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SECTION 1 : INTRODUCTION
1.1
This Standard supersedes IGEM/UP/2 Edition 3 communication 1776, which is obsolete.
1.2
This Standard has been drafted by an Institution of Gas Engineers and Managers (IGEM) Panel, appointed by IGEM’s Gas Utilization Committee, and has been approved by IGEM’s Technical Co-ordinating Committee on behalf of the Council of IGEM.
1.3
This Standard covers the design, installation, commissioning, operation, maintenance and decommissioning of gas installation pipework with a MOP not exceeding 60 bar on industrial and commercial premises. This includes compressors, boosters and pre-mix machines with an upper limit on discharge pressure of 500 mbar on industrial and commercial premises. Due consideration of the requirements of BS EN 1775 and BS EN 15001 has been made.

Note:
IGEM/UP/2 is also appropriate for larger domestic installations that are not within the scope of BS 6891 (see Table 1 for further information).
1.4 
This Standard applies to new installations as well as to replacement of, or extension to, existing installation pipework. It is not retrospective, but it is recommended that existing installations be modified to meet this Standard, when appropriate.

1.5 Under normal circumstances, correctly jointed pipework will not leak throughout its lifetime. However, the local environment, mechanical damage and interference could cause leakage to occur. Therefore, it is necessary to ensure that if leakage does occur, a dangerous condition will not result. 
1.6 
Advice is given in this Standard relating to classification of hazardous areas for Natural Gas (NG) installations. Further information is provided in IGEM/SR/25 and IGEM/UP/16.
Note:
For other gases, such as Liquefied Petroleum Gas (LPG), additional advice may be available from the fuel supplier or by referring to Energy Institute guidance EI IP-MSCP-P15.

1.7
For new installations, a documented risk assessment of the design and work activities is carried out to minimise the risk of danger to the installer, the client, operators, third parties and property. For existing industrial and commercial installations, the Dangerous Substances and Explosive Atmosphere Regulations (DSEAR) require the completion of a risk assessment, with improvements made as are reasonably practicable without excessive cost. For such installations, it is essential that they are maintained and inspected as determined by the risk assessment.
Gas pipework design and installation for an industrial and commercial installation undertaken in accordance with this Standard, has to account for any requirements imposed by DSEAR. However, it is acknowledged that a DSEAR risk assessment may be undertaken by others, sometime later, on the completed installation. Such an assessment could identify issues with the gas installation which may have arisen as a result of subsequent work undertaken by others on the site, after completion of the gas installation, or of site-specific risks subsequently identified. It is acknowledged that such issues cannot be assessed at the design or installation stage.
1.8 Terms such as “maximum operating pressure” (MOP), “maximum incidental pressure” (MIP), “operating pressure” (OP), “lowest operating pressure” (LOP) and “design minimum pressure” (DmP) were introduced in IGEM/UP/2 Edition 2 to reflect gas pressure terminology used in European Standards.
Other terms were introduced to assist in recognition of design information to be transferred between interested parties.

Referring to Figure 1, attention is drawn to how OP oscillates about the set point (SP). Note also that MOP can be declared at a higher value than OP. The strength test pressure (STP) has to exceed MIP. This means that, at least with respect to integrity, the installation will withstand a fault pressure from the upstream system. Safe operating limit (SOL) is a requirement of the Pressure Systems Safety Regulations (where applicable).
[image: image1.emf]SOL

MIP


STP

=
Strength test pressure

SOL

=
Safe operating limit

MIP

=
Maximum incidental pressure 

MOP

=
Maximum operating pressure

SP 

=
Maximum set point of, typically, the active regulator

OP

=
Operating pressure.
FIGURE 1 - OPERATIONAL PRESSURE LIMITS 

1.9
This Standard makes use of the terms “must”, “shall” and “should” when prescribing particular requirements.  Notwithstanding Sub-Section 1.12:

· the term “must” identifies a requirement by law in Great Britain (GB) at the time of publication

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

· the term “should” prescribes a requirement which, it is intended, will be complied with unless, after prior consideration, deviation is considered to be 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
Such terms may have different meanings when used in legislation, or Health and Safety Executive (HSE) Approved Codes of Practice (ACoPs) or guidance, and reference needs to be made to such statutory legislation or official guidance for information on legal obligations.
1.10
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 it 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 not within their competence. There should be written procedures defining the extent to which “responsible engineers” can exercise their professional judgement.  When “responsible engineers” are asked to undertake tasks which deviate from this, they should refer the matter for higher review.

1.11
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. People who initiated actions that caused or contributed to accidents might have acted in a more appropriate manner to prevent them.

To assist in the control of risk and proper management of these human factors, due regard is to be taken of HSG48 and HSG65.

1.12
Notwithstanding Sub-Section 1.9, 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 ought to be adopted without waiting for modification to this Standard. Amendments to this Standard will be issued when necessary, and their publication will be announced in the Journal of the Institution and other publications as appropriate.

1.13
Requests for interpretation of this Standard in relation to matters within its scope, but not precisely covered by the current text, should be either:

· addressed to Technical Services, IGEM, IGEM House, 26 & 28 High Street, Kegworth, Derbyshire, DE74 2DA; or

· emailed to technical@igem.org.uk.
These 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 imply acceptance of liability for the consequences and does not relieve the responsible engineer of any of their obligations.

1.14
This Standard was published in XXXX 2024.

SECTION 2 : SCOPE
2.1
This Standard applies to installation pipework, as described in Table 1.
	Premises type
	Nominal operating pressure (not exceeding)

	
	37 mbar
	75 mbar
	2 bar
	60 bar

	Domestic
	BS 6891 2015 1
(2nd & 3rd family gas)
	
	
	

	
	IGEM/UP/2 Ed. 4 2
	
	
	

	Commercial 4
	BS 6891 2015 3
(2nd & 3rd family gas)
	
	
	

	
	IGEM/UP/2 Ed 4

	Industrial
	IGEM/UP/2 Ed 4


TABLE 1 - INSTALLATION PIPEWORK STANDARDS
Note 1:
BS 6891 covers both 2nd family gases (NG) and 3rd family gases (LPG) with a maximum nominal diameter of R1¼ steel or DN 35. For 2nd family gases (NG) it covers installations with the nominal operating pressure of 21 mbar, for 3rd family gases (LPG) it covers installations with the nominal operating pressure of 28 mbar (butane) and 37 mbar (propane). 

3rd family gas (LPG) installation pipework on small craft, such as boats, is covered by BS EN ISO 10239 and PD 54823. 
3rd family gas (LPG) installation pipework installed in leisure accommodation vehicles and for accommodation purposes in other vehicles is covered by BS EN 1949.
Note 2:
IGEM/UP/2 is appropriate for larger domestic installations that are not within the scope of BS 6891 (see Note 1). 

Note 3:
BS 6891 may be utilised on smaller commercial premises that are within its scope (see Note 1). 

Note 4:
3rd family gas (LPG) installation pipework for temporary commercial catering environments used in the open, such as gazebos, and mobile catering vehicles or similar units are covered by Liquid Gas UK Code of Practice 24 Part 3.

Note 5:
Liquid Gas UK Code of Practice 22 covers 3rd family gas (LPG) service pipework from the storage vessel up to and including the ECV and liquid pipework from the storage vessel up to and including the appliance or process inlet isolation valve.
2.2
This Standard applies to installation pipework designed to carry flammable gas, with MOP not exceeding 60 bar, including lighter than air 2nd family gases (for example Natural Gas (NG) and many bio-gases) and heavier than air 3rd family gases in the gaseous state (for example butane and propane gas (LPG) and some bio-gases).

Note 1:
It is likely that many of the requirements will be appropriate for lighter than air gases such as 1st family gases, for example Towns Gas, and other bio-fuel gases which have a significant concentration of hydrogen or carbon monoxide, such as those generated from pyrolysis bio-mass processes. In such cases, it is vital that account is taken of their different constituents, condensates and acidic/sulphur content and the consequent effect on materials and operations. It is essential to consider that hydrogen has a far higher flame speed than many other gases and that carbon monoxide is a very poisonous gas. 

Note 2:
Gases with a specific gravity less than 0.8 can be considered as lighter than air. Other gases may exhibit both heavier and lighter than air properties.

Note 3:
Biogases will generally not be of consistent quality or pressure and may not have the significant odour associated with Natural Gas.

Note 4:
Installation pipework also includes site pipework used for the distribution of flammable gases which are generated on site, such as biogas from anaerobic digestion.
Note 5:
Hydrogen and hydrogen-enriched gases are not covered by this Standard as they require special attention with regard to component materials and jointing techniques.

Note 6:
LPG is normally in the gaseous state in systems of MOP not exceeding 2 bar due to its physical characteristics.
2.3 
This Standard applies to new installations as well as to replacement of, or extension to, existing installation pipework.
2.4
For NG, this Standard covers installation pipework arrangements as described in IGEM/G/1 (see Figure 2A-2D) and ACoP L56.
For LPG, this Standard covers installation pipework arrangements described in ACoP L56 (see Figure 2E).
Note 1:
Pipework upstream of a primary meter installation and, hence, upstream of installation pipework, is covered by the Pipelines Safety Regulations (PSR) and GS(M)R, IGE/TD/4, IGEM/TD/3, Liquid Gas UK CoP 22, IGEM/TD/1 and IGEM/G/5 respectively. Under certain circumstances, including where a “Landlord” distributes gas from the outlet of a bulk meter to consumers in a multi-occupational building, the pipework may be designed in accordance with this Standard. The ownership and responsibilities may differ and reference is to be made to IGEM/G/1.
Note 2:
Meter installations are covered by BS 6400, IGEM/GM/4, IGEM/GM/6, IGEM/GM/8 and IGEM/G/5 respectively. 
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FIGURE 2A –  NG STANDARD ARRANGEMENT SUPPLY MOP ( 75 MBAR 
DIAPHRAGM METER CAPACITY ≤ 16 M3 H-1  
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FIGURE 2B – NG STANDARD ARRANGEMENT SUPPLY MOP ( 75 mbar                 
DIAPHRAGM METER CAPACITY ( 16 m3 h-1 
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Functional Standards:

· Network to IGEM/TD/3 or IGE/TD/4

· meter installation to IGEM/GM/8

· installation pipework to IGEM/UP/2.

FIGURE 2C -
NG STANDARD ARRANGEMENT 75 mbar < SUPPLY MOP ( 2 bar SINGLE STREAM DIAPHRAGM, ROTARY DISPLACEMENT OR TURBINE METER CAPACITY ( 6 m3 h-1
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Note:
A meter by-pass may be fitted

Functional Standards:

· Network to IGEM/TD/1 or IGE/TD/4

· meter installation to IGEM/GM/8 

· installation pipework to IGEM/UP/2 or BS EN 15001.

FIGURE 2D – NG STANDARD ARRANGEMENT 2 bar < SUPPLY MOP ( 38 bar TWIN STREAM DIAPHRAGM, ROTARY DISPLACEMENT, TURBINE OR ULTRASONIC METER CAPACITY > 6 m3 h-1
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Functional Standards:

· service pipework to IGE/TD/4, CoP22
· installation pipework to IGEM/UP/2.

FIGURE 2E – LPG SYSTEMS – SINGLE BULK TANK INSTALLATION 
2.5
This Standard deals with the design, installation, commissioning, operation, maintenance and decommissioning of pipework, including selection of materials and components.

2.6
This Standard considers specifically pipework of steel, stainless-steel, pliable corrugated (stainless-steel) tubing, copper and polyethylene (PE). In certain applications, the use of other materials may be specified, and these are required to be used in accordance with their appropriate Standards and the principles of this Standard for materials of similar properties.

When considering components of pipework, for example valves, this Standard covers a large selection of the type of materials with which they are constructed. However, the information provided could be subject to change by the manufacturer or by a change in the material specification and reference needs to be made to the latest manufacturer’s data.
2.7
This Standard applies to pressure-raising and pre-mix machines having an upper limit on discharge pressure of 500 mbar.

Note:
For higher discharge pressures, requirements are given in IGEM/UP/6. Requirements for pre-mix machines are provided in IGEM/UP/12

2.8
The term "diameter" refers to nominal inside diameter for carbon, stainless steels and pliable corrugated (stainless-steel) tube and to nominal outside diameter for copper and PE, unless otherwise stated (for example when "nominal bore" is the relevant parameter), see Glossary in Appendix 1.

2.9

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”.

SECTION 3 : LEGISLATION AND STANDARDS 
This Standard is set out against a background of legislation in force in GB at the time of publication (see Appendix 2). The devolution of power to the Scottish, Welsh and Northern Ireland Assemblies means that there may be variations to the legislation described below for each of them and consideration of their particular requirements must be made. Similar considerations are likely to apply in other countries and reference to appropriate national legislation will be necessary.

All relevant legislation must be complied with and relevant Approved Codes of Practice (ACoPs), official Guidance Notes and referenced codes, Standards, etc. shall be taken into account.

Care shall be taken to ensure that the latest editions of the relevant documents are used.

Appendix 2 lists legislation, guidance notes, 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.

3.1
HEALTH AND SAFETY AT WORK ETC. ACT (HSWA) 
HSWA applies to all persons involved with work activities, including employers, the self-employed, employees, designers, manufacturers, suppliers etc., as well as the owners of premises. It places general duties on such people to ensure, so far as is reasonably practicable, the health, safety and welfare of employees and the health and safety of other persons such as members of the public who may be affected by the work activity.

All persons engaged in the design, construction, commissioning, operation, testing, servicing, maintenance, alteration, disconnection, and decommissioning of pipework must be competent to carry out such work. Competency is achieved by an appropriate combination of education, knowledge, training, practical experience and exhibiting appropriate behaviours.
3.2
BUILDING SAFETY ACT
The Building Safety Act (BSA) primarily is an enabling Act for regulations to be introduced to enhance the safety of buildings, particularly those deemed to present a high risk. The scope of BSA extends from the pre-construction procurement stage (the planning process) all the way through to the post-construction, occupation and property management phase. In this way, it focuses on the entire lifecycle of a building, covering a number of issues, including:

· changes to the Building Act and the Building Regulations to improve building control;

· imposing a separate set of additional statutory duties on CDM duty-holders;

· changing the way higher-risk buildings are designed, planned and built, by requiring the duty-holders to capture building information relating to fire and structural safety;

· enhanced rights for property owners, leaseholders and occupiers to bring claims in respect of defective work; and 

· a widening of liability for building owners and others.

The BSA creates a new Building Safety Regulator (BSR) who will be responsible for overseeing and driving improvements in the safety and performance of all buildings as well as for enforcing a more stringent regime for higher-risk buildings. The BSR will be housed within the HSE.

3.3           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 is required to refer to the appropriate Regulations and associated Approved Documents/Technical Standards for the country concerned.

3.3.1           England and Wales (as Amended)

3.3.1.1
Building Regulations are Statutory Instruments which have been enabled by The Building Act 1984. They are required to be followed when any building work is carried out. 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.

Note:
The Building (Amendment) Regulations 2018 restricted the use of materials in an external wall and to specified attachments to those walls achieving Class A2-s1, d0 or Class A1 in accordance with BS EN 13501-1:2007+A1:2009 i.e. they are required to be non-combustible.  
3.3.1.2
The Approved Documents that apply to gas work are:

A 
(Structure)

B 
(Safety in Fire)

Note: 
Volume 1 addresses fire safety in dwellings including blocks of flats. Volume 2 addresses fire safety in other buildings.

F 
(Ventilation)

G
(Hygiene)

J 
(Heat producing Appliances)

L 
(Conservation of Fuel and Power)

M 
(Access to and use of buildings)

P
(Electrical Safety)

7 
(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. For example, 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.
3.3.2

Building Standards (Scotland) Regulations and Amendments

3.3.2.1
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.
3.3.3
Northern Ireland (as amended)
3.3.3.1
The Regulations can be satisfied by:

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

Note 1:
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.
3.3.4
Building Regulations for the Isle of Man

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

3.4
CONFINED SPACES REGULATIONS 
These Regulations apply to a large 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 should prevent entry into confined spaces unless avoidance is not reasonably practicable and unless there is a system of work which renders the work safe. They are also required to have specific emergency arrangements in place.
3.5
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 online 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 Department of Levelling Up, Housing, and Communities 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. 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.
3.6
CONSTRUCTION, (DESIGN AND MANAGEMENT) REGULATIONS (CDM)

3.6.1
CDM apply to almost all construction work and impose duties on designers, clients, developers and contractors. The client is required to appoint a principal designer and principal contractor in writing, who is required to be in place throughout the construction phase. 

3.6.2
The Principal Designer is required to plan, manage and monitor the pre-construction phase and coordinate matters relating to health and safety for different component parts of the project including those for the gas infrastructure.

3.6.3
The Principal Contractor is required to manage, monitor and coordinate health and safety matters relating to the various construction activities including welfare facilities and engagement with workers, during the construction phase of the project.
3.6.4
Not all the Regulations apply to all construction projects. For a notifiable project (as defined in CDM) the Principal Designer is required to notify HSE before construction work commences. 
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:
L153 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. 
Note 3:
At the time of drafting the Standard it is expected that Regulations will be introduced under the authority of the Building Safety Act specifying the minimum competence to be demonstrated by CDM Duty Holders. 
3.7
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. 



Further information is available in HSG227 and L143.

3.8 
DANGEROUS SUBSTANCES AND EXPLOSIVE ATMOSPHERES REGULATIONS (DSEAR)

These Regulations are concerned with protection against risks from fire, explosion and similar events arising from dangerous substances used or present in the workplace.  The regulations require that risks from dangerous substances are assessed, eliminated or reduced. They contain specific requirements to be applied where an explosive atmosphere may be present and require the provision of arrangements to deal with accidents, emergencies, etc. and provision of information, training and use of dangerous substances. The regulations also require the identification of pipelines and containers containing hazardous substances.

The following publications contain details of the regulations and their application:

· INDG370

· L138.
DSEAR is concerned with protection against risks from fire, explosion and similar events arising from dangerous substances used or present in the workplace and applies to all gas installations in industrial and commercial properties. It does not apply within the domestic dwelling but does apply to common parts of domestic buildings such as the pipe riser and boiler house in multi-occupancy buildings.
There is a requirement that a risk assessment be completed for each premise to determine if any hazardous area exists and its extent. Reference shall be made to SR/26, UP/16 and GM/7b.
3.9 
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 flues.

Note:
GS(I&U)R do not apply to certain premises (see L56 Guidance Notes 2(3) (8)). However, where they do not apply, the principles of GS(I&U)R need to be applied, notwithstanding that the requirement for Gas Safe registration (see clause 3.8.4) need not be applied.



GS(I&U)R addresses both NG and LPG.


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


GS(I&U)R define the gas supplier for both NG and LPG. L56 provides guidance on those definitions, in particular for the more complicated case of LPG supplied from storage vessels and from cylinders.


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

GS(I&U)R require that the installer checks the safety of any appliance or pipework they install or work on, and take appropriate action where they find faults. Where the premises are let or hired out, the landlord or hirer has special responsibilities to ensure that any installer they use for gas work is a member of an approved class of persons (see clause 3.8.4) and is competent to carry out such work. If any serious fault is found, the installer is to inform both the landlord/hirer, as well as the user, so that such faults can be rectified before further use.


GS(I&U)R place responsibilities on LPG suppliers to deal with leaks of LPG. For NG, GS(M)R apply.
Note:
Advice on dealing with gas escapes is contained in IGEM/SR/29.

3.10           GAS SAFETY (MANAGEMENT) REGULATIONS (GS(M)R)

GS(M)R place specific duties on gas transporters (GTs), or their emergency service providers (ESPs), for dealing with gas escapes from pipes on their networks. Their primary duty is to make the situation safe. They are responsible not only for dealing with escapes from their own pipes, but also for dealing with leaks from gas fittings supplied with gas from pipes on their network. Action on discovery of gas leaking on consumer’s premises is limited to turning off the gas supply at the emergency control valve and advising the consumer to repair the source of the leaking by engaging a Gas Safe registered engineer to attend site and repair the leak, if appropriate. In GS(M)R, the term “gas escapes” includes leaks or emissions of carbon monoxide (CO) from gas fittings.

          GS(M)R place specific duties on gas transporters (GTs) to set out in their safety case the arrangements the consumer has to put in place to prevent their plant or equipment producing a pressure of less than one atmosphere or injecting extraneous gases (including air) into the GT’s network. This may include the need to publicise that such equipment is to be fitted with antifluctuators or non-return valves.

Under certain circumstances, including where a “Landlord” distributes gas from the outlet of a bulk meter to consumers in a multi-occupational building, a person may be deemed to be conveying gas in a network such that they have responsibilities under GS(M)R.

3.11 MANAGEMENT OF HEALTH AND SAFETY AT WORK REGULATIONS (MHSWR)

Linked closely with specific duties under GS(I&U)R (see Sub-Section 3.8), 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.
3.12

PRESSURE EQUIPMENT DIRECTIVE (PED)

PED applies to the design of pipework of MOP exceeding 500 mbar which is designed and installed for a site user, for example a factory occupier. PED is implemented in the UK by the Pressure Equipment Regulations (PER) and Pressure Systems Safety Regulations (PSSR). Compliance with PED can be demonstrated by the use of a harmonised Standard. Systems falling within the scope of PED have to display a UKCA mark and this is to be affixed by an approved person or body.

Pipework of diameter not greater than 25 mm nominal size is partially exempt.

Note:
Other pipework systems “designed and specified” by the customer which are thereafter installed and tested by a contractor, will not normally fall within the scope of PED and sections of pipework designed and manufactured “off-site” will, generally, always fall outside the scope of PED if designed and specified by the contractor.
3.13
PRESSURE SYSTEMS SAFETY REGULATIONS (PSSR) 


PSSR impose duties on designers, importers, suppliers, installers, and users or owners to ensure that pressure systems do not give rise to danger. This is done by the correct design installation and maintenance, provision of information, operation within safe operating limits (SOL), and, where applicable, examination in accordance with a written scheme of examination drawn up or approved by a competent person (as defined by PSSR).

Guidance on the selection of competent persons is given in L122. Users or owners of pressure systems are free to select any competent person they wish, but they have to take all reasonable steps to ensure that the competent person selected can actually demonstrate competence i.e. the necessary breadth of knowledge, experience and independence. In judging levels of competence, users or owners may wish to know that a national accreditation scheme has been developed by the United Kingdom Accreditation Service (UKAS) for bodies that provide services of this nature.

Relevant fluids for the purpose of this document would be NG, LPG and LPG/Air at a pressure greater than 500 mbar above atmospheric pressure. A pressure system would include bulk storage tanks, pressure vessels, pipework and protective devices. Once the pressure in the pipework drops below 500 mbar, and the user/owner can show clear evidence that the system does not contain, and is not liable to contain, a relevant fluid under foreseeable operating conditions, then that part of the system is no longer covered by PSSR. This is likely to be the case after the pressure relief valve associated with a pressure reducing valve which takes the pressure to below 500 mbar, for example at the entry to a building.

Note:
A filter housing is considered to be a pressure vessel.

Note the special requirements placed on protective devices in such systems (see paragraph 110b of L122). Pipelines and their protective devices, where the pressure does not exceed 2 bar, are exempt from PSSR (see Section 1, part 1, item 5 of L122).

More information is available in L122 and in the HSE free leaflets INDG261 and INDG178.


Inspection is the process that ensures that the installation is suitable for further operation within the design or performance limits specified by the designer or competent person.


It is required to determine whether an installation is within the scope of PSSR and, if so, safe operating limits are to be specified and written schemes of examinations made available prior to commissioning.
3.14
PROVISION AND USE OF WORK EQUIPMENT REGULATIONS (PUWER)


The Regulations define work equipment as being any machinery, appliance, apparatus, tool or installation for use at work. Examples include spanners, wrenches, welding torches, ladders, lifting equipment and building services in common parts of a building.


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 L22. Free leaflets include INDG291 and INDG229.
3.15
REPORTING OF INJURIES, DISEASES AND DANGEROUS OCCURRENCES REGULATIONS (RIDDOR)


RIDDOR require employers, self-employed people or those in control of work premises to report certain work-related accidents, diseases and dangerous occurrences.

