellows shall comply with BS 6129-1: Code of Practice for the selection
and application of bellows expansion joints for use in pressure systems. In addition
it shall be compliant with the fire test in Annex A of BS EN 1775.

Note: Procedure A is generally applied to building products and Procedure B to pipework products.

The number of joints in any pipeline riser or lateral should be minimised. Prior
to jointing, all threads shall be checked for damage.

9.4.4.2021Electrical safety measures, including any protective bquipotential] bonding, shall be

Ci d [ro61]: Comment 315 partially agreed as

taken in accordance with Section 14.
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previously panel agreed that the correct term was
protective equipotential bonding.
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Weld

Risers may be jointed by welded or end-load compression fittings (see Note 1)

-t
]

——— 40

38

36

34

30

28

26

24

22

»|
>

14

12

Risers may be jointed by screwed threads, welded or end-load compression fittings

————————— P Riser height (m)
~ IS

-t
]

All shorter unrestrained laterals
require flexible metallic hoses
g 29

All shorter unrestrained laterals

Irequ\’re flexible metallic hoses

- End-load resistant compression
(see Note 1) fittings or welded

— laterals

LN

Screwed laterals,

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Al shorter. T
unrestrained laterals | |
require flexible | |
metallic hoses |

0.4

—————————— - Minimum unrestrained lateral length (m)

Note 1:

corridors and foyers.
Note 2:
Note 3:
Note 4:

(see A2.9, 'ERS R4088’).
Example:_

Assumes thermal expansion of steel to BS EN 1337.

This graph applies to laterals of maximum nominal diameter 25 mm.

0.7 0.8

Compression fittings are not permitted within common means of escape such as stairwells,

This graph is based on research carried out by the British Gas Engineering Research Station

For an 18 m high riser, thermal expansion is accommodated by junrestrained welded

FIGURE 24 - USING UNRESTRAINED LATERALS TO ACCOMMODATE
THERMAL EXPANSION AND CONTRACTION. INTERNAL
STEEL NETWORK PIPELINES
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Weld
|

Bl e e e

Al shorter unrestrained laterals
g require flexible metallic hoses

All shorter unrestrained laterals
reauire flexible metallic hoses
-

>l
™1
\

ATl shorter

unrestrained laterals /|
require flexible |
metallic hoses |

End-load resistant compression
fittings or welded laterals

Screwed laterals

Risers may be jointed by screwed threads, welded or end-load compression fittings

Risers may be jointed by welded or end-load compression fittings

— P Riser height (m)
- v oW s o
T T | T
|
|
I

-
¢
-
-t

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 11 12 13
—————————— = Minimum unrestrained lateral length (m)

Note 1: Assumes thermal expansion of steel to BS EN 1337.
Note 2: This graph applies to laterals of maximum nominal diameter 25 mm.

Note 3: This graph is based on research carried out by the British Gas Engineering Research Station
(see A2.9, 'ERS R3845’).

Example: For an 18 m high riser, thermal expansion is accommodated by\ unrestrained welded

laterals at least 940 mm long or unrestrained screwed laterals at least 1.32 m long| Commented [r063]: See Comment 408 which also
applies to this figure.

FIGURE 25 - USING UNRESTRAINED LATERALS TO ACCOMMODATE
THERMAL EXPANSION AND CONTRACTION. EXTERNAL
STEEL NETWORK PIPELINE
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SECTION 10: ISOLATION VALVES FOR NETWORK PIPELINES, METER

INSTALLATIONS AND INSTALLATION PIPEWORK

Valves enable parts of gas supply systems to be safely isolated from the upstream system.

10.1

10.1.1

10.1.2

10.2

10.2.1

10.2.2

10.2.3

10.2.4

GENERAL

Isolation valves shall be provided to permit the following to be achieved:

® stopping of existing gas escapes, thus minimising the possibility of explosion
and fire (or further explosion and fire)

® removal of the possibility of gas escapes in circumstances where conditions
are unknown

® removal of the possibility of other gas-related emergencies, for example
carbon monoxide (CO) poisoning

® removal of the possibility of gas escapes when a building, or a part of it, is
unoccupied or ceases to use gas

® carrying out of alterations and maintenance in gas-free conditions
e jsolate sections of a building.|

Isolation valves shall be installed in accordance with IGEM/TD/3, IGEM/TD/4)
BS 6400, IGEM/GM/6, IGEM/GM/8, BS 6891 and IGEM/UP/2 as appropriate.

KEY HOLDING

The GT or other gas conveyor and the ESP shall hold valve keys to all relevant
valves upstream of any primary meter.

The Responsible Person for the building shall hold keys to locked areas
containing gas isolation valves of any description. They should not hold gas valve
keys that permit the valves to be operated unless they are competent (see
Section 6) to make safe and restore gas supplies or that they can keep the keys
in a secure location for use by the GT or Emergency Services.

Gas consumers must be provided with keys to any locked area containing the
ECV_and/or_gas meter [supplying their dwelling.

A sign should be placed in a prominent position to advise the appropriate party

(GT/ESP/Gas Conveyor/MAM/consumer/meter reader) where the keys to any
locked area containing isolation valves can be found.
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[Commented [ro65]: Comment 419 Agreed
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w
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ECV ECV
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LEVEL 2
ECV ECV
LIV LIV
LEVEL 1

PIV

Valves on a Network Pipeline Supplying Flats Directly
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10.3

d

Valwe Arrangement in Multi-ccoupancy Building Supplied from Meter Bank.

PIPELINE ISOLATION VALVE (PIV)

[The PIV enables that part of a building complex being fed by a pipeline to be

isolated without the need for entry into the building for emergency, maintenance

or safety reasons. It is not an emergency control as defined in PSR and

GS(I&U)R||

d [ro67]: See comment 423 Agreed

61

©IGEM, IGEM House, High Street, Kegworth, Derbyshire, DE74 2DA. Website: www.igem.org.uk




IGEM/G/5 Edition 3 6™ Working Draft after Comment

10.3.1

10.3.2

110.3.4

Where a network pipeline supplies a multi-occupancy building, a PIV shall be
installed outside the building to enable isolation of the building complex.

Note 1:|Unless identified as a mitigation requirement during the design risk assessment, a A

service supplying only one or more external individual domestic meter boxes does not
require a PIV.

Note 2: A house or building entry tee with an integral valve is not permitted to serve as a PIV.

Any PIV shall be of a type that can be operated by a key held by the GT/gas
conveyor and the ESP. The design or position of the valve shall resist efforts by
persons who are not competent to restore gas supplies, such as building
occupants or members of the \public‘ Yco operate it with standard tools.

Note: For example, the valve may be installed underground.

\10.3.3] Any PIV shall be protected with a valve cover and sheutdshall be identified

[ Commented [ro68]: See comment 424 Partially agreed.]

[Commented [ro69]: See comment 427 Agreed

C

d [ro70]: See comments 428, 430 - 432.

permanently. —usirgs

DISTANCE

1 1.0

FIGURE ?? - EXAMPLE OF A WALL OR POST MOUNTED LABEL

The location of the PIV shall permit access to it in normal circumstances_or in

{

Partially agreed

)

C

d [ro71]: See comments 433 - 435. Partially

10.3.5

an emergency.

In selecting the location of the PIV:

® jt shall be sited as near as is practicable to the boundary of the property
® the effect of a building fire on its operability shall be considered

® it shall not be positioned where vehicles are likely to stop or park.

® if positioned in a landscaped area additional measures should be installed to
prevent accidental valve cover removal.

The PIV's position, function and the requirement that access to it should not be
blocked should be communicated to the responsible person for the building.

Note:  The GT may consider it prudent to have a contingency plan to call upon if it is not possible
to get to the PIV in the event of a building fire.

Subject to the considerations of clause 10.3.4 and with reference to Figure 26,
the PIV should be located in the following order of priority:
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10.3.6

10.4

10.4.1

10.4.2

in, or in line with, the footway nearest the building (Figure 26, C, F, J, M, N)

inside the property boundary, but not in planted areas such as borders or
hedges (Figure 26, A, D, G)

® elsewhere within the property boundary, preferably at least 5 m from the
building (Figure 26, B, E, H)

® where the section of pipeline is long and has been laid in a non-standard
orientation, in the two most appropriate positions (using the guidelines
above) at both ends of the section of pipeline, so as to indicate the line of
the pipeline (Figure 26, K, L).

"""""" e - VT
| 1 |
| \ | Road
. C F Footway
Planting i GT] G800
Area
A D
B E
FLATS
L T T L / \
K $N [ XM
| =
|
|
T Foot
____________________ Yk

FIGURE 26 - PREFERRED PIV LOCATIONS

As installed records of newly-installed/reptacement PIVs shall be maintained and
be available for inspection by Emergency Service Providers and other appropriate
persons. Records should be made available as soon as reasonably practicable.

Note 1: See PAS 256: Buried Assets — Capturing, recording and sharing of location information
and data - Code of Practice.

Note 2: Utility works which take place in England need to be made available within 30 working
days of the s74 NRSWA closure of works notice. In Scotland, the 30 days will
commence immediately following reinstatement.

INLET ISOLATION VALVE (I1IV)

The IIV enables that part of a building complex being fed by a network pipeline to
be isolated for maintenance or safety reasons. It is not an emergency control as
defined in PSR and GS(I&U)R.

An IIV should be located near to the point of entry of a network pipeline into a
multi-occupancy building.

Any IIV shall:
® be clearly identified as a gas valve

® resist the efforts of any person not competent to restore gas supplies from
re-opening a closed IIV

® be accessible for maintenance purposes and the Responsible Person’s gas
competent person

® not be accessible to members of the public
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10.4.3

10.4.4

10.5

10.5.1

10.5.2

10.5.3

® normally, be located inside the building. Where this is impracticable,
consideration shall be given to locating the IIV in a locked outside
compartment at the point where the pipeline enters the building

eguivalent—strueture—where there is a low risk of vandalism or misuse_and
where the IIV is to be located outside of the building, be considered for

enclosure in a standard gas meter box or equivalent structure I

® have access to the IIV restricted by means of a locked door or an equivalent
device where vandalism or misuse is considered a possibility

® have any other required labelling displayed at the IIV e.g. line diagram to
identify more than one network entry into the building.

Any IIV shall be one of the following:

® an integral valve of a building (house) entry tee, operable only by a special
key, or

when a 90° lever action ball valve is used, it locks shut when operated, or
require a security key to close and re-open it, or
when a wheel valve is used, it has a lockshut wheel fitted and provided a key

[

Commented [ro72]: See comment 439 agreed

which is readily available, is chained in the open position or siked in a position
to prevent unauthorised tampering.

An IIV which is not in the scope of GIS/V7-3 should be certified as “Fire Safe” in
accordance with either BS EN ISO 10497 or BS ISO 19921 or procedure B of
Annex A of BS EN 1775. If the IIV is not so certified then other appropriate steps
shaH{sm_uId]be taken to mitigate the risk of aggravating a building fire.

BRANCH ISOLATION VALVE (BIV)

Where multiple network pipeline risers or major laterals are controlled by a
common IIV, each should be fitted with a branch isolation valve (BIV) to facilitate
maintenance. A BIV should be located as near as practicable to the point where
the branch is connected to the upstream pipe.

Note 1: BIVs permit the maintenance of individual risers and laterals with the minimum of
inconvenience and danger.

Note 2: Where deemed necessary, BIVs may be fitted at any further pipe branches to permit
maintenance of those branches with the minimum of inconvenience and danger.

Any BIV shall:

® be clearly identified as a gas valve

® prevent any person not competent nor authorised to restore gas supplies
from operating a closed BIV

be accessible for maintenance purposes
not be accessible to members of the public

have access to the BIV restricted by means of a locked door or an equivalent
device where vandalism or misuse is considered a possibility

have a permanent identification notice posted on or near the BIV
have any other required labelling displayed at the BIV

Any BIV shall be one of the following:

® an integral valve of a building (house) entry tee, operable only by a special
key, or

® when a 90° lever action ball valve is used, it locks shut when operated, or
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Commented [ro73]: See comment 445 partially
agreed

|

Commented [ro74]: See comment 446 & 448 partially
agreed

J

Commented [ro75]: See comments 453 - 455.
Consistency with IIVs agreed




IGEM/G/5 Edition 3 6 Working Draft after Comment

110.5.4

10.5.5

10.5.6

10.6

10.6.1

10.7.1

10.7.2

10.7.3

10.7.4

110.7.5

® require a security key to close and re-open it, or

® when a wheel valve is used, it is locked in the open position or it has the
handle removed and secured away from the valve spindle.

A BIV which is not in the scope of GIS/V7-3 should be certified as “Fire Safe” in
accordance with either BS EN ISO 10497 or BS ISO 19921 or procedure B of

Commented [ro76]: See comment 458 Consistency
with IIV. Agreed

Annex A of BS EN 1775. If the IIV is not so certified then other appropriate steps
shat-should be taken to mitigate the risk of aggravating a building fire.

Where an expansion joint is fitted, the BIV should be located upstream of that
joint.

Where a welded riser has been specified, the introduction of a screwed or flanged
BIV, and its inherent propensity to leak, shall be considered and, if appropriate,
the BIV should not be fitted or its connection should be by welding.

Note:_  This is of particular importance if ventilation is not direct to outside.
LATERAL ISOLATION VALVE (LIV)

Where a lateral supplies an individual dwelling, consideration shall be given to the
installation of a lateral isolation valve (LIV) for isolation or maintenance purposes.

Note 1: LIVs permit the safe mlaintenance of individual laterals with the minimum of inconvenience
and danger.

Note 2: LIVs may be of particular value when the gas supply to an individual dwelling has to be
isolated. For example, to comply with Regulation 16(3) of GS(I&U)R, isolation or service
disconnection has to be carried out before a period of 12 months has elapsed since the
removal of a primary meter or for the replacement of a TCO|if fitted before the ECV

Any LIV shall be located as near as practicable to the pipe to which the lateral is
attached.

Any LIV shall lcomply with GIS/V7-3 and shall otherwise mleet clauses 10.5.2 to

EMERGENCY CONTROL VALVE (ECV) AND ADDITIONAL EMERGENCY
CONTROL VALVE (AECV)

An ECV shall be installed at the inlet to each individual meter installation.

Any ECV must be located so that it will be readily accessible for use by the
consumer i.e. the end-user, of gas.

Note:_ An appropriate height for an ECV Inot contained in an external meter box is between 450mm
and 1450mm above floor level.

The outlet of any ECV shall:
® be either a flanged or threaded connection,

® allow a meter installation to be installed in accordance with BS 6400,
IGEM/GM/6 or IGEM/GM/8, as appropriate

® be of a type acceptable to the GT.
Any ECV shall be suitable for the network pressure.

Tlhe key, lever or hand wheel of the ECV must be compliant with Regulation 9(2)

d [ro77]: Comment 461 agreed

d [ro78]: Comment 462 agreed

d [ro79]: See comment 460. Agreed

d [ro80]: Comment 465 partially agreed

)

[r

ted [ro81]: Comment 466 partially agreed.

of GS(I&U)R. It must shalt be securely attached to the operating spindle. Any
key or lever sheuldmust move downwards from the vertical ON position to the
OFF position_unless it can only move in the horizontal plane. The ON/OFF label
or indicator shall be fixed to the ECV (see Figure 27), or inlet or outlet pipe, at
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the time of installation and such that it can easily be seen. The label shall be
attached so as to correspond to the exact movement of the control.

EMERGENCY
CONTROL VALVE

= . ETe] B e e
PRESSURE B @
4 ‘)\ 2 % IF YOU THINK YOU CAN SMELL GAS ﬁ
- e or S o [SR30 bl Turn off the supply at the control valve. ﬁ
bar ﬁ Open doors and windows. %
s 80 o Do NOT use naked flames. b
R T T £ 7 %\ Do NOT turn electrical switches on or off %
SeRvice szt DN E or use a mobile phone.
1, \ 330 bk Do NOT smoke. \\\
|\ } EEl=] IMMEADIATELY CONTACT THE GAS EMERGENCY SERVICE
T O N % 3 THE TELEPHONE NUMBER IS
Gl = .
e || e | W 0800 111 999
DISCONNECTED SERVICE D Do NOT re-open the supply until remedial action has
N \\\ been taken by a competent person
s 8 HE N- " bl to prevent gas escaping again. %
£ g58  z3% i 38 *
= Eﬁg 525 i = BRI RN
VETHOD (AID
MOLED/OPENOUT  BULDERSDUCT _INSERTED REAR

Minimum dimensions: 105 x 148 mm

Note 1: The label/notice is fitted by the GT.

Note 2: It is not permitted to include this notice in a composite notice.

Note 3: GS(I&U)R and IGEM/G/1 detail the first emergency control as a valve accessible to the
consumer, downstream of the distribution main and which marks the interface between the
service (pipe) and a meter installation. Where there is no meter installed, the notice satisfies
the requirements of GS(I&U)R detailing the status of the incoming supply and advising the
number to contact in case of an escape of gas.

Note 4: The use of ON/OFF marker tape is also permitted.

FIGURE 27 - TYPICAL LABEL FOR AN ECV

\10.7.6 An\ AECV shall be fitted in each individual dwelling where a primary meter

installation and the ECV is net located remote from the within—= dwelling_it

serves. (e.g. in a meter banks or individual remote meters_box).It shall comply
with GIS/G7-3.

Note:_ An appropriate height for an AECV is between 450mm and 1450mm above floor level.

10.7.8 Any ECV or AECV located within an individual dwelling shall not be capable of being
locked shut.

|L0.7.9 A permanent notice shall be attached to the valve giving the following information:

a) advice that the valve is an “an additional emergency control for gas consumers’

use

b) details of the parts of the installation isolated by the valve

c) the telephone number of the National Gas Emergency Call Service

d) advice to the gas consumer on actions to be taken if they think they can
smell gas
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10.8
10.8.1

110.8.1.1|

10.8.2

10.8.2.1

10.8.2.2

10.8.2.3

10.8.2.4

e) advice as to the location of the designated ECV.« |

(c d [ro83]: See comments 467 & 469 Agreed |

FEATURES OF LOCK-SHUT AND OTHER SECURITY VALVES
General

Any lock-shut or other security valve shall:
® Comply with GIS/V7-3
® be clearly identified as a gas valve

® have the open and closed positions of the valve either indicated or obvious,
both when any handle is in place and when the valve stem is being accessed
for operation with the key or tool

® in the UK, not be able to be operated with standard UK meter box keys
conforming to BS 8499

® have a shroud, as indicated in Figure 28, or other means of preventing
operation of the valve with conventional tools

® have a stem or recess that is able to be operated with a standard security
valve key as shown in Figure 29, or another special tool

® have access to the valve stem restricted by a mechanical barrier. A standard
tool shall be required to remove the barrier.