Other people have duties to report certain gas incidents which may not appear to be work related:

· Death, major injury, lost consciousness, or been taken to hospital for treatment to an injury arising out of the distribution, filling, import or supply of NG or LPG are to be reported by the conveyor for NG and the filler, importer or supplier for LPG
· dangerous gas fittings (as defined in RIDDOR) should be reported by a "member of a class of persons". Gas Safe registered engineers are to provide details of any gas appliances or fittings that they consider to be dangerous, to such an extent that people could die, lose consciousness or require hospital treatment. The danger could be due to the design, construction, installation, modification or servicing of that appliance or fitting, which could cause:

· an accidental leakage of gas

· incomplete combustion of gas or

· inadequate removal of products of the combustion of gas.
Major injuries, death and dangerous occurrences are to be notified immediately, for example by telephone, to the enforcing authority by the “responsible person” as defined by RIDDOR. Report can be made to the Incident Contact Centre:

· for fatal and major injuries only, telephone on 0845 300 9923 (opening hours Monday to Friday 8.30 am to 5 pm) and complete appropriate on-line form
· all other reports at HSE website www.hse.gov.uk
Complete the appropriate online report form listed below.
· report of an injury

· report of a dangerous occurrence

· report of an injury offshore

· report of a dangerous occurrence offshore

· report of a case of disease

· report of flammable gas incident

· report of a dangerous gas fitting.

The form will then be submitted directly to the RIDDOR database and a copy issued to the person making the report.

On-line written reports are to be submitted within the required timescale (10 days, or 14 days for dangerous gas fittings). Other reports need to be made as soon as practicable and within 10 days of the incident.

INDG 453 contains detailed guidance on RIDDOR, including a full list of injuries etc., that need reporting.


IGEM/GL/8 provides guidance on the reporting and investigation of gas-related incidents.

SECTION 4 : PLANNING AND DESIGN

4.1

PLANNING 
4.1.1
For new installations, and existing installations where there are any changes to the installation load and pressure requirements, discussion shall take place with the GT or IGT, gas supplier and meter equipment manager (MEM) to confirm the availability of gas, its supply and operating pressures, metering specification, any requirements for a non-return valve (NRV), and any additional safety equipment.

Note:
Guidance on this process and further information can be found as part of the GT process on the Energy Networks Association ENA website. 
4.1.2
The designer must establish whether the pipework system will fall within PED and/or PSSR and take the appropriate action (see Sub-Sections 3.12 and 3.13).
4.1.3
The designer shall establish MOP, MIP and STP for the system and if applicable the SOL. Any possibility of increasing OP at a later date should be taken into account at the design stage, for example by declaring a higher MOP.

As necessary, the designer should obtain the following information concerning the NG primary meter installation (where fitted) and the pressures that it provides under various operating conditions:

· meter installation maximum incidental pressure (= MIPmi)

· meter installation outlet design minimum pressure (= DmPmi)

· meter installation outlet lowest operating pressure (= LOPmi)

· meter installation outlet peak level operating pressure (can be considered as maximum outlet pressure) (= PLOPmi)

· meter installation outlet temporary operating pressure (= TOPmi)
· meter installation outlet design pressure (= DPmi)

· meter installation outlet strength test pressure (= STPmi)

· capacity of the meter installation (Qmin and Qimax)
· any constraints that the MEM has imposed on the use of the meter installation, or installation housing.

Note 1:
In many cases, the relevant above information will be displayed on or near the meter installation.

Note 2:
The load and pressure profile within a pipework system is important with respect to the design and specification of the meter installation (see IGEM/GM/8, IGEM/GM/6 or IGEM/GM/4, as appropriate).

Note 3:
For a NG meter installation with a standard 21 mbar metering pressure, the following pressures will normally apply:

STPmi
=
in excess of 82.5 mbar

MIPmi
=
less than 75 mbar

PLOPmi
=
25 mbar

LOPmi
=
18 mbar 
DmPmi
=
15 mbar.
4.1.4
Where an LPG meter is installed, the principles of clause 4.1.3 should be applied. The designer should obtain the following information, as necessary, concerning the LPG supply and the pressures that will be provided under various operating conditions:

· emergency control valve (ECV) or final stage regulator outlet design minimum pressure (= LOP & DmP)

· ECV or final stage regulator outlet peak level operating pressure (can be considered as maximum outlet pressure) (= PLOP)

· ECV or final stage regulator outlet maximum incidental pressure (= MIP)

· ECV or final stage regulator outlet design pressure (= DP) capacity of the final stage regulator and LPG tanks installation.
Note:
 For example, for Propane or butane meter installations, the following pressures will normally apply:

	
	 Standard Design Pressures

	
	Butane
	Propane

	STPmi
	>150mbar
	>150mbar

	MIPmi
	<150mbar
	<150mbar

	PLOPmi
	35mbar
	45mbar

	LOPmi & DmPmi
	22mbar
	32mbar1

	
	
	


Table 2 - Standard design pressures for LPG installations  

Note:
Due to the UK agreed UPSO range, the minimum pressure for regulators manufactured for the UK market is taken as 32mbar and NOT the 27mbar declared in BS EN 13785 or BS EN 16129.
4.1.5
Where extreme pressure and load factor fluctuations are expected (that is high flow rate with on/off control), the GT/IGT, gas supplier, and MEM should be contacted at the planning stage so that the correct meter installation can be specified.
Note:
The load and pressure profile within a pipework system is important with respect to the design and specification of the meter installation (see IGEM/GM/8, IGEM/GM/6 or IGEM/GM/4, as appropriate).
4.1.6
Consideration shall be given to the position of pipework in relation to other services (see also clause 8.3.2), ventilators and other building structures (see Sub-Section 7.2). Any requirements for other services and their relevant Codes of Practice shall be taken into account.

4.1.7
The location and ventilation of pipework and appliances shall take account of results of risk assessments to ensure safety and adequate access for maintenance (see Section 7, IGEM/SR/25 and IGEM/UP/16 for more information).
Note:
A specific risk assessment will be necessary for pipework attached to the outlet of air/gas mixing machines.
4.1.8
Where the construction of pipework necessitates substantial building work, all planning and relevant Building Regulations applications must be approved before construction starts.

4.1.9
Where pipework is to be routed through a duct, shaft or void, the area shall be adequately ventilated in accordance with the relevant standard (refer to Clause 10) and the fire integrity of the building must not be adversely affected.
Note 1:    See Regulation 20 of GS(I&U)R.
Note 2:    Installation pipework cannot be installed in a firefighting stairs or firefighting shaft: see   clause 7.2.5 below and either Section 15 of Volume 1 or Section 17 of Volume 2 of Approved Document B. 
Note 3:  Where a pipe passes through a non-combustible compartment wall, the fire resistance classification of the wall is required to be reinstated. The chosen fire-stopping solution is to be designed and installed by a contractor who has relevant third-party certification for fire-stopping installations and with the agreement of the Developer/Responsible Person for the Building.  Where required to be non-combustible, materials and/or protection are to be in accordance with BS 476-20, 22 and 23 or BS EN 1366-3, and 4, as appropriate.
Note 4: 
Before specifying any product certified against any of the above Standards, the designer/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:
· Pipe material, outside diameter and wall thickness

· Whether the pipe is insulated or not

· Whether the penetrations are to be in walls or floors or both

· Compartment wall/floor material and thickness

· Size and shape of hole in the compartment wall/floor which is to be fire-stopped

· Provision of a sleeve including its material, outside diameter and wall thickness

· Whether the sleeve will be flush with the two faces of the compartment wall/floor

· Requirement for “reinforcement/supporting material” between the ends of the sleeve.
4.1.10
If it is planned to place pipework on new or existing supports, stanchions, or a steel framework, these shall be capable of supporting the weight of the pipework (see Section 12).

4.1.11
The location and depth of any existing underground services shall be identified prior to installing any buried pipework (see Section 8).
4.1.12
Consideration shall be given as to whether stress analysis of the pipework is required. If necessary, this should be carried out with reference to IGE/TD/12 and/or BS EN 13480-3 as appropriate.
Note: 
BS EN 13480-3 gives guidance on the criteria for requiring a stress analysis.

4.1.13
A risk assessment of the design and work activities must be carried out to minimise the risk of danger to the installer, the client/operators, third parties and property. Where applicable, this should be incorporated into the full project planning exercise/technical file (refer to section 18) and, if applicable, be undertaken as part of CDM (see Sub-Section 3.6). The risk assessment shall be carried out in accordance with HSG65 and consider all aspects within HSG 168 Fire safety in construction. 
Any risk of danger (due to the position and environment in which the pipework is installed) must be considered and steps taken as necessary to minimise the risk of the pipework being affected in the future. Pipework must not be installed in any area posing unacceptable risk, for example in an inadequately ventilated void.

Where identified by risk assessment, a suitable permit to work (including hot work) procedure should be prepared and implemented.
Safe working practices must be employed to carry out all the activities undertaken. For example:
· Design for safe gas isolation
· design for gas-free working during maintenance and repair

· fire safety procedures and fire hazards identification during work

· ensuring a safe environment during work.
Note 1:
The following guidance is available for reference to assist safe working: HSG85; INDG402, INDG229; INDG297; INDG258 and HSG33.
Note 2:
For methane-based gases, information on risk assessments is given in IGEM/UP/16 and IGEM/G/7.

Note 3:
Method statements may also be required for certain work activities.

4.1.14
A quality management system shall be applied for the design and installation activities for installation of MOP greater than 500 mbar. 
Note 1:
A quality management system need not be formally recognised but management systems such as BS EN ISO 9000 and PAS 55 are widely used.
Note 2:
The principles of IGEM/GL/5 may be applied.

4.2

DESIGN
4.2.1
General
4.2.1.1
The designer of the gas installation shall provide information concerning its design, construction, examination, operation and maintenance. For systems of MOP exceeding 500 mbar, this shall be in the form of a technical file (see Section 18). The information/content of the technical file shall be appropriate for the size and complexity of the installation, to enable the owner/user to operate it safely.

4.2.1.2
The design shall result in a safe installation that is fit for purpose, sufficient to deliver the required capacity with the relevant pressure at the point of use.

4.2.1.3
The installation design should be calculated for total connected load and include an allowance for any future anticipated increase in load. Diversity factors shall only be applied where accurate appliance operating information is available. 
Appendix 3 should be used for guidance and examples on calculating pipe sizes.

Note:
The maximum gas flow rate may be less than that for the total connected load, for example, where duty/standby plant is installed. In these type of arrangements, suitable and appropriate control systems, for example BMS control, plant interlocks etc., need to be installed to provide correct operation of the plant and ensure the total connected load does not exceed the design.
4.2.1.4
Consideration shall be given to the effects of abnormal loads (see Section 16).
Note 1:
If sudden changes in flow rate occur, a pressure variation may arise due to the inertia of RD meter impellors, or the inability of a regulator to respond sufficiently quickly.  Regulator control may be sufficiently disturbed to cause operational problems.  This is particularly important for installations operating at elevated pressures or feeding unusual downstream plant, for example power stations and combined heat and power (CHP) plant.

Note 2:
Adverse effects may be avoided by the consumer installing slow acting controls on major appliances served by the meter, and/or installing buffer vessels. Where this is not practical, installing a fast response regulator or a meter with low inertia may also assist.

In some cases, a separate meter and regulator stream may be required to supply only the appliance that is fluctuating.

4.2.1.5
Pipework design should make allowance to cover unforeseen practical installation problems that may require additional pipework and fittings, for example to traverse structures within the premises. Consideration shall also be given to the addition of future components or equipment, for instance individual metering devices.
4.2.1.6
The design shall be sufficient to permit safe and straightforward strength and tightness testing, commissioning, operation, inspection and maintenance of the pipework system. This shall include sufficient line isolation valves, section isolation valves, branch isolation valves and correctly sized test and purge points to permit maintenance and extension whilst minimising disruption to the supply.

4.2.1.7
The design calculations should take account of manufacturer’s data for pressure drop through their pipe, fittings or equipment. The design should then include the specification of the type of pipe, fittings and equipment to be installed in order to avoid exceeding the pressure drop requirements for the installation.

4.2.1.8
The design must ensure that pipework is not located in unventilated ducts, voids, or enclosures and shall ensure that adequate ventilation is provided around pipework joints. These requirements should also apply to welded and brazed joints, but where this is not practicable the design shall minimise the number of joints and all welded and brazed joints shall be subject to 100% NDT/NDE (see Sub-Section 7.2, Section 10, and IGEM standards IGEM/SR/25 and IGEMUP/16).
4.2.1.9
The design shall ensure that adequate ventilation is provided around pipework joints. The ventilation will have an impact on the hazardous area classification required by DSEAR (see clause 4.2.15).
Note 1:
When considering ventilation, ‘joints’ in pipework refers to those that are potential leakage sources. Joints which are threaded, unions, flanges and press fits present the greater risk whereas brazed or welded joints present the least risk.

Note 2:
Adequate ventilation can be taken as more than 0.5 air changes per hour, which is usually achieved in all occupied areas without additional provision. 

4.2.2
Gas constituents
During the design stage, consideration shall be given to the different constituents of the gas and its dew point (for example, condensates and acidic/sulphur content) and the possible consequent effect on materials and operations. 
Note 1:  This is not normally relevant to NG systems but may be to biogases and LPG.

Note 2:
Condensate formation and collection may also have to be considered. 
4.2.3

Design pressure drop and gas pressure
4.2.3.1
The maximum design pressure drop across the installation shall ensure the effective operation of any connected appliance under all normal operating conditions and must ensure the safe operation of any connected appliance under all foreseeable conditions.

The pressure drop through pipework systems should not exceed the values given in Table 3.

Note 1:
It is possible to incur a higher pressure drop and use smaller diameter pipework if a higher metering pressure has been agreed with the MEM, Gas Supplier and GT.  However, this practice is not recommended as an alternative to correctly-sized pipework or as a solution for an existing system and is a last resort solution.

Note 2:
This will require the designer to establish the pressure available from the meter installation under all operating conditions (see clause 4.1.3), and the pressure required by the downstream appliances for safe and effective combustion. Consideration will also have to be given to the velocity constraints.
Note 3:
For a NG metering pressure of 21 mbar, the meter installation will normally have been designed to provide the following meter installation outlet pressures:

LOPmi 
=
18 mbar

DmPmi
=
15 mbar.

Note 4:
On an installation with a metering pressure of 21 mbar, the designer has to assume that “standard” appliances will be connected at some stage, unless the consumer specifically advises otherwise. It has been established that standard appliances have the following characteristics (see also Appendix 4):

STP
=
50 mbar

Pmax
=
25 mbar

OP
=
20 mbar

Pmin
=
17 mbar

Pign
=
14 mbar (70% OP). 
	GAS FAMILY AND TYPE
	OPERATING PRESSURE (OP)
	MAXIMUM DESIGN PRESSURE DROP AT DESIGN FLOW

	2nd. NG and lighter than air gases
	( 
25 mbar
	1.0 mbar

	
	Exceeding 25 mbar
	10% 

	3rd. LPG (propane) and heavier than air gases
	( 
45 mbar 
	2.0 mbar

	
	Exceeding 45 mbar
	10%

	3rd. LPG (butane)
	( 
35 mbar
	2.0 mbar

	
	Exceeding 35 mbar
	10%


Note 1:
For NG, the pressure drop is measured from the meter installation outlet to the plant manual isolation valve or the booster inlet (if fitted), as appropriate.

Note 2: 
   For a 3rd family gas the pressure drop is measured downstream of:

·    the ECV located on the outside of the property where no meter is fitted; or

·    the outlet of the final regulator where this is located downstream of the ECV; or

·    the outlet of the final regulator where this is located downstream of any cylinders; or primary meter installation outlet.
·    to the plant manual isolation valve or the booster inlet (if fitted), as appropriate.

TABLE 3 - MAXIMUM DESIGN PRESSURE DROP 

4.2.3.2
The maximum design pressure drop should be such that the limiting gas velocity is not exceeded (see clause 4.2.4) and that appliances continue to work safely.
4.2.3.3 Materials, components and methods of jointing shall be capable of withstanding the pressure applied when strength and tightness tested in accordance with IGE/UP/1, IGE/UP/1A, IGEM/UP/1B or IGEM/UP/1C, as appropriate. 
4.2.3.4
The effect of height on gas pressure should be considered, particularly in high-rise buildings (see Appendix 3).

Note:
For lighter than air gases, the effect of the height is an increase in pressure, but for heavier than air gases, the effect of height is pressure reduction and this needs to be taken into account when sizing pipework and determining the test pressure.
4.2.3.5
Due allowance should be made for pressure loss within any fitting (elbow, tee, valve, check meter etc. (see Appendix 3).
Note 1:
Butterfly valves and some other types of valve may display a significant pressure drop 
Note 2:
The internal quality of fittings, components, pipe welds and pipes may have a significant effect on the pressure drop of the “as installed” installation.

4.2.3.6
Reference should be made to the appliance or equipment manufacturer’s requirements to identify the minimum and maximum design pressure of any particular components (see also Sub-section 13.2 for information on pressure losses across flexible appliance connections).

4.2.4

Gas velocity
The velocity of gas through pipework, at maximum flow, shall be limited to 20 m s-1 for unfiltered systems and 40 m s-1 for systems with filters up to 250 micron. This velocity may be exceeded through valves and controls but shall not exceed the manufacturer’s limits.
Note:
The velocity stated is based on the avoidance of excessive erosion. It may be exceeded on the basis of engineering judgement and experience. However, there is a possibility of noise and erosion at high gas velocities and with unfiltered supplies. Control components and metering devices may require higher filtration levels than the pipework.
4.2.5

Calculation of flow, pressure drop and velocity

Flow, pressure drop, and velocity shall be calculated, using Appendix 3, an appropriate gas flow calculator, a computer programme, or manufacturer’s specifications.
Note:
Gas flow calculators and simple computer programmes are available from various suppliers and are convenient aids for the calculation of gas flow, pressure drop and velocity in pipework.
4.2.6
Pressure regulating and control systems
4.2.6.1
Where a section of installation pipework is to be supplied from a system having a higher-pressure regime ((Cu) consumer’s upstream pipework), appropriate overpressure protection devices shall be provided, in addition to the pressure regulator, if the downstream pipework, appliance(s), appliance controls and components would not withstand the higher pressure under fault conditions (MIP). The pressure regulating system shall comply with the principles of IGEM/GM/8 and IGEM/TD/13. The selection of an appropriate overpressure protection system shall be determined by using figure 3 (below). 
Note 1:
The installation of the pressure regulator and any associated “creep relief” and overpressure protection device, within or outside a building, may have venting implications (see Section 15).

Note 2: 
In most systems using typical low-pressure appliances and components, this will typically mean that an overpressure cut-off device will need to be applied where MIP is above the declared pressure rating of the appliance control system. This may be as low as 50 mbar.
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Note 1:
The installation of the pressure regulator and any associated “creep relief” and overpressure protection device, within or outside a building, may have venting implications (see Section 15).

Note 2: 
In most systems using typical low-pressure appliances and components, this will typically mean that an overpressure cut-off device will need to be applied where MIP is above the declared pressure rating of the appliance control system. This may be as low as 50 mbar. 
Note 3:  For MOP, exceeding 7 bar, it may be beneficial to install a two-stage pressure breakdown with first stage monitor override. In this configuration, both regulators are active, with the 1st regulator fitted with an override pilot monitoring the 2nd stage outlet pressure. The 1st stage regulator takes control if a failure of the 2nd stage regulator is detected by the pressure downstream of the 2nd stage regulator reaching the set point of the monitor pilot.

FIGURE 3 – DECISION ALGORITHM FOR MINIMUM NUMBER OF SAFETY DEVICES

4.2.6.2
Pressure regulating and control systems are permitted in buildings on installation pipework systems. The pressure regulating system shall comply with the principles of IGEM/TD/13. 
4.2.6.3
A gas pressure regulating device or system for a gas appliance(s) may be installed in the same room as the appliance(s) provided there is adequate ventilation. The construction, layout, facilities and location of the room shall be subject to compliance with the recommendations of risk assessment (see IGEM/TD/13).
4.2.6.4
Where a pressure regulating system supplying a gas appliance is fitted with creep relief valves, the vent termination shall be located in a safe external area. Guidance is available in IGEM/SR/25, IGEM/UP/16 or DSEAR (refer to section 15).
4.2.7

Temperature variations
Installation pipework subject to temperature variations in excess of 60°C shall be designed to prevent excessive stresses in that system, e.g. by incorporating components such as bellows or other expansion joints to eliminate them (see Section 13).

Note:
Internal pipework in the UK is unlikely to be subject to temperature variations in excess of 60°C unless closely sited to heat producing equipment or hot services.
4.2.8
Pressure test and purge points
4.2.8.1
Pressure test points
A pressure test point shall be installed downstream of any ECV, additional emergency control valve (AECV), section isolation valve, branch isolation valve or appliance (plant) isolation valve, using an appropriate fitting or welded threaded fitting. 
Note: Purge points (see 4.2.8.2) may satisfy this requirement.

Additional pressure test points shall be fitted upstream and downstream of any check meter, regulator, burner control or filter. For a filter, and if condition monitoring is to be applied, a pressure test point shall be fitted on its inlet and outlet.

All components shall be suitable for the test pressure. Simple brass test fittings that accept a push-on connection to the pressure gauge shall not be used with MOP exceeding 350 mbar.
4.2.8.2
Purge points

Sufficient purge points shall be installed to allow the installation to be purged into service (commissioning purge) and decommissioned either temporarily, to allow work to be undertaken on the system safely, or permanently, to take the system out of service (de-commissioning purge).

They shall be of sufficient size to enable purging to be undertaken in accordance with the procedures outlined in IGE/UP/1, IGE/UP/1A or IGEM/UP/1C, as appropriate for the installation. Table 4 documents purge points that are known to be sized to achieve the required minimum purge flow rates and should be used. 

Note:
This may be achieved by having a number of smaller purge points of an equivalent size to one large one.
	NOMINAL PIPE DIAMETER
TO BE
PURGED
	MINIMUM 
PURGE FLOWRATE
From IGE/UP/1
	PURGE POINT 
NOMINAL BORE

	(mm)
	(m3/h)
	(mm)

	20
	0.7
	20

	25
	1.0
	20

	32
	1.7
	20

	40
	2.5
	20

	50
	4.5
	25

	65
	7.5
	25

	80
	11
	25

	100
	20
	25

	125
	30
	40

	150
	38
	40

	200
	79
	50

	250
	141
	80

	300
	216
	80

	400
	473
	100

	450
	575
	150

	600
	1230
	150

	750
	2390
	200

	900
	3440
	200

	1200
	6960
	300


TABLE 4 –
PURGE PONT SIZES KNOWN TO ACHIEVE REQUIRED MINIMUM PURGE FLOW RATES
A correctly sized and valved purge point shall be installed:

· on the outlet of any primary meter installation

· on the inlet and outlet of any secondary meter installation 

· on the inlet and outlet of any check meter

· on the inlet and outlet of any section isolation valve and branch isolation valve
· on the inlet and outlet of any components that may need to be removed for servicing, for instance an automatic isolation valve (AIV)
· immediately upstream of an appliance (plant) isolation valve 

· at the extremities of any run of pipework or spur.

For longer runs of pipework, with a nominal bore 200 mm and greater, consideration shall be given to installing additional purge points and methods of sectioning the pipework to ensure the maximum single purge lengths documented in IGEM/UP/1 are not exceeded.
Any purge point should comprise of a suitable connection fitting to the pipework and a valve sealed with a suitable fitting.

Consideration shall be given to positioning pipework runs and associated purge points such that purge hose connections can easily be made to purge points and purge stacks / flare stacks which are located in a safe area for purging.

4.2.9
Facilities for in situ hydrostatic testing of installed pipework
This Sub-Section covers the requirements when hydrostatic testing will need to be carried out on installed pipework (see clause 4.2.1.6).
4.2.9.1
The pipe section shall be designed to incorporate valved air vents at high points and provision of sufficient low-level drainage points.

4.2.9.2
Arrangements shall be provided for filling and emptying the test water, including consideration of the gradient or slope of the pipework which may lead to the use of multiple fill and drain points.