Note:  Where desired, the valve may incorporate a “"block and bleed” vent between two sealing
edges to facilitate any future pipework testing.

Lock-shut valves

Lock-shut valves are intended to be used for maintenance or safety reasons but
not as ECVs.

The handle of the lock-shut valve shall move through a /4 turn to shut against
a stop.

Where Allen screws are used to secure the mechanical barrier, the Allen key size
shall be 2.5 mm.

Lock-shut valves shall be able to be opened by the use of a standard security
valve key.
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Spindle to suit security If allen screws used to
key. Not accessible to : secure handle, must be
standard tools 2.5 mm allen key size

Shroud to prevent

access to spindle ‘\
\
\
Optional bleed [
between two sealing ,__
faces | Handle operates lock-shut

mechanism. Valve closes
in a quarter turn

FIGURE 28 - FEATURES OF LOCK-SHUT VALVES

10.8.3 Ball-type security valve

10.8.3.1 Ball-type security valves are intended to be used for maintenance or safety
reasons but not as ECVs. They shall not be fitted with handles permanently,

10.8.3.2 The valve stem shall move through a /4 turn to both shut and open against
stops.

10.8.3.3 Ball-type security valves shall be able to be re-opened by the use of a standard

security valve key.
10.8.4 Standard security valve key
10.8.4.1 The standard security valve key is used to operate standard lock-shut and ball-

type security valves. It shall be fabricated to the general dimensions and
minimum length shown below.

CHAMFER,

1x45DEG ||
2.50 RAD MAX 1.25 RAD MAX

B ————
8 _ %j‘:_ |
| S
!
}s.oo
4217416, 2947289 | |
965 14

50

16 AF
0
|

FIGURE 29 - STANDARD SECURITY VALVE KEY
10.8.5 Riser security valve
10.8.5.1 An alternative to lock-shut and ball-type security valves is the riser security

valve, incorporating an integral shut-off valve. The valve may be used for risers,
branches and laterals as appropriate.

68
©IGEM, IGEM House, High Street, Kegworth, Derbyshire, DE74 2DA. Website: www.igem.org.uk

[Commented [ro85]: Comment 472 partially agreed.




IGEM/G/5 Edition 3 6 Working Draft after Comment

10.8.5.2

10.8.5.3

10.8.6

10.8.6.1

10.8.6.2

10.8.6.3

10.9

10.9.1

10.9.1.1

10.9.1.2

Riser security valves are intended to be used for maintenance or safety reasons
but not as ECVs.

Access to the integral shut-off valve shall require the prior removal of a secure
cap or plug. Removal of the cap or plug and operation of the valve shall require
the use of one or more tools.

If release of gas is possible during the operation of the valve, the operating tool
shall incorporate a sealing arrangement to prevent such a release.

Threaded riser security valves (d < 50mm) shall comply with GIS/V7-3. In

addition they shall comply with the pressure drop requirements contained within
GIS/PL3.

Q

&,
L5

FIGURE 30 - RISER SECURITY VALVE

Gate-type security valve

Gate-type security valves are intended to be used for maintenance or safety
reasons, but not as ECVs. The valve is supplied with an anti-tamper hand wheel,
which will close the valve when rotated in a clockwise direction. The hand wheel
will run on a ratchet and the spindle will not move when the hand wheel is rotated
in an anti-clockwise direction.

Gate-type security valves shall be able to be re-opened by the use of a special
tee key.

A standard hand wheel shall not be attached to a valve considered as an IIV or
other security valve.

OTHER VALVES
Calibrated excess flow valve (EFV)
As described in Sub-Section 87.2 and Appendix 3, a GT or MAM may determine

that calibrated EFVs are to be installed at primary meter installations for safety
reasons.

Note:  Where fitted, consideration needs to be given to the pressure drop (see clause 7.3.4.2).
Any EFV shall be of proven reliability and shall be specified to meet a recognised
national or international standard to the satisfaction of the adopting GT or MAM,
even in instances where it may be fitted downstream of the ECV.

Calibrated EFVs shall be the “weep reset” type and shall trip at an appropriate
flow rate (see Table 11 and A3.5.1).
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10.9.1.3

10.9.1.4

10.9.1.5

10.9.2

10.9.2.1

10.9.2.2

10.9.2.3

10.9.2.4

Note 1: Valves need to be specified that operate between 15 and 100 mbar and with a closing flow
factor of 1.3 - 1.45. These criteria are met by DIN 30652-1 Type K valves which are
permitted by DVGW to be used in association with metallic installation pipework.

Note 2: Additionally, valves need to be specified to suit the desired orientation (i.e. to suit
horizontal, vertically upwards or vertically downwards gas flows). The manufacturer may
combine some permitted orientations, e.g. a particular valve may work correctly for both
horizontal and vertically upwards gas flows.

Note 3: Where an EFV is fitted directly to the outlet of an ECV, the EFV installation may be more
secure if an ECV with a BSP thread is used.

The selected EFV shall comply with an appropriate Standard, for example DIN
30652 -1 (see Table 11).

Where an EFV is fitted downstream of an ECV,_it shall be either an integral part
of the ECV or a separate fitting connected directly to it and where the joint is
protected with an anti-tamper type seal indicating the GT’s ownership of the
fitting. C-eonsideration shall be given to fitting a notice to it to advise a meter
fitter who -has been instructed to exchange the gas meter to leave the device in
situ so as to avoid an inadvertent negation of the risk mitigation identified by
the design risk assessment.

Note:  In certain circumstances where the gas meter is located remotely from the flat, such as in
a meter bank, a risk assessment may indicate that an EFV is required to be fitted within the
flat. Such an EFV may be fitted in the installation pipework either immediately upstream or
downstream of the AECV.

Where an EFV is fitted upstream of an ECV, consideration shall be given to
installing an upstream maintenance valve to permit the EFV to be exchanged
without decommissioning the riser system.

Note:  An upstream “weep reset” EFV will reset automatically once the ECV has been closed.
Thermal cut-off device (TCO)

As described in Section 8, a GT or MAM may determine that TCOs are to be
installed at primary meter installations for safety reasons.

Note 1: Where fitted, consideration needs to be given to the pressure drop (see clause 7.3.4.2).

Note 2: In certain circumstances where the gas meter is located remotely from the flat, such as in
a meter bank, a risk assessment may indicate that a TCO is required to be fitted within the
flat. Such a TCO may be fitted within the installation pipework either immediately upstream
or downstream of the AECV.

Any TCO shall be of proven reliability and shall be specified to meet a recognised
national or international standard (see Table 11) to the satisfaction of the
adopting GT or MAM, even in instances where it may be fitted downstream of
the ECV.

TCOs shall be designed to cut off the gas supply automatically if the temperature
exceeds 95°C.

The selected TCO shall comply with an appropriate Standard, for example
DIN 3586 (see Table 11).

Where a TCO is fitted downstream of an ECV, it shall be either an integral part
of the ECV or a separate fitting connected directly to it and where the joint is
protected with an anti-tamper type seal indicating the GT’s ownership of the
fitting. Consideration shall be given to fitting a notice to it to advise a meter
fitter who has been instructed to exchange the gas meter to leave the device in
situ so as to avoid an inadvertent negation of the risk mitigation identified by
the design risk assessment.
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10.9.2.5 Where a TCO is to be fitted upstream of an ECV and there is no LIV, consideration
shall be given to installing an upstream maintenance valve to permit the TCO to
be exchanged without decommissioning the riser system.

1.

SLEEVE TO BE
FIRESTOPED IN
ACCORDANCE
WITH CLAUSE 9.4.3

COMMON AREA FLAT

PIPE WITHIN
-+«—— VENTILATED DUCT

RISER IN DUCT
THROUGH
COMMON AREA

FIGURE 31 - TCO FITTED UPSTREAM OF THE ECV WITH LIV INSTALLED
AT GAS RISER CONNECTION

10.9.3 Butterfly valves

10.9.3.1 Butterfly valves shall not be fitted in network pipelines.
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SECTION +1—:11: ENERGY CENTRES

An energy centre is a central facility generating heat or heat and power from a boiler or engine
installation. The equipment used is generally industrial or commercial in nature.

The provision of energy through a centralised installation will have the effect of reducing the
scale and scope of the overall gas installation in the building, particularly if there is no provision
for cooking. Although, this may reduce the range of hazards involved together with issues
around access for inspection and maintenance, any remaining hazards still need to be identified
and managed.

11.1 GENERAL

11.1.1| Non-domestic plant and equipment should not be installed in a location that

would be readily accessible to the occupants of the domestic premises and where

,//*[ Commented [ro86]: See comment 488 Agreed

the nature of the installation imposes a risk to the domestic dwellings and their
occupants.

11.1.2 An _energy centre shall be located in a plant room or compound/enclosure. The
energy centre will be located either as part of the building or separately from it.
Either of these locations shall be considered to be a place of work with respect
to_installation, commissioning, inspection and maintenance and hence the
requirements of DSEAR must be complied with. (See L138 and Appendix 4).

Note 1: A plant room is deemed a "“place of special fire hazard” in Approved Document B and hence
it will be a fire compartment in its own right.

Note 2: A comparison may be made with Article 12 and Part 4 of Schedule 1 of the Fire Safety
Order.

11.1.3 The specific hazards, and consequent risks, of a centralised installation of non-
domestic plant shall be identified and managed. The design intent shall be to
reduce risk to as low as is reasonably practicable during the life cycle of the
energy centre.

11.1.4 DSEAR requires a risk assessment to be carried out. The risk assessment shall
include

e the identification of the hazards,

e the analysis and evaluation of the risk, and

e the mitigation of the residual risk, (see Appendix 3 and IGEM/G/7).

The risk mitigation includes the hazardous area classification of the pipework
and components in_accordance with IGEM UP/16 and where required IGEM

SR/25.

IGEM/UP/16 provides guidance on ventilation design and ongoing controls such
that the installation can be classified and maintained as being in a Hazardous
Area Zone 2NE.

11.1.5 The risk assessment required by DSEAR shall be carried out by a competent
person, be kept up to date, and it must be available for examination by a
regulatory authority.

Note 1: DSEAR is primarily concerned with the protection of people at work. However, for an
installation serving a domestic building, the public will also be affected. Regulation 6 is
concerned with the “Elimination or reduction of risks from dangerous substances”. It refers
to the elimination, substitution, or reduction of the dangerous substance, or, where this is
not reasonably practicable, to control risks and mitigate the detrimental effects. A priority
order of measures to reduce risk is given, and also a list of mitigating measures. The specific
requirements are reproduced in Appendix 4.
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need to locate plant rooms and gas supplies for energy centres where they
impose a hazard to a minimum number of persons and for the mitigation of the
effect of a release of gas which if ignited results in fire or explosion. This is to
prevent the consequences significantly affecting the domestic parts of the
building or any area where members of the public may be present (see 11.3
below). Consideration shall be given to the following hierarchy:

(a) At ground or rooftop level in a separate (separated or adjoining)
compound/enclosure from the domestic building.

(b) At ground level in a eempeundfenctosure—onroom with an external wall
isolated from the rest of the building and with sufficient weak elements in
the building structure (e.g. combustion air vents, access doors, weak
panels, windows) to protect the overall structure of the building in the
event of an explosion.

Note 1: Installation in a space not on an external wall will not meet the requirements of this
section.

Note 2: Access cannot be possible from domestic areas of the building.

(c) Where there is no suitable alternative, a basement location may have to be
proposed.; iln this case there shalhshould be free access for the relief of any
explosion overpressure to the atmosphere (as for a ground level location) via
plant access or a freely venting and ventilated car park.

Note 1: An installation within the main structure of the building may result in noise or vibration
issues. The solutions to these are likely to compromise the ability to adequately address
the safety issues.

Note 2: The allowed maximum operating pressure of the supply into a multi-occupancy building
is 75 mbar (see clause 2.6).

11.3\ EXPLOSION RELIEF/MITIGATION
11.3.1 A _risk assessment addressing the consequences of a release of gas within the

plant room/compound/enclosure must be carried out.
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11.3.2 oom-wil-be e d-spa amant o minimice A

catastrophic failure of either the pipework or machinery inside the plant
room/compound/enclosure being ignited and resulting in an explosion. -This is
regardless of the hazardous area classification of the installation or the assessed
likelihood of a flammable mixture being produced.

11.3.32 The protection of the structure of the building from the pressure which could be
generated in an explosion shalshould be demonstrated in the risk assessment.
This is likely to require an area close to that of one face of the
compound/enclosure. Adequate relief will not be provided by high level
ventilation openings or ducts. An installation in an enclosed basement is unlikely
to be acceptable (see A3.2.1.3).

Note:  See Appendix 2.9, "The investigation and control of gas explosions in buildings and heating
plant” and NFPA 68.

11.3.43 Explosion relief is normally provided by a purpose designed “weakness” in the
structure such as a lifting roof or lifting panel in the roof, or a weak panel in one
or more walls. Relief can also be provided by doors and windows such as the
plant access doors where these comprised a large a large part (50% or more) of
the area of a wall.

11.3.54 The action or a relief operation should be restrained so as to prevent missiles
providing a hazard.

11.3.65 Explosion reliefs should not vent directly into a public space.

11.3.76 Guidance on explosion reliefs can be obtained from the reference in A2.489
referred to above and in Section 14 and Appendix 3 of IGEM/GM/8, Edition 2,
Part 2. Where the provision of relief is not straightforward specialist guidance
from a qualified structural engineer may be required.

11.3.87 Explosion relief is a last resort mitigation of an unlikely event, which should not
occur in the lifetime of the installation. While the operation of a relief will
compromise the security of the installation, there need not be a requirement for
the relief mechanism to “reseat”, particularly if this requirement makes the
design of the relief difficult or less effective. The occurrence of the explosion will
be readily apparent and emergency response initiated, in addition resetting the
relief may confine again the release which resulted in the explosion.

11.3.9 Other mitigation measures which should be adopted include:

More than adequate high and low ventilation to outside

Automatic Isolation Valve linked to gas detectors and building energy
management system

Monthly visit and leakage check by a competent person

Annual maintenace by a competent person

Regular programmed replacement of parts subject to vibration

11.3.108 Where a separate meter room or enclosure is used both the meter enclosure and
the plant room should separately meet the requirements of this section. The
meter enclosure should not vent into the plant room_iif the plant room is
required to be a Hazardous Area Zone 2NE. [r d [ro94]: See comment 514 Parially agreed. ]

11.4 NETWORK PIPELINE ENTRY
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11.4.1

The requirements of Section 9 shall be met.

11.5.1

11.5.2

11.5.3

11.5.4

11.5.5

11.6.1

11.6.2

11.6.3

11.6.4

The meter installation shall comprise a meter, regulator(s), isolation valves and
where required, safety devices and a bypass facility. The meter installation shall
conform to IGEM/GM/8 or IGEM/GM/6, IGEM/GM/7B and where appropriate,
IGEM/GM/7A.

The meter room shall be secure from unauthorised entry. However, provision
must be made for access by an authorised person in the event of an emergency.

The meter room shall be naturally ventilated direct to outside air.

The requirements of Section 7 of IGEM/GM/8 Part 1 and of IGEM/GM/8 Part 2
will apply to any meter compound/enclosure.

When selecting a gas meter the maximum and minimum capacity of the meter
(Qmax and Qmin) shall be considered to ensure the gas usage is accurately
eap’eu%edmeasured.l As such, a number of factors have to be reviewed by the
designers and advised to the GT, MAM and Gas Supplier.

When designing the meter installation, information concerning the energy centre
system shall be provided by the energy centre designer to the MAM and should
include:

® the estimated maximum flow rate (which is not necessarily a summation of
the total connected load) to ascertain the meters Qmax

® the minimum flow rate anticipated (a realistic assessment and not a zero
flow rate) to ascertain the meters Qmin

® the number and type of each unit of plant, their maximum and minimum
operating pressures, and, where available, the anticipated load pattern for
each

® where necessary, peak flow likely to occur for a short period, infrequently,
possibly in excess of the meter’s Qmax but not in excess of 1.2 Qmax

® establishing that appliances/plant/equipment will operate satisfactorily when
the meter installation provides the minimum pressures.

Note: In GB, for a low pressure meter installation the lowest pressure that would be expected at
the outlet of the meter installation under lowestrermal operating conditions is 18 mbar
(LOPmi). Under abnormal conditions this could be as low as 15 mbar (DmPmi).

INSTALLATION PIPEWORK

The pipework from the meter to the appliance isolation valve shall conform to
IGEM/UP/2 and BS 6891 where appropriate.

As part of the gas supply, there may be the requirement for a booster which
introduces additional requirements. The installation of the booster shall be in
accordance with IGEM/UP/2.

Where the installation includes a booster on the gas supply, the increased
possibility of a significant gas escape or a catastrophic failure shall be taken into
account in the risk assessment and in the design of the installation and the plant
room.

The Zinstaller shall provide the Client/Responsible Person for the Bbuilding with
an appropriate Technical File as specified in Section 18 of IGEM/UP/2.

COMBUSTION EQUIPMENT
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11.7.1

11.7.2

11.7.3

The combustion equipment shall conform to the appropriate sStandards for gas
fired boilers or for gas fuelled engines.

When selecting equipment for energy centres, the minimum operating pressure
of the boilers or CHP engines shall be considered.

Note:  Boilers and engines need to light smoothly or fail to safetyeperate-safely-at 14 mbar (Pign)
and;_be both safely and efficiently at 17 mbar (Pmin).| Where these pressures are not

suitable for the appliance, other methods of increasing the pressure may need to be
considered for example, installing a booster in accordance with IGEM/UP/2 or obtaining
higher pressure from the GT via a gas supply ancillary pressure agreement.

Account shall be taken of the required maximum gas flow rate and an allowance
should be made for any possible increase in the load.

Note 1: Where the development is of a known size additional load increases for energy centres are
not normally required.

Note 2: The maximum gas flow rate may be less than the total connected load. For example if,
standby boilers are specified in the design and are not intended to be operated at the same
time as other gas equipment. In this instance there will need to be appropriate systems in
place to ensure that appliances cannot operate at the same time; i

d [ro98]: Comment 528 Agreed

d [r099]: Comment 530. Agreed

This can be achieved # orm—having andby—appliance
F z by |having a sophisticated building

d [ro100]: Comment 529. Agreed

management system (BMS) controlling the ignition sequences.

Note 3: With regard to commissioning the system, the Responsible Person will need to ensure that
each appliance can be operated safely when individually connected to the gas supply and
that the BMS manages the rotation between ‘'in use’ and ‘standby’ modes of operation
automatically. The latter is particularly relevant when the sum of the appliance consumption
rates exceeds the design flow rates of the meter and gas installation pipework. Further
guidance is contained in IGEM/UP/4 and IGEM/UP/10.