4.2.10

Gas filters

4.2.10.1
A means of measuring the pressure drop across the filter shall be installed. 
4.2.10.2
For filters operating above 500 mbar, a differential pressure gauge shall be considered to indicate the level of contamination of the filter. 
4.2.10.3
Filters should be installed such that contaminated filter elements can be replaced and the filter housing positioned such that no debris can fall back into the pipework during element replacement.
4.2.10.4
Where permanent filters/strainers are not fitted, temporary commissioning strainers shall be installed upstream of each item of plant unless it can be assured that the pipework is free of dust and debris.
4.2.10.5 Where specified by the plant or equipment manufacturer/supplier, a filter shall be fitted immediately upstream of any individual item of plant or groups of plant, controls or metering equipment. 
Note 1:
The additional filter may not be necessary where plant is within 20m downstream of a meter/regulator filter. 

Note 2: 
Safety shut-off valves (SSOVs) to BS EN 161 will include integral filtration.
4.2.10.6
The filter selected shall not result in the system exceeding the maximum design parameters for pressure drop and gas velocity (see clauses 4.2.3 and 4.2.4).
4.2.10.7
Any quick-release filter cover shall be designed to remain closed or captive until the contained pressure is released safely. 
4.2.11 Equipment and pipework installation components

All new equipment and pipework components shall be UKCA marked or certified by a Notified Body or suitable certificate of compliance provided by the manufacturer.
Note:
It is not possible to apply CE marking to all types of pipe and fittings. Where this is the case, users of this Standard shall select products for which independent quality assurance certification against an appropriate product manufacturing Standard has been obtained by the manufacturer.
4.2.12
Valves and connections
4.2.12.1
Valves shall be selected in accordance with Section 14.

4.2.12.2 Pipework shall include valving necessary to provide section isolation for strength and tightness testing, purging and for isolation use in an emergency (see Sub-Section 7.9 and Section 14).

In certain situations, for example elevated pressures, location, where required by work systems or identified by risk assessment, greater levels of isolation integrity and security shall be installed. This may include the use of multiple valves, isolation proving, for example double block and bleed valves, or locking systems. Further information is given in HSG253.

4.2.12.3 All pipework end termination points shall be fitted with a suitable valve, which will assist in the installation of future extensions. These shall be installed as outlined in Sub-Section 7.9 and Section 14 and shall be plugged, capped or blanked using a suitable fitting.

For existing pipework, where a valved connection point has not been installed to enable an extension to be made and to avoid decommissioning the pipework, consideration shall be given to the use of an appropriate under pressure connection such as an under-pressure tee or hot tap (see Sub-Section 7.11). The fitting selected shall not result in the system exceeding the maximum design parameters for pressure drop and gas velocity (see clauses 4.2.3 and 4.2.4). 
4.2.12.4
Split tee and similar fittings which incorporate polymeric ‘O’ ring seals shall not be used within buildings.
4.2.12.5 
For a ring main, provision shall be made to enable it to be isolated, tested, purged and maintained. This should include at least two valves within the ring and at each branch connection. Suitable pressure test and purge points shall be provided to enable commissioning and decommissioning.

4.2.13
By-passes 
4.2.13.1
Manufacturer’s information shall be consulted to establish if a component can withstand the expected pressure differential.
4.2.13.2
A permanent valved by-pass should be installed around components if pressure equalisation is required. 

4.2.13.3
Where a valved bypass is installed around components, it shall be fitted with a suitable locking device to ensure it cannot be opened (or left open) if safety or control could be compromised. 

Note:
The use of a small-bore valved by-pass (relative to the main pipework) is useful for equalising pressure around components when carrying out commissioning or testing activities. It can be essential in higher-pressure applications when the pressure downstream of a valve needs to be raised or equalised prior to opening the valve in order to prevent damage to the internal seals. 

Additionally, some components utilise an internal pressure equalisation facility within the design, for example safety slam shut valves. If not utilised and downstream pressure is not equalised, failure or damage to the reset mechanism could occur.

4.2.13.4
Any regulator stream or safety system shall not be provided with a facility to be by-passed unless a means of pressure control is incorporated and safety systems are included within the by-pass (see IGEM/TD/13).
4.2.13.5
A pressure indicator shall be fitted downstream of any by-pass and should be readable from the point of application of any manual pressure control method.
4.2.14
Gas supply and installation pipework line diagram

4.2.14.1
A gas supply and installation line diagram(s) must be provided for a gas supply to a premises served by:

· a service of 50 mm internal diameter or greater for a 2nd family gas
· service pipework of 30 mm internal diameter or greater for a 3rd family gas
and shall be provided for other gas supplies.
4.2.14.2
This diagram must indicate the position of all installation pipework of internal diameter equal to and exceeding 25 mm, meters, the ECV, any AECV and pressure test points(s). It should also show all building supply isolation valves, regardless of size. At OP above 100 mbar, the diagram should show installation pipework of 15 mm and greater.
A typical gas supply line diagram is shown in Figure 3. Its size should be at least A4.
4.2.14.3
The diagram must be fixed to the building in a readily accessible position and as near as practicable to the primary meter and/or the ECV or the gas storage vessel, as appropriate. The diagram shall also be available for easy access by the emergency services and the occupier in the event of an incident in locations such as the gatehouse, central control room or reception.
4.2.14.4
The installer of new or modified pipework shall provide a line diagram to the occupier covering that work. The site line diagrams shall be updated by the responsible person, and the display replaced or modified accordingly following any modification to pipework.
	 [image: image10.png]



     FIGURE 4 - TYPICAL GAS SUPPLY AND INSTALLATION PIPEWORK LINE     DIAGRAM


4.2.15

Hazardous areas classification 
The hazardous area classification for an area containing gas pipework will restrict the location of electrical equipment and ignition sources in that area. It may be possible to increase the ventilation of the area which will reduce the hazardous area classification.

4.2.15.1
DSEAR requires that a hazardous area classification must be established for all pipework on non-domestic premises and certain specified areas of some domestic-type buildings (see 3.8). The severity, and thus the effects of the classification, can be mitigated by good design. Guidance can be found in IGEM/SR/25, IGEM/UP/16, and IGEM/GM/7b or BS EN 60079-10 and Energy Institute’s document EI IP-MCSP-P15 ed 4.

Note:
Outlet pipework from air/gas mixing machines will need a separate risk assessment that addresses the contained gas mixture.
4.2.15.2
The requirements for hazardous areas in this Standard are aligned with those in IGEM/UP/16 for NG systems with an MOP not exceeding 2 bar and, where followed, they should achieve the lowest level of hazardous area classification, that is Zone 2NE (negligible extent). 
Where IGEM/UP/16 does not apply, reference should be made to IGEM/SR/25 or Energy Institute’s document EI IP-MCSP-P15, as appropriate.

Note:
The requirements in IGEM/SR/25 and IGEM/UP/16 specifically apply to methane based gases, including landfill or bio-gas, with a combined proportion of methane-plus-inert gas of greater than 89% by volume; a gross calorific value not exceeding 45 MJ m-3; a molecular weight not exceeding 19.1 kg kmol-1; an LFL of not less than 4.4%; a temperature range of –20°C to 50°C.

They do not include LPG and LPG/air mixtures nor biogas with a specific gravity greater than 0.8. In these cases, consult the fuel supplier or see Energy Institute guidance           EI IP-MSCP-P15.
SR/25 Hydrogen supplement 1 also considers the requirement for hydrogen.
SECTION 5 : MATERIALS 
 
5.1
GENERAL 
 
5.1.1
Any pipe, fitting or other component shall be designed and installed in accordance with relevant recognised Standards or specifications and the manufacturer’s instructions. Such components shall be of a type and manufacture suitable for their intended use. 
 
5.1.2 
Any pipe, fitting or other component shall be suitable for the pressure, duty, temperature and jointing method utilised. (See Appendix 5 for calculation of pipe wall thickness). 
 
5.1.3 
Materials shall have physical properties appropriate to the proposed duty, with consideration being given to the effect of gas composition, variation in operating temperature and pressure, imposed forces and corrosion, and other aspects of the service environment and location (see also Sub-Section 2.6). 
5.1.4           Where material test certificates are required, they shall comply with BS EN 10204 and should be included in the technical file, if applicable, (see Section 18). 
 
5.2

SELECTION OF PIPE, TUBE AND FITTINGS 
 
5.2.1
General 
 
5.2.1.1
Materials for pipework, including any fitting, valve, etc., shall be chosen taking due account of Sub-Section 2.6 and Sub-Section 5.1. 
 
Note:
Pipe is manufactured based upon the nominal bore of the pipe and a tube is based upon the outside diameter of the tube (see clause 2.8 and Appendix 1). 
 
5.2.1.2
The pipework and fittings specifications, wall thickness, temperature and grade of material shall be selected for the design MOP, MIP and STP of the installation and the requirements of Appendices 5 and 6 should be applied. 

 

5.2.1.3
When selecting materials that are to be welded, soldered, brazed, screwed or mechanically jointed, it shall be ensured that the pipe, tube and fittings are compatible for the joint and for the jointing process. 

 

5.2.1.4
Where existing installations are encountered, they might contain materials that were manufactured to withdrawn standards not listed within this Section and Section 6, however providing they are a material that is suitable for use with the gas that is used in the installation and were manufactured to the standards for the product that was appropriate at the time they were installed these shall be considered acceptable. 
 
5.2.2
Selection of pipe and tube 

 
5.2.2.1
Steel tube 
 
Steel tubes shall conform to:  
· BS EN 102161 (Grade P195, P235 or P265 TR2); 

· BS EN 102162 (Grade P195, P235 or P265 GH);  

· BS EN 102171 (Grade P195, P235 or P265 TR2); 

· BS EN 102172 (Grade P195, P235 or P265 GH); 

· BS EN 10255:2004+A1:2007 (Grade S195T); or 

· API 5L (Grade B or an alternative higher grade). 
Steel tubes conforming to BS EN 10255:2004+A1:2007 or API 5L Grade B shall also conform to BS EN 10216-1, BS EN 10216-2, BS EN 10217-1 or BS EN 10217-2. 
Note:
TR1 Grades have been excluded above due to their exclusion from the Pressure Equipment Directive (PED). Dual certified products are to be certified under the Construction Products Regulations (CPR), as amended, to Assessment and Verification of Constancy of Performance System 3 (AVCP 3) in accordance with BS EN 10255:2004+A1:2007 Annex ZA. 
BS EN 10255:2004+A1:2007 requires 195 MPa (Grade S195T) as minimum yield strength, higher yield strength, for example 235 MPa (Grade S235GT), is allowed. 
It is best practice to refer to other supporting standards when referring to BS EN 10255:2004+A1:2007, to allow full technical delivery conditions to be clarified. i.e. BS EN 10255:2004+A1:2007 and BS EN 10217-2 to show a welded tube, suitable for low and elevated temperature, and harmonised under the PED, as well as the CPR. In addition, this best practice needs to apply to API products. 
BS EN 10255 tube with L series wall thickness is not considered suitable for use in gas installations. 
M Series wall thickness tube is suitable for use as buried pipework provided it is factory coated / wrapped. Alternatively, H series wall thickness can be used for buried pipework with appropriate corrosion protection applied. 
 
For pipework expected to operate at OP exceeding 7 bar and where significant pressure cycling is anticipated, reference should be made to IGEM/TD/1 and specialist advice should be sought. 
 
5.2.2.2
Rigid stainless-steel tube 
 
Rigid stainless-steel tubes shall conform to:  
· BS 6362; 

· BS EN 102165; 

· BS EN 10217-7; 

· BS EN 10312; or 

· ASTM A269 (Grade 304, 316 or 316L). 
Stainless steel tubes conforming to BS EN 10312 shall also conform to BS EN 10217-7.  
 
Where press fit fittings are used, the rigid stainless-steel tube shall also be to the specification documented by the manufacture as being suitable for use with their fittings.  
 
For pipework expected to operate at OP exceeding 7 bar and where significant pressure cycling is anticipated, reference should be made to IGEM/TD/1 and specialist advice should be sought. 
 
5.2.2.3
Pliable corrugated (stainless-steel) tube 
 
Pliable corrugated (stainless-steel) tubing shall conform to BS EN 15266.  Pliable corrugated (stainless-steel) tube is available up to a maximum 50 mm nominal pipe diameter. 
Note:   When it is intended to directly bury pliable corrugated (stainless steel) tube, specific requirements apply with regards to the minimum thickness and maximum chloride content of the outer cover (see Clause 7.4.7). Advice should be sought from the individual product manufacturer to ensure their product meets the necessary requirements and that they specifically allow direct burial.  
 
MOP shall be limited to 500 mbar for Pliable corrugated (stainless-steel) tube unless stated otherwise by the product manufacturer. 
 
Pliable corrugated (stainless-steel) tube is a semi-rigid pipe and shall not be used as an alternative to a flexible connector (see Clause 6.8.6).
5.2.2.4
Copper tube 
 
Copper tubes shall conform to:  
· BS EN 1057; or 

· BS EN 13349. 
Where press fit fittings are used, the copper tube shall also be to the specification documented by the manufacture as being suitable for use with their fittings. 
Copper pipework should be suitable for MOP not exceeding 7 bar subject to the appropriate wall thickness being selected (see Appendix 5 for calculation of pipe wall thickness). 
 
5.2.2.5
Polyethylene (PE) pipe 
 
PE pipes should have a design life of at least 50 years, based on continuous operation at MOP not exceeding 7 bar and a temperature of 20°C (see Appendix 5 and Table 29). Normally, PE pipes should not be installed in locations where the temperature of the ground surrounding the pipe exceeds 20°C. 
Where temperatures exceed 20°C or are below 0°C, reference should be made to Appendix 6. 

 
Polyethylene pipe shall conform to:  
· BS EN 15551; 

· BS EN 15552; 

· GIS/PL2 Part 2; or 

· GIS/PL2 Part 8. 

 
5.2.3

Selection of pipe and tube fittings 

 
5.2.3.1
Steel, malleable iron and cast copper alloy fittings 
 
Steel fittings, malleable iron and cast copper alloy fittings shall conform to: 
· BS 10; 

· BS 143 and 1256; 

· BS 1560-3; 

· BS 1640; 

· BS 3799; 

· BS EN 1092-1; 

· BS EN 1759-1; 

· BS EN 10241; 

· BS EN 10242; 

· BS EN 10253-1; or 

· BS EN 10253-2. 
Note:
It is anticipated that BS 143 and 1256 will be withdrawn when the new version of BS EN 10242 is published, this is anticipated in 2024. 
If bends are fabricated, then the minimum required wall thickness (without allowances and tolerances) of bends shall be calculated as follows: 
 
On the inside surface of the bend: 
 
Tint = t [(R/Do) – 0.25)/((R/Do) – 0.5)] 
 
On the outside surface of the bend: 
 
Text = t [(R/Do) + 0.25)/(R/Do) + 0.5)] 
 
Where:
t is the minimum specified thickness of the pipe 
D0 is the outside diameter 
R is the bend radius 
tint is the minimum required thickness for a bend on the inside surface of the bend 
text is the minimum required thickness 
 
5.2.3.2
Stainless-steel fittings 
 
Stainless steel fittings shall conform to:  
· BS 3799; 

· BS 4368 

· BS EN 1092-1; 

· BS EN 10253-3; 

· BS EN 10253-4: 

· ASTM A182 (F304 or F316); 

· ASTM A193 (B8T or 8); or 

· Specific pipework manufacturer’s standard. 
Note:
See Clause 5.2.3.3 for stainless-steel press fit fittings. 
 
5.2.3.3
Copper, copper alloy and stainless-steel press fit fittings 
 
Copper press fit fittings shall conform to: BS EN 1254-7. 
Stainless steel press fit fittings should conform to pr EN 10352. 
 
5.2.3.4
Pliable corrugated (stainless-steel) tube fittings 
 
Pliable corrugated (stainless-steel) tubing fittings shall conform to BS EN 15266.  
5.2.3.5
Copper and copper alloy fittings 
 
Capillary and mechanical fittings shall conform to:  
· BS EN 12541; 

· BS EN 12542;  

· BS EN 12544; or 

· BS EN 12545. 

 
5.2.3.6
Polyethylene (PE) fittings 
 
Polyethylene fittings, valves and ancillaries shall conform to:  
· BS 5114; 

· BS EN 15553; 

· BS EN 15554; 

· GIS/PL2 Part 4; 

· GIS/PL2 Part 6; 

· GIS/PL3; 

· GIS/V7 Part 2; or 

· GIS/V7 Part 3. 

 
5.3
SLEEVING 
 
5.3.1
A sleeve is defined either as: 
· a tubular case inserted in a prepared hole in a structure for the reception of a gas installation pipe and is impermeable to gas (known as a sleeve though a wall or floor); or 

· a case (normally tubular) inserted through a void or space in a building for the reception of a gas installation pipe and is impermeable to gas (known as pipe in pipe). 

 
5.3.2
Sleeving for metallic pipework shall be PVC to BS 3505 Class E, PE, copper or steel (carbon or stainless steel) and when installed must not impair the fire resistance of any structure.  
 
Note:
A sleeve may be a separate component or part of a factory-made assembly. 
 
5.3.3
Sleeving for PE used for an entry or exit into / from a building shall be below ground and shall be steel or copper and when installed must not impair the fire resistance of any structure. All metallic sleeving used in this application shall be suitably protected against corrosion. Additional guidance on entry into and exit from buildings is given in Section 9. 
 
5.3.4
Where pipework is required to be enclosed in a sleeve, for example when passing through a wall or an unventilated void, the factory applied coating on copper tube or pliable corrugated (stainless-steel) tube shall not be considered to be a sleeve. 
 
SECTION 6 : JOINTING METHODS 
 
6.1 
GENERAL 

 
6.1.1
Any person carrying out jointing shall be suitably trained and competent for the jointing process being undertaken. 

 
Welders performing work on site, which is within the scope of GS(I&U)R, must hold appropriate certification, and unless licensed with Gas Safe Register in their own right they shall be appropriately supervised by a suitably competent Gas Safe Register licensed person. 
 
6.1.2           Formal procedures shall be in place identifying any need for testing of joints and shall include the test criteria. 

 
6.1.3           All completed joints shall be inspected for conformity with the specified requirements. 

 
6.1.4           Any joint proven to be inadequate shall be repaired, re-made or replaced. 

 
6.1.5           All elastomeric seals installed in pipework shall be suitable for the gas being supplied. 

 
6.1.6           Pipe and material internal finishes shall be checked for imperfections prior to installation. Pipe ends shall be made square and shall be free of burrs. 

 
Note:
The internal quality of fittings, components, pipe welds and pipes may have a significant effect on the pressure drop of the installation.  
 
6.2
JOINTING MATERIALS & COMPOUNDS 
 
· 6.2.1
Jointing materials and compounds shall, as appropriate, conform to: 
· BS 6956-5 (compound); 

· BS EN 751-1 (anaerobic jointing compound); 

· BS EN 751-2 (non-hardening jointing compound); or 

· BS EN 751-3 (unsintered PTFE tape); and
 

be confirmed as suitable for use with the gas on which they are to be used by the manufacturer. 
 
Note 1:
The manufacture standard for jointing compounds do not typically specify a requirement for the materials and substances that are required to be used during their manufacture. As such manufacture purely to the above standards cannot confirm a products suitability and confirmation of suitability for the gas on which it will be used needs to be obtained from the manufacturer. 
 
Note 2:
Where food and drink preparation or manufacture takes place, it is important to use materials that meet site health and safety requirements. Many sealants contain mineral oils that may not be appropriate for use in such areas. Before using any material in such areas, it is vital to check the material COSHH statements and to verify their use is appropriate with the responsible person on site. In other cases, the use of polytetrafluoroethylene (PTFE) tape may not be appropriate since any ingress of the material into the production process could damage the product. 
 
6.2.2
Jointing materials shall be applied in accordance with manufacturers’ instructions. 
 
6.2.3
For new pipework, hemp shall not be used. 
6.3 
STEEL AND STAINLESS STEEL 
 
6.3.1
General 
 
6.3.1.1
Pipe and fittings shall be jointed as indicated in Table 5, using the minimum practicable number of joints. 
 
	Pipe Nominal Bore  
(mm) 
	JOINT TYPE 

	
	MOP  
≤ 500 mbar 
	MOP 
> 500 mbar 
≤ 1 bar 
	MOP 
> 1 bar  
≤ 5 bar 
External Pipework 
	MOP 
> 1 bar  
≤ 5 bar 
Internal Pipework 
	MOP 
> 5 bar 

	˂ 25.6 
	Screw, Weld or Press Fit 
	Screw, Weld or Press Fit 
	Screw, Weld or Press Fit 
	Screw or Weld 
	Weld 

	> 25.6 
≤ 51 
	Screw, Weld or Press Fit 
	Weld or Press Fit 
	Weld or Press Fit 
	Weld 
	Weld 

	> 51 
≤ 104 
	Weld or Press Fit 
	Weld or Press Fit 
	Weld or Press Fit 
	Weld 
	Weld 

	>104 
	Weld 
	Weld 
	Weld 
	Weld 
	Weld 


 
Note 1:
‘Welded’ includes joints made by fusion techniques such as welding or brazing, but does not include metal to metal joints such as screwed and press fit joints. 
 
Note 2:
The use of screwed joints between existing and new pipework is permitted for pipe above 50 mm nominal bore and MOP not exceeding 5 bar if the existing pipework terminates in a screwed connection. 
 
Note 3:
Joints in pipework may also be flanged or compression fittings. 
 
Note 4: 
Compression joints on ancillary pipework for instrumentation and pressure control may be suitable for MOP above 5 bar (see Clause 6.3.1.14). 
 
TABLE 5 - JOINTING OF CARBON AND STAINLESS-STEEL PIPEWORK 
 
6.3.1.2
Screwed and welded connections should be in accordance with the Standards indicated in Table 6, as appropriate. 
 
	COMPONENT 
	SCREWED  
	WELDED 

	Flange 
	BS 10 
BS 1560-3 
BS EN 1092-1 
	BS 10 
BS 1560-3 
BS EN 1092-1 

	Thread 
	ISO 7-1 
ISO 7-2 
BS EN 10226-1 
	 

	Fitting 
 
	BS 143 and 1256 
BS EN 10241 
BS EN 10242 
	BS EN 10253-1 
BS EN 10253-2 
BS EN 10253-3 
BS EN 10253-4 


 
Note:
It is anticipated that BS 143 and 1256 will be withdrawn when the new version of BS EN 10242 is published, this is anticipated in 2024. 
 
TABLE 6 -
SCREWED AND WELDED STEEL AND STAINLESS-STEEL CONNECTIONS 
 
When connecting to pipework, valves and other fittings that have approval from other Standards which make conformity to Table 6 not possible, connection shall be made using appropriate matching thread forms or flanges. 
 
Such connections should then be type-identified permanently. 
 
Note:
Examples of other Standards include, but are not limited to, NPT, API, ASA, DIN, etc. 
6.3.1.3
Male threads shall be tapered and shall be to:  
· BS EN 10226-1; 

· BS EN 10226-2; 

· ISO 7-1; or  

· ISO 7-2. 
Long screw fittings shall not be used on new installations. 
 
6.3.1.4
The type and quality of the thread shall be suitable for the MOP of the pipework and: 
· for MOP £ 500 mbar, threads should be specified as either taper male / parallel female, or taper male / taper female. 

· for MOP > 500 mbar, threads shall be specified as taper male / taper female. 

 
6.3.1.5
Flanges used to join pipework shall be compatible such that their design dimensions, bolt hole size and position, and pressure rating match.  
 
Flat face flanges shall conform to the dimensions given in BS 10, BS 1560, BS EN 1514, as applicable. 
 
Raised face flanges shall conform to the dimensions given in BS 1560-3 or BS EN 1514, as applicable 
  
Note:
There are numerous flange Standards available including BS, ANSI, API, ASA, DIN and the flanges types include: 
· hub 

· socket welded 

· weld neck 

· lapped 

· threaded 

· slip on 

· lap joint. 

 
Flange faces are also of various types including: 
· flat face 

· raised face 

· ring type joints. 