76
©IGEM, IGEM House, High Street, Kegworth, Derbyshire, DE74 2DA. Website: www.igem.org.uk




IGEM/G/5 Edition 3 6 Working Draft after Comment

SECTION 12: INSTALLATION PIPEWORK, GAS APPLIANCES AND

12.1

12.1.1

12.1.2

12.1.3

12.1.4

CHIMNEYS

INSTALLATION PIPEWORK

Installation pipework must be installed and maintained in accordance with
GS(I&U)R and shall be in accordance with BS 6891 or IGEM/UP/2, as
appropriate.

The design maximum pressure loss between the outlet of the primary meter
installation and the point to be connected to any appliance inlet connection shall
not exceed 1 mbar at the design installation flow rate.

Where the meter installation is remote from the dwelling, the designer and/or
the installer of the installation pipework shall determine the pipe diameter and
installation volume.

Where the pipe diameter exceeds 35 mm, the installation shall be designed and
installed in accordance with IGEM/UP/2 and a notice should be placed near or
adjacent to the meter outlet point indicating that the pipework diameter exceeds
35 mm.

Where the installation volume exceeds 0.035 m3, the installation shall be tested
and commissioned in accordance with either IGE/UP/1 or IGE/UP/1A; and a
notice shall be placed near or adjacent to the meter outlet point indicating that
the installation volume exceeds 0.035 m3.

Particular attention is drawn to the following:

® An additional emergency control valve (AECV) shall be fitted where the ECV
is located remotely from the dwelling/building it serves (see BS 6891)

® A pressure test point shall be fitted for the purpose of gas tightness testing.

Where there is no meter installed that includes a test point, a test point shall
be fitted not more than 300mm downstream of any AECV (see BS 6891)

e Purge points shall be fitted where the installation pipework is greater than

Commented [ro101]: Review font size and spacing
between bullits.

35mm diameter or 0.035m3 in volume (see IGEM/UP/2)|

[l‘ ted [ro102]: See comment 533. Agreed

® pipe and fittings of steel, continuous Pliable Corrugated Stainless Steel Tube,
malleable iron or copper may be used.

® only screwed, welded, or end load and fire resistant iron/steel fittings shall
be used for pipework installed in, or passing through, a protected shaft
containing a stair ard/ertiff or other protected escape route, common areas,
escape routes, or individual dwellings not supplied by the pipework

Note 1: The intention of this is to:
e restrict the use of non-steel pipes to individual consumers' pipework within their
own dwelling
e maximise the fire safety and general integrity of gas pipework in common areas.

Note 2: Compression fittings are not allowed in protected shafts i.e. the pipe needs to be
continuous.

Note 3: Access to screwed joints will be required for inspection and maintenance.

® where pipework passes through a dwelling other than the one it supplies, it
shall be enclosed in a purpose-provided duct designed and constructed in
accordance with relevant standards.

® pipework passing through a wall or floor shall be sleeved and take the
shortest practical route

Note:  The coating on Pliable Corrugated Stainless Steel Tube/copper does not fulfil such a
purpose and a purpose designed sleeve has to be applied i.e. the sleeve needs to be
corrosion resistant, impermeable to gas and protecting the enclosed pipe against failure
by movement of the structure.
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® any duct or other void such as a ceiling void containing installation pipework
shall be ventilated in accordance with IGEM/UP/2 or BS 6891 as appropriate.

Note:  Additional information is given in BS 8313.

Pipework within a protected corridor/lobby, including any suspended
ceiling void above the protected area, can be contained within a duct which
is vented to outside air either directly or indirectly via another ventilated
area. Any ducting is required to be of fire-resisting construction to the level
of the fire resistance of the protected area it passes through or of an
alternative material with fire stopping where the duct passes through the
compartment walls/floors.| [Commented [ro104]: Comment 550. Agreed ]

Formatted: Font color: Auto
® any protected shaft containing installation pipework should be ventilated at
high and low level direct to outside air to the levels given in IGEM/UP/2, or
BS 6891, or BS 8313 as appropriate. Horizontal ducts should be ventilated
at each end [l‘ d [r0105]: Comment 551. Agreed. ]

® pipework shall be fire-stopped as it passes from one fire compartment to
another unless it is in its own ventilated protected duct which is ventilated
top and bottom directly to outside air. When pipework from a continuous
duct enters a dwelling, it shall be fire-stopped at the point of entry

® pipework shall not be installed in a ventilation or air-conditioning duct and
shall be physically spaced from other services such as water, electricity,
telecommunication and drainage

Note: Additional information is given in BS 8313

pipework shall be supported adequately along its length (see Table 9)

for a meter not located within a dwelling, pipework shall be marked clearly
(adjacent to the meter) to indicate the dwelling it supplies

® pipework supports shall be suitable for the environment in which they are
installed. The support shall remain stable for the lifetime of the installation.

® Where the supports are installed in a protected area, they shall be fire
resistant.

® The supports shall prevent pipework from coming into contact with the
structure which are likely cause corrosion

® Pipework shall be routed such as to avoid the risk of mechanical damage

NOMINAL BORE MAXIMUM UNSUPPORTED LENGTH (m) | C d [r0106]: Comment 535 Using UP2 rather
(mm) than BS 6891.
Screwed Screwed Welded Welded Esternat Copper/
steel steel steel steel PECopper | eerrugate
horizontal vertical horizontal | vertical | horizontal | o C ted [ro107]: Insert figures from Table 17 of
staimless || [GEM/UP/2 into the column for horizontal copper
steelverti
cal
15 2.0 2.5 2.5 3.1 1+22.0
20 2.5 3.1 2.5 3.1 182.5
25 2.5 3.1 3.0 3.7 182.5
32 2.7 3.3 3.0 3.7 2.5
40 3.0 3.7 3.5 4.3 2.5
50 3.0 3.7 4.0 5.0 2.5
65 4.5 5.6 See 25
80 5.5 6.8 Nete 25
100 6.0 7.5
150 7.0 8.7
200 8.5 10.6
250 9.0 11.2
Note:  For proprietary systems (e.g. 2 liable corrugated stainless steel
tube), see the manufacturer’s instructions.| [r ted [ro108]: Comment 536. Agreed ]
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TABLE 9 - SUPPORTING ABOVE-GROUND INSTALLATION PIPEWORK
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12.2

12.2.1

12.2.2

SELECTION AND INSTALLATION OF GAS APPLIANCES

BS 5440 and IGEM/UP/17 provide additional requirement and detailed advice on
shared flue systems, flue termination positions and air supply routes which may
require particular attention in multi-occupancy buildings.

Selection

Any new appliance shall be FEaQQrogriately Imarked and be suitable for use in
the particular circumstances that apply in multi-occupancy buildings with regard
to flueing and ventilation.

For all appliances, particular attention is drawn to the following:

e flueing and ventilation shall be in accordance with BS 5440. Where a shared
flue system is to be employed, only appliances that are specified by the
appliance manufacturer as being suitable shall be used

® any appliance intended for fitting in a room containing a bath or shower must
be room sealed

® any gas fire, space heater, central heating boiler or water heater of net heat
input exceeding 12.7 kW, intended for fitting in a room used or intended to
be used as sleeping accommodation, must be room sealed

® any gas fire, space heater or water heater of net heat input not exceeding
12.7 kW net, intended for fitting in a room used, or intended to be used, as
sleeping accommodation, must be room sealed or incorporate a safety
control device which will shut down the appliance before there is a build-up
of a dangerous amount of products of combustion in the room concerned

® where a gas cooker is to be installed into an internal kitchen, ventilation must

be provided in accordance with appropriate Building Regulations and shall be
in accordance with BS 5440-2

e A new or replacement gas cooker hose for a cooker installed in a multi-
occupancy building shall be to BS EN 14800.

Note: gas cooker hoses to BS EN 14800 are fire resistant in accordance with procedure B

[Commented [ro109]: Comment 557 Partially agreed

)

in Annex A of BS EN 1775,

® any flueless appliance shall have a Eﬂame Ssupervision Qdevic]e (FSD) fitted
to each burner (except for cooker oven burners of uncontrolled heat input
less than 0.6 kW)

Note 1: A FSD is a device, including a sensing element, which causes the gas supply to a burner
to be opened or closed according to the presence or absence of the flame which
activates the sensing element.

Note 2: A device that only attempts automatically to re-light gas does not satisfy this clause.

® where the appliance is to be installed in a timber framed building, the
appliance manufacturer’s instructions shall advise that the appliance is
suitable for installing in such a building

e |Where a replacement appliance is to be installed, a check should be made to
confirm that the size of the installation pipework that will be feeding it

( commented [ro110]: from BSI via JS

[l‘ d [ro111]: Comment 554 agreed

remains -adequate. |

Installation

Appliances shall be installed in accordance with the manufacturer’s instructions
and the relevant British Standards given Table 10.

APPLIANCE TYPE REFERENCE

Fires, convector heaters, fire/back boilers and | BS 5871-1, 2, 3 and 4
decorative fuel effect gas appliances
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12.3

12.3.1

12.3.2

12.3.3

12.4

12.4.1

Water heaters BS 5546
Central heating boilers BS 6798
Ducted warm air heaters BS 5864
Cookers BS 6172
Catering appliances BS 6173
Tumble dryers BS 7624

TABLE 10 - APPLIANCE INSTALLATION STANDARDS
MAINTENANCE OF GAS APPLIANCES

Any person carrying out maintenance of a gas appliance must be competent to
carry out the work and be a member of a class of persons approved by the HSE
in accordance with GS(I&U)R.

Maintenance of any gas appliance shall be in accordance with the manufacturer's
instructions.

As part of a maintenance schedule, any operative undertaking gas work must
ensure that:

® the effectiveness of the chimney is satisfactory

Note 1: Attention is drawn to the requirements of the Building Regulations and the information
provided in TB 008 regarding flues in voids

Note 2: Where the chimney is located in a void, inspection hatches will be required.

there is an adequate supply of combustion air

the appliance operating pressure or heat input (or where necessary both) is
correct

the appliance is operating safely and efficiently

if it is not reasonably practicable to examine the operating pressure or heat
input (or where necessary both), its combustion performance_should be

checked.\ [l‘ d [ro113]: Comment 561 Agreed

LANDLORD’S GAS SAFETY CHECKS

The landlord must ensure that:
® any gas installation and fittings are maintained in a safe condition
® each appliance and chimney is checked for safety within the periods specified

by Regulation 36 and 36A of GA(I&U)R. Generally, this is at intervals of not
more than 12 months_although specific tolerances are allowed.—ef—the

e (c d [ro114]: Comment 564. Partially agreed. |

® arecord is made in respect of any appliance or chimney so checked and this
record is retained for a period of two years from the date of that check

® a copy of the record is given to the tenant within 28 days of the date of the
check or, where a tenant occupies the premises for a period of less than 28
days, a notice is displayed in a prominent position in the premises

® all gas work and safety checks are carried out by a class of persons as defined
in GS(I&U)R

Note 1: Further guidance is contained in L56. Attention is specifically drawn to the guidance to
Regulations 36, 36A and 39. Additional guidance for Landlords is provided in the
answers to frequently asked questions on the HSE web site link
www.hse.gov.uk/gas/domestic/faglandlord.htm

Note 2: Where a Landlord has difficulty gaining access to a property to undertake the gas safety
check of the appliances and installation pipework, they have to show that they took all
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reasonable steps to comply with the law. Force cannot be used to enter the property.
The following actions are recommended:

Keep a record of all correspondence with the tenants.

Leave the tenant a notice stating that an attempt was made to complete the gas
safety check and provide your contact details.

Write to the tenant explaining that a safety check is a legal requirement and that
it is for the tenant’s own safety. Give the tenant the opportunity to arrange their
own appointment.

It is understood that HSE inspectors will look for repeated attempts to complete
the gas safety check, including the above suggestions and taking appropriate legal
action after repeated failure to gain access. However, the approach will need to be
appropriate to each circumstance. It would ultimately be for a court to decide if
the action taken was reasonable depending upon the individual circumstances.

Note 3: The landlord has a duty of care to ensure that installation pipework and appliances are
maintained in accordance with GS(I&U)

Note 4:

12.5 CHIMNEYS|

The term "Landlord” as used above is as defined in GS(I&U)R. It is not used in other
Legislation referenced in this Standard. A Landlord is usually, but is not necessarily,
the Responsible Person for the building who has the responsibility under Article 4 of
the Fire Safety Order for General Fire Precautions. Where different persons undertake
the roles of Landlord and Responsible Person for the building, they are expected to co-
operate with one another over the inspection, maintenance and renewal of installation
pipework located in common parts of the building (see Regulation 22 of the Fire Safety
Order).

d [ro115]: Comments 559, 566 & 567

12.5.1_A new shared flue system (CFS) shall be designed and installed in accordance with BS

5440-1 or BS EN 15287-1 as appropriate. Its ventilation requirements shall

conform to BS 5440-2.

12.5.2 The use, maintenance and decommissioning of shared flue systems comprising sha#l
) : th IGEM/UP/12.

® Shunt ducts

® Se-ducts

® U-ducts

® fabricated shared chimney/flue systems (communal flue systems) (CFSS)

installed in buildings containing multiple individual dwellings_shall be in
accordance with IGEM/UP/17 Edition 2. -

12.5.3 Once a new shared flue system (CFS) is in place, IGEM/UP/17 Edition 2 shall

apply to its subsequent use, maintenance and de-commissioning.

responsibilities including inspection and maintenance

recognition of different types of shared or common flue systems

what type of appliance can and cannot be fitted to different types of flue system
content of an inspection and maintenance regime

labelling

fire stopping of flues penetrating fire compartment walls and floors
Access to _roofs
Condensate drain design

Note 23: In addition, see BS 5440-1.
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Note 3: CFSs in dedicated shafts require to be able to be accessed for inspection, maintenance
and replacement.

\12.5.23 |Unless an exemption is granted to the contrary, Aany flue in or attached to an

C ted [ro116]: Comments 568 - 571. Agreed in

external wall of a High Rise Building i.e. one_in England where the top storey is

principle.

18 metres or more above ground level or one in Scotland where the top storey

is 11 metres or more above ground level, centairing-6-ormorestoreys—abeve
ground—leveland—is—18—metres—or—more—high; must be constructed in non-
combustible material.

Note:  SFor England, see The Building (Amendment) Regulations 2018. The Regulations require
materials to have been classified A2-s1, d0 or Al in accordance with BS EN 13501-1:2007
+ A1:2009 - Fire Classification of Construction Products and Building Elements.
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SECTION 13 : MATERIALS AND COMPONENT SPECIFICATIONS

13.1 Components shall be selected to an appropriate Standard. Examples are given
in Table 11.
COMPONENT STANDARDS
PE pipe and fittings GIS/PL2-1 - PE pipes and fittings, general

Pipe

Electrofusion fittings
Mechanical transition fittings
Butt fusion fittings

PE valves (< 63 mm diameter)

GIS/PL2-2 - PE pipes and fittings, pipes

GIS/PL2-4 - PE pipes and fittings, fusion fittings

GIS/PL2-6 - PE pipes and fittings, spigot end fittings

GIS/PL2-8 - PE pipes and fittings, pipes up to 7 bar

GIS/PL3 - PE pipes and fittings, self-anchoring mechanical fittings
GIS/V7-2 - PE Plastic bodied valves

Steel line pipe and fittings
Threaded pipe and fittings

GIS/L2 - steel pipe (21.3 mm to 1219 mm) up to 7 bar

API 5L -steel line pipe

ASTM A106 Grade B - Steel pipe

GIS/F7 - steel welding pipe fittings

BS EN 10253-1 - Butt welding pipe fittings

ASME/ANSI B16.9 - Butt welding fittings

BS 3799 -Steel pipe fittings: screwed and socket welding

ASME/ANSI B16.11 - Steel pipe fittings: Socket welding & threaded

BS EN 10255 (@ < 50 mm), (medium/heavy grade |CAT 3 & complying with

either BS EN 10217-2 or BS EN 10216-2)

Pliable Corrugated Stainless Steel
Tube and fittings

BS 7838 - Partially replaced by BS EN 15266
BS EN 15266 - Stainless steel pliable corrugated tubing kits in buildings for
gas with an operating pressure up to (< 0.5 bar)

Pliable stainless steel

BS EN ISO 10380 - Corrugated metal hoses and hose assemblies
BS EN ISO 10806 - Fittings for corrugated metal hoses

Press-fit Stainless Steel |

BS EN 10088-2 CrNiMo steel type 1.4401 (grade 316) tested & approved tto

peEN 10352

Thermal cut-off devices (TCO)

DIN 3586 - Thermal cut-off devices

Note: It is possible to select TCOs that produce pressure drops of the order of

0.2 mbar or considerably less at the design flow.

Excess flow valves (EFV)

DIN 30652-1 - Excess flow valves

Inlet Isolation valves (IIV)

BS EN 331 - Ball valves for gas installations in buildings
BS 1552 - Taper plug valves

PRS 1/E - Brass and copper fittings

GIS/V7 - Distribution valves

Pipeline isolation valves (PIV)

GIS/V7 or V4, as appropriate

Emergency control valves (ECVs)
Labelling ECVs
Outlet connectors for ECVs

BS EN 331 - Ball valves for gas installations in buildings
GIS/V7-3 - Brass valves and associated fittings up to 5 bar
BS 1552 - Taper plug valves

PRS1/E (< 50 mm (2 in) diameter) - Brass and copper fittings
Union boss to BS 746, Comply with BS EN 331 or BS 1552

Meters

BS EN 1359 - Diaphragm gas meters

BS EN 14236 - Domestic ultrasonic gas meters
BS EN 12405 - Volume conversion devices

BS EN 12480 - Rotary displacement gas meters

Meter housings

BS 8499 - Meter boxes and bracket
IGEM/GM/6; IGE/GM/8 - Non-domestic meter installations

Domestic gas appliances

BS EN 30-1-1 - Domestic cooking appliances burning gas
See Table 10

Electrical insulation joints

GIS/E17-2 2018 - Specification for insulation joints. Joints operating at
pressures not greater than 7 bar

Chimneys

BS EN 1856 Chimneys

TABLE 11 - STANDARDS FOR MATERIALS AND SPECIFICATION OF
COMPONENTS
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SECTION 14 : ELECTRICAL SAFETY

14.1
14.1.1
14.2
14.2.1

14.2.2

14.2.3

14.2.4

14.3
14.3.1

14.3.2

14.3.3

14.3.4

GENERAL
A gas pipe shall not be used as an earth electrode (see BS7671).
INSULATING FITTINGS

Insulating fittings shall be installed in metal gas pipes, whether gas-carrying or
containing a PE liner, capable of providing electrical continuity between earth
and the above-ground pipework.

Note 1: Earth in this context includes the ground and contiguous masonry such as a building
wall and paving.

Note 2: This is a requirement of IGEM/TD/4.

An insulating fitting is not required where an alternative, reliable means of
preventing electrical continuity between the installation piping and earth has
been provided, for example, by a PE Riser or an above ground entry connected
to a GRP sleeved PE network pipe.

An insulating fitting shall be installed in an accessible location, as close as
possible to the pipe’s entry into the building or to the pipe’s exit from the ground
and upstream of any ECV. The uninsulated section of the pipe shall be as short
as practicable.

Note 1: Insulating fittings complying with GIS/E17-2:2018 are suitable for use inside buildings.
Fittings complying with GIS/E17-2:2006 are not suitable for use inside buildings.

Note 2: In all circumstances, particularly where they are installed outside buildings, insulating
fittings have to be protected from the accumulation of debris and moisture which may
compromise their insulation properties.

Note 3: Having regard to other features of the electrical and gas systems, the Competent
Person may require the installation of additional insulation fittings within the gas
network or installation piping.

All exposed metallic pipe between the ground and the insulation fitting
(including, where necessary, the metal body of the fitting itself) shall be
encapsulated in an approved insulating sleeve or otherwise protected to prevent
physical contact with the surface of the pipe. The wrapping or other protection
shall be marked: “Electric shock hazard, do not remove this sleeve/guard.”.

ELECTRICAL CONTINUITY BONDING

GS(I&U)R require that a temporary bond be used to maintain electrical continuity
wherever a meter, section of pipe or fitting is removed or disconnected.

Bonding conductors shall be to a design approved for that purpose, comprising
a length of flexible insulated cable complete with clamps or other retaining
devices at each end and sized in accordance with the requirements for a for the
electrical installation (See Chapter 54 main protective bonding conductor and
Table 54.8 of BS7671).

Note: The purpose of the bond is to maintain the flow of stray currents to prevent a potential
difference across a gap in the pipework.

The temporary bonding conductor must be fitted before any part of any metallic
pipework is cut or removed.

A bonding conductor must never bridge an insulating fitting except during initial
installation or when an insulating fitting is being replaced.
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14.3.5

14.4
14.4.1

14.4.2

14.4.3

14.4.4

Expansion joints and hoses fitted in internal pipework shall be permanently
cross-bonded unless the design already provides electrical continuity. If the joint
or hose itself provides electrical continuity, then additional temporary cross
bonding shall be provided before the component is removed.

Note: The typical design of joint already provides electrical continuity.
CHECKING FOR ELECTRICAL FAULTS

Prior to starting work, all exposed metal parts shall be checked for the presence
of current using a non-contact voltage detector. These checks shall include all
electrically conductive parts such as metal pipes, emergency controls, metal
sinks, domestic appliances etc.

Note:  The use of a non-contact voltage detector (single pole) capable of indicating voltages of
50V or greater on all exposed metalwork in the work area assists in the detection of stray
voltage that might be harmful. It should be noted that such voltage detectors are not
designed to respond to current flow and should be used in accordance with the
manufacturers’ instructions.

Where any doubt about the electrical installation exists, the advice of a
competent electrician shall be sought.

In addition, a visual inspection shall be made to determine the presence of any
Protective Equipotential Bonding connection and their condition.

Work shall cease until the installation has been checked and made safe by a
qualified electrician where:

¢ A non-contact voltage detector indicates the presence of stray voltage or
e The bonding connection is missing or shows signs of damage or
deterioration.

Note: For further information on electrical safety, see Appendix 5.
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SECTION 15 : TESTING AND COMMISSIONING

15.1

15.1.1

15.1.2

15.1.3

15.1.4

15.1.5

15.1.6

15.1.7

GENERAL

Any person employed for testing or commissioning must be competent to carry
out the work.

Testing and commissioning shall be carried out in accordance with the Standards
listed in Table 12 and appropriate and full records_shall be kept.

COMPONENT
Network pipeline

STANDARDS

IGEM/TD/3 or

IGEM/TD/4, as appropriate (see Note)
IGEM/GL/6

IGEM/UP/1 or

IGEM/UP/1A or
IGEM/UP/1B or
IGEM/UP/1C

BS 6400 or

IGEM/GM/6 or

IGEM/GM/8, as appropriate
IGEM/UP/1 or

IGEM/UP/1A or
IGEM/UP/1B, as appropriate

Meter installation

Installation pipework

Note_1:_As required by IGEM/GL/6 Edition3 an authorised RO procedure and associated risk
assessment is required for the testing and commissioning of network pipelines in multi-
occupancy buildings.

Note 2: The pipe downstream of the PIV has to be tested at 350 mbar. Where the ECV is a plug
valve to BS 1552 with a MOP of 200mbar, the pipe is required to be tested initially without
the ECV fitted, for 10 minutes, followed by a second test at 100 mbar with the ECV fitted
in the open position and capped, for a further 10 minutes.

Note 3: Where the ECV _is a ball valve to BS EN 331 with a MOP of 500mbar the pipe and ECV are<
required to be tested at 350mbar # # Z ;

exeess-of 350-mbar—a-GT-may-altow-a-combined-test-of 350-mbar for 10 minutes with the
service—offtake—capped—and—the ECV in the open position_and its outlet capped. Befere

[l‘ d [ro119]: Comment 602 partially agreed

)

Formatted: Indent: Hanging: 1.27 cm, Tab stops: Not at
1.27 cm + 17.46 cm

|

TABLE 12 - TESTING AND COMMISSIONING STANDARDS

No gas shall be allowed to flow to an ECV until the network installer is satisfied
that the installed network pipeline (see Table 1) complies with this Standard and
the approved design.

Note:  Compliance with this Standard also requires satisfactory completion of ancillary features,
for example ducting, ventilation, etc.

Commissioning of network pipelines shall be carried out in accordance with an
authorised written procedure. See IGEM/GL/6 for further details.

Fire stopping shatshould be instatedcompleted prior to commissioning.

C ted [ro120]: Comment 603 + conversation
with LT. Agreed

(c d [ro121]: Comments 604 & 605 agreed

)

Commissioning of any gas appliance shall be in accordance with the
manufacturer’s instructions.

Safety checks must be made to ensure that:

® appropriate labelling is provided and, for multiple meter installations, the
meter identification notice correctly shows the individual dwelling/unit served

® the operation of the chimney is satisfactory
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there is an adequate supply of combustion air

the appliance operating pressure and heat input is correct

the appliance is operating safely and efficiently

any equipotential bonding arrangements are not adversely affected
An AECV with appropriate test and purge points have been installed.
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15.2 EXISTING NETWORK PIPELINES
15.2.1 The following re-commissioning criteria apply for existing pipeline systems:

(@) where all accessible pipework is observed to be in good condition and a risk
assessment indicates that disturbance of joints could create a leak and the
above ground network pipeline has been decommissioned either:

e due to the inadvertent operation of the PIV or IIV, or

e due to a leak on the pipeline upstream of the PIV, or

e where decommissioning was required to accommodate other works such
as mains replacement activity

a pneumatic tightness test shall be applied and shall be carried out at
maximum bperating pressure or higher before re-commissioning.

(b) where the reason for decommissioning was for any of the reasons given in
(a) above and where:
e any section of the accessible pipeline is observed to be in poor condition,
or
o the leak was found to be on the pipeline downstream of the PIV, od
e a visual examination of large lengths of the above ground system is not

possible

a successful combined strength and tightness test in accordance with the
GT'’s procedures shall be applied before re-commissioning.

For both situations, prior to re-commissioning, consideration shall be given to
applying other protective measures, such as “fill and drain” internal joint sealing
techniques.
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SECTION 16 : RECORDS, INSPECTION, MAINTENANCE, AND

MONITORING_AND DECOMMISSIONING OF NEFWORK

[Commented [ro124]: Comment 613 Agreed

PIPELINES

16.1Network Pipelines

Any person carrying out inspection, maintenance, er—monitoring__or
decommissioning of network pipelines must be competent to carry out that work.

Installers and GTs shall ensure that adequate records of network pipelines in
multi-occupancy buildings are made and maintained. Where practicable this
should contain the following information:

® building address

® MPRNs

® Floor plans

® Schematics

® construction details including pressure testing and welding records
® access details for maintenance and inspection

® plant location e.g. pipelines, meters, valves etc.

® building construction

® number of floors and the number of dwellings per floor
® construction details

® method of pipeline entry

® subsequent alterations.

For High Buildings, where possible the records shalshould include BIM
level 2 records.te-BSENISO-19650—1or BSENISO-19650—2asappropriater

Note 1: The Independent Review of Building Regulations and Fire Safety conducted by Dame Judith
Hackitt included recommendations on the production and use of 3D BIM Level 2 records. It
is expected that over time such records will become mandatory.

Note 2: BS EN ISO 19650-1 addresses concepts and principles of BIM and BS EN ISO 19650-2

addresses the use of BIM in the delivery phase of the assets. |

C

ted [ro125]: See comments 617 & 618.

The GT shall set out a reasonably practical procedure for gaining access to the
building.

Note:  This will involve identifying the Responsible Person for the building, not least because they
will need to be informed of any identified ventilation, passive fire protection and DSEAR
compliance deficiencies. This information can be obtained from a number of sources, for
example, the original developer, the Land Registry or any other previous records.

Record details shall be adequate to enable the epefate#ﬂ to carry out required

Partially agreed.

(c

ted [ro126]: Comment 616. Agreed

inspection and maintenance.

The GT shall set out a reasonably practical procedure for recording the location
of and accessibility of valves.

Reference should be made to Section 7.5 above for details of the information
which should be passed initially to the Client/Responsible Person for the Building
in the project’s Safety File. The Responsible Person for the Building also should
be provided with appropriate details of subsequent inspections, not least so that
they can ensure any necessary remedial works can be carried out.
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attempt to enter into a Memorandum of Understanding in order to clarify

accountabilities, contact details and access arrangements formally. An example,
which is applicable to England and Wales, is included as Appendix 10.

Note: A memorandum of understanding is a non-binding agreement between 2 parties or more. Its
purpose is to help prevent any confusion, misunderstanding and disputes. It is structured to

enable the expectations and responsibilities of the parties involved to be stated clearly.|

The GT shall consider both how and when both above_and below| ground network

C
agreed.

d [ro127]: Comments 620 - 624. Partially }

[r

d [ro128]: Comment 625 Agreed

pipelines will be surveyed and examined to validate and maintain it in a safe
condition, in accordance with Regulation 13 of PSR.

Note:  Further information can be found in HSL82, guidance notes 59 to 63.

A written precedur_framework document e for the inspection, maintenance and monitoring
of the-network pipelines to and within multi-occupancy buildings shall be drawn up.
The preceduredocument shall consider the following:

gpost commissioning inspection to confirm that the design intent has been
achieved and that completed building works have not compromised the
safety of the network pipeline to the building.

Note: Pre-commissioning inspection will have been undertaken as part of the RO procedure referred to in

paragraph 15.1.4 above.

)

® Subsequent inspection frequency. The frequency of periodic inspection of an
installation will depend on

e the type of installation,

e number of floors,

e location,

e the number of persons affected,

e building use,

e the frequency and quality of maintenance,

e operational history;

e condition as reported on previous inspection;

e changes in risk profile;

e external influences to which it is subjected such as
= building movement,
»= thermal cycling
= and the ambient environment e.g. proximity to a coastal salt

laden atmosphere.

Separate inspection frequencies may be considered for

e accessibility and operability of PIVs;
e Internal network pipelines and associated valves;
e meter banks.

Note:  Consideration may be given, where appropriate and feasible, to co-ordinating
inspections with the Landlord’ safety inspections.

e what kind of monitoring system wilishall be employed. Consideration

mayshould be given to
e undertaking a visual inspection,
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e measuring the pipe wall thickness where there are signs of
corrosion
e testing the atmosphere with a leakage detector.

Note: Portable remote methane leakage detectors using laser technology known
as Tuneable Diode Laser Absorption Spectroscopy may be used to detect
gas leaks in hard to reach locations.

® what parts of the installation and its environment wilishall be inspected. This
mayshould include:
e building layout,
o confirmation that specified ventilation has been maintained,
e confirmation of valve accessibility,
e building type/use,
e materials,
e pipe diameters,
e joint type,
e corrosion protection,
e pipe supports,
e sleeve sealing/fire stopping,

o [Electrical bonding

« signage/labelling.| (c d [r0130]: Comment 629. Agreed

® how the inspection willshall be carried out.
e Visual inspection
e Use of a duct camera may enhance the visual inspection of
pipework in ducts
e Calipers and/or ultrasonic gauges to measure pipe wall thickness

e Proportion of the network pipeline to be examined,| both above

and below ground, in communal areas and individual dwellings, C d [ro131]: Comment 633 & 636 partially

especially if there are access difficulties agreed.
e Use of a small unmanned aircraft (drone) may enhance the visual
inspection of external network pipelines.

Note:  The use of drones comes under the Civil Aviation Authority Air Navigation
Order 2016. Organisations flying drones for such inspection work will be
deemed to be doing so for commercial work and as such will have had to
have been granted Standard Permission to do so by the Civil Aviation
Authority (CAA). Special permission has to be obtained in order to fly
drones in a congested area i.e. closer than 50m from a building. See CAA
publication CAP 722 for more information.

® what-isteshould be recorded
« Observations and where appropriate measurements, prompted by

a structured E€checklist] [l‘ ted [ro132]: Comment 630. Agreed

¢ Photographs

e [nspection and maintenance history  Commented [ro133]: Comment 634 agreed

o formulation and implementation of a maintenance action plan following
inspection and analysis of the results of that inspection
e criteria to trigger maintenance and/or replacement activity,

Note: the criteria_may vary with the expected remaining service life of the network or

building] [l‘ d [ro134]: Comment 635 agreed

e risk ranking. [Formatted: Font: 8 pt, Italic

® determination of the appropriate standards and procedures that wiil be
applied.
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16.1.7.2

16.1.8
16.1.8.1

.
o o
[~
© ©

[y

16.1.9.2

©IGEM

Note: A risk based rationale may be applied where access to all flats is not reasonably practicable.

Actions resulting from GT inspections

The GT shall have robust processes in place to ensure that any remedial works
relating to the network pipeline identified during inspections are recorded and
monitored to completion within a reasonable timeframe. A risk-based approach
should be applied to prioritise any remedial works in line with the identified risk.
This should include consideration of the building occupancy, environment,
ventilation, asset integrity, access to emergency valves, fire stopping or
deferment with increased frequency of inspection.

The GT shalishould advise the Responsible Person for the Building of the results
of its inspection andand it shall arrange to obtain access to carry out any
remedial works that are required.

-Network Pipeline Replacement Works

Where it is necessary to replace any of the existing network pipeline, due to
emergency works or programmed condition replacement, the GT shall liaise
with the Responsible Person for the Building to ensure that the works are
programmed with minimum disruption to existing customers and the fire
integrity and ventilation of the building are not compromised.

RedundantDecommissioning Network GasGas Pipeline-Infrastructure

[f' ted [ro136]: Comment 647 agreed

Where existing gas network pipes; and fittings erappliarees are no longer
to be used, +

If a redundant gas network pipelineirfrastraeture including associated fittings is to be left in
place, it shall, in so far as is reasonably practicable, be clearly identified as
serving no furetienfunction and a record should be kept and maintained. A risk
assessment shall be undertaken to assess if the continuing presence of the
redundant infrastructure would affect the safety of the building.

Note: See Regulation 14 of PSR.|

Formatted: Space Before: 0 pt, After: 10 pt

Domestic Gas Infrastructure

Domestic gas infrastructure i.e._ gas meters to BS 6400-1, installation pipework
to BS 6891 and domestic gas appliances, shall be inspected and maintained in
accordance with sections 12.3 and 12.4 above.

Energy Centres and Associated Installation Pipework |

Ci d [ro138]: See comments 651 & 653.
Agreed

Formatted: Indent: First line: 0 cm, Space Before: 0 pt,
After: 10 pt

[f‘ d [ro139]: See comment 611. Agreed

Inspection and maintenance shall ensure that the design ventilation continues
to be provided, is not faulty, remains correctly interlocked, as may be required,
and has not been locked up.

The site technical file shall indicate which pipework is considered as Zone 2 NE.
Gas installations shall be properly maintained and checked for gas leakages on
a_reqular basis by competent persons to ensure the continuing safety of the
installation.

Note: See IGEM/UP/2, IGEM/UP/10 and IGEM/UP/16 for further guidance.

longer to be used the redundant
decommissioned in _accordance with IGE/UP/1,

infrastructure shall be permanently
IGE/UP/1A, IGEM/UP/1B,
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IGEM/UP/1C or IGEM/UP/17, as appropriate and it shall, in so far as is reasonably
practicable, be removed.

Note: Legal notification requirements are in the Gas Meters (Information on Connection and

Disconnection) Regulations.
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APPENDIX 1 : GLOSSARY, ACRONYMS, ABBREVIATIONS, UNITS,
SYMBOLS AND SUBSCRIPTS

C

GLOSSARY

Anchor lA securing device to maintain in a pipeline a fixed-point_fixed both in position
and direction under the design conditions of temperature and loading.|

Design The process by which the asset owner checks whether the design will meet

Validation their needs.

Lateral Horizontal pipe, connected to a riser, which conveys gas along one floor level
within a building.

Note:  For the purposes of this standard, a lateral is a network pipeline, typically horizontal, serving
one dwelling and connected to a riser.

\Responsible Person with the responsibilities specified in the Regulatory Reform (Fire Safety)
Person for Order 2005. They may be the Owner, Local Authority, Housing Association, the
building Landlord, Building Management Company or Facilities Manager.

d [ro140]: Comment 666. Partially agreed -
defininition is now an eact reproduction from BS 3974

C

Note 1: In the context of this standard, in Scotland the role will also be performed by the Factor.

Riser Vertical pipe that carries gas between floors within a building.

Note:  For the purposes of this standard, a riser is a network pipeline, typically vertical, serving
one or more dwellings.| Horizontal sections may be present; see Figure 20.,

actioned

d [ro141]: Comment 660 Agreed - already

(c

d [ro142]: See comment 661 Agreed

Self closing one that is fitted with a closing device, i.e. not fitted with rising butt hinges.
door

Support a permanent device for retaining a pipe in a particular marefmanner dr position.

d [ro143]: Comment 659 Agreed

Ventilation “more than adequate” if the ventilation achieves a bulk gas concentration in
the enclosure equal to or less than 10% LFL

“adequate” if it achieves a bulk gas concentration in the enclosure equal to
or less than 25% LFL

“inadequate” if it achieves a bulk gas concentration in the enclosure of more
than 25% LFL

“poor” if it achieves a bulk gas concentration in the enclosure of more than
50% LFL.