 
6.3.1.6
Flange joints shall be correctly aligned and all faces shall be parallel, clean, dry and free of imperfections prior to assembly. All bolts, studs and fasteners used to make the flange joint should be tightened carefully in the correct sequence to achieve an equally distributed force on all joints and gaskets. 
 
Note: 
In some specialist applications, in particular high-pressure use, the individual may be required to hold the relevant competencies and be suitably trained in the use of specialist equipment and tooling utilised to make the joint and achieve the correct tightening torque. 
 
6.3.1.7
Flange gaskets shall not be re-used.  
 
Note: 
In certain applications, in particular existing installation due for replacement or upgrade, asbestos gaskets may have been utilised. In order to minimise the risk of exposure to the individual carrying out the work, if following reference to the asbestos register for the premises it is confirmed that asbestos gaskets are present, then it is advised that to facilitate removal, the pipework around the flange will need to be cut, rather than disassembling the joints. For further information refer to Clause 3.7. 
 
6.3.1.8
Gasket materials for flanged joints and gland packings shall be appropriate for the gas being conveyed and to, as appropriate: 
· BS 4371 (fibrous gland packing); 

· BS 6956-1 (corrugated metal joint rings); 

· BS 7531 (rubber bonded fibre gaskets); 

· BS EN 1514-1 (non-metallic flat gaskets);  

· BS EN 1514-2 (spiral wound gaskets); or 

· BS EN 12560-1 (non-metallic flat gaskets). 

 
BS EN 1092 flange gasket material shall be in accordance with BS EN 1514 
Joint rings for ring type joint (RTJ) flange assemblies and spiral-wound gaskets raised face (RF) flange connection gasket material shall be in accordance with a suitable Standard such as BS EN 1514. 
 
6.3.1.9
Flange gaskets installed in pipework in above-ground applications shall not be of an elastomeric material.  
 
6.3.1.10
Flange bolts, screws, studs and nuts shall conform, as appropriate, to: 
· BS 4882 (B8T or 8); 

· BS EN ISO 898-1 (see Table 7);  

· BS EN ISO 898-2 (see Table 7); or 

· BS EN 1515 (all parts) Grade A2 (SS304) or A4 (SS316) or equivalent. 

 
Note: 
The assembled length of the bolt / stud to be such that at least one thread is visible beyond the face of the nut, or where the body of a component is threaded, as recommended by the manufacturer. 
 
	STANDARDS 
	MOP (bar) 
	PIPE DIAMETER NB  
(mm) 
	BOLT/STUD GRADE 
	NUTS 

	BS EN ISO 898-1 
 
BS EN  ISO 898-2 
	£ 16 
	>65 
	≥ 5.6 
	Nuts may be one grade lower to prevent thread   pick-up 

	
	>16 
	All 
	≥ 8.8 
	


 
TABLE 7 –
NUTS AND BOLTS FOR STEEL AND NON-FERROUS FLANGED JOINTS  
 
6.3.1.11
In situations where vibration can occur, the flange nuts shall be effectively locked. 
 
6.3.1.12
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. 
 
6.3.1.13
Compression joints shall, where suitable, only be used on installations of MOP not exceeding 5 bar and then only so that the joints are accessible for maintenance.  
 
6.3.1.14
Compression joints to BS 4368 with metal seals or metallic O-rings used for rigid stainless steel shall be restricted to joints of diameter not exceeding 50 mm nominal bore. 
6.3.1.15
Ancillary pipework for instrumentation and pressure control shall require pipe and fittings suitable for the duty of the installation pipework. Where threaded and compression joints are required, the thread form and compression joint shall be as specified by the manufacturer and twin ferrule type compression joints shall be used for applications above 5 bar (see ASME B31.1 and ASME B31.3).  
 
6.4
WELDING OF STEEL AND STAINLESS STEEL 
 
6.4.1
General 
 
6.4.1.1
Welding shall be carried out in accordance with the applicable Standard / Code listed in Table 9. 
 
6.4.1.2
Where pipe and fittings are welded, the number of flanged joints shall be minimised, this reduces the potential for future leak sources and problems achieving DSEAR compliance in relation to Hazardous Classification. (see Clause 4.2.15) 
 
Note:
Flanged joints may be required to permit the replacement of components, insertion of temporary blanking spades and facilitate pipework installation in certain applications. 
 
6.4.1.3
Pipe and fittings shall be capable of being welded reliably, to avoid incompatible materials being welded, which may result in an unsatisfactory weld. 
 
Note 1:
Manufacturers’ data will provide information and requirements. 
 
Note 2:
Factors to consider in this respect include the limitation of: 
· carbon equivalent to 0.45 

· carbon content to 0.21 

· content of other elements, for example phosphorous and sulphur 

· SMYS to 360 N mm-2. 

 
Steels outside these limits will require weldability testing. 
 
6.4.1.4
Pipe and fittings should be inspected before use and be in good condition with no visible damage. 
 
6.4.1.5
Welded branches shall be formed using tees with dimensions in accordance with BS EN 10253-2. 
 
6.4.1.6
Welded branches constructed using preformed manufactured fittings shall comply with Table 8. 
 
	Pipe diameter 
NB mm 
	Branch pipe diameter NB mm 

	
	15 
	20 
	25 
	40 
	50 
	80 
	100 
	150 
	200 
	250 
	300 
	350 
	400 

	400 
	c 
	c 
	c 
	c 
	d 
	d 
	d 
	d 
	b 
	b 
	b 
	b 
	a 

	350 
	c 
	c 
	c 
	c 
	d 
	d 
	d 
	d 
	b 
	b 
	b 
	a 
	 

	300 
	c 
	c 
	c 
	c 
	d 
	d 
	d 
	b 
	b 
	b 
	a 
	 
	 

	250 
	c 
	c 
	c 
	c 
	d 
	d 
	d 
	b 
	b 
	a 
	 
	 
	 

	200 
	c 
	c 
	c 
	c 
	d 
	d 
	b 
	b 
	a 
	 
	 
	 
	 

	150 
	c 
	c 
	c 
	c 
	d 
	b 
	b 
	a 
	 
	 
	 
	 
	 

	100 
	c 
	c 
	c 
	c 
	b 
	b 
	a 
	 
	 
	 
	 
	 
	 

	80 
	c 
	c 
	c 
	c 
	b 
	a 
	 
	 
	 
	 
	 
	 
	 

	50 
	c 
	c 
	c 
	c 
	a 
	 
	 
	 
	 
	 
	 
	 
	 

	40 
	b 
	b 
	b 
	a 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	25 
	b 
	b 
	a 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	20 
	b 
	a 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	15 
	a 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	a = Tee
                                                                                    c = Nipolet, threadolet, sockolet, elbowlet  
b = Reducing tee
                                                                d = Weldolet, sweepolet 


 
Note:
This table is based upon Table 14 in BS EN 15001. 
 
TABLE 8 -
STANDARDISED BRANCHES FOR STEEL AND STAINLESS-STEEL PIPES 
 
6.4.1.7
For installations above 0.5 bar, a branch not constructed using a preformed manufactured fitting can be up to half the diameter of the main pipe, with a maximum of DN 25 if executed without reinforcement as shown in Figure 5 and a maximum of DN 50 if executed with reinforcements as shown in Figure 6 or using a weldolet fitting. 
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FIGURE 5 -
ALTERNATIVE WELD CONFIGURATIONS FOR BRANCHES WITHOUT REINFORCEMENT OTHER THAN THAT PROVIDED BY THE WALL THICKNESS OF THE THROUGH PIPE AND THE BRANCH 
 
Key 
1. Branch 

2. Continuing pipe (header) 

w1
0.38 dna with a minimum of 6mm 
N
1.6mm to 3.2mm (except where a backing weld or backing strip is used) 
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FIGURE 6 -
ALTERNATIVE WELD PROFILES FOR BRANCHES WITH LOCAL REINFORCEMENT 
 
Key 
w1 = 
0.38 dna with a minimum of 6 mm 
w2 = 
0.5 M with a minimum of 6 mm 
N = 
1.6 mm to 3,2 mm (except where a backing weld or backing strip is used) 
All weld profiles shall be isosceles triangles with a minimum throat dimension of at least 0,7 times the length of the sides.  
If M is thicker than dn, the thickness of the reinforcement shall be reduced to the wall thickness dn of the through pipe. 
A small hole shall be provided in the reinforcement to facilitate detection of leakage through the weld during the pressure test and to allow venting during welding and, where applicable, heat treatment. 
If the reinforcement consists of two pieces, the welded fitting shall be at right angles to the axis of the through pipe. 
 
Note:
Threaded weldolet fittings are permitted for connection to ancillary pipework (see Clause 6.3.1.14). 
 
6.4.1.8
Branches made on existing pipework, which cannot be taken out of service, shall be made with a split tee branch or welding stub. For information on split tee, branch or welding stubs, refer to the hot-tapping procedure described in Appendix 9. 
 
6.4.2
Welding procedures and welding procedure specification 
 
6.4.2.1
Welding procedures and welding procedure specification shall be prepared in accordance with the applicable Standard / Code. 
 
6.4.2.2
Welding procedures shall be evaluated and approved in accordance with the procedure approval Standards listed in Table 9. 
 
6.4.2.3
Welded joints shall be completed in accordance with an approved welding procedure. 
 
6.4.3
Welders competence 
 
Welders shall be qualified and approved in accordance with the welder approval Standards listed in Table 9.  
 
	CONSTRUCTION STANDARD/CODE 
	WELDING PROCEDURE APPROVAL 
	WELDER APPROVAL 

	BS 2633 
	BS EN ISO 15614 
	BS EN ISO 9606 

	BS 2971 
	BS EN ISO 15614 
	BS EN ISO 9606 

	BS 4515-1 
	BS 4515-1 
	BS 4515-1 

	BS 4677 
	BS EN ISO 15614 
	BS EN ISO 9606 

	ANSI / ASME B31.1 
	ASME IX 
	ASME IX 

	ANSI / ASME B31.3 
	ASME IX 
	ASME IX 


 
TABLE 9 –
WELDING STANDARDS 
 
6.4.4
Inspection criteria of welded joints 
 
6.4.4.1
The quality of finished welded joints shall be assured by a combination of visual inspection and non-destructive examination. The minimum extent of non-destructive examination shall be in accordance with Table 9 or 10 as appropriate, with a minimum of three welds inspected and the results shall be documented. 
 
6.4.4.2
Welded joints shall be examined such that the quality of each welder’s work can be adequately evaluated. 
 
6.4.4.3
The number of welds examined by non-destructive examination shall be spread evenly over the different diameters. 
 
6.4.4.4
Joints shall be located such that inspection and maintenance can be carried out, (see Clause 4.2.1.8). In the event this is not practicable and welded joints become inaccessible, 100% NDT / NDE shall be carried out. Also see Clause 11.4.4. 
 
	MOP 
	INSPECTION/TEST 
	CRITERIA 

	£ 500 mbar 
	Visual 
	No cracks, notches or porosity. 
No electrode run points or other burnt areas. 
Smooth surface. 
No sharp transitions between weld beads. 

	 
	and / or 
	 

	 
	Non-destructive examination 
	Non-destructive examination as specified by the contract or application code/Standard. 


 
TABLE 10 - 
INSPECTION AND TESTING OF WELDS FOR INSTALLATIONS OF MOP NOT EXCEEDING 500 mbar 
 
	MOP  
	TYPE/POSITION OF WELD 
	VISUAL EXAMINATION  
	RADIOGRAPHIC AND/OR ULTRASONIC EXAMINATION 
	SURFACE CRACK TEST 

	500 mbar < 
MOP £ 5 bar 
	Circumferential welds on pipes and pipe fittings 
	10% 
	10% 
	 

	
	Branches, fillet welds 
	10% 
	 
	10% 

	
	Longitudinal welds 
	100% 
	10% 
	 

	5 bar < MOP 
£16 bar  
	Circumferential welds on pipework and pipe fittings 
	20% 
	10% 
	 

	
	Pipework in occupied areas 
	20% 
	10% 
	 

	
	Branches, fillet welds 
	100% 
	 
	10% 

	
	Longitudinal welds 
	100% 
	100% 
	 

	
	Welds which cannot be tested hydrostatically 
	100% 
	100% 
	 

	MOP > 16 bar 
	Circumferential welds on pipes and 
pipe fittings 
	100% 
	20% 
	 

	
	Branches, fillet welds 
	100% 
	 
	20% 

	
	Longitudinal welds 
Sweepolets 
	100% 
	100% 
	 

	
	Welds which cannot be tested 
hydrostatically 
	100% 
	100% 
	 

	
	Pipework (appliances) installed in occupied areas 
	100% 
	100% 
	 


 
Note: 
This Table is based upon Table 22 in BS EN 15001. 
 
TABLE 11 –
MINIMUM INSPECTION AND TESTING OF STEEL WELDS FOR INSTALLATIONS WITH MOP EXCEEDING 500 MBAR 
 
6.4.4.5
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 

· radiographic examination: 
BS EN ISO 17636-2 

· magnetic particle examination: BS EN ISO 17638. 

 
6.4.4.6
Non-destructive examination acceptance requirements for welds shall be in accordance with BS EN ISO 5817 or as required by the construction Standard / Code.  
 
6.4.5
Examination and testing of welds 
 
Visual inspection and non-destructive examination shall be carried out by competent persons qualified to an appropriate recognised international or national Standard. Non-destructive examination personnel shall be qualified to BS EN ISO 9712 as appropriate. 
 
6.4.6
Repairing welds 
 
Repair of welds shall only be considered where the repair can reasonably be expected to improve the quality of the weld, if not, the weld shall be rejected. Repairs shall be carried out in accordance with an approved procedure, fully inspected and examined, and no further repairs shall be permitted on repaired parts of a weld.  
 
6.5
POLYETHYLENE (PE)  
 
6.5.1
General 
 
Solvent welding shall not be used for PE pipe. 
 
6.5.2
Fusion jointing 
 
6.5.2.1
Pipe and fittings shall be capable of being fused reliably. 
 
Note 1:
Manufacturers’ data provides information and requirements. 
 
Note 2:
Factors to consider in this respect include: 
· pipe, fittings, valves and ancillaries to a suitable Standard 

· suitable equipment, for example to BS ISO 12176-1, BS ISO 12176-2, GIS/ECE/1, GIS/PL2-3 and GIS/PL2-5. 

 
6.5.2.2
For butt-fusion welding, the following information should be available: 
· limits of ambient temperature 

· hotplate temperature 

· fusion cycle 

· cycle step application pressures 

· cycle step duration 

· average bead width. 

 
Note 1:
GIS/PL2-3 applies to equipment for butt jointing PE pipes, 90 mm to 630 mm inclusive nominal diameter. 
 
Note 2:
Some butt-fusion machines are supplied with a data retrieval capability which will enable the client to be provided with a record of the quality of the jointing process for the technical file. 
 
6.5.2.3
For electrofusion welding, relevant information should be obtained from the manufacturer of the PE pipe / fittings. 
 
Note 1:
GIS/ECE/1 applies to electrofusion control boxes and GIS/PL2-5 applies to PE electrofusion jointing equipment and ancillary tooling. 
 
Note 2:
Some electrofusion control boxes are supplied with a data retrieval capability which will enable the client to be provided with a record of the quality of the jointing process for the Technical File. 
 
6.5.2.4
The minimum distance between any fitting and previous squeeze-off shall be three times the diameter of the pipe. The minimum separation distances between PE fittings, butt welds, or cuts should be as given in Figure 7. 
 
Note: 
The squeeze-off location should be permanently identified on the pipework in order to prevent the same position being used again. 
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(a) Saddle separation distances for all imperial sized PE pipelines 
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(b) Other fitting separation distances for all imperial sized PE pipelines 
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(c) Saddle separation distances for all metric sized PE pipelines 
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(d) Other fitting separation distances for all metric sized PE pipelines 

 
Note 1:
Where there is any uncertainty over the pipe material size then the dimensions from (a), (b) and (c) have to be used. 
 
Note 2:
PE Branch saddles cannot be fitted to close fit or swage lined pipes, for example, those PE pipes with a standard dimension ratio (SDR) of 26, as the fusing process will potentially melt through the pipe wall. 
 
Note 3:
D = External Diameter of pipe, A = 50 mm or the minimum distance required to fit an alignment clamp, whichever is the greater. 
 
FIGURE 7 -
MINIMUM DISTANCES BETWEEN FITTINGS OF PE PIPE  
 
6.5.2.5
Visual inspection of fusion joints shall be in accordance with Table 12. 
 
	METHOD 
	INSPECTION 
	CRITERIA 

	Butt fusion 
	Visual. 
All joints. 
	Bead shape:
Bead depression not below pipe surface. 
Surface smooth and symmetrical around whole circumference of pipe. 
Alignment:
Closely aligned components. 
Bead width:

        Check correct. 

	
	Visual. 
 
	Remove 
         Check for contamination or external beads:    lack of fusion. 

	Electro-fusion sockets 
	Visual. 
All joints. 
	Alignment:
Always use an alignment clamp. 
Socket shall be capable of being spun 360° when in the clamp. 
Ensure pipe has been cut square. 
 Mark pipes prior to fusion. 
Scraping:
Check that it is adequate. 
Penetration:
Correct coupling of spigot to socket. 
Cleanliness:
 No grease or dirt near fusion  interface. 
                          Ensure the fittings were kept in their bags until the last possible moment. 
Melt:
No melt exudation outside fitting. 
No abnormal displacement of electric wire. 
Check fusion indicators have risen evenly. 

	Electro- fusion saddles 
	Visual. 
All joints. 
	As above, as appropriate, and: 
· no collapse of fitting onto pipe 

· no damage to pipe by ancillary tooling. 


 
TABLE 12 –
VISUAL INSPECTION AND TESTING OF PE FUSION WELDS 
 
Note 1:
Further information is available (see BS EN 1555 for guidance for assessment of conformity and BS EN 12007-2 for the recommended practice for installation). 
 
Note 2:
Photographic evidence and completed quality control checklists will enable the client to be provided with a record of the quality of the jointing process for the technical file. 
 
6.5.2.6
Where fusion equipment is supplied with a data retrieval capability to monitor the jointing process, data may be retrieved either by transfer to a personal computer (PC), or universal series bus (USB) or a web-based portal via short message service (SMS) technology. The resulting records should be placed within the technical file, see Section 18. Such records may include: 
· operator identity 

· material batch codes 

· ambient temperature 

· voltage 

· current 

· fusion time 

· cooling time. 

 
6.6
COPPER 
 
6.6.1
General 
 
6.6.1.1
Where copper or brass capillary fittings are to be used for MOP exceeding 75 mbar, the joint shall be brazed (it shall not be soft soldered) and made using a filler metal having a melting point of not less than 600oC.  
 
6.6.1.2
Compression couplings and joints shall be to BS EN 1254-2 with metal seals or metallic O-rings, but their use shall be restricted to joints of diameter not exceeding 50 mm NB and then only where the joints are accessible for inspection and maintenance.  
 
6.6.1.3
The use of compression joints shall be limited to installations of MOP not exceeding 5 bar. 
 
6.6.2

Brazing and soldering 
 
6.6.2.1
Tubes and fittings shall be capable of being brazed / soldered reliably. 
 
Note:
Manufacturers’ data will provide information and requirements. 
 
6.6.2.2
Solders and filler metals 
 
Solders and filler metals shall conform to: 
· BS EN ISO 17672 (brazing filler metals); or 

· BS EN ISO 9453 (soft solder). 

 
6.6.2.3
Fluxes 
 
Fluxes shall, as appropriate, conform to: 
· BS EN ISO 18496; or 

· ASTM B813 (soldering).  

 
6.6.2.4
Tubes and fittings should be inspected before use and in good condition with no visible damage. 
 
6.6.2.5
Brazed joints should be made in accordance with BS EN 14324. 
 
6.6.2.6
Brazing joints shall be completed in accordance with an approved brazing procedure incorporating a brazing procedure specification. 
 
6.6.2.7
Brazing procedures shall be evaluated and approved in accordance with the procedure approval Standards BS EN 13134 or ASME IX. 
 
6.6.2.8
Persons carrying out brazing operations shall be qualified and approved, in accordance with BS EN ISO 13585 or ASME IX. 
 
6.6.2.9
Inspection of brazed and soldered joints shall be in accordance with Table 13. 
 
	INSPECTION 
	CRITERIA 

	Visual 
	Check adequacy of joint; that heat has not adversely affected the material; that filler metal is visible and is free of porosity defects around whole joint circumference. 


 
TABLE 13 -
INSPECTION AND TESTING OF BRAZED AND SOLDERED JOINTS 
 
6.7
COPPER AND STAINLESS-STEEL PRESS FIT JOINTING SYSTEM 
 
6.7.1
The use of press fit fittings shall be subject to the following conditions: 
· the pipework installation and its environment to be reviewed before a decision to use pressed joints is made, particularly in respect of potential mechanical damage, vibration and heat, and end-loading joints; 

· suitable for the contained gas; 

· located in readily accessible positions for inspection and maintenance; 

· MOP not exceeding 1 bar for internal applications; 

· MOP not exceeding 5 bar for external applications; 

· not be larger than 108 mm OD diameter tube; 

· pipe wall thickness to be at least that specified by the joint manufacturer; 

· be suitably supported particularly when located within risers (for further guidance the manufacturer should be consulted). Refer to Clause 11.4.2 for further information; and 

· Demountable press fit joints shall not be used. 

 
6.7.2
The jointing, fittings and procedures shall be as specified by the system manufacturer (see Appendix 8) and, as a minimum, include: 
· verification that the components of the system fit together correctly and in accordance with the manufacturer’s specifications; 

· a list and description of specific tools needed to perform jointing; 

· instructions for construction; 

· a recommended inspection and maintenance programme; and 

· provision to prevent torsion being applied to the pipe during jointing and construction. 

 
6.7.3

Fittings shall not be disassembled and subsequently re-assembled, unless permitted by the manufacturer’s instructions. 
 
6.7.4

Joints shall not be painted with oil or solvent-based paints unless otherwise specified in the manufacturer’s instructions. 
 
6.7.5

Hot works shall not be carried out in close proximity to pressed fit joints. 
 
6.7.6
A press fit fitting shall not be used as the final gas appliance connection if it would be subject to vibration and/or heat. 
 
6.8
PLIABLE CORRUGATED (STAINLESS-STEEL) TUBE  
 
6.8.1

The procedure for assembling fittings shall be as specified by the system manufacturer and, as a minimum, include: 
· Only fittings and pipe from the same pliable corrugated (stainless-steel) tubing system manufacturer can be used  

· verification that the components of the system fit together correctly and in accordance with the manufacturer’s specifications 

· a list and description of specific tools needed to perform jointing 

· instructions for construction 

· a recommended maintenance programme 

· limitations on bend radii 

· provision to prevent torsion being applied to the pipe during jointing and construction 

· The risks of contamination to the product from substances such as flux, cleaning fluids, etc. 

 
6.8.2

Joints shall be located in ventilated readily accessible positions for inspection and maintenance. 
 
6.8.3

Fittings shall not be disassembled and subsequently re-assembled, unless permitted by the manufacturer’s instructions. 
 
6.8.4

Joints shall not be made by hot methods, for example welding or brazing. 
 
6.8.5
The appropriate torque values used to perform joints shall be checked using an appropriate procedure, as specified by the system manufacturer. 
 
6.8.6
Pliable corrugated (stainless-steel) tube should not be used as the final gas appliance connection if it would be subject to vibration and / or heat (see Clause 5.2.2.3). 
SECTION 7 : GENERAL PRINCIPLES FOR INSTALLING PIPEWORK

7.1

GENERAL
7.1.1
Under normal circumstances, correctly jointed pipework should not leak throughout its lifetime. However, the local environment, mechanical damage, and interference could cause leakage to occur from pipework joints. Therefore, it shall be ensured that if leakage does occur, a dangerous condition will not result.

7.1.2 
Joints in pipework should be located in accessible positions for inspection and maintenance. Joints shall not be located within sleeves, other than those that are welded or brazed.
7.1.3
Joints in pipework shall be minimised (see Note 1) and shall be located such that air movement will dilute any minor leakage to a concentration where an explosive atmosphere will not arise. Minimising joints in pipe work reduces the potential for future leak sources and problems achieving DSEAR compliance in relation to Hazardous Classification. (see section 4.2.15)
Note 1:
The principles of IGEM/UP/2 aim for all pipework to be located to create a Zone 2NE hazardous area (see IGEM/SR/25 and IGEM/UP/16). This requires attention to minimising the number of joints in pipework, the types of joint used, the level of ventilation provided, and avoiding congestion around pipework. 

Where it is not possible to create a Zone 2NE hazardous area, it will be necessary to apply a more onerous hazardous area classification, in accordance with IGEM/SR/25. Neither IGEM/SR/25 nor IGEM/UP/16 address heavier than air gases but many principles contained in them are valid for heavier than air gases. For further guidance on hazardous area classification of heavier than air gases reference should be made to BS EN 60079-10. For more detail on heavier than air gases such as LPG see Energy Institute guidance EI IP-MSCP-P15.
Note 2:
Certain types of joint are more susceptible to subsequent minor leakage than others. For example, correctly made welded and brazed joints represent a negligible risk of minor leakage compared to a flanged joint which, in turn, represents a lower risk than a screwed or compression joint.

Note 3: It is important to locate joints in ‘open’ positions, which is where air movement is not unduly restricted. Areas where air movement is seriously restricted by large items such as appliances, other bulky equipment, and structural features need to be avoided unless sufficient additional ventilation can be provided in the confined area.

7.1.4 
Non-metallic pipework must not be used within a building, except for entry and exit when it shall be suitably sleeved (see clause 5.3.3) and the requirements of Section 9 applied. PE pipework shall be terminated inside the building with a proprietary fitting conforming to GIS/PL/3.
7.1.5
Where non-metallic pipework for NG or LPG is used external to a building, it shall be buried or fully protected in a purpose-provided external enclosure/tubing or a below-ground duct. PE pipework shall be terminated with a proprietary fitting conforming to GIS/PL/3.
Note:
It is recognised that biogas applications have limitations that mean the use of metallic pipe may be impractical. For above-ground external pipework containing biogas, it is acceptable to use non-UV degradable PE pipe not in ducts or an enclosure. However, such use has to be subject to a risk assessment; there being no fire risk and there being no risk of mechanical damage.  
7.1.6
Non-metallic pipework shall not be located in a fire risk area or where mechanical damage could occur.

7.1.7
Sections 8 to 12 outline specific guidance and requirements depending upon the application and location of pipework, whereas the guidance provided in this section shall be used for all pipework locations.  

Note:
Specialist guidance will be required for pipework in locations and environments where special constraints may apply.

7.1.8
Precautions shall be taken to prevent the ingress of debris, for example swarf and welding scale, into pipework during fabrication. Pipework that has been newly installed, or has been disturbed, shall be cleared of debris prior to the commencement of strength and tightness testing and purging.
Note:
Dust, scale and debris travelling at high velocity within pipework may severely damage valves, filters, etc.  It is good engineering practice to minimise the risk of such damage or interference with the functioning of any valve, meter, etc.  

7.2

LOCATION OF PIPEWORK 
7.2.1
Pipework must be installed only in a position in which it can be used safely, having regard to the position of any other nearby service and to such parts of the structure of any building in which it is installed that might affect its safe use, for example location of ventilators, electrical intake chambers, transformer rooms, air circulation ducts and lift shafts.

7.2.2 
Any requirements for other services shall be taken into account along with any requirements of the relevant Standards or Codes of Practice.

Note: 
While more detailed guidance is provided for buried pipework in Section 8, and in Sub-Section 7.7 for exposed pipework, it is not possible to prescribe precise clearances from other services etc. as, inevitably, these vary dependent upon the particular circumstances prevailing at the site of the installation and be subject to risk assessment by a competent person on case-by-case basis
7.2.3 
Pipework must not be installed in an unventilated space and shall not be installed in an unventilated duct, void or enclosure (see Sub-Section 10.6).  

Note:
Pipework may be continuously sleeved to allow it to pass through such a duct or void (see Sub-Section 10.6).
7.2.4
Pipework must not be installed within a cavity wall, neither shall it pass through a cavity wall except by the shortest possible route and be contained within a sleeve. 
7.2.5
Installation pipework must not be installed in a firefighting stairs or firefighting shaft. Pipework must not pass through or along any other protected area containing a stair or lift (see Approved Document B of The Building Regulations), unless all of the following conditions apply:

· OP does not exceed 75 mbar
· pipework, including fittings, is of carbon or stainless steel 

· any joint is either threaded (screwed) or welded 

· pliable corrugated (stainless-steel) tube is of continuous length without joints manufactured to withstand Fire Test A of BS EN 1775, Annex A.
Note:
Pliable corrugated (stainless-steel) tubing manufactured to BS EN 15266 can be tested to either Fire Test A or Fire Test B of BS EN 1775, Annex A. Before installing Pliable corrugated (stainless-steel) tube within a fire-protected area it should be confirmed with the manufacturer that the product has been independently tested to meet the specific requirement of Fire Test A. 
7.2.6 
Pipework in an exposed, high, location, for example on the roof of a building, shall be protected by suitably positioned lightning conductors according to BS EN 62305 (Further guidance is found in Section 11).
Note:
BS EN 62305 provides appropriate guidance.

7.2.7 
Overhead pipe crossings, for example over roads and canals, should be avoided wherever possible. 
7.2.8 
Where an overhead crossing is unavoidable, it shall be designed to:

· accept the stresses imposed upon the pipe, carrier system, foundations and supports

· Comply with all planning, building and environmental regulations and have sufficient headroom to ensure that the pipework is secure from possible impact damage from road vehicles, boats etc.
· have suitable barriers to restrict access, except to authorised personnel

· maintain security, discourage vandalism and minimise the risk of third party damage

· be accessible for inspection and maintenance including painting or maintaining protective coatings

· Be adequately supported along its entire length (refer to section 12) with structural design calculations carried out and verified by a structural engineer.
7.2.9 
Where hygiene is of importance, such as in catering installations, pipework should be installed with at least 25 mm clearance between the pipework and an adjacent surface (such as a wall) to enable the pipework and the surface behind it to be cleaned.
7.3 
CONNECTION TO THE PRIMARY METER INSTALLATION

7.3.1
Where the meter is not reliably secured to the floor, wall or a secure shelf, that is, where the fitting of downstream pipework could result in the meter moving or being subject to mechanical stress, the outlet connection to the meter installation shall be rigid pipework that is adequately supported. The length of this pipework shall be at least 600 mm and shall be installed such that mechanical stress is not applied to the meter and such that the meter cannot move.

Note:
The outlet of the meter installation is defined in IGEM/G/1 (and there are several possible definitions for meters of capacity exceeding 6 m3 h-1). Irrespective of where the outlet is defined, the requirements for no stress or ability to move applies. These requirements also apply to meter installations that are not primary meter installations, when the outlet can be defined in a similar way to that for primary meter installations.

7.3.2
For meter installations within any enclosed space, that is an external housing or other enclosure, neither PE nor any other combustible material shall be fitted to the outlet of the meter installation within the enclosed space unless fully enclosed in a sheath of metallic construction, for example, a fabricated steel sheath or a proprietary fitting conforming to GIS/PL/3, see Figure 8.
Reference shall be made to clauses 7.1.4, 7.1.5 and 7.1.6 covering the use of PE in buildings and externally.
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FIGURE 8 - PROPRIETRY GOVERNOR RISER FITTING (ALSO SUITABLE FOR USE WITH METER MODULES) 
7.3.3
Pliable corrugated (stainless-steel) tube or flexible connections shall not be directly connected to any primary meter installation outlet, unless the meter is rigidly secured, e.g. to a fixed meter bracket/bar or rigid pipe support.

7.3.4
Where the meter is not rigidly secured, any flexible connection or pliable corrugated (stainless-steel) tube shall be terminated at a secure fixed location and a rigid section of pipe shall be installed in accordance with clause 7.3.1 to connect it to the meter installation outlet.

7.4 
STRUCTURES AND SLEEVING 
7.4.1
Pipework must not be installed in such a way as to impair the structure of any building or as to impair the fire resistance of any part of its structure.


Note:
See Regulation 20 of GS(I&U)R and refer to clause 3.2. 
7.4.2
For pipework installed so as to pass through any wall, or installed so as to pass through any floor of solid construction, the pipework shall:


· take the shortest practicable route through the wall or floor

· be enclosed in a sleeve (see clause 5.2.7) and not contain mechanical joints

· the pipework and sleeve shall be so constructed and installed as to prevent gas passing along the space between the pipe and the sleeve and between the sleeve and the wall or floor with a non-combustible, flexible material to BS EN 1366-3, in accordance with manufacturer’s instructions and so as to allow normal movement of the pipework

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

g) Whether the sleeve will be flush with the two faces of the compartment wall/floor

h) Requirement for “support/reinforcement material” between the ends of the sleeve.

· be centred within the sleeve, to prevent corrosion, and/or physical damage.
7.4.3
Where cleaning, condensation or surface coating could lead to local corrosion, sleeves shall terminate and shall be sealed at least 25 mm beyond the finished wall or floor surface.

7.4.4
Allowance shall be made for normal movement of the pipe and the building.
7.4.5
A sleeve containing pipework installed through an external wall should be sealed at one end only so as to allow any gas leak to escape to a safe position, preferably to open air.
7.4.6
A sleeve containing pipework installed through an internal fire compartment wall or floor shall be sealed at both ends and “support/reinforcement materials” shall be installed between the seals as specified in the manufacturer’s instructions.
7.4.7

Pipework laid in concrete floors or otherwise buried internally shall:

·   be protected against failure caused by movement

· run parallel or at 90° to the walls
· not be buried in structural elements of the floor, such as concrete slabs or structural toppings

· shall not be buried in power‑floated floors that form part of the structure
· be protected against corrosion
· have as few joints as practicable
· not include flanged joints, compression fittings, pliable corrugated (stainless-steel) tube joints or press fit fittings
· be protected from mechanical damage by a suitable depth of cover   and/or by a protective material cover (See Note 2).

Note 1: 
Pipework installed in solid floors, where practical, are to be in one length without any joints. If the use of a continuous length is not possible, fittings are to be kept to a minimum and, where aesthetically and practicably acceptable, formed bends in the pipework are preferred to elbows. Suitable methods of protection are as follows:

a) pipework laid on top of concrete slabs/precast flooring and subsequently covered by a floor screed

b) steel or copper pipework installed into preformed ducts with protective covers; and
c)  
steel or copper pipework fitted with additional soft, non‑permeable covering material. The coverings need to be soft and thick enough to provide movement yet resilient enough to support the floor screed while it is setting. The covering needs to be at least 5 mm thick and resistant to concrete ingress which would negate its ability to allow movement. 
Note 2:
Buried pipework within buildings needs to be buried with a minimum depth of cover of 40 mm below the surface of the floor, dependent upon the design requirements for point loading. 

Where pliable corrugated (stainless-steel) tube is to be buried in floor screed, it shall be: 
a) directly buried pliable corrugated (stainless-steel) tube which:

1. the manufacturer’s instructions specifically allow direct burial

2. is installed in accordance with the manufacturer’s instructions 

3. has a factory-applied cover with a minimum thickness of 0.5 mm, manufactured from a non-chlorinated material of a synthetic polymer or elastomer with a total chloride content not exceeding 50 ppm; or

b) laid inside a buried continuous (no joints) outer pipe or a covered channel which terminates either above floor level or with suitable inspection points which permit periodic inspection.

7.4.8
Pipework (not exceeding 35 mm diameter) laid in joisted floors and roof spaces 


Note: For further guidance refer to BS EN 6891.



7.4.8.1
Pipework installed in joisted floors and roof spaces shall run either in the direction of the joists, or at 90° to the joist direction (see Appendix 7). Diagonal runs of pipework shall not be installed.
7.4.8.2

The flanges of timber engineered joists and metal web joists shall not be notched, drilled, altered or damaged.
7.4.8.3
Where pipework is installed at 90° to timber engineered joists with I-beam construction, the pipework shall be installed through the web of joists in accordance with the joist manufacturer’s guidance (see Appendix 7). 

7.4.8.4
Where pipework is installed at 90° to laminated timber joists with a rectangular cross-section, the pipework shall be installed in accordance with the joist manufacturer’s guidance.
7.4.8.5
Where pipework is installed at 90° to metal web joists with metal flanges the pipework shall pass between the metal webs with pipework supported in such a manner that it is not in direct contact with the metal of the joist structure.
7.4.8.6
Where pipework is laid across solid timber joists fitted with flooring, it shall be located in purpose made notches or circular holes. Notches and holes shall conform to Appendix 7.

7.4.8.7
Solid timber joists less than 100 mm or greater than 250 mm depth shall not be notched, unless this has been confirmed as acceptable by a structural engineer.
7.4.8.8
Where pipework is installed in a void under a floor, unless there is sufficient adventitious ventilation available, ventilation shall be provided in accordance with Table 17 in Section 10. For LPG and LPG/air mixtures, this ventilation shall be at low level. Alternatively, the gas pipework shall be contained within a vented duct where it passes through the void.
7.4.8.9
Where pipework is installed within intermediate joisted floors, unless there is sufficient adventitious ventilation available, ventilation shall be provided in accordance with Table 17. For LPG and LPG/air mixtures, this ventilation shall be at the lowest point.

7.4.8.10
Prior to running pipework below floors, a visual inspection should be carried out to note the position of any electrical cables, junction boxes and ancillary equipment, in order that accidental damage or injury does not occur when inserting pipework.

7.4.8.11
Where pipework is installed within roof spaces, roof rafters, purlins, trussed rafters, bracing, etc., it shall only be notched, drilled or cut away with the approval of a structural engineer.

7.4.8.12
Roof spaces utilizing vapour-permeable underlay without specific ventilation, such as soffit board vents, shall be treated as unventilated voids for the purpose of gas pipework and appliance installations. Where it is necessary to install pipework in such locations, additional ventilation shall be applied having at least two ventilators per space, each with a free area of at least 50 cm2.

7.4.8.13
Pipework shall not be laid below or within roof space insulation material.
7.5

PROVISION FOR EXPANSION AND FLEXIBILITY
7.5.1
Provision for expansion shall be considered:

· in buried pipework, if there is a risk of settlement or subsidence and ground movement
· in above-ground applications such as buildings and external pipework, if structural movement is anticipated
· in above-ground applications such as buildings and external pipework, if thermal movement is anticipated. 
Note:    refer to section 13 for further guidance

7.6

PROTECTION OF PIPEWORK

7.6.1

General
Pipework components shall be suitably protected against corrosion at all times during transportation, storage and installation.

Note:
Further guidance on the handling, transport and storage of steel pipe, bends and fittings is provided in IGEM/TD/1 Edition 5 Supplement 1 and, for PE pipe and fittings, IGEM/G/8.

7.6.2

Storage of pipework and fittings
7.6.2.1
Where pipe is stored outside, precaution shall be taken to prevent external influences that could affect the future uses of the pipe for example, corrosion, contaminants entering the pipe and external damage. Both ends of the pipe should be fitted with end caps.
End caps should be designed and installed to:

·  prevent the ingress of moisture and contaminants inside the pipe and,  before being applied, the bore shall be clean, dry and free of contaminants  
·  To protect and eliminate any potential damage to the end of the pipe, for example end weld preparations.
7.6.2.2
Although resistant to a wide range of inorganic substances, PE can be attacked by certain aromatic and aliphatic hydrocarbon compounds. PE pipe and fittings should be stored away from these materials and any that are damaged in this way shall not be used.

Note:
Most lubricating and hydraulic oils, chemical solvents and certain gas conditioning fluids fall into this category. The mechanism of attack is one of absorption of the chemical leading to softening of the PE and a subsequent adverse effect on properties such as strength and stiffness.

7.6.2.3
PE fittings shall be stored in their protective packaging until immediately before use.
7.6.2.4
PE pipework and fittings shall not be subject to prolonged exposure to sunlight or other ultra-violet sources, unless permitted by the manufacturer.
Note 1:
Further information on the handling, transport and storage of PE pipe and fittings is given in IGEM/G/8.
Note 2: 
It is advised that the appropriate manufacturer's instructions are followed when storing fittings (i.e. press fit fittings and PE fittings).
7.6.3

Installed pipework 
7.6.3.1
PE pipework shall not be subjected to prolonged exposure to sunlight or other UV sources. Where PE pipe is installed above ground, provision shall be made to protect the pipe from such sources, for example by enclosing the pipe in a glass-reinforced plastic or steel sleeve. 
Note:
For biogas applications UV stabilised PE is available.
7.6.3.2
Precautions shall be taken to prevent corrosion of materials in locations where corrosion of the pipework system may occur. This may be by the use of corrosion-resistant materials such as stainless-steel rigid pipes or by factory coating, hand wrapping or painting. Stainless-steel rigid pipework should not normally require wrapping. 

Note 1:
The proximity and position of pipework containing corrosive substances, or on which vapour could condense, need to be taken into account.

Note 2: Pliable corrugated (stainless-steel) tube may only be wrapped with tapes approved by the manufacturer.
7.6.3.3 Special consideration shall be made for providing corrosion protection for vulnerable areas of pipework systems that include flanges, couplings, suspension points, pipe supports and entry and exits to buildings.
Note:
 PTFE pads, non-absorbent flexible PVC, or PE sheet or tapes may be used on the supports to protect the pipework.

7.6.3.4
Site-applied wrapping shall have at least a 55% overlap to achieve double thickness, together with any recommended protective over-wrapping specified by the manufacturer.

7.6.3.5
Coatings in areas subject to corrosion shall be of a type having corrosion-resistant properties.

7.6.3.6
Buried pipework shall be protected in accordance with Sub-Section 8.4.
7.6.3.7 Pipework installed above ground shall be supported properly and so placed or protected as to ensure that there is no undue risk of mechanical damage to the pipework (further guidance can be found in Section 12). 
7.6.3.8
Copper, thin-walled stainless-steel and pliable corrugated (stainless-steel) tube pipework that is exposed or surface mounted shall not be used in areas where it is particularly vulnerable to damage and unauthorised interference. 
7.7

CLEARANCES
7.7.1
Adjacent surfaces, structures and equipment shall not impair the air availability/movement around pipework joints.

7.7.2
Pipes shall be suitably spaced from or insulated from other metallic services. For MOP not exceeding 100 mbar, electricity supply and distribution cables and other metallic services shall be spaced at least 25 mm from any pipework. For MOP exceeding 100 mbar, the need for greater clearance shall be considered. Where this spacing is not possible, the gas pipework shall be protected by suitable electrical insulating materials.
7.7.3
A minimum clearance of 150 mm shall be provided to electricity meters and consumer units.

Note 1:
A Consumer unit can be defined as an assembly of one or more fuses, circuit-breakers or residual current operated devices, normally installed between the meter and the electrical installation in premises and adjacent to the electricity meter.
Note 2:
Pipework in damp locations may require greater clearance.
Note 3:
Spacing will, probably, need to be increased in order that maintenance and inspection can be carried out easily without damaging services or their protective wrappings/coatings and without hazard to personnel. For some larger and higher-pressure pipework, a spacing of as much as 250 mm may be required.
Reference shall also be made to Section 10 for pipework in ducts, etc. and to Section 8 for buried pipework.

7.8

ELECTRICAL SAFETY
7.8.1
General 
7.8.1.1
All electrical work, earthing and bonding (where required) must be carried out in accordance with the Electricity at Work Regulations and in accordance with the current edition of BS 7671. 

7.8.1.2
Due account shall be taken of the requirements of DSEAR to perform risk assessments on any gas installation, to ascertain if any additional electrical safety and operational requirements are necessary to prevent danger (see IGEM/SR/16 and IGEM/UP/16).

Note: 
In most cases, this will determine whether or not the gas pipework generates a zoned hazardous area at joints and if there is a need for the use of certified ATEX electrical equipment and/or additional safety ventilation. In all cases, a procedure for pipe maintenance will be appropriate.

7.8.2

Electrical isolation of connected plant or equipment
7.8.2.1
Means of isolation shall be provided to disconnect incoming power supplies from certain sections of plant, as required for maintenance for normal and emergency purposes.

7.8.2.2
The position, function and purpose duty of any isolating switch shall be clearly identifiable on site. Each device used for isolation shall clearly identify by a position or durable marking to indicate the installation or circuit which it isolates.
7.8.2.3
Any circuit isolator switching power to apparatus located in a classified hazardous area shall disconnect the neutral as well as the line conductors.
7.8.2.4
Any isolator shall include arrangements for padlocking in order to prevent accidental starting during inspection, testing and maintenance. An isolator should interrupt all control and monitoring circuits and line and neutral connections, or suitable provision should be made for multiple isolations.

7.8.2.5
Any automatic or remotely controlled equipment shall be provided with immediately adjacent emergency stop buttons requiring manual rest or equivalent safeguards.
7.8.3
Protective equipotential bonding and cathodic protection 
7.8.3.1
In order to provide protection against electric shock, protective equipotential bonding shall be applied in accordance with the requirements of BS 7671. The design of a building’s electrical system, including including protective equipotential bonding and cathodic protection, shall be provided by a suitably competent person working in accordance with BS 7671.

Note:
Main protective bonding conductors and supplementary bonding conductors may be required on extraneous conductive parts and / or exposed conductive parts such as metal components, incoming and / or outgoing metallic services, to help ensure the components remain at the same potential.

Further guidance on bonding conductors is available, for example in BS 6891, IET Guidance Note 8 or, for multi-occupancy building, IGEM/G/5 may be adopted.
7.8.3.2
On each consumer's installation within a building, extraneous-conductive parts liable to introduce dangerous potential difference shall be connected to the main earthing terminal by protective bonding conductors complying with BS 7671. Examples of extraneous conductive parts may include:

•
Metallic gas installation pipes

•
Metallic water installation pipes

•
Other metallic installation pipework and ducting

•
Central heating and air conditioning systems

•
Exposed metallic structural parts of the building.

Note:
Where non-metallic pipes (e.g. plastic) enter a building and are then connected to metallic pipes within the building, the metallic pipes within the building do not normally require protective bonding as they are unlikely to be extraneous-conducive parts.

Where an installation serves more than one building the above requirement shall be applied to each building.
7.8.3.3
Main protective bonding conductor(s), where required, shall be connected to the gas consumer’s fixed rigid hard metal gas installation pipework on the outlet of any primary meter installation (if fitted), isolation point or union and shall be:

•
as near as practicable to the point of entry of that part into the premises;

•
before any branch in the pipework;

•
in a position where it is accessible, can be visually inspected, and fitted with a warning label stating “Safety electrical connection. Do not remove.”; and

•
made by a mechanically and electrically sound connection which is not subject to corrosion, is free from paint and / or other covering.

A main protective bonding conductor shall not be directly connected to any pliable corrugated (stainless-steel) tube or pliable connectors from the outlet of the primary meter installation.

An example of the installation of main protective bonding is illustrated in Figure 9.
Note:
The minimum cross‑sectional area of any main protective bonding conductor is outlined in BS 7671 and is made using cable with green and yellow insulation, construction reference 6491X conforming to BS 6004. 
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FIGURE 9 -
AN EXAMPLE OF MAIN PROTECTIVE BONDING FOR ABOVE-GROUND PIPEWORK BUILDING ENTRY (STEEL PIPE)
7.8.3.4
Where a meter is fitted, for internal meters the main protective bonding conductors connection shall be made within 600 mm of the meter outlet union and for meters in outside meter boxes / compartments, the bonding connection shall be inside the premises and within 600 mm of the point of entry of the pipework into the premises.

Note:
In many non-domestic installations where gas and electric meters may be remotely located, the bonding is not always possible within a 600 mm distance. A competent electrician needs to consider what action is necessary in these cases.

7.8.3.5
When installation pipework is connected to a primary meter, in any case where equipotential bonding may be necessary, the installer must inform the responsible person for the premises that such bonding may be required and needs to be installed by a suitably competent person.

Where no meter is fitted and installation pipework is connected to an ECV / AECV, in any case where equipotential bonding may be necessary, the installer shall inform the responsible person for the premises that such bonding may be required and needs to be installed by a suitably competent person.