Note 1 ; In the context of this standard the purpose of ventilation is to disperse gas from credible
leakage to atmosphere before the gas in air concentration reaches LFL.

(c

d [ro144]: Comment 656 Partially Agreed

Note 2: See 5.5.1.3 and A7.2 of IGEM/SR/25 for more information on the adequacy of ventilation.

The following terms are used in the Building Regulations, the associated Approved Document
B and by fire protection specialists.

Fire retardant Able to slow or check the spread of fire.

Fire resistant Able to satisfy for a stated period of time the appropriate criteria
specified in the relevant parts of BS 476 or BS EN 1363.

INote: For example, a meter box is required to be 30 minute fire resistant to BS 476

)

d [ro145]: Comment 664 Agreed
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The following criteria are applied to Fire Stopping:

Integrity - the ability of a separating element_e.qg. fire compartment
wall, when exposed to fire on one side, to prevent the passage of flames
and hot gasses through and to prevent the occurrence of flames on the
unexposed side.

Insulation - the ability of a separating element_e.g. fire compartment
wall, when exposed to fire on one side, to restrict the temperature rise
on the unexposed face to below@

1. 140°C as an average value above ambient &/or

2. 180°C as a maximum value above ambient at any one point.

Fire resistance is measured in minutes. This time relates to elapsed time
in the test and it should not be confused with real time.

Note: See section of Volume of Approved Document B.

Compartmentation

The sub-division of a building into compartments separated from one
another by walls and/or floors of fire resistant construction.

In buildings containing flats the following should be constructed as
compartment walls or compartment floors:
a. Every floor (unless it is within a flat i.e. between one storey and
another within one individual dwelling); and
b. Every wall separating a flat from any other part of the building;
and
c. Every wall enclosing a refuse storage chamber.

Note: See section of Volume of Approved Document B.

Protected shaft

Space that connects compartments such as stairways and service shafts
and which are protected to restrict fire spread between compartments.
Any wall or floor bounding a protected shaft is considered to be a
compartment wall or floor.

Note 1: Gas pipes in protected shafts are to be:

Constructed in steel, which is classified as non-combustible;
Compliant with either PSR or GS(I&U)R as appropriate;
Ventilated to outside air in accordance with BS 8313,

Fire stopped wherever the pipe exits the shaft.

Note 2: A continuous duct containing a gas pipe that traverses from one fire compartments

to another fire compartment, is a protected shaft. Fire stopping is not required to
be installed within the duct, thereby making it non-continuous, where the duct
passes through the compartment wall/floor. ,

JNote 3: See Section of Volume of Approved Document B.

Compartment wall
U o 3
External wall i Door ] S Door

Protected shaft A Protected shaft C
bounded on three sides a services duct bounded
by compartment walls on four sides by
and on fourth side by Protected shaft B compartment walls
an external wall bounded on four sides

by compartment walls
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FIGURE 32- FLOOR PLAN OF PROTECTED SHAFTS
(Reproduced from Approved Document B)

Collapse - A building is designed to be robust against Disproportionate Collapse
Disproportionate when the ability of a structure to withstand events like fire, explosions,
impact or the consequences of human error without being damaged to
an extent disproportionate to the original cause.

Collapse - A situation where local failure of a key element leads to the collapse of
Progressive adjoining members which in turn leads to the collapse of the entire
structure or a disproportionately large part of it i.e. progressive collapse
is also disproportionate and more extreme.

Cavity barrier Any construction provided to seal a cavity against the penetration of fire
and smoke or to restrict its movement within the cavity.

Note: See Section of Volume of Approved Document B.

Non-combustible Material, such as cast iron, copper and steel pipes, which if exposed to a
temperature of 800°C will not soften or fracture to the extent that flame
or hot gas will pass through it i.e. the pipe wall.

Means of Escape See Figures 5 - 8 inclusive.

Reference may be made also to BS EN ISO 13943: Fire Safety Vocabulary and BS 4422: Fire
Vocabulary.

All other definitions are given in IGEM/G/4 which is freely available by downloading a printable
version from IGEM’s website www.igem.org.uk.

Standard and legacy gas metering arrangements are given in IGEM/G/1 which is freely
available by downloading a printable version from IGEM’s website.

ACRONYMS AND ABBREVIATIONS

ACoP Approved Code of Practice

AC alternating current

ACS Accredited Certification Scheme

AD approved document

AECV additional emergency control valve

BIM Building Information Modelling

BIV branch isolation valve

BMS building management system

CDM Construction (Design and Management) Regulations
CHSWR Construction (Health, Safety and Welfare) Regulations
CNE combined neutral and earth

CO carbon monoxide

CP cathodic protection

CSA cross sectional area

ESSF i

DMIV distribution main isolation valve

DMP design minimum pressure

DPC damp proof course

DSEAR Dangerous Substances and Explosive Atmospheres Regulations
ECV emergency control valve

EFV excess flow valve

ENA Energy Networks Association

ESP emergency service provider (gas)
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EUSC Energy and Utility Skills Council
FSD flame supervision device
GB Great Britain
GS(I&U)R Gas Safety (Installation and Use) Regulations
GS(M)R Gas Safety (Management) Regulations
GT gas transporter
HSWA Health and Safety at Work etc. Act
HSE Health and Safety Executive
IET Institution of Engineering and Technology
IGEM Institution of Gas Engineers and Managers
IIv inlet isolation valve
v isolation valve
LFL [Lower Flammable Limit\
LIV lateral isolation valve
LOP lowest operating pressure
MAM meter asset manager
MHSWR Management of Health and Safety at Work Regulations
MOP maximum operating pressure
MPRN meter Point Reference number
NG Natural Gas
NVQ national vocational qualification
OP operating pressure
PCSS Pliable corrugated stainless steel tube
PE polyethylene
PIV pipeline isolation valve
PME protective multiple earthing
PRI pressure regulating installation
PSR Pipeline Safety Regulations
PSSR Pressure Systems Safety Regulations
PVC polyvinylchloride
SIV service isolation valve
SNE separate neutral earth
SPAA Supply Point Administration Agreement
SVP soil and vent pipe
TCO thermal cut off device
TWI The Welding Institute
UIP Utility Infrastructure Provider
UK United Kingdom.
UNITS
A ampere
cm centimetre
cm? square centimetre
in inch
kw kilowatt
m metre
mbar millibar
mm millimetre
mm? square millimetre
m? square metre
m3 cubic metre
m3 ht cubic metre per hour
°C degrees Celsius.
SYMBOLS
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valve

XDX

regulator
primary/secondary meter
appliance

building/individual dwelling within the building (as appropriate)

network
meter installation
installation pipework

less than

less than or equal to

greater than

diameter

altitude change

pressure change due to altitude
pressure

flow rate

density of gas relative to air.

NiiEt

WO TUTUITIQQVIAA

SUBSCRIPTS

ign ignition

max maximum

mi meter installation
min minimum.
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APPENDIX 2 : REFERENCES

A2.1

LEGISLATION

This sub-appendix lists Legislation referred to in these Standards as well as
Legislation not referenced but which may be applicable.

Control of Pollution Act 1974, as amended
Environment Act 1995
Environmental Protection Act 1990

Gas Act 1986 as amended by the Gas Act 1995 and incorporating stand-
alone provisions of the Utilities Act 2000

Health and Safety at Work etc. Act 1974

New Roads and Street Works Act 1991

Pipelines Act 1962

Town and Country Planning Act 1990

Water Resources Acts 1963 and 1991

Utilities Act 2000

Building Regulations (England and Wales) 2010 as amended
Building (Scotland) Regulations 2004 as amended

Control of Substances Hazardous to Health Regulations 2002
Construction (Design and Management) Regulations 2015
Dangerous Substances and Explosive Atmospheres Regulations 2002
Electrical Safety, Quality and Continuity Regulations
Electricity at Work Regulations 1989

Fire (Scotland) Act 2005

Fire Safety (Scotland) Regulations 2006

Gas Appliances (Safety) Regulations

Gas Meters (Information on Connection and Disconnection) Regulations 1996
Gas Safety (Installation and Use) Regulations 1998

Gas Safety (Management) Regulations 1996

Gas Safety (Rights of Entry) Regulations 1996

Housing Act 2004

Lifting Operations and Lifting Equipment Regulations 1998
Management of Health and Safety at Work Regulations 1999
Manual Handling Operations Regulations 1992

Noise at Work Regulations 1989

Personal Protective Equipment at Work Regulations 1992
Pipelines Safety Regulations 1996

Pressure Equipment Regulations 1999

Pressure Systems Safety Regulations 2000

Provision and Use of Work Equipment Regulations 1998
Regulatory Reform (Fire Safety) Order 2005

Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 2013
Rights of Entry (Gas and Electricity Boards) Act 1954

Work at Height Regulations 2005

Workplace (Health, Safety and Welfare) Regulations 1992, as amended by
the Health and Safety (Miscellaneous Amendments) Regulations 2002.

100

©IGEM, IGEM House, High Street, Kegworth, Derbyshire, DE74 2DA. Website: www.igem.org.uk



IGEM/G/5 Edition 3 6 Working Draft after Comment

A2.2

A2.3

HSE ACoPs AND GUIDANCE

HSG48
HSG168
HSL56

HSL82
HSL122

HSL138

HSL153

HSR25

INDG370

R2P2

IGEM STANDARDS

IGE/TD/3
Edition 5
IGE/TD/4
Edition 4

IGEM/TD/13
Edition 2

IGEM/GM/6
Edition 2

IGEM/GM/7A
Edition 2

Human factors in industrial safety. Guidance
Fire Safety in Construction

Safety in the installation and use of gas systems
and appliances. Gas Safety (Installation and Use)
Regulations. ACoP and Guidance

Pipelines Safety Regulations. Guidance

Safety of pressure systems.
Safety Regulations 2000. ACoP

Dangerous Substances and Explosive Atmospheres
Regulations 2002. ACoP and Guidance

Managing Health and Safety in
Construction (Design and
Regulations 2015. ACoP and Guidance

Memorandum of Guidance on the Electricity at Work
Regulations

Fire and explosion; How safe is your workplace? A short
guide to the Dangerous Substances and Explosive
Atmospheres Regulations 2002

protecting people.

Pressure Systems

Construction.
Management)

Reducing risks, HSE’s decision

making process.

Steel and PE pipelines for gas distribution
PE and steel gas services and service pipework

Pressure regulating installations for Natural Gas,
Liquefied Petroleum Gas and Liquefied Petroleum
Gas Air

Non-domestic meter installations. Standard designs

Electrical connections for gas metering equipment

IGEM/GM/7B Edition 2Hazardous area classification for gas metering

IGEM/GM/8
Parts 1 to 5

IGEM/GM/PRS/1
IGEM/GM/PRS/3 |

IGEM/SR/25
Edition 2
IGE/UP/1
Edition 2
Reprint with
Amendments
IGE/UP/1A
Edition 2
Reprint with
Amendments

equipment

Non-domestic  meter installations. Flow rate
exceeding 6 m® h'! and inlet pressure not exceeding
38 bar

Meter Installation fittings

Meter Regulators for gas flow rates not exceeding 6m3
h-! and inlet pressures not exceeding 75mbar

Hazardous classification of Natural Gas
installations

area

Strength and tightness testing and direct purging of
industrial and commercial gas installations

Strength and tightness testing and direct purging of
small low pressure industrial and commercial
Natural Gas installations
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A2.4

BRITISH STANDARDS

IGEM/UP/1B
Edition 3

IGEM/UP/1C

IGEM/UP/2
Edition 3

IGE/UP/7
Edition 2

IGEM/UP/16

IGEM/UP/17

IGE/GL/1
Edition 2

IGEM/G/1

IGEM/G/4
IGEM/G/7
IGEM/G/11

BS 21

BS 476

BS 746

BS 951

BS EN 1504-7

BS 1552

BS 1560-3.2

BS 1640-3

BS EN ISO 17636-2
BS EN ISO 17637
BS EN ISO 17638

BS EN ISO 17640
BS 2971
BS 3799
BS 3974
BS 4422
BS 4872
BS 5440-1
BS 5440-2
BS 5546
BS 5864
BS 5871

Tightness testing and direct purging of small
Liquefied Petroleum Gas/Air, Natural Gas and
Liquefied Petroleum Gas installations

Strength testing, tightness testing and direct
purging of meter installations of maximum
operating pressure not exceeding 7 bar

Installation pipework on industrial and commercial
premises

Gas installations in timber framed and light steel
framed buildings

Design for Natural Gas installations on industrial and
commercial premises with respect to hazardous area
classification and preparation of risk assessments

Shared chimney and flue systems for domestic gas
appliances

Planning of gas distribution systems operating at
pressures not exceeding 16 bar

Defining the end of the Network, a meter
installation and installation pipework.

Definitions
Risk assessment techniques
Gas Industry Unsafe Situations Procedure

(abbreviated titles)

Pipe threads for tubes and fittings

Fire tests on building materials and structures
Gas meter unions and adaptors

Electrical earthing clamps

Products and systems for the protection and repair of
concrete structures

Taper plug valves

Circular flanges for pipes, valves and fittings

Steel butt welding pipe fittings

Non-destructive testing of welds. Radiographic testing
Non-destructive testing of welds. Visual testing

Non-destructive testing of welds. Magnetic particle
testing

Non-destructive testing of welds. Ultrasonic testing.
Arc welding of carbon steel pipework

Steel pipe fittings, screwed and socket-welding
Pipe supports

Fire Vocabulary

Approval testing of welders

Flues and ventilation

Ventilation

Installation of hot water supplies

Installation of gas fired ducted air heaters
Installation of gas fires, convector heaters, etc.
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® BS 5925 Ventilation principles and designing for natural

ventilation
BS 6001 Procedure for inspection by attributes

[ ]

® BS 6172 Installation of domestic gas cookers

® BS 6173 Installation of catering appliances

® BS 6400-1 Domestic-sized gas meters - low pressure

® BS 6400-2 Domestic-sized gas meters - medium pressure

® BS 6501 Metallic hose assemblies

® BS 6798 Installation of gas fired boilers

® BS 6891 Low pressure gas pipework in domestic premises

® BS 6956 Jointing materials and compounds

e BS 7281 PE pipes

® BS 7624 Installation of tumble dryers

® BS 7671 IET Wiring Regulations

® PBS 7838 Corrugated stainless steel semi rigid pipe

® PBS 8313 Building services in ducts

® BS 8499 Domestic gas meter boxes and meter brackets

® BSEN 30-1-1 Domestic gas cooking appliances

® BSEN 287-1 Testing of welders. Fusion welding

e BSEN331 Ball valves

e BSEN751 Sealing materials

® BSEN 1359 Diaphragm gas meters

® BSEN 1366 -3 Penetration seals

® BSEN 1366-4 Linear gap seals

® BSEN 1092-1 Flanges and their joints

® BSEN 1337 Structural bearings

® BSEN1775 Gas pipework in buildings

® BSEN1776 Gas Meters

® BSEN 1995-1 Design of timber structures

® BSEN 10253-1 Butt-welding pipe fittings

® BSEN 10255 Non-alloy steel tubes suitable for welding and threading

® BSEN 12068 External coating of pipelines

® BSEN 12405 Gas meters - volume conversion devices

® BSEN 12436 Ultrasonic domestic gas meters

® BSEN 12480 Rotary displacement gas meters

® BSEN 12732 Gas supply systems - Welding steel pipework

® BS EN ISO 12944 Corrosion protection by painting

® BSEN 13501-1 Fire classification of construction products and building
elements

® BSEN 15266 Stainless steel pliable corrugated tubing kits in
buildings for gas

® BSEN 62305 Protection against lightning

® BSENISO 10380 Corrugated metal hose and hose assemblies

® BS EN ISO 10497 Testing of valves; fire type testing

® BS EN ISO 10806 Fittings for corrugated metal hoses
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A2.5

A2.6

A2.7

BS EN ISO 13943
BS EN ISO 15614-1 Welding procedures. Arc welding.
BS EN ISO 19650
BS ISO 19921

Fire Safety Vocabulary

Building information modelling
Fire resistance of metallic pipe components.

INTERNATIONAL STANDARDS (abbreviated titles)

e DIN 3586

® DIN 30652-1

e [SO7-1

Thermal cut-off devices
Excess Flow valves
Pipe threads.

GAS INDUSTRY STANDARDS

® GIS/L1

® GIS/F7

® GIS/L2

e GIS/PL2-1

® GIS/PL2-3

® GIS/PL2-4

® GIS/PL2-6

® GIS/PL2-8

® GIS/PL3

® GIS/V7-1

® GIS/V7-2

® GIS/V7-3

e GIS/V4
SPAA

e MAMCoP

Seamless line pipe 40 mm to 100 mm inclusive
nominal size for operating pressure greater than 7 bar

Steel welding pipe fittings 15 mm to 450 mm inclusive
nominal size for operating pressures not greater than 7
bar

Steel pipe 15 mm to 450 mm inclusive nominal size for
services at pressures up to 7 bar supplementary and
amending specification to BS 3601

Polyethylene pipes and fittings for natural gas and
suitable manufactured gas pipes for use at pressures
up to 5.5 bar

Polyethylene pipes and fittings for natural gas and
suitable manufactured gas butt fusion tooling and
ancillary equipment

Polyethylene pipes and fittings for natural gas and
suitable manufactured gas fusion fittings with integral
heating element(s)

Polyethylene pipes and fittings for natural gas and
suitable manufactured gas spigot end fittings for
electrofusion and/or but fusion purposes

Polyethylene pipes and fittings for natural gas and
suitable manufactured gas pipes for use at pressures
up to 7 bar

Self anchoring mechanical fittings for polyethylene pipe
for natural gas and suitable manufactured gas

Technical specification for distribution valves Metal
bodies line valves for use at pressures up to 16 bar and
construction valves for use at pressures up to 7 bar

Technical specification for distribution valves Plastic
bodied valves of sizes up to 63 mm suitable for
operations at pressures not exceeding 5.5 bar

Specification for distribution valves. Part 3: Brass
valves and associated fittings for pressures not
exceeding 5 bar

Specification for Service isolation valves up to 50 mm
diameter for use up to 7 bar maximum operating
pressures.

Meter Asset Manager’s Code of Practice.

Note: The Supply Point Administration Agreement (SPAA) sets out the inter-operational

arrangements between Gas Suppliers and Transporters in the UK retail market. It is a multi-party
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agreement to which all Domestic Gas Suppliers and all Gas Transporters are required by their

Licences to accede, (c ted [ro149]: See comment 668.
A2.8 RESEARCH REPORTS [Formatted: Font: Italic

® [ERS R3845 Riser and lateral finite element analysis

® [ERS R4088 Design guidelines for internal steel riser laterals

® HSE RR630 Area classification for secondary releases from low

pressure natural gas systems.