Note:
A typical form of notification is a letter or card, an example of which is given in Figure 10. 
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FIGURE 10 -
Typical notification where main protective bonding conductor is found not to be present

7.8.3.6
Bonding and/or cathodic protection (CP) connections shall not be made to gas installation pipework if it would produce an electrical hazard to any occupier of the premises or any person working on the pipework.
7.8.3.7
Equipotential bonding shall not produce electrical continuity across any insulating joint deliberately incorporated in pipework.

7.8.3.8
Consideration shall be given to providing a permanent bonding conductor(s) around any part of pipework likely to be regularly removed for repair or maintenance. For semi-rigid couplings and flange adaptors, reference shall also be made to clause 13.3.2.

Where electrical continuity of the pipework is required, for example for CP, separate bonding straps shall be fitted across the couplings and flange adaptors in accordance with the manufacturer's recommendations, unless the fittings incorporate integral continuity devices, for example pinned elastomeric 'O' rings.
7.8.3.9
Care should be taken to avoid interactions between the electrical protective equipotential bonding, instrumentation bonding and CP systems.
7.8.3.10
Sites supplied from protective multiple earth (PME) or combined neutral earth (CNE) systems present certain problems on which specialist advice shall be sought.

Note:
In particular, this is important where intrinsically safe circuits are employed and the impedance of earth return paths from safety barriers are to be kept below 1 ohm.

7.9

ASSOCIATED COMPONENTS
The addition of components (e.g. AIVs and check meters) into installation pipework will introduce additional pressure losses which shall be considered at the design stage to ensure compliance with the overall design pressure drop of the installation.

7.9.1

Additional emergency control valves (AECVs) 
7.9.1.1
An AECV shall be fitted at or near the point of entry into individual buildings and shall be readily accessible. Guidance for suitable isolation valves can be found in Section 14
Note: 

Automatic shut-off valves, for example solenoid valves, complying with BS EN 161 are not suitable.

7.9.1.2
Any key, lever or hand wheel of the AECV shall be attached securely to the operating spindle of the control.

Any such key or lever shall be parallel to the axis of the pipe in which the AECV is installed when the control is in the open position.

7.9.1.3
Where any key or lever is not attached, so as to move only horizontally, gas shall not be able to pass beyond the AECV when the key or lever has been moved as far as possible downwards.
7.9.2
Additional isolation valves 
7.9.2.1
An additional manual isolation valve shall be fitted in the following situations:

· in every lateral, downstream of the connection to any riser

· for NG, at any offtake of 50 mm internal diameter or greater*
· for LPG, at any offtake of 30 mm internal diameter or greater* 

*Note:  See GS(I&U)R Regulation 24.

· for buried pipework (inlet)

· in pipework to each self-contained area into which gas is supplied for use, for example catering installations, boiler rooms, etc. 
This valve shall be located outside the area or near an exit and should be in a readily accessible position. Where this valve is not in a readily accessible position, and there is no acceptable and accessible upstream valve, an Automatic Isolation System (AIV) shall be fitted near to the point of pipe entry. Where such an AIV system is fitted, an emergency stop button or control shall be located to enable operation in an emergency. Where necessary, the emergency stop button or control shall be shielded to prevent inadvertent operation.
At locations where either a manual gas isolation valve is fitted or where an AIV system can be reset, a notice shall be affixed stating:

“IN THE EVENT OF AN EMERGENCY, THE GAS ISOLATION VALVE MUST BE CLOSED. ALL DOWNSTREAM BURNERS AND PILOT VALVES ON APPLIANCES MUST BE TURNED OFF PRIOR TO ATTEMPTING TO RESTORE THE SUPPLY”
7.9.2.2
The location of any buried valve prior to entry into a building shall permit access to it in normal circumstances or in an emergency. 

In selecting the location of the valve:

· it shall be sited as near as is practicable to the boundary of the building

· 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.

7.9.2.3
A manual isolation valve shall be installed at any offtake (as close as reasonably practicable and on the first joint of the offtake) to assist tightness testing and purging and to permit section isolation without interruption of supply to other parts of the premises. Any such valve should be clearly identifiable and should be readily accessible and easy to operate, preferably at a convenient height from floor or platform level. Either the means of operating the valve shall be marked clearly and permanently or a notice in permanent form shall be displayed prominently near such means so as to indicate when the valve is open and when it is shut.

7.9.2.4
A manual isolation valve or equivalent device (if not fitted by the appliance/plant manufacturer/supplier), shall be fitted on the inlet to any appliance, any manufacturers mounting frame which groups multiple appliances to one assembly, or plant gas control system to enable each individual appliance or plant to be isolated for servicing and cleaning. Such a valve shall be readily accessible and easy to operate. The valve will be situated upstream of the final pipework connection but downstream of any branch in the pipework to any other appliances.

Note 1:
This is applicable to individual appliances or an assembly of appliances joined to give the appearance of one large construction including plinth-mounted, boiler frames and commercial catering suites (a number of appliances pre-installed into one complete assembly as supplied). 
Note 2: 
A self-sealing coupling used for flexible connections on commercial catering equipment cannot be regarded as the single manual means of isolation, unless a quarter-turn manual means of isolation is incorporated as part of the self-sealing coupling assembly.
Note 3: 
Guidance for valve selection can be found in section 14.
7.9.2.5
Any manual isolation valve used in a gas installation, as well as on equipment and appliances, should incorporate visual indication of the ‘open’ and ‘closed’ positions. Where an operating lever is used for this indication, the normal means of fixing the lever should ensure that, when the valve is open, the lever is parallel to the axis of the pipe.

The “off” position should be approximately one downward quarter-turn through 90o of the lever to the right or left.
7.9.3 
Non-return valves (NRVs) etc.

7.9.3.1 For a piped gas supply to burners, which is mixed with air, oxygen or other extraneous gases under pressure, a suitable device must be installed upstream of the first control in the gas supply to each burner, group of burners or the plant. The device may be a NRV, an automatic flame safety system, a slam-shut valve system, etc. 

Note 1:
Burners that comply with BS EN 676 or BS 5885 provide such protection by design.

Note 2:
Requirements for the installation of NRVs are given in the Gas Act Schedule 2B Chapter 17.

7.9.3.2
Any NRV shall be installed and maintained in accordance with the manufacturer's instructions, care being taken with regard to orientation, levelling and pressure loss (see clause 4.2.3).
7.9.3.3 Where a booster, compressor or gas engine is installed, a NRV or equivalent device of a type acceptable to the GT must be fitted upstream of the booster, compressor or gas engine.  
7.9.3.4 Provision shall be provided to allow regular testing and maintenance of any NRV or equivalent device.

7.9.4

Condensate traps
Where wet gas is supplied or where condensate drop out could occur, a suitable vessel shall be fitted at low points in the installation to collect any condensate or fluid. Such a vessel shall be in a readily accessible position and a valve(s), suitably plugged or capped, shall be fitted to each drain connection to permit safe removal of liquid.

Note 1:
Normally, where dry NG is supplied, a condensate trap is not necessary. Some systems containing heavier than air gases will form liquids if the gas temperature is allowed to drop below its dewpoint. This liquid is likely to be flammable.

Note 2: 
The liquid removed may be a controlled substance requiring consent to dispose of it and require additional environmental precautions when handling.
7.9.5

Pressure test points

Pressure test points shall be installed in accordance with clause 4.2.8.
7.9.6
Purge points
Purge points shall be installed in accordance with clause 4.2.8.
7.9.7

Secondary and check meters
7.9.7.1
Secondary and check meters to be installed in new and existing installations shall be selected to ensure that the resultant pressure drop at design load across the system complies with clause 4.2.3. Meters should be selected to match the design flow rate range and the desired accuracy.
Note 1:
IGEM/G/4 defines secondary and check meters.

Note 2:
Further guidance for specification and installation of secondary meters is given in IGEM/GM/6 and IGEM/GM/8, as appropriate.

7.9.7.2
The installation of any secondary meter or check meter shall be in accordance with any additional requirements in the manufacturer’s instructions.
7.9.8

Automatic isolation valves (AIVs)


For further guidance on selection of AIVs refer to Appendix 11
7.9.8.1
Normally, the use of an AIV operated from a gas, fire or smoke detection system is not required for a gas installation (further guidance is given in IGEM/UP/16). However, where specified, for example as a result of a risk assessment, an AIV shall be fitted. The selection of the AIV and its operating system shall be considered carefully (particularly with respect to re-establishing the supply of gas in those cases where appliances do not incorporate automatic flame safeguards). 
7.9.8.2
Where automatic flame safeguards are not fitted on all appliances, any AIV system shall be designed to prevent, in the event of closure of the valve, restoration of the gas supply before downstream pipework is checked for integrity. On closing, the AIV shall not then be allowed to be automatically reset until the downstream pipework is checked, for example by checking all appliance gas valves are closed or by applying a low-pressure cut-off system (see Appendix 14). 
It is acceptable to install an AIV in a pipework system that supplies only appliances fitted with full flame safeguard and SSOV protection, which automatically opens following closure due to a transient loss of power.
Note: 
If following risk assessment, it is identified that the pipework downstream of an isolated AIV is to be left out of service for a period (for example for maintenance) or there is potential for damage to the pipework or tamper, it may be appropriate to install a manual AIV which requires a check of the integrity of the pipework prior to opening the AIV and allowing gas to enter the pipework (see Appendix 11).
7.9.8.3 The AIV shall be located such that it does not cause adverse effect on other control devices when it operates.

7.9.8.4 Any electrically operated AIV should comply with the essential requirements of BS EN 161.

7.9.8.5
Where an AIV is fitted for emergency use, provision for its remote operation shall be made. 

Note:
Such a valve may also be operated by other building/site safety systems in an emergency.

The valve shall close as soon as possible after being de-energised, preferably within 1 second for valves up to and including 100 mm NB and within 3 seconds for larger sizes. 

Note:
Drop-weight valves are not recommended, as they may be prone to sticking in the open position after periods of non-operation.

7.9.9

Gas detectors
Any building or room containing a gas installation shall be adequately ventilated to prevent the accumulation of gas such as could occur from minor gas leaks (see Appendix 12).

The fitting of a gas detector shall not be regarded as a substitute for good ventilation although, when fitted, it should comply with BS EN 61779 and be installed in accordance with BS EN 50073.

Note: 
Further guidance is provided in Appendix 10. Gases with a specific gravity similar to air (1) may require detectors to be located at high and at low levels.
7.10 
IDENTIFICATION AND LABELLING
7.10.1
Additional emergency control valves (AECVs)
7.10.1.1
Any AECV shall be fitted with a label bearing the words “Additional Gas Emergency Control” or similar and shall indicate the action to be taken in the event of a gas leak (see Figure 11). 
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FIGURE 11 - EXAMPLE OF AN AECV LABEL
7.10.1.2
Where the directions to open and close are not obvious or as indicated, an ON/OFF yellow label, for example from a continuous roll of self-adhesive material, must be fixed to any AECV or pipework next to the AECV (see Figure 12). 

Note:
It will be necessary to ensure that the valve can be turned off in the direction indicated.
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FIGURE 12 - LEVER-OPERATED AECV WITH ON/OFF LABELS FITTED

7.10.2

Manual isolation valves
Any manual isolation valve should be readily identifiable, for example painted yellow, or be labelled “Gas Isolation Valve” if the valve is visible and accessible. Such a label should be mounted as close as possible to the valve or be attached to the adjacent pipe and should be coloured with a yellow (primrose yellow ref. BS 4800 10 E 53) background with black writing. 

7.10.3

Ancillary equipment
Consideration shall be given to the labelling and numbering of ancillary equipment such as NRVs, regulators, pre-mix machines and boosters. 

Note:
This is particularly pertinent on large sites where equipment identification may be difficult due to the number of gas equipment items on site.

7.10.4
Valves and equipment
A marker plate shall be installed above ground to identify the position of any underground valve, siphon or purge point (see Sub-Section 8.6).

7.10.5

Pipes and pipework
7.10.5.1
Pipes and pipework shall be readily identified to indicate it carries a fuel gas.  This shall be achieved by fully painting with yellow ochre (to BS 4800 08 C 35) or primrose yellow (to BS 4800 10 E 53) paint or by banding the pipe (which does not have to be so painted) with gas marker tape (see Figures 14, 15 and 16) or in accordance with BS 1710.
7.10.5.2
Where gas marker tape is used, the positioning of banding should be as shown in Figure 13. Additional banding shall be provided as necessary to enable every section of pipework within the installation to be visibly identifiable.
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Note:
Minimum width 25 mm.

FIGURE 13 - POSITIONING GAS MARKER TAPE
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Note:
Minimum width 25 mm.

FIGURE 14 - YELLOW NATURAL GAS TAPE
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Note:
Minimum width 25 mm

FIGURE 15 - YELLOW LPG TAPE
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Note:
Minimum width 25 mm.

FIGURE 16 - YELLOW GAS TAPE

7.10.5.3
For MOP exceeding 25 mbar, pipework shall be marked with the MOP at appropriate intervals along its length from the connection to the meter (if fitted) to the end point terminations. Where installations have sections of pipework operating at differing pressures, the pipework shall be marked with the MOP for that section. This is particularly relevant for any sections:

· Upstream and downstream of any pressure regulating equipment

· Upstream and downstream of any booster or compressor
7.10.5.4
Pipework should be marked with an arrow to show the direction of flow.
7.11
Hot tapping process for carbon steel pipe
7.11.1
General

Hot tapping is a process used for performing new extensions to existing pipework under gas pressure conditions. Hot tapping should only be undertaken by specialist organisations using specialist equipment. It shall be performed in accordance with BS EN 12732.

Note: 
Reference may also be made to BS 6990.

7.11.2
A risk assessment shall be undertaken to justify the decision to undertake hot tapping instead of isolating and decommissioning the installation.

7.11.3
All works should be carried out in accordance with approved written procedures, supplemented as necessary by permitry, risk assessments and method statements. Appendix 9 should be applied to undertake hot tapping connections.
7.12

PLANT PIPEWORK
7.12.1
A manual valve, or other acceptable means of isolation (see Section 14), shall be fitted at the inlet to all plant, in accordance with Sub-Section 7.9.
7.12.2 Means shall be provided to purge, commission and de-commission plant pipework and burner controls, for example by using a suitably sized valved purge point sealed with an appropriate fitting (see clause 4.2.8.2). Reference should be made to IGE/UP/1.

7.12.3 On the outlet of any plant isolation valve, there should be incorporated a means of disconnecting the pipework, for example a union or flange.

7.12.4 Where appropriate, a NRV shall be fitted in accordance with clause 7.9.3 and IGEM/UP/12. 
7.12.5 Auxiliary pipes, impulse pipes, relief and vent pipes, and fittings associated with control and safety devices shall be suitably sized and adequately supported.  They shall be constructed of suitable materials and fittings (see Sections 5 and 6).  Pipework shall not be vulnerable to damage that might lead to a potentially dangerous condition.

7.12.6 Any pipework fitted to a flexible connection shall be supported to prevent damage to the pipework when the flexible connection is disconnected or the appliance is moved.
7.12.7 Where plant movement could affect the integrity of any burner control valve system, consideration shall be given to installing a stainless-steel flexible pipe complying with BS EN ISO 10380, fitted with a protective cover or braiding as necessary, to the downstream side of the SSOVs or control train.
7.12.8 Control trains on burners shall be adequately supported and located in accessible, well-ventilated environments and where commissioning and maintenance work can be performed safely.

7.12.9 Relief and vent pipes shall terminate in a safe and well-ventilated location, away from ignition sources or building inlet vents and fitted with a suitable terminal             (see 15.2.17).

Where necessary, the vent location shall be considered for hazardous area classification (see IGEM/SR/25 and/or IGEM/UP/16). 
7.12.10
Plant pipework shall be subjected to hazardous area classification.
Note:
In general, NG pipework and control systems do not require hazardous area classification requiring additional safety equipment or controls, providing they meet the requirements of IGEM/UP/16.

SECTION 8 : EXTERNAL BURIED PIPEWORK

8.1

GENERAL
The general principles outlined in Section 7 shall be applied.

Note:
This section gives general guidance on the burying of pipework. For long or large diameter or higher-pressure pipe IGEM/TD/1, IGE/TD/4 or IGEM/TD/3, as appropriate, may also be of assistance.

8.2

ROUTE
8.2.1
Pipework shall pass neither under the load-bearing foundations of a building, nor under a load-bearing wall or footing, unless suitably protected by a load-bearing structure or sleeve which is certified by a structural engineer. Where such a sleeve is used, the pipe shall be supported or centred within the sleeve and, unless the pipe is PE, shall be protected against corrosion.

Note:
Ideally, the sleeve will extend at least 500 mm beyond the building and may be left open ended.

8.2.2

The route for buried pipework shall be chosen so as to avoid:

· areas already congested with underground plant

· close proximity to unstable structures or walls which retain materials above the level of the ground in which the pipe is to be laid

· areas over which heavy site traffic will pass, especially where a properly constructed carriageway does not exist

· areas where there may have been recent infill. Where this is not possible, welded steel pipe or PE pipe should be used

· ground liable to subsidence or side-slip

· areas of known or suspected aggressive soil conditions

· proximity to any structure known to have unventilated voids

· close proximity to high voltage cables
· crossing watercourses, canals and rivers

· crossing railways.

If these cannot be avoided additional protective measures shall be taken. 
8.2.3
Buried pipework laid parallel to buildings should be sited at least the minimum distances away from them as shown in Table 14, until attaining the direction to enter the respective building.

Note 1: 
For larger-diameter PE pipes (for example greater than 315 mm) a risk assessment will be needed to ensure greater distance is not required. Further information can be found in IGE/TD/4.
Note 2:
Consideration needs to be given to the stability of structures and ground conditions when pipes are laid parallel and close to walls and buildings. It may be necessary to seek specialist advice.
8.2.4 
For steel systems of MOP exceeding 7 bar, consideration shall be given to restricting the design maximum stress in the pipe wall to a 30% of the SMYS of the material.
8.2.5 
For steel systems of MOP exceeding 16 bar, reference should be made to IGEM/TD/1 and IGEM/TD/2 for appropriate proximity distances to buildings.

8.2.6 
The proximity distances for MOP exceeding 75 mbar may be insufficient for multi-occupancy buildings, such as hospitals, schools, universities and rest homes etc. For such buildings, a separate risk assessment should be carried out to determine whether the proximity distances are sufficient.
	PE

	Material

	Pipe Diameter (mm)
	Minimum building proximity distance (m)

	
	
	≤ 75 mbar
	> 75 mbar 
≤ 2 bar
	> 2 bar
≤ 5.5 bar
	> 5.5 bar
≤ 7 bar

	PE

Non-Inserted
	Up to 125
	0.25
	3 1
	4
	6

	
	126 to 355
	1
	3 1
	4
	6

	
	356 to 500
	1
	3 1
	4
	8

	
	501 to 1000
	1
	5
	13
	15

	PE

Inserted
	Up to 125
	0.25
	1
	2
	3

	
	126 to 355
	0.5
	1
	2
	3

	
	356 to 500
	0.5
	1
	2
	3

	
	501 to 1000
	0.5
	1
	3
	3

	STEEL

	Material
	Pipe wall thickness (mm)
	Minimum building proximity distance (m)

	
	
	≤ 75 mbar
	> 75 mbar 
≤ 2 bar
	> 2 bar
≤ 7 bar
	> 7 bar
≤ 16 bar

	Steel
	t ≤ 9.52
	0.25
	1
	3
	13

	
	9.52 < t ≤ 11.91
	0.25
	1
	3
	6

	
	11.91 < t
	0.25
	1
	3
	3


Note 1:
For NG installations this minimum building proximity distance can be reduced to 2 m.
Note 2:
Minimum wall thickness (t) may be calculated as shown in Appendix 5.
Note 3:
Where PE pipes are laid inside a continuous metal sleeve (steel or iron), PE inserted minimum distances apply.

Note 4:
For PE pipelines intended to operate at pressures greater than 7 bar, a risk assessment is required to be performed to justify appropriate proximity distances.

Note 5:
For MOP exceeding 7 bar, these distances are based upon the design factor, f = 0.3. This means that the maximum stress in the pipe wall will not be more than 0.3 (30%) of specified minimum yield stress (SMYS) of the material.

Note 6:
LPG is normally in the gaseous state in systems of MOP not exceeding 2 bar due to its physical characteristics. At operating pressures above 2 bar there is a probability the LPG will re-liquify.
Note 7:
It is assumed that interference damage removes a complete section of pipe. Consequently, safety management systems need to assume the worst-case scenario.

Note 8:
This does not preclude closer proximities where additional risk reduction measures are applied and supported by a suitable risk assessment.

TABLE 14 -
MINIMUM PROXIMITY OF BURIED PIPE PARALLEL TO 
BUILDINGS FOR NATURAL GAS AND LPG
8.2.7
If electrical cabling is laid in close proximity to the route of the gas pipe, consideration shall be given to installing an insulating fitting at entry or exit to the building (see Sub-Section 9.6).

.
8.3

DEPTH AND POSITION IN THE GROUND
8.3.1
Pipework should be laid at the minimum depth as given in Table 15.

Note:
It is acceptable to reduce the depths provided additional protection, for example concrete slabs, steel plates, reinforced backfill etc. gives an equivalent level of protection to that achieved by the depths given. Any reduction in depth of cover on that stated in Table 15 is to be subject to formal risk assessment. 
	LOCATION OF PIPE UNDER


	MINIMUM DEPTH OF COVER (m)

	
	MOP ≤ 75 mbar and ( ≤ 63 mm
	75 mbar 
< MOP

≤ 7 bar or

(  > 63 mm
	7 < MOP 

≤ 16 bar
	MOP >

16 bar

	Carriageways
	0.45
	0.75
	1.1
	1.2

	Path footways
	0.375
	0.6
	1.1
	1.1

	Verges
	0.6
	0.75
	1.1
	1.1

	Other fields and agricultural land
	1.1
	1.1
	1.1
	1.1

	Other private ground
	0.6
	0.6
	1.1
	1.1

	Water courses, rivers and canals*
	0.6
	1.2
	1.2
	1.2

	Railways*
	1.4
	1.4
	1.4
	1.4


Note 1:
LPG is normally in the gaseous state in systems of MOP not exceeding 2 bar due to its physical characteristics.
*Note 2:
 Refer to the appropriate authority for specific minimum depth of cover and any other applicable construction requirements. 
TABLE 15 - MINIMUM DEPTH OF COVER FOR NATURAL GAS AND LPG
8.3.2
Pipework shall be installed at sufficient clearance from any other service to be considered safe in operation (see also Sub-Section 7.7). Figure 17 and Table 16 provide a guide for external buried pipework.

Pipework should be installed at clearances sufficient to allow subsequent maintenance of any of the buried plant and at common depths below ground level to assist detection of the service. 
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Note 1:
It is preferable that, subject to any local agreement and the practicalities of finding a route for pipework under footways, roadways etc., owners of services such as gas pipework, electricity cables etc. agree appropriate voluntary codes for the positioning of plant below ground. This may not always be achievable for existing industrial and commercial premises.
Note 2:
This is a typical arrangement. 

Note 3:
The arrangement may be suitable for, say, a 90 mm nominal diameter PE pipe in a 2 m wide pavement.

FIGURE 17 - TYPICAL SECTION OF PIPE LAID IN A 2 METRE FOOTWAY SHOWING CLEARANCES BETWEEN THE UTILTIIES
8.3.3
Where the gas pipework route crosses other systems (such as sewers) reference shall be made to Table 16.

Note:
If an adequate spacing cannot be obtained, a protective sleeve may be employed or the pipe carried in a pipe bridge.

8.3.4
PE gas pipe and hot pipework shall be sufficiently separated or insulated to ensure that the surface of the gas pipe cannot exceed 20°C.

	CROSSING OR RUNNING IN PARALLEL WITH
	PREFERRED CROSSING
CONFIGURATION
	MINIMUM DISTANCE
(m)

	Low-voltage electric cables
	No preference
	0.25



	Sewers, pipework or tanks containing corrosive materials
	Gas pipe above


	Crossing: 0.25

Parallel: 1.5

PE pipe may be 0.3 where solvents

are not present



	Metal pipes
	Gas pipe above


	Crossing: 0.25

Parallel: 0.5



	Plastic pipes (other than sewers or pipes

carrying corrosive materials)
	Gas pipe above


	Crossing: 0.25

Parallel: 0.3



	Ditches and other open systems. See Table 14.
	No preference


	Crossing: 0.25

Parallel: 0.5

Underwater crossing:

minimum cover 0.6

See Table 14

	Other buried structures except buildings
	No preference
	0.5



	High-voltage power transmission cables
	No preference


	Crossing 0.5

Parallel 0.5 (Consideration to 
be given to induced currents for

buried and overhead power cables)



	Insulated high-temperature steam/water pipes


	Gas pipe above


	Crossing 0.3

Parallel 0.3



This table has been taken from BS EN 15001 published by kind permission of BSI.
TABLE 16 - RECOMMENDED MINIMUM DISTANCES BETWEEN BURIED GAS PIPEWORK AND OTHER SYSTEMS

8.3.5
The depth of buried pipework and any known clearances from other plant shall be recorded for future reference in the site technical file.
8.4

PROTECTION OF BURIED PIPEWORK
8.4.1

General
8.4.1.1
Corrosion protection should not be applied to the pipework joints prior to final inspection of the joints and strength and tightness testing.
8.4.1.2
Pipework shall be buried in such a manner that:

· the risk of mechanical damage to the pipe, fittings or wrappings during handling and placing in the ground is minimised
· it is guarded against physical damage by the bedding and backfill material, for example from rocks, sharp materials and the effects of traffic loading

· it is protected against chemical action caused by, for example, corrosive soils and high-tension power cables.
8.4.1.3 Pipe shall not be laid on top of structures, such as slabs and beams, without taking suitable precautions to prevent damage to the pipe. Damage to the pipe may be the result of movement of the ground, pipe, structure or all three.
Note:
These precautions can include the use of plastic pads, special coatings of polyethylene or reinforced coatings.

8.4.1.4
Consideration shall be given to the installation of impact protection materials such as concrete slabs or tiles at locations where the risk of impact damage is considered high.

8.4.1.4 Marker tape shall be laid in the backfill material approximately 250 mm above the pipe to minimise the risk of future mechanical damage. 
8.4.1.5 In any situation where subsequent detection of the buried pipework may prove difficult, for example when using PE pipe or when other services are in close proximity to the pipework, a marker tape (incorporating a tracer wire for PE pipe) or other detection devices should be placed directly above the pipework.
8.4.2

Corrosion
8.4.2.1
Pipework which is otherwise liable to corrode shall be protected appropriately. 
8.4.2.2
Pipe wrapping and shrinkable materials shall be in accordance with BS EN 12068.
8.4.2.3
Where a tape wrapping is employed, the manufacturers’ instructions shall be complied with and a minimum overlap of 55% shall be provided.

Note:
Appropriate methods include the application of self-adhesive plastic tapes, petroleum-impregnated woven cloth tapes, etc. The latter may need to be over wrapped with a waterproof covering of PVC tape.

8.4.2.4
Other pipe coatings are available. Epoxy and polyurethane-based coating shall comply with BS EN 10289 and BS EN 10290, as appropriate.

8.4.2.5
Where steel pipework is laid in surrounding corrosive soil, the pipework shall be laid on a bed of, and be backfilled around with, a passive material, for example dry-washed sand or crushed limestone. In addition, such pipework shall be protected by tape wrapping or loose polyethylene sleeving.

8.4.2.6
For carbon steel pipework, cathodic protection (CP) should be applied unless all the following conditions are met:

· the pipework is a short length and adequately protected by coating or wrapping
· the specific resistance of the environment is over 100 Ωm

· the acidity of the soil is low (pH > 6)

· the influence of any stray currents is below the level permitted under the specified cathodic interference criteria

· the environment is not anaerobic.

Information on the implementation of CP is provided in IGEM/TD/1 and BS EN 13636. Reference should also be made to BS EN 12954.

Note:
Operators of other buried metallic structures may need to be consulted before CP is applied.

8.4.2.7
Stainless-steel pipes and fittings shall only be used buried if:

· the pipes and fittings are provided with an external PE coating and wrapping or shrinkable material in accordance with BS EN 12068

· the soil conditions are such that cathodic protection is not required and no such system has been installed.
8.4.2.8
The use of buried copper pipework systems is not recommended. If copper pipework is used, the pipework and fittings shall be protected against corrosion and mechanical damage by the application of a suitable coating. Factory-sheathed pipe is available for this purpose.
8.4.2.9
Buried pipe fittings and components should be pre-coated by the manufacturer with suitable materials. Where this is not possible, a wrapping material, such as detailed in BS EN 12068, shall be applied.

Special attention shall be given to items such as valve spindles, greasing lines and vent/pressure pipes where an adhesive insulating coating can be applied. The use of a protective sleeve over the valve spindle shall be considered.

8.4.2.10 PE pipework shall not be laid in chemically corrosive soil, such as those containing tars, oil, plating, dry cleaning fluids, etc. If pipework is to be laid in an area of such soil conditions then consideration shall be given to either remediating the surrounding ground to an inert state or including a barrier and backfill material that will protect the pipework from corrosive attack.
8.5 
COVER
8.5.1 
Prior to trench backfill, any coating and or wrapping should be completed.

   
Finefill surround to the buried pipework shall then be applied. Care shall be

taken not to damage any coating or wrapping during this stage. 
8.5.2 
After application of the pipe finefill surround material, the trench should be backfilled with selected material. This backfill material should, typically, be of a “cohesive granular” or “grade granular” composition that will minimise any potential for settlement and achieve load-bearing properties when compacted.  Excavated material may be suitable. Backfill and compaction should be in layers not exceeding 150 mm depth (see Figure 18).
8.5.3 On completion of trench “backfill”, where appropriate, footway or carriageway base courses and wearing courses or other finishing materials should be applied.

See Figure 18 which shows a typical reinstatement arrangement.

Note:
Details of such road structures, their specification depth, and compaction procedures, can be determined by reference to the HAUC Specification for the Reinstatement of Openings in Highways.
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FIGURE 18 - TYPICAL BURIED PIPEWORK UNDER A ROADWAY

8.6 
IDENTIFICATION OF BURIED PIPEWORK COMPONENTS
A marker plate shall be installed above ground to identify the position of any valve, typically as shown in Figure 19.
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Minimum dimensions 150 mm x 150 mm overall.

FIGURE 19 - MARKER PLATE FOR VALVES
8.7 ALTERATIONS AND CONNECTIONS TO LIVE BURIED PIPEWORK

8.7.1 The activities described here shall be undertaken by specialist organisations with specialist equipment. Such operations are frequently carried out on transmission and distribution systems and further information can be found in IGEM/TD/1, IGEM/TD/3 and IGE/TD/4.

8.7.2 
A risk assessment shall be undertaken to justify the decision to undertake an alteration or connection to live buried pipework instead of isolating and decommissioning the installation.

8.7.3 All works should be carried out in accordance with approved written procedures, supplemented as necessary by permitry, risk assessments and method statements. 
8.7.4 The appropriate equipment and method shall be selected for the pipe material, internal condition and OP. Reference should be made to the equipment manufacturer’s published data for suitability for purpose etc. The method of operation should be incorporated within the written procedure (see clause 8.7.3) for the operation.
8.7.5 Where it is required to maintain supplies to appliances downstream of any alteration or cut-out of the pipework, a temporary means of gas supply shall be provided by the following means:

· A by-pass of sufficient capacity

· A bottled gas supply of sufficient capacity incorporating suitable pressure regulation and over pressure protection.

Where a temporary by-pass, bypasses a pressure regulator and/or safety devices, the by-pass shall incorporate an equivalent level of over pressure protection to safeguard the downstream pipework and appliances. 
8.7.6
Consideration shall be given to the need to ensure adequate anchorage of pipes before, during and after any cut-out operation. Pressure-induced thrust should be restrained at various stages of the operation when:

· excavating onto or near other underground plant, where anchor blocks or supporting ground would restrain thrust

· applying a stopping-off device, when a thrust proportional to the cross-section area of the pipe will be transmitted to the pipe 

· removing a pipe section, tee or bend during the cut-out operation. 
The necessary thrust restraint shall be maintained or established throughout the operation.

8.7.7 
When stopping off the flow of gas, total reliance shall not be placed upon a single stopping-off device.
8.7.8 
Live PE pipework can be stopped off using either “squeeze-off” or “bag-stop” equipment. The most appropriate method for the pipe material (PE 80, PE 100 etc.) OP and SDR, should be chosen.
A single squeeze-off tool may be used in the following circumstances, subject to a formal risk assessment being undertaken and where an accessible upstream isolation valve (that could be used as a contingency valve to isolate the flow of gas if the squeeze-off operation failed) is present:
· for pipes of diameter ≤ 180 mm and OP ≤ 75 mbar 

· for pipes of diameter ≤ 63 mm and OP ≤ 2 bar.
Any pipe of larger pressure/diameter should have two squeeze-off units, with a facility for venting between them, on each side of the cut-out section.

The minimum distance between a squeeze-off tool and a pipe fitting, butt weld or a cut should be as given in Figure 19.
Any squeeze-off tool shall be fitted with adjustable stops relating to the specific diameter and SDR combination of the pipe and either shall be designed or fitted with a mechanical locking facility to prevent premature release.

Reference should be made to the relevant pipe manufacturer for specific advice regarding squeeze-off operations on PE 100 pipe (stress cracking could occur and mechanically aided re-rounding would be required.
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(a) All imperial sized PE pipelines
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(b) All metric sized PE pipelines
Note 1:
Where there is any uncertainty over the pipe material size then the dimensions from (a) have to be used.

Note 2:
 A squeeze off tool can only be applied within 2.5D of any type of PE joint if the joint has been visually examined by a competent person and no concerns about the welding process or joint quality are apparent. If there is any evidence that the joint is substandard, then further advice needs to be sought.

Note 3:
D = External Diameter of pipe.
FIGURE 20 -
PE MINIMUM SQUEEZE OFF DISTANCES FOR PE80 AND PE100 OPERATING AT UP TO AND INCLUDING 2 BAR

8.7.9
For live metallic buried pipework with OP not exceeding 75 mbar, the equipment used for stopping-off shall utilize semi-supported inflated bags where the nominal bore of the buried pipework is less than or equal to 300 mm or fully supported inflated bags for larger bores. Unsupported bags shall not be used.

8.7.10
For live pipework of OP exceeding 75 mbar and not exceeding 2 bar, the equipment used for stopping-off shall utilize fully supported inflated bags and the bag inflation gas shall be inert.

8.7.11
An alternative but permanent method of stopping-off live pipework is the injection of expanding foam in specially designed bags which have been inserted into the pipework. The foam seal may allow gas to pass after a period of time and therefore permanent caps shall be fitted immediately after the cut-out operation.

8.7.12 
Where connections are to be made to a live metallic or PE pipe by direct drilling, they shall be made by using proprietary fittings and “no gas to atmosphere” (under pressure) drilling equipment.
Note 1:
For a live metallic pipe this is achieved by drilling through a valved branch connection (under-pressure tee), fitted to the parent pipe. The branch connection fitting is, usually, a split collar arrangement with an elastomeric compression seal against the parent pipe or either a welded semi or full encirclement saddle.
Note 2:
For a live PE pipe, a range of top tapping tee “electrofusion” type saddles exist to effect off-take connections, up to 63 mm outlet diameter. Larger branch saddle connections can also be made to live PE pipes of up to 400 mm diameter using an “electrofusion” saddle encirclement or saddle fitting with a valved branch.
8.7.13
Under-pressure new connections for off-take diameters up to the diameter of the parent pipe to either live metallic or PE pipes can be made using valved branch tees or saddles. Such connections shall be made only under controlled gas conditions and in accordance with an approved written procedure, which should address the following points as appropriate:

· cleaning and preparation of the parent pipe

· pressure testing the fitted branch fitting prior to drilling

· travel of the drill and the risk of over-travel

· coupon retention 

· effective sealing of the valve.

SECTION 9 : ENTRY INTO AND EXIT FROM BUILDINGS

9.1

SLEEVING AND SEALING
Attention shall be paid to Sub-Sections 7.4 and 7.6.

9.2

MATERIALS
9.2.1
Gas pipework material shall be either steel, copper or PE. If PE is to be used for entries or exits, that part of the PE pipe entering the building must be placed inside a continuous metallic sleeve and should terminate in a proprietary transition fitting. The sleeve must be constructed and installed so as to prevent escape of gas into the building if a leak should occur (see clause 5.2.7 and clause 7.4.2).
Note 1:
 Requirements for transition fittings are prescribed in GIS/PL3.
Note 2:
See also regulation 5.2 in GS(I&U)R
9.2.2
Transition from PE to metallic pipe shall take place at not more than 1 m after entry into any building. 

9.3

TYPES OF ENTRY AND EXIT
Preference should be given to using above-ground, rather than below-ground, entries and exits, whenever practicable.
9.3.1

Above-ground entry or exit
9.3.1.1
An entry or exit made above ground level shall be in accordance with the principles shown in Figure 21 (see examples in Figure 22).
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FIGURE 21A - TYPICAL NG ABOVE GROUND LEVEL BUILDING ENTRY –  

    STEEL OR PE PIPEWORK
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FIGURE 21B - TYPICAL LPG ABOVE-GROUND ENTRY – PE PIPEWORK
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	PE TO STEEL FACTORY ENTRY FITTING WITHOUT INTEGRAL VALVE
	PE TO STEEL FACTORY ENTRY FITTING WITH INTEGRAL VALVE


FIGURE 22A - TYPICAL ABOVE-GROUND NG PE TO STEEL BUILDING    ENTRY FITTING
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FIGURE 22B - TYPICAL ABOVE-GROUND LPG PE TO COPPER BUILDING ENTRY FITTING

9.3.2
Below-ground entry and exit
9.3.2.1
Steel pipework shall enter or leave a building in a steel sleeve as shown in Figure 23.
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FIGURE 23 - TYPICAL BELOW-GROUND ENTRY - STEEL PIPEWORK

9.3.2.2
For steel pipework, the horizontal sleeve shall terminate in an access pit of sufficient size to enable correct jointing to take place, corrosion protection to be applied efficiently, and achieve satisfactorily ventilation (refer to IGEM/SR/25 and IGEM/UP/16) in the floor of the building. The access pit shall be constructed with impermeable sides and floor, be left open, and not backfilled and be fitted with an open-type removable grill at finished floor level.
This method shall not be used for LPG pipework.

9.3.2.3
PE pipework shall enter or leave a building through a continuous gas-tight sleeve, as shown in Figure 24.
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Note 1:
Cold bending of PE without a joint in the bend is limited to a radius of 15 times the pipe diameter. Therefore for 25 mm pipe, the minimum radius would be 375 mm and for 63 mm pipe the radius would be 945 mm.

Note 2:
Proprietary fittings comprising a steel sleeve with fully galvanised protection, sealed PE outer sleeve and factory fitted PE pipe tail are available.

FIGURE 24 - TYPICAL PRE-FABRICATED BELOW-GROUND ENTRY. PE PIPE IN A STEEL SLEEVE
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9.4

ENTRY INTO HIGH RISE BUILDINGS
Any entry into a high rise building or multi occupancy building shall be constructed according to IGEM/G/5. 
9.5
DELICATE WALL CONSTRUCTIONS
Where a pipe entry or exit is to be made through a delicate wall construction, a suitable support, for example a duct foot support, shall be fitted.
9.6
INSULATING FITTINGS
9.6.1
Consideration shall be given to installing an insulating fitting when the route of the buried metallic gas pipe or sleeve is in close proximity to electrical cabling.

9.6.2
An insulation fitting should be installed in the entry or exit pipework where a CP system operates (see clause 8.4.2.6).
9.6.3
Where insulation fittings are installed they shall be:

· upstream of any AECV
Note:
Valves are available that incorporate an insulating fitting, which are
 compliant with GIS/E17-2.
· in a position such that the un-insulated section of exposed metallic pipe is as short as possible
· protected from the accumulation of debris and moisture which may compromise its insulating properties when the insulating fitting is installed outside a building
· encapsulated as required by clause 9.6.4.

Note:    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.
9.6.4
All exposed pipe between the ground and the insulating 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”.

9.7
THERMAL EXPANSION

9.7.1
External exposed gas pipework which is subject to temperature variations that could lead to excessive stress shall incorporate means such as bellows or other expansion joints to remove those stresses. 
Note: This is not normally needed where the temperature change is less than 60 °C or a section of pipework is less than 3 m long. Thermal expansion of an external pipework may be accommodated by the use of unrestrained laterals (see Figure 24).

9.7.2
Bellows shall be in accordance with BS ISO 15348; metallic hose assemblies shall comply with BS EN ISO 10380 (flexibility type 1 or 2).

9.7.3
Pliable hose assemblies designed as meter connections that conform to BS EN ISO 10380 (flexibility type 3), for example meter hose assemblies, shall not be used as bellows.
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Special design considerations apply. Laterals to be all welded.

Minimum unrestrained lateral length (m)

Screwed laterals

End-load resistant compression

fittings or welded laterals

All shorter unrestrained laterals

require flexible metallic hoses

All shorter 

unrestrained laterals

require flexible 

metallic hoses

All shorter unrestrained laterals

require flexible metallic hoses


Example:
For an 18 m high riser, thermal expansion is accommodated by welded laterals at least 940 mm long or screwed laterals at least 1.32 m long.

FIGURE 25 – USING UNRESTRAINED LATERALS TO ACCOMMODATE THERMAL EXPANSION & CONTRACTION – EXTERNAL CARBON STEEL PIPEWORK 

SECTION 10 : PIPEWORK IN DUCTS, VOIDS AND ENCLOSURES INSIDE AND EXTERNAL TO BUILDINGS 
This section deals with pipework in ducts, voids and enclosures such as those above false ceilings and those below suspended floors through which pipework may be routed. Pipework must not to be located in unventilated ducts, voids or enclosures and there shall be adequate ventilation around pipework joints (see clause 4.2.1.8). 
During the design, the ventilation requirements for the installation are required to be fully considered. GS(I&U)R requirements for ventilation of pipework in ducts, voids and enclosures can be met by providing the minimum free air ventilation openings from Table 16. However, additional ventilation may subsequently be required to satisfy DSEAR, following a risk assessment of the completed building.
Note:
Care needs to be taken to ensure that electrical equipment or ignition source that is located in any duct, void or enclosure is suitable for that area and account has been taken of its hazardous area classification. For further guidance on hazardous area classification and compliance with DSEAR see IGEM/SR/25 and IGEM/UP/16.
10.1

GENERAL
10.1.1
The general principles outlined in Section 7 shall be applied.
10.1.2
This section shall apply to ducts, voids and enclosures of all types including:

· vertical

· horizontal

· those containing gas pipework only or shared with other services

· above or below ground or floor level
· above a false ceiling.
10.1.3
Any duct, void or enclosure containing gas pipework shall be ventilated (see Sub-Section 10.4) in such a way that build-up of a flammable gas/air mixture is not possible.

Note:
This is a legal requirement for installations within the scope of GS(I&U)R. 

10.1.4
Consideration shall be given to the following practices to simplify the ventilation requirements: 

· route pipework externally

· use continuous or all-welded pipes

· do not enclose the pipework but leave exposed

· provide ventilation local to pipework joints (see clause 10.4.4, IGEM/SR/25 and IGEM/UP/16)
· continuously sleeve the pipe through the unventilated duct, void or enclosure with the sleeve (pipe in pipe) (see clause 5.3) ventilated at one or both ends into a ventilated area or room or duct (see Sub-Section 10.6)
· the duct, void or enclosure could be filled with a crushed inert infill to reduce to a minimum the volume of any gas that may accumulate (see Sub-Section 10.6).
10.1.5
Duct, void or enclosure ventilation openings shall lead to a safe area and preferably directly to the open air. Ducts, voids or enclosures contained solely within a room, or an occupied space, may be ventilated within that room provided that the room is ventilated.

10.1.6
Any void in a partition wall shall not be used as a duct, unless designed specifically and purpose-built as a ventilated duct.
Note:
Purpose-designed channels filled with insulation can be formed within the partition wall to contain vertical pipework. Guidance on appropriate methods of installation of pipework in a timber framed partition wall is given in IGEM/UP/7 and BS 6891.

10.1.7
Any duct, void or enclosure shall be checked for the presence of combustible gas before and after carrying out any work within it, for example by using a portable gas detector.

10.1.8
Where a manual or automatic valve is to be located in a duct, void or enclosure, access panels and space for operation and maintenance shall be provided and the position of the valve shall be shown on any line diagram (see clause 4.2.14) and should be indicated on the access panel.
10.1.9
LPG pipework shall not be installed below ground or floor level within ducts, voids or enclosures in buildings.
10.1.10
Structural requirements for ducts are covered in BS 8313 to which reference should be made.

10.1.11
Structural requirements for those ducts, voids and enclosures which must be constructed to restrict the spread of fire are beyond the scope of this Standard. Reference shall be made to the Building Regulations and to the more comprehensive design requirements in BS 8313 and BS 9999.

Note:
Advice includes considerations for access openings, fire rating of enclosures for different circumstances and different categories of building, fire stopping and the sealing of openings where pipes penetrate through enclosures.

10.1.12
The requirements for fire separation are important and the gas installation in any duct, void or enclosure ventilation system must not jeopardise compliance with such requirements.

10.1.13
All matters concerning the application of fire safety requirements of Building Regulations should be discussed with the appropriate local authority building control officer or fire officer.

10.1.14
For ducts, voids and enclosures accessible by personnel:
· ventilation shall be provided such that a continuous flow of air exists throughout the space

· where mechanical fans are employed, on loss of proven fanned air supply the gas supply shall be isolated automatically

Note:
A delay period may be permitted subject to risk assessment and incorporation of suitable control measures to allow any standby systems to come into operation.

· to prevent nuisance shut down of the automatic gas valve on short duration power trips, consideration shall be given to the application of local power 
back-up or other system that delays closure for a short period, for example up to 3 seconds

· access requirements should be as given in BS 8313.

Note 1:
Below-ground spaces may require natural draught ventilation stacks to create an airflow. Further guidance on the design of ventilation is available in IGEM/SR/25 and IGEM/UP/16. 
Note 2:
Below-ground combined service walkways or subways where natural ventilation is impracticable, for example on a hospital site, may be ventilated by mechanical air fans subject to a risk assessment being undertaken to consider the effects of fan failure and any distribution of a potential gas leak.
10.2
DUCTS, VOIDS AND ENCLOSURES CONTAINING GAS AND OTHER SERVICES
10.2.1
Pipework may run with other services, including hot and cold-water services, heating pipes, electrical conduits and cables and pipes containing other fuels. However, there are some restrictions and, where gas pipework is to be routed in combination with other services, reference shall be made to BS 8313 and Liquid Gas UK CoP 22 in which detailed requirements are given on spacing, provision for maintenance and restrictions on combinations of services etc.

Note 1:
A service duct may need additional ventilation for purposes other than gas safety, for example to minimise condensation or for respiration when persons need to work inside the duct (BS 8313 provides guidance on ventilation for other purposes).

Note 2:
Guidance on the Confined Space Regulations is provided by L101. It includes guidance on design to minimise risks to persons working in these spaces.
Note 3:  There are often contractual specifications around the use of Building Information Modelling   (BIM) to reduce waste and increase building efficiency. Guidance on BIM is provided within PAS 1192:2-2017. 
10.2.2
Services containing oxidising or corrosive fluids shall not be installed in ducts, voids and enclosures containing gas installation pipework.

10.2.3
Where it is intended to install gas installation pipework in the same duct as ventilation distribution ducts or vacuum pipes, which are not of welded or brazed construction that operate at sub-atmospheric pressure (negative), the gas installation pipework shall be continuous with no joints or shall be of all welded construction.
Note 1:
This may equally affect installers of sub-atmospheric systems in existing ducts with existing gas pipework.

Note 2:
For LPG systems, reference is to be made to Liquid Gas UK CoP22.
10.2.4
Pipework shall not be routed within or through air-handling ductwork that is used to distribute air around buildings.