A2.9 MISCELLANEOUS (abbreviated titles)

® The investigation and control of gas explosions in buildings and heating plant
(Harris, R.J., 1983)

NFPA68- Standard on explosion protection by deflagration venting

Flow of fluids through valves, fittings and pipe. Crane Co. Technical Paper No
410M.

® CIBSE Guide E - Fire Safety Engineering.
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APPENDIX 3 : RISK ASSESSMENT

All Sstandards aim to ensure the safety of persons and buildings. However, certain types of
property (related to public access and/or the local environment) are at a higher risk of
interference with the gas supply; multioccupancy buildings concentrate large numbers of
residents who can be affected; and, depending on the type of construction, an incident can
cause significant damage beyond the source. Catastrophic failure of the gas supply to or within
a multioccupancy building is defined as a more serious failure than would normally be expected
during the life of the installation, from whatever cause, and is perceived to be a greater risk
than for traditional housing. It is clearly the case that the gas supply in a multioccupancy
building is a greater societal risk, and it is societal risk which is more of a driver for gas safety
since the individual risk from the gas supply is at a level which would be considered acceptable.

This sStandard provides additional requirements for multioccupancy buildings such as for
components used in the installation and the siting of gas supplies. However, it is not possible
to cover the whole range of situations to be addressed in a specific way. Therefore, it is
important that the designer of the installation be able to demonstrate that the hazard arising
from the installation and the risk of a gas release leading to a fire or explosion with
unacceptable consequences are adequately controlled. This will require a risk assessment to
be carried out, either for a generic design or for the individual installation. The requirement is
set out in Section 7. This Appendix provides guidance for those specific issues related to multi-
occupancy buildings to assist in meeting this requirement. Further general guidance can be
found in IGEM/G/7.

A3.1 RISK ASSESSMENT PROCEDURE
A3.1.1 Hazard identification

The hazard to be addressed is a release of containment from the gas supply as
a result of the failure of a pipe or fitting or joint leading to an uncontrolled gas
release which, on ignition, results in a fire or, more seriously, of the release of
gas into a confined space within a building space or compartment in a quantity
capable of forming a flammable mixture which on ignition leads to an explosion
resulting in damaging overpressures. The factors which contribute to this are
the:

® |ikelihood of a release from pipework or component failure. This is a function
of the diameter and wall thickness of the pipework, the integrity with respect
to corrosion and fatigue, and the location with respect to the possibility of
accidental damage or of interference

® credible failure modes from the failure causes, whether a minor leak or a
break

® gas release rate on failure, which is a function of the failure size, the
upstream supply system and the supply pressure

® ventilation in any enclosure where a release could occur. The ventilation flow
acts to dilute and disperse any gas released

® degree of confinement (ability to vent an explosion overpressure) of any
compound/enclosure where gas could be released or could accumulate. This
is a function of the failure pressure of elements of the compound/enclosure,
such as windows, doors or lightweight panels which could act as vents, their
weight per unit area, and their area as a proportion of the dimensions of the
compound/enclosure

® contribution to the integrity of the building of any compound/enclosure in
which an explosion could occur and result in damage to structural elements.

Further guidance on confined spaces, particularly below ground spaces, is given
in Section A3.2 below.
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A3.1.2

A3.1.3

A3.1.3.1

A3.1.3.2

A3.1.3.3

A3.1.4

A3.1.5

Hazard reduction

Following the identification of the hazards and the means by which these may be
realised it is important as a next step to consider ways of reducing or eliminating
(designing out) hazards before considering means to assess or mitigate the
likelihood of their occurrence (the risk). Means of hazard reduction would include:

® |ocating pipework out of doors

® keeping pipework out of strongly confined spaces, for example avoiding
below ground entries

minimising pipe lengths
restricting the extent of the installation.

Risk evaluation
Failure mode

The possible failure modes of the system will be determined by the effect of the
causes of failure which can be identified for the system, and the properties of the
materials employed i.e. whether there is leak before break behaviour or where an
immediate complete break (catastrophic failure) is possible.

Failure frequency

Failure frequency data relevant to the installation ought to be used however it is
recognised that these may be difficult to obtain. It may not be possible to go
further than rank, in a qualitative but supportable way, the likelihood of failure
of the different pipe lengths and components.

Failure consequences

The consequences of releases into confined compound/enclosures: the build up
of a flammable mixture; the propagation of a flame through the mixture; and
the generation of an explosion overpressure, can be complex but are able to be
estimated with reasonable confidence. Studies have been carried out over a
number of years by DNV GL and its predecessors, HSE, and the Building
Research Establishment; see for example: Appendix 2.9, “The investigation and
control of gas explosions in buildings and heating plant”.

Mitigation

After the proposed design and location of the pipework installation has taken
into account the risk of a gas release, mitigation measures can be taken at this
stage to reduce the risk further, applied both to the likelihood of failure and the
consequences. Measures which can be adopted include: increased pipe wall
thickness, welded joints instead of screwed joints, excess flow valves, and
increased ventilation.

Significance of risk

At each stage of the above process it may be demonstrated that the design
results in an unacceptable result and the design needs to be revisited. In addition
the risk assessment process is iterative and for each mitigation measure
considered the reduction in either the frequency or consequences is evaluated
until the final design of the supply can be demonstrated to comply with the “So
Far As Is Reasonably Practicable” requirement of UK Health and Safety
legislation, usually referred to as “As Low as Reasonably Practicable” or ALARP.
For further guidance see A2.2 R2P2.
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A3.2
A3.2.1
A3.2.1.1

A3.2.1.2

SPECIFIC AREAS REQUIRING CONSIDERATION
Confined spaces
Introduction

The sections in the Standard on service entries and service risers intentionally
favour the installation of external risers as being the more inherently safe option.
Where risers are to be internal it is recommended that the service entry be above
ground. The option remains however for service entries to be below ground or
through below ground spaces such as car parks or basements. This section gives
additional guidance on confined spaces in general; this is most relevant to below
ground spaces because of their location with respect to the main structural
elements of the building. For below ground entries a specific risk assessment will
be required for such installations.

The position of the service entry may in turn determine the location of the meter
installation.

Hazard

The most significant hazard is, as described in Appendix 3.1.1 above, that of a
gas release into a confined space leading to the formation of a flammable
mixture which on ignition could lead to an explosion. The specific features which
can increase the hazard are related to the following:

o the failure causes
The access to, and security of, the installation influence the possibility of the
occurrence of accidental or deliberate damage.

The environment in below ground spaces may influence the likelihood of
corrosion.

® the gas release rate
The below ground level installation will include the inlet supply hence will
include the largest pipe sizes and highest pressures involved.

® the formation of a flammable mixture
The formation of a flammable mixture is a function of the gas release rate,
the volume of the compound/enclosure, and the ventilation air rate.
Ventilation of below ground spaces is very variable, that of basements and
service spaces may be limited whereas a car park, depending on its design,
may be very well ventilated. Note that ventilation provided for below ground
spaces may not be guaranteed if there are problems of vandalism or rubbish.

® the pressure generated

The pressure generated in an explosion is related to the ability to vent any
pressure rise. Many below ground spaces will not incorporate elements which
can fail at a low pressure and therefore vent any pressure rise to outside the
structure. The pressure rise is therefore likely to be higher than for above
ground sections of the building, hence potentially leading to damage to
structurally stronger elements, and with venting being more likely to be
upwards into the above ground section of the building. As with ventilation
the effects will be most serious for confined basements and service spaces
and least with more open areas such as car parks.

® the resultant damage
The response of the structure to the overpressure generated depends on the
design of the structure and the contribution to the structural strength of
those parts likely to fail. The elements which will experience most damage
are likely to be those having the largest areas such as walls and ceilings. The
effect on the structure will, therefore, depend on whether these elements
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provide the integrity of the structure or whether this is provided by, for
example, a steel or reinforced concrete frame.

As confinement increases, the increased pressure generated will result in a
greater degree of damage to the structure and to damage to more
structurally significant elements. Failure of higher strength components of
the structure may then lead to further structural failure.

Mitigating measures

The risk to persons and property from the hazard of an explosion in a confined
space can be mitigated by a number of measures, the most obvious being to
remove or reduce the hazard by excluding gas supplies from such spaces,
particularly those below ground.

likelihood of failure

Consideration needs to be given to the mechanical integrity of pipes and
fittings, for example by increasing the wall thickness of pipes and using all
welded construction. Potential sources of release such as the meter
installation will require special consideration (see A3.3.2 below).

In addition to the mechanical strength and the integrity of the installation,
the influence of human factors, problems arising from maintenance or
interference also have to be considered.

consequences of failure

o Release rate: The release rate on failure is a function of the upstream
supply and can be restricted by the fitting of an appropriately sited
calibrated EFV in the gas supply to an individual dwelling (see Sub-
Section A3.5 below).

e Formation of flammable mixture: The most important means of
addressing this is with ventilation, normally wind driven natural
ventilation. A below ground car park, with openings on all sides, may
have sufficient ventilation to prevent the formation of a flammable
mixture from a complete break in the supply, however other spaces may
have limited ventilation which may become blocked over time.

Options for preventing or mitigating the formation of a flammable mixture
through a below ground space include isolating (or separating) the
pipework installation and providing a dedicated direct access for
ventilation to the outside, for example a duct. Other means such as
mechanical ventilation, or gas detection and isolation, could be used,
however these are not normally practical options in domestic situations.

e Ignition: Ignition sources can be minimised but cannot normally be
controlled in domestic buildings.

e Generation of overpressure: The behaviour of a gas-air mixture on
ignition is complex. It is a function of the mixture concentration, the
volume of the compound/enclosure, the generation of turbulence, and
the presence and location of weaker elements of the structure which will
fail and initiate venting of the overpressure.

For above ground rooms and communal spaces, weaker elements such
as doors and windows can act as vents and fail, thus reducing the
overpressure generated. However, where a flammable mixture can form
in more than one room or in a room not directly ventilated to outside, the
effects of such vents is reduced.

For below ground spaces the presence of weaker elements such as doors,
windows or lightweight panels is less likely and any access doors or
ventilators are unlikely to be of adequate size to have any significant
effect. Venting may be present (the case of car park spaces has already
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been referred to) or it may be possible to ensure the presence of vents
such as ventilation openings. Separation or isolation of the installation,
such as with a duct as previously noted for mixture build up, will also
mitigate this by preventing the mixture being present. The access to the
outside from this has to however be such as to be able to vent any
overpressure in this (probably much smaller) isolated volume to the
outside without venting into the below ground space.

In summary gas supplies in below ground spaces need to be avoided
where there is a practicable alternative. Where installations are to be
sited below ground it can be seen that “openness” in terms of ventilation
and venting is a key element in mitigation of the risk. A suggested
alternative is the isolation (or separation) of the installation from the
below ground space.

It is likely that gas supplies in well ventilated car park spaces will be
acceptable, having due regard to the hazards inherent in such situations,
whereas supplies will be unacceptable in strongly confined spaces where
there is no provision to protect the integrity of the structure from the
overpressure generated in an explosion.

CHECKLIST OF FACTORS TO BE CONSIDERED AND DESIGN OPTIONS

Network Pipelines

Factors

® access for maintenance/inspection of condition

® the required location of meters i.e. external or internal

® risk of vandalism

® whether buildings in which pipe is installed are occupied
® degree of simplicity of ventilation

® the location of means of escape

® whether areas into which a pipeline enters are “confined”

e length of buried pipe
e pipe material and jointing method
e potential for corrosion.

Options

® external rather than internal risers

® internal risers near the outside rather than deep within buildings/building
complexes (so decreasing the length of buried pipe and generally improving
ease of access)

® simple ventilation methods rather than ducted air, and using ventilation

directly, rather than indirectly, to outside air.

Meter Installation

Factors

accessibility of the meter/housing, for example is it accessible to all building
occupants or just one dwelling’s occupants?

any history of unauthorised interference in that geographical area

any obvious concentration of criminal activity (including theft, vandalism and
incompetent/unauthorised working) in that neighbourhood

are the occupants of the building generally at higher risk in the event of an
incident, for example are they generally older or infirm?

does the location give concerns for the impairment of the means of escape
in the event of an incident resulting in fire, explosion or structural damage?
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® risk of flooding e.g. meter regulators, basement meter rooms.

Options

relocation to outside the building

relocation to a more appropriate place within the building
additional security, making access more difficult

fitting of TCOs

inclusion of calibrated EFVs

locate meter installation above anticipated flood level.
Installation Pipework

Factors

access for maintenance/inspection

risk of vandalism

access to the ECV(s) and additional emergency control valves (AECVs)
the location of means of escape

length of pipework to which access is difficult

the number of AECVs

pipe material and jointing method

degree of simplicity of ventilation

potential for corrosion

potential load.

Options
® using external rather than internal installation pipework risers
® additional security, making access more difficult

® using steel rather than copper/Pliable Corrugated Stainless Steel Tube
pipework

® simplifying ventilation methods.
Appliances

Factors
type and age of chimneys, including shared chimneys and flues

® type and age of appliances
® safety devices fitted in rooms, on appliances and for chimneys
® vulnerability of the occupants, for example in relation to age, physical

capability, etc.
EXCESS FLOW VALVES
Introduction

Sub-Section 7.2 requires that specific consideration be given in the risk
assessment to the meter installation and the risk of a gas release into an
individual dwelling. One particular need is that of determining the requirement
for the fitting of an EFV. Since these devices have not historically been fitted but
are now becoming increasingly available and specified further guidance on their
properties and application, with respect to the risk from the gas supply, is given
here.

%3.3.2.32 includes the installation of calibrated EFVs as one of the options where
the risk assessment shows that there is a “significantly higher risk of theft or
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vandalism” (compared to a typical average installation). Other options are
quoted, however for a meter installation which has been sited inside a
multioccupancy building or within an individual dwelling in a multioccupancy
building the fitting of an EFV is likely to be one of the options requiring
consideration. See Appendix 3.5 for a description of the operation and properties
of EFVs in the context of this application.

A3.4.2 Hazard

The specific hazard addressed in this section is that of a failure of the gas supply
at or downstream of the meter installation within a dwelling leading to a gas
release into the dwelling. The cause of failure is most likely to be from
interference, whether accidental or deliberate and including theft, vandalism,
poor installation practice, but could also result from a fire not initially involving
the gas supply.

A3.4.3 Risk Assessment

The most effective means of controlling risk is to remove either the cause(s) of
failure and/or the consequences whereas EFVs simply mitigate the
consequences. Where the possibility of failure of the gas supply is prevented or
made non-credible by other protective means, or the meter is sited in a location

where the consequences of a gas release are limited, as set out in clause P§.2.2] [Commented [ro151]: See comment 678 Agreed

the fitting of an EFV would not be necessary. Normally it is not possible to
prevent failure, or to limit the consequences, for an internal meter location.

The purpose of this Section is to give guidance on the relative risk of different
installations with reference to the need to install EFVs.

e failure frequency
No data on the number of incidents of gas release, fire or explosion in blocks
of flats have been available in the preparation of this Section. Data may be
available within the industry or from emergency call out records which could
assist with a quantitative risk assessment of EFVs.

While the overall risk of explosion is| low, incidents have occurred and the ( commented [ro152]: Comment 679 Agreed

general factors which contribute to the risk are known. In the first instance
the assessment will probably have to be qualitative and based on the relative
contribution of factors to the likelihood and the consequences of an incident.
If gas release or incident data become available a more quantitative
assessment would be possible.

Assuming an initially correctly installed gas supply system, failure would be

predicted to result from deliberate or accidental damage. Failure is therefore

more likely:

e where there is ready or public access to the meter installation

e where vandalism of the installation is credible

e where installation pipework and/or appliances can be removed as a result
of theft

e where appliances and, possibly, pipework may be removed by occupants
e.g. on moving premises

e where DIY on the gas installation is likely.

® consequences of release

The consequences of concern are those of a gas aided fire, or of an explosion,
which can cause structural damage leading either directly to personal injury
or indirectly due to the blocking of escape routes. The consequences of
releases have been discussed in the preceding sections of this Appendix; they
will be greater, on ignition, if a gas release is into a relatively strongly
confined space, a poorly vented space, or a space with no direct access (vent)
to outside i.e. an "enclosed” room.
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From a consideration of the likelihood and consequences of failure, as
discussed above, it is possible to identify examples of installations which can
be considered as being of “lower risk” and of “higher risk”.

General guidance

® Locations at “lower risk”

e Where a release from a meter installation cannot enter a confined
“inhabited” space e.g. from an external meter box or a remote meter
room i.e. the structure of the flats is not at risk from a gas escape.

e Low rise properties of similar construction to normal housing where the
hazard and risk would be the same as for normal housing.

e Installations with external risers with the gas installation confined to
rooms with an outside wall and window(s). The installation inside the
property is limited and is in a location where the effects of an incident
would be limited.

® Locations at “greater risk”

e Where a meter installation is accessible and a release can enter a
confined inhabited space, e.g. internal meter, meter in common entrance
area.

e Installations with internal risers with the gas installation on the “inside”
of the property, e.g. internal kitchens. A release could be into a confined
space with limited natural ventilation and venting only into another room.

e Properties where an explosion can affect several dwellings, or the escape
route(s). This will depend on the method of construction of the property.

e Additional factors
Regardless of the above, EFVs would likely be specified in blocks of greater
than around 5 storeys (18 m - taken to be the limit of rescue from outside
the building), where the need to protect escape routes is greater; and in
blocks where the occupants are more likely to result in damage/interference
with the installation e.g. transient populations, students, problem tenants.

PROPERTIES OF AN EFV
Introduction

An excess flow valve provides a safeguard against downstream escaping gase
exceeding a pre-determined rate, typically a sensible margin above either the
maximum demand or the rating of the installed meter; e.g. for a typical 6 m? h-
! domestic meter, the use of an EFV that trips in the range 7.8 to 8.7 m3h!
would be expected (a lower value could be selected where the demand is and
will remain} ksignificantly less than the meter capacity). This will protect the
supply against catastrophic failure from causes such as:

® meter theft

® accidental damage
® vandalism

® the effects of fire.

Protection may also be provided against theft or damage to appliances and
appliance connections. This is however dependent on the flow rate at the point
of release which is a function of the installation. An open ended installation pipe
would in many cases result in a release rate which exceeds the trip setting
however it is self-evident that leaks with a flow rate of less than the calibrated
trip setting of the EFV will not be protected against.
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While EFVs have a positive role, there are factors which may militate against
their universal installation:

® the low risk of gas release and explosion would not suggest the need for
universal additional safeguards

® there is a cost involved in their installation. This is not a large sum per
installation but may represent a significant “industry” investment

® their installation increases the pressure drop across the meter installation;
this could be a problem where the available pressure drop is limited

® there is a potential ongoing maintenance requirement.

For the purposes of this application of EFVs, it is assumed that they are of the
weep reset type, installed upstream of the meter|and as part of the ECV. |

Effectiveness

A Failure Mode and Effect Analysis, on the general application of EFVs, has been
carried out by the Health and Safety Laboratory (HSL) and reviewed specifically
in the context of this application and for the type of EFV assumed. This has
shown that:

® if a valve fails to operate on demand the situation is no worse than with no
valve installed

® f a valve operates prematurely or due to surge the result is a nuisance
isolation of the supply which will self-reset if the downstream supply is
isolated.

The review concluded that there are no identified failure modes which, for
practical purposes, increase the risk from the installation.

There is a possible increase in the risk of unauthorised interference and of
maloperation e.g. reset of a nuisance (rather than real) trip by using the ECV.
This is an unlikely event and is unlikely to result in a serious hazard. It is covered
by the requirement for flame failure devices on burners of unflued appliances.

There may be a problem with the pressure drop across the installation. This
would not normally result in a hazard since appliances are required by standards
to operate safely or to shut down on reducing supply pressure. All appliances,
with the exception of cookers and some types of space heaters, are assumed to
be connected to a chimney.

Reliability

The type of EFV being considered is a simple device. The reliability of EFVs is not
known with sufficient confidence to predict the behaviour of a large population
of valves in service for tens of years; however growing populations exist in other
countries from which reliability data is beginning to emerge. Data on reliability
currently available does not indicate any problems for a correctly specified and
installed valve.

Summary

On the basis of the above, and for the purposes of this appendix, it can be
assumed that:

® the installation of an EFV does not increase risk, it reduces risk, or on failure
has no effect on risk

® EFVs can be assumed to be reliable.
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THERMAL CUT OFF VALVES
Introduction

Sub-Section 7.2 also notes the need to consider the fitting of a TCO if the risk
assessment requires it. A TCO has been a specific requirement for installations
where a fire involving the gas supply can impair the availability of a means of
escape such as a timber stairway. For a multi dwelling building this should not
present the same problem within a dwelling however the risk of escalation
beyond the dwelling may indicate the need for a TCO. A TCO may also be
required to be fitted to a meter bank installation where the risk of damage or
interference is identified as an issue.

A3.3.2.2 above identifies a TCO as a mitigation of the risk at a meter installation.
Where an EFV and a TCO are both indicated a combined valve can be installed
which would reduce the combined pressure drop from separate valves.

Hazard

The purpose of a TCO is to isolate the gas supply in the event of an external fire.
This could in theory result from an ignited gas escape downstream however the
most likely cause is a non gas related “domestic” fire which engulfs or impinges
on the gas supply. Failure of a component of the gas supply could result in an
external release of gas which will be ignited and hence escalate the fire. In order
for this to happen it would be assumed that the fire is well developed.

The normal procedure in the event of a fire in a multi dwelling building has been
to evacuate the individual dwelling involved, raise the alarm and isolate the
supplies, probably at the entry to the building. The installation of a TCO would
result in the local isolation of the gas supply, which could be before or after the
building isolation has taken place.

Risk Assessment

Unlike EFVs the risk is not generally due to an event on the gas supply system
but an external event. Its purpose is to isolate the gas supply from the event
and prevent an escalation due to the involvement of the gas supply.

Failure frequency

Data on the reliability of operation on demand, or failure to operate, are not
available to help with this Section, data or individual descriptions of incidents
may be available from emergency call out reports. The assessment must
necessarily be largely qualitative.

Assuming a demand on the system i.e. an external fire, the likelihood of
operation of the valve depends on its location with respect to the location and
development of the fire and components which are more likely to fail in the event
of fire and lead to a release of gas; this is more likely in the meter area. Where,
in a dwelling, a fire involves a downstream component such as on an appliance
a failure could occur before the TCO is involved. In this case an EFV, if fitted
and is assumed to be close to the TCO, may operate to isolate the supply.

Assuming an initially correctly installed gas supply system the addition of a TCO
would be indicated in a dwelling where:

® The gas supply contains components which could fail in the event of a fire,

for example if the meter is located in the dwelling
® The fire hazard is deemed higher than normal
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® A fire in the dwelling has the potential to affect other dwellings or escape
routes

® A TCO is capable of being activated; if the meter installation and associated
components are in a fire rated enclosure which is deemed to be secure the
TCO may not operate in the time scale of other measures to be taken.

® There is a commercial advantage in limiting the potential damage from a
fire.

Consequences of release

The consequences related to the requirement for a TCO are from a gas release
supporting, and hence accelerating, a pre-existing fire. This could result in
reducing the time available for decisions about evacuation and increasing the
difficulty in fighting the fire. The consequences may also be mitigated by the
isolation of the gas supply in the building or from the operation of an EFV.

Examples of “lower risk” and “higher risk” locations with respect to installing a
TCO are general as for EFVs in A3.4.4 above. Additional factors would be
whether the location, e.g. in a secure meter room is susceptible to the
occurrence of a fire, and whether the TCO is remote or separated from the space
or dwelling being considered.

Properties of a TCO

A TCO isolates the gas supply when its temperature reaches a pre-set value,
typically around 95°C. It comprises a valve which is prevented from closing
under the action of a spring by a fusible element which melts under the action
of heat and releases the spring. The valve then remains closed and cannot be
reset, this will not be an issue if the installation overall has suffered fire damage.
If it has closed for any other reason the valve will need to be replaced.
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APPENDIX 4 : REGULATION 6 OF DSEAR

The following is an extract from DSEAR and is reproduced for ease of reference.
Note:  For further information see HSL138.

(1) Every employer shall ensure that risk is either eliminated or reduced so far as is reasonably
practicable.

(2) In complying with his duty under paragraph (1), substitution shall preferably be
undertaken, whereby the employer shall avoid, so far as is reasonably practicable, the
presence or use of a dangerous substance at the workplace by replacing it with a substance
or process which either eliminates or reduces the risk.

(3) Where it is not reasonably practicable to eliminate risk pursuant to paragraphs (1) and (2),
the employer shall, so far as is reasonably practicable, apply measures, consistent with the
risk assessment and appropriate to the nature of the activity or operation -

(a) to control risks, including the measures specified in paragraph (4); and

(b) to mitigate the detrimental effects of a fire or explosion or the other harmful physical
effects arising from dangerous substances, including the measures specified in
paragraph (5).

(4) The following measures are, in order of priority, those specified for the purposes of
paragraph (3)(a) -

(a) the reduction of the quantity of dangerous substances to a minimum;

(b) the avoidance or minimising of the release of a dangerous substance;

(c) the control of the release of a dangerous substance at source;

(d) the prevention of the formation of an explosive atmosphere, including the application
of appropriate ventilation;

(e) ensuring that any release of a dangerous substance which may give rise to risk is
suitably collected, safely contained, removed to a safe place, or otherwise rendered
safe, as appropriate;

(f) the avoidance of -

(i) ignition sources including electrostatic discharges; and
(ii) adverse conditions which could cause dangerous substances to give rise to
harmful physical effects; and

(g) the segregation of incompatible dangerous substances.

(5) The following measures are those specified for the purposes of paragraph (3)(b) -
(a) The reduction to a minimum of the number of employees exposed;
(b) The avoidance of the propogation of fires or explosions;
(c) The provision of explosion relief arrangements;
(d) The provision of explosion suppression equipment;
(e) The provision of plant which is constructed so as to withstand the pressure likely to be
produced by an explosion; and
(f) The provision of suitable personal protective equipment.

(6) The employer shall arrange for the safe handling, storage and transport of dangerous
substances and waste containing dangerous substances.

(7) The employer shall ensure that any conditions necessary pursuant to these Regulations for
ensuring the elimination or reduction of risk are maintained.

(8) The employer shall, so far as is reasonably practicable, take the general safety measures
specified in Schedule 1, subject to those measures being consistent with the risk
assessment and appropriate to the nature of the activity or operation.
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APPENDIX 5 : GUIDANCE ON ELECTRICAL SAFETY

This section is intended to provide the gas engineer with an insight into the requirements for
electrical safety of a gas installation; in particular, the requirements of BS 7671:2018
Requirements for Electrical Installations. IET Wiring Regulations, with respect to protective
equipotential bonding of network and installation pipework. Authority for the design of the
building’s electrical system rests with a qualified electrical engineer or other Competent Person
working in accordance with BS 7671:2018.

Should any of the instructions in this section conflict with BS7671:2018, then BS7671:2018
will always take precedence.

A5.1

A5.2

A5.2.1

A5.2.2

A5.2.3

A5.2.4

A5.2.5

GENERAL

In order to provide protection against electric shock, BS7671 requires the
creation of equipotential zones within buildings. Extraneous-conductive-parts,
i.e. those which could conduct electricity from outside the zone, need to be
bonded to earth. Equipotential bonding shall be provided according to the
following clauses.

PROTECTIVE EQUIPOTENTIAL BONDING

In all cases, the protective bonding conductor connection is to be made as near
as practicable to the point of entry into the building or dwelling. The connection
is to be made to hard metal pipework free from paint or other covering and not
to any soft or flexible metal connections and before any branch pipework. Where
practicable, the connection is to be made within 600mm of the meter outlet
union or the point of entry into the building or dwelling if the meter is elsewhere.
See clause 544.1.2 of BS7671:2018.

The protective bonding conductor connection shall be in an accessible and visible
position and shall be permanently fitted with a durable label to BS 951 with the
words: “Safety Electrical Connection - Do Not Remove”.

The size of the bonding conductors shall be in accordance with BS7671.

Where the incoming pipe is fitted with an insulating fitting or is otherwise
electrically insulated according to clause 14.2 above, equipotential bonding is
not required.

When required, the protective bonding conductor shall be fitted so as to connect
the incoming gas piping to the building’s main earthing terminal.

There are two locations for protective bonding conductor connections to gas
pipes:

(a) Where the meter or meters are located adjacent the point of entry into the
building or dwelling, the protective bonding conductor connections shall
made on the outlet side of each meter.

(b) Where the meters are elsewhere, the connection shall be made on the
network pipeline or installation pipework at its point of entry into the building
or dwelling.

Unless a local insulating section is fitted at the entry into each dwelling, the pipe
entering the dwelling becomes an extraneous conductive part and is to be
bonded to the dwelling’s earthing terminal.

Meter Banks: Where a meter bank and the point of entry are adjacent, the
equipotential bonding is to be fitted to the outlet of each meter according to
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A5.2.6

A5.2.7

A5.2.8

A5.2.9

A5.2.10

clause 5.2.3 (a) above, unless the incoming pipe is fitted with an insulating
connection as clause 5.2.1 above. See Fig.39.

Where a network pipe enters the building within a dwelling, unless the incoming
pipe is fitted with an insulating connection as clause A5.2.1 above, the pipeline
is to be bonded to the building’s main earthing terminal as clause A5.2.3 (b). In
addition, the installation pipes within the flat are to, if appropriate under clause
A5.2.4, be bonded to the dwelling’s own earthing terminal according to clauses
A5.2.3 (a) or (b).

With both internal and external metal risers, protective bonding conductor shall
be fitted in accordance with clause A5.2.4 above at the pipe’s entry into each
dwelling. The bonding connection shall comply with A5.2.3 (a) or (b) as
appropriate. For external PE risers, no such bonding is required.

For external meter boxes, the protective bonding conductor connection should
be inside the building and as near as practicable to the pipe’s entry into the
building. Alternatively, the connection should be made within the box/housing.
It is essential that neither the bonding conductor can become damaged nor the
integrity of the box/housing and the sealing of any sleeve become compromised.

Where the meters are installed in a separate building, equipotential bonding will
depend on the arrangement of the pipes connecting the separate building to the
main building.

¢ The incoming network pipe shall be fitted with an insulating joint installed
according to clause 14.2 or shall be fitted with a main equipotential bond
as clause A5.1.

e Where the connecting pipes are metal and in contact with the ground,
then insulating joints installed according to clause 14.2 shall be installed
at each end as they emerge from the ground. Equipotential bonding is
not required.

¢ Where the connecting pipes are metal but not in contact with the ground,
they remain extraneous conductive parts and shall be fitted with
insulating joints complying with clause 14.2 or bonded as they enter each
building (see note below).

e Where the connecting pipes are PE and no conductive parts are below
ground, then no equipotential bonding is required in either building.

Note: If the separate building’s electrical supply is connected to the main building using the TT
system, the two buildings’ earthing systems are not to be connected by any bonding
conductor or electrically conductive pipework. All exposed conductive interconnecting
pipework is to be fitted with at least one insulating joint complying with clause 14.2. It
cannot be possible to touch exposed conductive parts of the two bonding systems
simultaneously - see BS7671:2008 chapter 41.

Any bonding conductor in the separate building is not to be connected to that building’s own
earthing terminal and thence to a separate earth electrode. See BS7671:2018, chapter 54.

All electrical work shall comply with BS7671 and must be carried out in
accordance with the law, all H & S Regulations and best practice. Among these
requirements, the employer must ensure that:

e staff are competent to carry out the work they are given,

o safe working practices are adopted, and

o all electrical equipment and wiring, including the installation, are maintained
in a safe condition.

The safety of persons using and maintaining the gas installation must always be
considered.
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Note:  This figure has been reproduced with the permission of the Energy Networks Association.
FIGURE 33 - BONDING ARRANGEMENTS FOR UTILITIES IN FLATS
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FIGURE 34- ELECTRICAL BONDING FOR ABOVE-GROUND PIPELINE
BUILDING ENTRY (STEEL PIPE)
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This bond is not required if Insulation
Joint is fitted to lateral pipe
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FIGURE 35 - ELECTRICAL BONDING FOR ABOVE-GROUND PIPELINE
BUILDING ENTRY (PE PIPE UP TO BUILDING ENTRY)
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Note: Ventiiation not shown for clarity

Note:  Ventilation is not shown, for clarity.

FIGURE 36 - ELECTRICAL BONDING OF A BELOW-GROUND ENTRY
SYSTEM AND INTERNAL RISER
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Note: Ventilation is not shown, for clarity.

FIGURE 37 - EQUIPOTENTIAL BONDING. EXTERNAL PE NETWORK RISER
WITH GUARD AND CATHODICALLY PROTECTED
BELOW-GROUND PIPE OR PROTECTION SLEEVE
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FIGURE 38 - EQUIPOTENTIAL BONDING. EXTERNAL STEEL NETWORK
RISER WITH CATHODICALLY PROTECTED BELOW-GROUND
PIPE OR PROTECTION SLEEVE
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Note 1: Ventilation, TCOs & EFVs are not shown, for clarity.

Note 2: Main protective bonding requires a competent electrical engineer to provide specific advice
on the most appropriate solution. The completed works need to meet the requirement of

the latest edition of BS 7671.
FIGURE 39 - MAIN PROTECTIVE BONDING CONDUCTOR. REMOTE METER

INSTALLATION. INTERNAL METALLIC INSTALLATION
PIPEWORK - METERS IN SAME BUILDING
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APPENDIX 6 : TIMBER FRAMED BUILDINGS

GAP LOCATION OPENING AND CLOSING GAPS (mm)
Floor joists
Solid timber (mm) | Engineered I-joist (mm)

Eaves/verge Add 5 mm to gap dimension at level below
Sixth storey Specialist calculations to be 61
Fifth storey submitted 53
Fourth storey 45
Third storey 45 35
Second storey 35 25
First storey 20 15
Ground storey* 5 5

*Ground storey or lowest level of timber frame.

TABLE 13 - DIFFERENTIAL MOVEMENT OF TIMBER FRAMED BUILDINGS

The gap sizes are based on the following:

timber joist and rim beam/header joist maximum depth 240 mm

timber frame floor cross section is as shown below with maximum 45 mm deep timber
plates/binders

single head binder at the eaves. Maximum double sole plates
calculations, where required, to be based on BS EN 1995-1-1

timber components are not saturated and normal moisture contents at the time of
construction (e.g. less than 20%) and tight jointed construction

movement gaps in excess of 35 mm should be protected by cover strips

the table allows for a 2 mm thickness of compressible material in closing gaps. Check the
manufacturer's product details

outer leaf brickwork with expansion rates no greater than 2.5 mm per storey

brickwork up to 5 storeys with lightweight cladding above 5 storeys

lightweight cladding - floor level joints to be 15 mm for solid timber and 10 mm for
engineered I-joists

the ground floor is concrete. For ground floors of timber joists add 15 mm for solid timber
and 10 mm for engineered I-joists.

Note:  Further guidance on installations in timber framed buildings is given in IGE/UP/7.
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APPENDIX 7 - HIGH TEMPERATURE RESISTANCE OF VALVES AND END
CONNECTIONS

This appendix reviews the standards associated with the ability of a valve and an end
connection i.e. flange joint gasket, to resist high temperatures. [t is provided as background
information for Gas Engineers who may not have specialised in fire safety engineering and who

need to liaise with such specialists.|

Ci d [ro155]: See comment 711. Reason given ]

There are many standards associated with such requirements and all are not consistent with
each other. Not all of those standards use the same temperatures. Some tests use a constant
temperature whilst others use a ramp test where the furnace is required to rise in temperature
throughout the test.

A number of European Standards use a test temperature of 650°C, which is the self-ignition
temperature of natural gas. On the other hand, tests in British and Gas Industry (GIS)
Standards use a test temperature of 800°C or 850°C on the grounds that Approved Document
B to the Building Regulations refers to 800°C in the definition of a “High Melting Point Metal”
pipe in the section of the document addressing “Protection of Openings and Fire Stopping”.

Note: The definition in Approved document B is "A high melting point metal means any metal (such as cast iron, copper
or steel) which, if exposed to a temperature of 800°C, will not soften or fracture to the extent that flame or hot gas

Ci d [ro156]: See comment 710.

BS EN 1775 Annex A: Procedure A

The pipework component is connected to inlet and outlet joints and the complete assembly is
installed in the centre of the furnace using supports if necessary. With the discharge valve
closed the pipework component is subjected to a pressure of 50 mbar and its leak-tightness is
checked.

With the pipework component subjected to a pressure of 50 mbar, the temperature of the
furnace is increased by 821 K (548°C) in 30 min in accordance with the curve specified in ISO
834-1.

During the increase in temperature, the internal pressure of the pipework component is
maintained at 50 mbar by means of the discharge valve and the leakage rate recorded on a
flow meter is checked.

This test is deemed to be passed if the leakage rate of the pipework component, measured
under specified conditions, does not exceed 150 dm3/h or the value specified in the European
Standard for the pipework component, during and after the 30 min increase in temperature in
accordance with the curve specified in ISO 834-1 and under a constant pressure of 50 mbar.

Procedure A is generally applied to building products and Procedure B to pipework products.

BS EN 1775 Annex A: Procedure B

The pipework component is connected to inlet and outlet joints and the complete assembly is
installed in the centre of the furnace using supports if necessary. With the discharge valve
closed the pipework component is subjected to a pressure of 100 mbar with nitrogen and its
leak-tightness is checked.

With the pipework component subjected to nitrogen pressure at the test pressure of 100 mbar,
the temperature of the furnace is increased in accordance with the ISO 834-1 curve. When the
temperature of the pipework component reaches 650 °C in the coolest part, the temperature
of the furnace is adjusted to maintain this temperature at a constant level on the pipework
component for 30 min.

Throughout the test the pressure is maintained at a constant level in the pipework component
by means of the discharge valve and the leakage rate is monitored at all times by successive
measurements with each measurement time being less than 5 min.
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The leakage rate is the ratio of the volume of nitrogen measured to the measuring time.
This test is deemed to be passed if the leakage rate of the pipework component, measured
under the specified test conditions, does not exceed 150 dm3/h or the value specified in the
EN standard of the pipework component.

Procedure A is generally applied to building products and Procedure B to pipework products.

BS 1552 Open bottomed taper plug valves

At an internal air pressure of 50 mbar, subject one open valve and one closed valve to a fire
resistance test for a period of 30 min, in accordance with the standard time/temperature
relationship given in A.2.2 of BS 476 : Part 20 : 1987.

Measure the furnace temperature with thermocouples placed symmetrically about and (25 +
2) mm from the surface of the valve. Ensure that the final temperature does not exceed 850°C.

Monitor the leakage during the test and, after cooling to room temperature, measure the total
leakage at an internal air pressure of 50 mbar.

After cooling to room temperature, close the open valve and measure the total leakage of each
valve at an internal air pressure of 50 mbar.

Meter controls and other valves which are declared to be fire resistant shall not melt
nor show any sign of deformation during the test specified in this standard and the total
leakage, i.e. let-by and soundness, from each valve shall not exceed 0.14 m3/h at an internal
air pressure of 50 mbar.

After cooling to room temperature, the total leakage shall remain within this limit. It shall then
be possible to close the open valve by use of the handle or a commercially available spanner
or wrench, and the total leakage through the closed valve shall not exceed 0.14 m3/h.

BS EN 331: 2015 - Manually operated ball valves and closed bottom taper plug valves
for gas installations for buildings

This standard uses Procedure B from BS EN 1775 Annex A.

GIS:V7 -3 Brass bodied manually operated ball & taper plug valves MOP 5 bar & d <
50mm

GIS V7-3 specifies that ball and plug valves used as ECVs shall comply with the test
requirements of BS 1552 but with a test temperature rise of 800°C above ambient temperature

for 30 minutes.

IIVs, BIVs and LIVs are specified to be tested by Procedure B from BS EN 1775 Annex A.

BS EN ISO 10497 - Fire Type Testing of Valves

This standard is applicable to all sizes of valve.

The test is undertaken on a closed valve. It is completely filled with water under pressure and
then it is completely enveloped in flames with an environmental temperature in the region of
the valve of 750°C to 1000°C for a period of 30 min. After cool-down from the fire test, the
valve is hydrostatically tested to assess the pressure containing capability of the valve body,

seats and seals.

Potential pipework to valve end connection joints i.e. the valve’s flange connections, are not
intended to be evaluated as part of the test.

Note:  API 6FA is a very similar test of the fire resistance of a valve.
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BS EN 19921 - Ships and marine technology. Fire resistance of metallic pipe
components with resilient and elastomeric seals. Test methods.

This standard applies to a wide range of pipe fittings including flanges, gate valves, butterfly
valves and filters. It also applies to metallic expansion joints and other flexible parts,
excluding hoses and hose assemblies.

The component under test shall be completely enclosed by flames.
Water shall flow through the test piece during the test.
Test criteria include:

e Flame temperature - 800°C + 50°C

e Maximum water temperature - 85°C

e Working pressure - at least 5 bar £ 0.2 bar

e Duration - 30 minutes

e Tightness test at end of exposure to fire and at ambient temperature - at least 1.5 x
working pressure.

API 6FB - Test for End Connections

Separate test temperatures are specified for on shore and off shore application. The on shore
test involves heating a 1!/>” steel calorimeter block under the flanged joint to 650°C within 15
minutes from the start of the test.

The Fire Test requires that any sealing end connection hold for 30 minutes whilst being
enveloped by a flame and then hold for a cool down period. After the test piece assembly is
cooled down to room temperature the line is depressurized and then re-pressurized. During all
facets of the test the gasket must not exceed an API specified leak rate.

In the fire test, the flange is pressurized with a test pressure of 75% of the API rated working
pressure. The test pressure is maintained during the burn and cool-down periods.

After 5 minutes a fire is established and the flame temperature is monitored. The average of
the thermocouples measuring the flame temperature must reach 760°C within 2 minutes and
the average of the calorimeter under the flange shall reach 650°C within 15 minutes. The burn
period shall last for 30 minutes. After the burn period the connection is air-cooled down to
100°C or less. After cooling down the test piece is depressurized and the pressure is increased
again to the test pressure and held for 5 minutes.

The maximum allowable leak rate is 1 ml/min/inch of mean gasket circumference.
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APPENDIX 8 — EXAMPLE POST CONSTRUCTION INSPECTION CHECKLIST

Project Title: Project Number:
Block Name/Number: Design Revision:
No. of Gas Supplies: No. of Floors in the Building: Building Use:
Building Type: I” Reinforced Concrete Framed | Steel Framed I” Timber Framed I” Cross Lammnated Timber [ Double Brick & Block | Other please define
Location of Installation: | I~ underground Car Park I~ Basement I~ Within Individual Dwellings I” Meter Room Ground Floor I~ Meter Room Each Floor
Type of System: [~ Domestic Meterbank  _~ Commerical Meterbank I Internal Riser I” External Riser
Type of Construction: I~ Welded Steel I~ Screwed Steel Type of Entry: I~ Above [ Below (sealed 32mm) [ Below (basement) I” Below (other)
Mitigating action to
Is the Pipeline Isolation Valve(PIV) visible and accessible? YES [ NO If Mo, record defect on iaudit resolve?
Mitigating action to
Is the Installation Inlet Valve(IIV) visible or accessible? YES [ NO If Mo, record defect on iaudit resnglve?g
Mitigating action to
Is the riser pipework fully accessible for inspection? YES [ NO If Mo, record defect on iaudit resolve?
] ] I ] ] - Mitigating action to
Is the installation ventilation still sufficient and not blocked? YES [ NO If No, record defect on iaudit resolve?

For meterbank, do customers have access to their ECV? YES / nfa [ NO

If Mo, record defect on iaudit

Mitigating action to
resolve?

Is there adequate separation distance from other utilities? YES [/ nfa [ NO

If No, record defect on iaudit

Mitigating action to
resolve?

Mitigating action to

All sleeves properly fitted and sealed. All pipework exit routes are firestopped YES /[ NO If Mo, record defect on iaudit resolve?

Mitigating action to
All required labelling is still in place? YES / NO If No, record defect on iaudit resolve?
Managing Agent Identified? YES/ MNO Contact Details:

Mitigating action to
Any other issues? YES /[ NO If Yes, record defect on iaudit resolve?

Gas Network Auditor or Project Manager: (NAME)

Signed:
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APPENDIX 9 - EXAMPLE OF A SURVEY FORM FOR EXISTING NETWORK
PIPELINE

Site Data
Address:|
Town/City: | postcode: |
Owner:[ 1 Riser Count: : of D
|Network Riser Location: E_ _ _ _ _ _ e SupplyPipeID s TV i e |
Repair WO Number (if appllable):: Survey WO Number (if appllable):
Survey Data
Depot:l I Comments:
Surveyor:l I
Phone:l I
Tick one (v)
Datez[ I Survey Trigger Reasem* 4 After Gas Escape
‘\{: Scoped with Mains Replacement
Project ID: Audh:D (v) WasnRiser cut off: D (v) @%’ (Return Surveys, Connections, Metering etc.)
Z

(f opplicable)

Riser Data

Riser Materials *

> Yes
Is Riser sleeved between floors?*
Select Materiol Ungalvanised Steel - No

Is there an excess flow valve (EFV) at the| Yes
riser's base? * No
Is there a accessible Inlet isolation valve, Yes
(1IV) at the base?* No
Any identified lead on the lateral pipe work?

= (&‘}) Is there a accessible pipeline isolation Yes
Riser m,?fé’xer:](rmn o mim) valve (PIV) in the street?* No
\‘kv‘,

T~ Tick one
- "_( ) Which Flats were accessed and
5 * N\
Connection Type 4 " Welded internal pipe work inspected up|
Select Connection Type 4 Screwed the the ECV location ?
Compression fittings
Soldered| Is the riser entry into the property below| Yes
ground? No
Total number of risers supplying building: What signs of corrosion are on the riser: Tick one (v )
(this surveys relates to 1 of 3, 2 of 3 etc) of No corrosion|
L= .
Evidence of movement or strain on riser? Yes Visually poor, no signifcant wall loss - Minor|
(Visual evidence of distortion of pipe or fittings) No Locolised Severs)
General - Severe,
Yes
Is the riser fire Stopped between floors? *
No Riser wall thickness: mm

Has a FIM survey been carried out?|

Yes Approximated overall Percentage of| y
No meters inspected based on access| o

Has full joint repair been completed in accordance with| Yes Approximated overall Percentage of Pipe| 0/
SGN/PM/EM/74-b? No actaully inspected (accessible)| o
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Location Data
Riser location:  Tickone (v ) - = Ves
~ Are gas alarms in the vicinity of the riser?|
Common area or stairwell| No
Sealed shaft|
Cavity walls Does the riser supply a timber framed building?! Yes
External (In accordance with SGN/PM/RL/1) No

Cupboard within a flat (sealed)
Cupboard within a flat {unsealed)| Is the wrapped or (in E‘les

Purpose-built ventilation shaft| accordance with SGN/PM/RL/1) No
Is riser fixing to standard?’ Yes . Yes
Does riser run through main evacuation route?,
(in accordance with SGN/PM/RL/1) No e
Is riser supported at base?’ Yes Is there an alternative exit route?| Yes
(In accordance with SGN/PM/RL/1) No (Sole means of escape, Common means of escape etc) No
Is riser in a corrosive environment? * Yes Is the riser adequately ventilated? Yes
(Visual signs of moisture around riser) No (in accordance with SGN/PM/RL/1) No
Yes General condition/state of mainten: Tick one (v )
Are electricity supplies or cables in the riser's vicinity? * /
No Very good!
rmal condition)  Average!
Is there a recent insertion of below ground steel section Yes (evidence of s ‘}lg} nt maintenance) Poor
with PE No (most fixture: ittings in poor condition) Very Poor,
\
Population Data Lo
A

How many floors dose the building have:| A ‘Q/
(As defined in SGN/PM/REP/3) D Is ﬁﬁ@ 24-hour caretaker for the building? EVes
How many flats are there on each HME ‘{?‘X
Is there a vulnerable population in the Yes

Average number of bedrooms per ﬂn:E Q building? ** ENo

** For example, sheltered accommodation, where most of the occupants have

*Average riser length per floor: m ok ility or most could be elderly or b wpaired.
Have any building modifications taken place that could Ves

*Average indevidual lateral length per flat: 4 affect the safety of the riser or cause any other safety No
concerns? (e.q. Additional cladding to building)
Off-Site Back Office Date Input

Riser ID - Maximo Location Code Tick one (v )

Operating Pressure: 23<=pressure<40 mbar]

40<=pressure<75 mbar
st o fppressretest ] Tckone (+)

N Is there any history of corrosion: Not known|

Date of test:l | Zero previous corrosions)

1- 2 previous corrosions|

Do any previous records on testing exlﬂ?: 2 - 4 previous corrosions!

>4 previous corrosions,

Suppin e bict Humbr PN ]
(I triggered by PRE) Work Ordernumber:[

Year of riser (if Known) | |

Reproduced with the permission of SGN.
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APPENDIX 10 - EXAMPLE MEMORANDUM OF UNDERSTANDING
BETWEEN A GAS TRANSPORTER AND A MULTI-OCCUPANCY BUILDING
OWNER

Commentar)d

C

d [ro157]: See Comments 720 & 722.

A memorandum of understanding (MOU) is a non-binding agreement between two
parties or more. Its purpose is to help prevent any confusion, misunderstanding and
disputes. It is structured to enable the expectations and responsibilities of the parties
involved to be stated clearly.

The following example is based upon the legal framework applicable to England. It may
be used with appropriate amendments in other jurisdictions.

Parties may agree to vary the level of detail contained within and/or the order in which
topics are addressed in the MOU.

Example Memorandum of Understanding

Parties
The parties agreeing to this Memorandum of Understanding (MOU) are:

1. [Name of Gas Transporter] (GT)

2. [Name of Building Owner or Responsible Person for the Building under the—Firethe Fire
Safety -Oerder, if different] (RP)

Purpose

Under the Regulatory Reform (Fire Safety) Order both parties have a duty to co-operate with
one another.

The purpose of the MOU is to:

1. Provide a framework to enable the parties to co-operate with each other
leffectively |

Partially agreed

d [ro158]: See comment 713 .Agreed

)

2. Facilitate the inspection and maintenance of the GT’s gas infrastructure into and within
multi-occupancy buildings under the control of the RP.

3. Assist the RP to discharge their duties in so far as they are related to the gas
infrastructure into and within all the relevant multi-occupancy buildings under their
control.

Statutory Obligations

In addition to general health and safety obligations under the Health and Safety at Work Act
(HASWA), each party has specific statutory obligations relevant to their activities in multi-
occupancy buildings as follows:
e Under the Gas Act, the GT shall develop and maintain an efficient and economic
pipeline system for the conveyance of gas to consumers;

e Under the Pipeline Safety Regulations, the GT shall ensure that a pipeline may be
examined and work of maintenance may be carried out safely. In addition, the pipeline
shall be maintained in an efficient state, in efficient working order and in good repair;

e Under the Dangerous Substances and Explosive Atmospheres Regulations (DSEAR)
the GT shall ensure that a pipeline within a building is adequately ventilated such that
in the event of a credible gas leak the resulting gas in air mixture will be dispersed
before an explosive atmosphere is created;

e Under the Gas Safety (Management) Regulations, the GT has a Safety Case which has
been accepted by the Health and Safety Executive (HSE). The Safety Case is required
to address the inspection and maintenance of the GT’s gas network, including that
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part of the network conveying gas to and within multi-occupancy buildings, before the
HSE will accept it.

e Under the Regulatory Reform (Fire Safety) Order, which applies to common parts of
a multi-occupancy building, the RP shall ensure that;

o a gas pipe within a building is adequately ventilated such that in the event of
a reasonably foreseeable gas leak the resulting gas in air mixture will be
dispersed before an explosive atmosphere is created;

o general fire precautions are identified and implemented;

o regular fire risk assessments are carried out and any identified remedial works
are implemented, such as fire stopping, ventilation and landscaping works
which have buried PIV valve boxes.

Gas Safety Systems

The GT maintains a 24/7 gas emergency service to deal with gas leaks, loss of supply and other
gas incidents. In the event of any such incident the gas emergency service should be contacted
via the 0800 111999 telephone number.

The standards of service are that uncontrolled gas escapes shall be visited within one hour of
being reported and controlled escapes i.e. those which have been made safe by the consumer
turning off their gas supply at the Emergency Control Valve (ECV) at the inlet to their gas meter,
shall be visited within two hours of being reported.

The underground gas pipeline bringing gas into the building has an isolation valve, known as a
Pipeline Isolation Valve (PIV), fitted in line, a short distance from the building. This valve is the
principal safety system controlling the gas into the building and access to that valve via a surface
valve box by the Emergency Operative is essential for the continued safety of the residents of
the building.

There are often other valves located immediately inside the building just after the building entry,
on branches and on individual lateral pipes immediately before they enter dwellings. These
valves are not intended to be accessible to the individual consumers. They are intended to be
used by Emergency Operatives or other competent persons in an emergency, if it is appropriate
to do so, or for maintenance purposes.

Ventilation is required to disperse any reasonably foreseeable gas leak before it is able to build
up to the lower explosive limit. The GT shall be responsible for specifying ventilation
requirements of the gas infrastructure and checking the adequacy of existing ventilation whilst
the RP shall be responsible for ensuring that adequate ventilation is provided.

Inspection is carried out to
e confirm the continued accessibility of PIVs;
e confirm the continued accessibility of other internal valves;
e check for leakage with appropriate instrumentation;

e check for the presence and extent of corrosion, particularly at those locations where
corrosion is most likely to occur such as at the base of any riser, where the pipe exits
a floor and on the shoulders of socketed joints.

e confirm the adequacy of ventilation of the pipework;
e check the pipe is adequately supported;

o check that other utilities have not impeded access to the pipe to carry out any
maintenance;

e check that appropriate plans/diagrams and signage are in place;
e check that compartment wall penetrations remain fire stopped.
Records

The GT shall provide the RP with a record of the inspection and, if relevant, details of any
ventilation and fire stopping deficiencies that were observed during the inspection.
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Prior to the inspection the RP shall provide details of any asbestos suspected to be present in
the building.

Access and Liaison with Residents
The RP shall
e provide access to the GT to common areas of multi-occupancy buildings;

e assist the GT to liaise with residents to gain access to gas infrastructure located within
flats. This may involve accompanying the GT's inspectors to flats where the residents
may be considered to be vulnerable or assisting in the making of appointments with
individual residents;

e assist the GT in communicating generally with residents e.g. to explain what the GT
will be doing and why.

The GT shall co-operate with the RP regarding resident liaison.
Remedial Work

The responsibility for carrying out any remedial work on the gas infrastructure shall lie with the
GT.

The responsibility for carrying out any remedial work on the fabric of the building lsuch as the

rectification of ventilation and fire stopping deficiencies lshall lie with the RP.

Timing

Unless otherwise agreed, this MOU shall be in place for one year from the date of its signing. It
shall be reviewed annually thereafter.

Contact Details

Gas Emergencies shall be reported promptly to 0800 111999.

Should access be required to a building in an emergency, contact should be made with [insert
24/7 telephone contact details for RP’s representative]

The GT's Multi-occupancy Buildings Co-ordinator is [insert name, telephone number and e-mail
address]

The RP is [insert name, telephone number and e-mail address]

Signed
For and on behalf of [Name of Gas Transporter (GT)]

For and on behalf of [Name of Building Owner or Responsible Person for the Building under the
Fire Safety Order, if different (RP)]

Date......cccevviiennnn .
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[Commented [ro159]: See comment 720. Agreed