10.3

FALSE CEILINGS AND SUSPENDED FLOORS
False ceilings and suspended floors are voids which often contain services between the true ceiling/floor and the false ceiling/floor. They typically have a small height, but a large width and length, in contrast to most ducts which have a long length but a short width and height. The following requirements apply in addition to those given in Sub-Sections 10.2 and 10.3.
10.3.1
Where pipework is located above a false or suspended ceiling or below a suspended floor, the space above the false ceiling or below the suspended floor shall be treated as a duct.

Note:
Where the construction of the false ceiling may be substantially “open” to the room below additional ventilation may not be necessary.

10.3.2
Where a false ceiling has been constructed to form a fire separation barrier between the ceiling space and the room below, ventilation openings shall not bridge the separation barrier nor vent into the room unless those openings are protected by automatic closing fire dampers.

Note:
Where the false ceiling is not a fire separation barrier, and where ventilation direct to outside air is not practical, ventilation may be provided to the room below.  For a common false ceiling, for example for several partitioned rooms, any internal ventilation has to prevent any gas leakage being distributed.
10.3.3
Pipework shall not be routed in or through a ceiling or floor void used as a plenum for an air distribution system unless the pipework is enclosed in a non-combustible and gas-tight sleeve. The sleeve annulus shall be through ventilated to a safe area.

Note 1:
This does not apply to individual plenums within a ceiling or floor space.
Note 2:
It is acceptable to install gas pipework to run in or through a ceiling or floor void used as a plenum for a single room or space within a building, i.e. where the air is not distributed around the building.

Note 3:
Common fanned extracts from ceiling or floor voids containing gas pipes, where the extract is directly to the outside, are not construed as “distributing air”. However, the fan would need to be interlocked to an automatic gas isolation valve to prevent any potential gas leakage being circulated to other rooms when the fan is not running. Where appliances without flame protection are installed downstream of an AIV, a pressure proving start up system may be required (see IGEM/UP/12).

10.4

VENTILATION OF DUCTS, VOIDS AND ENCLOSURES
10.4.1
For ducts, the ventilation openings shall be at least those given in Table 17.
Note:
For pipework not exceeding 35 mm diameter in domestic-type premises, more detailed ventilation requirements for the smaller sizes of ducts are given in BS 6891.

	CROSS-SECTIONAL AREA OF DUCT (m2)
	MINIMUM FREE AREA OF EACH OPENING (m2)

	not exceeding 0.05
	cross-sectional area of duct

	0.05 and not

exceeding 7.5
	0.05

	exceeding 7.5


	1/150th of the cross-sectional area of duct


TABLE 17 – MINIMUM FREE AREA OF VENTILATION OPENINGS 
10.4.2
Any ventilation system should be designed on the principle of requiring natural ventilation only. 

10.4.3
The free area of such ventilation openings, and the distance between them, should be based on consideration of the relevant factors which affect air movement, including the location, size and configuration of the duct, on the physical properties including the specific gravity of the gases involved, and on factors influencing the potential magnitude of any leakages. 

10.4.4
Any ventilation opening shall be located such that air movement can occur at the top and bottom of vertical spaces or at each end of horizontal spaces. 
If the horizontal void/duct is longer than 15 m, ventilation openings shall be installed along its length with a maximum spacing between the openings of 15 m.
High ceiling voids shall be ventilated at high points to prevent the collection of flammable gases unless the pipe is all welded or brazed. 
 

If a 3rd family gas is to be used, it’s heavier than air nature shall be taken into account for all spaces below floors. The ventilation path shall not result in any escaping heavier than air gas accumulating below ground level or in any unventilated void or space below the lowest point of the installed pipework. 
10.4.5
Gas detectors shall not be used as an alternative to correct ventilation. However, a risk assessment may indicate their use as an additional protection (see Appendix 12).

10.4.6
Where the ventilation system, associated with the installation pipework, is fitted with a fire damper, closure of the fire damper shall cause the gas supply to be isolated by an AIV.
10.5
BELOW-GROUND SPACES

Where NG pipework with an OP not exceeding 100 mbar is located in below-ground spaces, such as basements or plant rooms, ventilation shall be such as to ensure the air change rate is above 0.5 air changes per hour. If this is not possible then mechanical ventilation shall be provided with gas flow interlocks and AIVs, or the provision of gas detection alarm systems. 

Note:   This level of Ventilation can generally be provided within most Habitable rooms and Appliance plant rooms meeting the requirements of IGE/UP/10, and will normally exceed 0.5 air changes per hour.
Where OP exceeds 100 mbar, other options shall be adopted or reference made to IGEM/SR/25 and IGEM/UP/16.

10.6 
UNVENTILATED DUCTS, VOIDS AND ENCLOSURES
Pipework must not be installed in an unventilated duct, void or enclosure. 
Where it is necessary to pass pipework through an unventilated void, the following options are available: 
· the pipework shall be sleeved continuously through the unventilated void, with the sleeve ventilated at one or both ends into a safe area, or

· the unventilated duct or void shall be filled with a material infill to reduce to a minimum the volume of any gas which may accumulate. The infill material should be of a dry, chemically neutral, nature, for example crushed slate chippings or dry-washed sand.

10.7 
INSPECTION
10.7.1
Pipework installed in a duct, bund or pit outdoors should be capable of being routinely inspected even if the duct is covered.

10.7.2
Ventilation shall be provided to these spaces to ensure that any leak will be detected before it can create a hazardous condition.

10.7.3
The requirements for ventilation and the sizing of bunds, pits and ducts, are given in IGEM/SR/25 and IGEM/UP/16 and this guidance should be followed.

10.7.4
Installation pipework in ducts, voids and enclosures within buildings shall be constructed such that pipework can be inspected periodically. This may involve the installation of access panels or removable vents.

Note:
Inspection may involve the use of:

· duct cameras, particularly to inspect the pipework immediately adjacent to walls and floors where corrosion is most likely to occur
· ultrasonic thickness gauges to measure pipe wall thickness.

SECTION 11 : 
PIPEWORK IN MULTI-OCCUPANCY AND MULTI-STOREY BUILDINGS

11.1 GENERAL

11.1.1 For pipework in multiple-occupancy buildings that contain a mixture of domestic dwellings and non-domestic units, any additional requirements of IGEM/G/5 shall be applied.

Note:
A dwelling is intended to signify domestic-type occupancy.
11.1.2 Where a multi-occupancy building does not contain any dwelling, the principles underpinning IGEM/G/5 should be applied. 
11.1.3

The design objectives for any new, replacement or alteration works shall be to:
· ensure gas will be delivered to appliances at a suitable pressure to ensure the safe operation
· minimise the risk of fire and/or explosion resulting from the ignition of gas escaping from the installation pipework
· minimise the risk of serious aggravation of any building fire

· ensure that additional third-party safety risks are not created 

· ensure that the installation pipework can be inspected and maintained in the future
· ensure that the fire integrity of the building is not adversely affected.

11.1.4
It shall not be possible for gas that has escaped from the riser and laterals to accumulate within the building and ventilation shall be provided in all areas where escaping gas could accumulate.  
11.1.5
Consideration shall be made for a requirement to protect any external steel gas riser pipe from vandalism, vehicle damage or lightning (see clause 7.2.6).
11.1.6
Where a flexible connection for a riser or lateral is enclosed in a duct/protected shaft, the whole section of the flexible connection shall be contained in the duct/protected shaft, such as not to limit the thermal expansion of the pipework at the point of entry.

11.1.7
Pipework shall be fire-stopped as it passes from one floor to another, unless it is in a ventilated protected shaft which is ventilated at top and bottom directly to outside air. When pipework from a protected shaft enters an individual floor, it shall be fire-stopped to protect the fire integrity of the protected shaft.

11.1.8
Where a building is of timber or light steel frame construction, reference shall be made to IGE/UP/7.
11.2

BUILDINGS CONTAINING DOMESTIC DWELLINGS
Where a building containing a domestic dwelling is leased by a landlord to a tenant, the landlord must ensure that any gas installation pipework associated with a dwelling is maintained in a safe condition.
Note: 
Further guidance is contained in L56, specifically the guidance to Regulation 36.

11.3

SUPPORT
Risers shall be supported along their length to prevent failure of any part of the installation pipework (this may be at the base and/or at intermediate levels) unless permitted to be suspended from the top alone as outlined in Sub-Section 12.6 and 12.7. Such supports shall be non-combustible and ensure the pipework is adequately supported in the case of fire.
11.4

MATERIALS AND JOINTING
11.4.1

Jointing of any riser shall be in accordance with Section 6.
11.4.2
For any riser exceeding 18 m high, pipework shall be of welded steel construction or pliable corrugated (stainless-steel) tube of continuous length without a joint.

11.4.3
For any riser exceeding 50 mm diameter, pipework shall be jointed in accordance with Section 6 and Table 5.
Note:
Where mechanical fittings are used to join the pipework, they need to be accessible for      inspection and maintenance at all times. 
11.4.4
In addition to the jointing requirements of Section 6, the following apply:

· where pipework is in a potentially inaccessible position, for example in a ventilated and closed duct, 100% of the welds shall be subjected to NDT/NDE
· for any riser exceeding 18 m high, NDT/NDE should be applied to at least 10% of the welds. 

11.5

LATERALS
11.5.1
Any lateral shall be protected against damage by thermal or structural movement of the riser, for example by fitting a metallic flexible connection at an intermediate position (see Section 13).

11.5.2
Where a riser serves more than one lateral, a means of isolation shall be fitted at the start of each lateral. This should be outside any premises fed by the riser (see clause 7.9.2.1).

SECTION 12 : PIPEWORK SUPPORT

12.1
Pipework shall be adequately supported, using materials of sufficient strength, quality, size and be non-combustible to ensure safety. 
Note 1:
In some instances, short vertical lengths in otherwise horizontal pipe runs may be judged to be self-supporting. 
Note 2:
For a riser, axial support may be provided by one or a combination of the following 
methods, as appropriate:

· from the base by, for example, a duck foot bend or similar

· at various points along the riser.

Note 3:
A riser may be suspended from the top alone, if all the following criteria are met:

· the pipework is of all welded steel construction and

· the supporting structure is capable of supporting the total weight of the riser and

· the pipework is strong enough to support the weight of the riser and

· there are no other components in the riser and

· the riser is restrained adequately to limit horizontal movement.

12.2
Support spacing should not exceed the distances shown in Table 18 unless design calculations demonstrate greater distances are acceptable. 

12.3
Pipework should be routed along those parts of buildings and structures where supports can be attached without imposing unacceptable stresses. 

Note:
Support spacing may need to be reduced in order to spread the load on structures which relatively are weak. Guidance is to be sought from a structural engineer.
12.4
Where necessary, additional supports shall be installed near to components such as mechanical joints, press fit fittings, flanged joints, boosters, meters, branch off takes and valves, flexible and semi-rigid connections or where additional loadings are anticipated. 
12.5
Consideration shall be taken of:

· the weight of fluid, if hydraulic testing is required
· the safe working load of the support

· the safe working load of the fixings used to attach the support to the building and/or structure.

	PIPE NB FOR CARBON, STAINLESS-STEEL AND PLIABLE CORRUGATED (STAINLESS-STEEL) TUBE (mm)**
	PIPE OD FOR COPPER AND COPPER & STAINLESS-STEEL PRESS FIT SYSTEMS (mm)
	MAXIMUM UNSUPPORTED LENGTH (m) 

	
	
	Screwed steel
	Welded steel
	Copper
	Copper & stainless-steel press fit systems*
	Pliable corrugated (stainless-steel) tube **

	
	
	horizontal
	vertical
	horizontal
	vertical
	horizontal
	vertical
	horizontal
	vertical
	horizontal
	vertical

	
	
	
	
	
	
	
	
	
	
	
	

	15
	15
	2
	2.5
	2.5
	3.1
	1.2
	1.8
	1.2
	1.25
	1.5
	2

	22
	22
	2.5
	3.1
	2.5
	3.1
	1.8
	2.4
	1.8
	2
	2
	2.5

	25
	28
	2.5
	3.1
	3
	3.7
	1.8
	2.4
	1.8
	2.25
	2
	2.5

	32
	35
	2.7
	3.3
	3
	3.7
	2.4
	3
	2.4
	2.75
	2
	2.5

	40
	42
	3
	3.7
	3.5
	4.3
	2.4
	3
	2.4
	3
	2
	2.5

	50
	54
	3
	3.7
	4
	5
	2.7
	3
	2.7
	3.5
	2
	2.5

	---
	66.7
	 
	 
	---
	---
	3
	3.6
	---
	---
	 
	 

	65
	76.1
	 
	 
	4.5
	5.6
	3
	3.6
	3
	3.6
	 
	 

	80
	88.9
	 
	 
	5.5
	6.8
	3
	3.6
	3
	3.6
	 
	 

	100
	108
	 
	 
	6
	7.5
	3
	3.6
	3
	3.6
	 
	 

	150
	---
	 
	 
	7
	8.7
	 
	 
	 
	 
	 
	 

	200
	---
	 
	 
	8.5
	10.6
	 
	 
	 
	 
	 
	 

	250
	---
	 
	 
	9
	11.2
	 
	 
	 
	 
	 
	 

	300
	---
	 
	 
	10
	12
	 
	 
	 
	 
	
	


*Note 1:

These are typical lengths and advice should be sought from the manufacturer.

 **Note 2:
For larger pipe sizes specialist advice is to be sought.

TABLE 18 - SUPPORTING ABOVE-GROUND PIPE
12.6
Pipework support shall allow for thermal movement, potential building movement and vibration. 
Anchor points and expansion devices shall be considered where this is anticipated. 
Note:
Guidance can be sought from a structural engineer and/or the manufacturer.
12.7
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.

12.8
Supports and anchor points should not be welded directly onto the pipework. If this is unavoidable, the following apply:

· pipework shall be suitable for welding attachments

· support material shall be suitable for welding to the pipework
· stresses occurring shall be investigated and found to be acceptable
· tubular supports shall have an open connection to atmosphere
· welds shall be inspected and meet quality requirements at least equal to those for branches/fillet welds in accordance with the applicable welding specification for the pipework.
12.9 Pipe supports and ancillaries should not be attached to pipework flange joints or secured using flanged bolts.

SECTION 13 : FLEXIBLE CONNECTIONS 

Note: This section does not apply to pliable corrugated (stainless-steel) pipework.

This section deals with the following types of flexible connections: 
· semi-rigid coupling and flange adaptors
· bellows
· swivel joints
· quick-release couplings
· flexible tubes or hoses.

More details of these types of flexible connections and their applications are described in Appendix 13.

13.1 
GENERAL
13.1.1 The use of a flexible connection shall be considered in situations where it is     known, or anticipated, that pipework will be subject to:

· Vibration
· movement
· expansion 
· any other external influence that may impose unacceptable strain or torsional stress on the pipework 

Note:
Additional, specialist, advice may be needed on the selection and application of suitable materials. This is especially important with biogases containing corrosive constituents and information should be sort from the supplier/manufacturer.
13.1.2
For external buried pipework, when a flexible connection is to be used, it shall be either a semi-rigid coupling or flange adaptor and suitable for buried use.

13.1.3
Flexible connections other than semi-rigid couplings shall not be used for PE pipe. Mechanical compression joints (semi-rigid couplings), where applied to PE pipe, shall be of a type suitable for the pipe diameter and grade and the contained gas and conform to GIS/PL3.
13.2

PRESSURE LOSS ACROSS FLEXIBLE CONNECTIONS
When using flexible connections which consist of metal corrugated hose assemblies or bellows expansion joints, the manufacturers of the flexible connections shall be consulted to check that the hose or bellows will supply the correct volume of gas at an acceptable pressure drop for the application.

Note:
These pressure drops will also need to be included in any pipework calculations (see clause 4.2.3).
13.3

CONDITIONS OF USE
13.3.1

General

13.3.1.1
Where a flexible connection is used, it shall:

· be suitable for the gas being conveyed
· be suitable for the operating pressure over the full ambient and operating temperature ranges of the application

· be of a minimum length as practicable

· be made of metallic materials, when used inside buildings
· be protected against mechanical damage and the effects of the local environment

· not pass through a wall, floor or similar rigid structure

· be located in an accessible position and not be buried except that a semi-rigid coupling may be installed in buried pipework (see clause 13.1.2 and clause 13.3.2)

· be inspected and, where necessary, replaced at a frequency not less than that specified by the manufacturer or where this is not available every 5 years

· have bonding straps fitted across any coupling or tube that does not provide continuity otherwise, if electrical continuity of the pipework is required
· be fitted in accordance with the manufacturer’s instructions. 
13.3.1.2 Where plant movement could affect the integrity of any burner control valve system, consideration shall be given to installing a stainless-steel flexible pipe complying with BS EN ISO 10380, fitted with a protective cover or braiding as necessary, to the downstream side of the plant SSOVs or control train.

13.3.1.3
If any doubt exists regarding the suitability of a flexible connection for a given application, the manufacturer shall be consulted.

13.3.2 
Semi-rigid coupling and flange adaptor

13.3.2.1
For a semi-rigid coupling or flange adaptor where pipework is not supported firmly, or is expected to be subject to movement, the angular deflection shall be restricted to 3o and 1.5o respectively.

13.3.2.2
A semi-rigid coupling or flange adaptor shall not be used as an expansion joint. 

13.3.2.3
For the application of semi-rigid couplings and flange adapters, the following conditions apply:
· they shall not be used within buildings unless they form part of the primary meter installation
· they shall be resistant to tension or, alternatively, be fitted with a form of restraint to prevent separation of the pipes, for example by the use of tie rods, fixed to the pipework using suitable welded lugs or permanent clamps
Note:
This is not necessary for a single coupling inserted in suitably supported pipework having rigid types of jointing or when the coupling is designed to be end-load resistant.

· above-ground couplings and adaptors shall be supported by anchoring individual pipes 
· where a flange adaptor is used, the pipework shall be jointed rigidly and adequately supported either side of the adaptor

· where a tie rod is attached to prevent pipe separation, it should be noted that the tie rod may restrict the angular deflection in the plane of the ties.

13.3.2.4
Where electrical continuity of the pipework is required, for example for CP or a PME electrical installation, separate bonding straps shall be fitted across the couplings and flange adaptors in accordance with the manufacturer's recommendations, unless the fittings incorporate integral continuity devices, for example pinned elastomeric 'O' rings.

13.3.2.5
When installed below ground, in order to provide for structural movement, the flexible section shall be able to move and, hence, special consideration shall be given to the backfill.

13.3.3

Bellows
13.3.3.1
Where a bellows-type flexible tube is used as a thermal expansion joint (in order to prevent mechanical loading) the joint shall be fitted with restraining and alignment ties.

13.3.3.2
Pipework either side of a bellows joint shall be supported separately, such that the bellows itself does not support any of the weight of the attached pipework.
Where there is a risk of mechanical loading exceeding the manufacturer’s specifications, expansion joints of the bellows type shall be fitted with anchor points to limit expansion in the intended direction. 
13.3.4

Swivel joint 

The following conditions apply when using a swivel joint:

· it shall only be installed in accessible, exposed pipework

· where applicable, the main body of the joint should be connected to the fixed pipework and the moving pipework should be connected to the rotor

· the axis of rotation of the swivel shall be aligned accurately on both sides of the joint

· the joint should have lateral freedom and should be free from side bending moments to ensure trouble-free performance

· the joint shall be periodically checked for gas leakage.

13.3.5

Quick-release coupling
The following conditions apply when using a quick-release coupling on a flexible:

· it shall be of the self-sealing type
· any non-metallic seals shall be suitable for the gas conveyed and in accordance with BS EN 549

· it shall be installed only in an exposed and readily accessible position

· both parts of the coupling shall be compatible and should be made by the same manufacturer

· it shall incorporate a self-sealing valve into the body
· to prevent dangerous quantities of gas escaping, or a potential unsafe situation occurring after the plug has been removed, a self-sealing valve should be incorporated in the plug or a manual valve installed immediately downstream of the plug unless the following criteria are met when purging small volumes into an internal area:
· the volume and pressure of the gas contained in the pipework downstream of the coupling is below that allowed by IGEM/UP/1; and

· within the vicinity of the self-sealing valves, the safety precautions required by IGEM/UP/1 can be in place throughout the period the coupling is disconnected.
· the flexible tube shall be fitted to the downstream connection of the quick-release coupling

· the female self-sealing body section of the coupling shall be attached to the rigid pipework and the male plug section shall be attached to the free end of the flexible tube

· where the coupling is of the twist-locking type, for example bayonet connection, a swivel joint shall be included with the downstream flexible tube except where the coupling incorporates an integral swivel

· when the coupling is disconnected and not in use, and where appropriate;

· a dust plug should be fitted in the upstream coupling body and/or

· a dust cap should be fitted to the male plug on the end of the trailing flexible tube.
Note:
Quick release couplings are suited primarily for use as connections to appliances which need to be moved regularly and to lighting torches. In either case, they supplement the convenience of the flexible tube connection.
13.3.6

Flexible tube or hose
13.3.6.1
For a 2nd family gas, a flexible tube or hose of non-metallic or stripwound construction shall not be used except for either:

· a connection not exceeding 15 mm nominal bore on domestic type appliances (see BS 669-1) or

· an application where it is subject to manual supervision and is only for intermittent use, for example flexible connections to lighting torches, Bunsen burners, brazing torches and flexible vents for purging operations.

In all other cases, any flexible tube or hose shall be constructed using corrugated stainless steel to BS 6501-1, BS 669-2 or BS EN 14800, as appropriate.

13.3.6.2
For a 3rd family gas, any flexible tube or hose shall comply with BS 669-2,
BS EN 14800, BS 3212, BS 4089 or BS 6501-1, as appropriate.

13.3.6.3
The following conditions apply when using a flexible tube or hose:

· a manual valve shall be fitted on the inlet (upstream) side of, and close to, the tube or hose, unless the flexible tube or hose is equipped with a quick-release coupling (see clause 13.3.5)
· the tube or hose shall be rated for not less than three times OP or 350 mbar, whichever is greater, and at the temperature extremes for the application

· the pipework either side of the tube or hose shall be supported separately such that the tube itself is not supporting the weight of any of the attached pipework
· where the plant or appliance is connected with a flexible connection, the supply end of the pipework shall be rigidly secured

· where the plant or appliance can be moved, a mechanical restraint shall also be installed if movement of the plant or appliance could cause damage to the pipework and/or flexible tube/hose.
· the tube or hose shall be installed such that there are no sharp bends, particularly near the end fittings. Under no circumstances should the bending radius be less than that specified by the manufacturer. If necessary, additional pipe fittings should be used on the rigid pipework.

· the tube or hose shall be installed such that movement takes place in one plane only
· adjacent connections shall not touch each other

· for vertical travel, the tube or hose shall be installed in a vertical loop

· for horizontal travel, the tube or hose may be installed in a vertical loop for short travel, or in a horizontal loop when maximum travel is required. In the latter case, the flex shall be supported to prevent sagging, fouling adjacent surfaces and to avoid subsequent failure.
· torsional strain shall be prevented, for example by the use of slip flanged joints, integral unions, or swivel joints, as appropriate.
Note:
Metal hoses complying with BS 669-2 are fitted with quick release couplings and integral swivel joints. Such metal hoses are designed for use with catering appliances but may be suitable for other applications.
Note:   Corrugated stainless steel is susceptible to corrosion and subsequent failure when exposed to corrosive environments and substances such as flux, cleaning fluids and solvents. Exposure to these are to be avoided at all times.
13.4

SUITABILITY
The selection and suitability of the type of flexible connection to be used shall be in accordance with appendix 13. 
SECTION 14 : MANUAL VALVES

14.1 
GENERAL 
14.1.1
This section describes features that shall be considered when selecting a valve. Manufacturers' recommendations shall be consulted as they will provide information and data, for example concerning the maximum pressure and flow rating of the valve together with pressure drop information.

14.1.2
Valves shall have clear indication of direction of operation to open or close.

Note: 
See clause 7.10.1 for requirements of AECVs.

14.1.3
The installed valve shall not be susceptible to debris preventing its closure.

14.1.4
Maintenance should be capable of being carried out with the valve in-situ. 

14.1.5
Valves should be capable of rapid closure and have incorporated position indication. 

14.1.6
Valves with rotary action, such as wedge gate valve or a geared ball valve, should close in a clockwise direction and have clear indication of valve position. 

14.1.7
AECVs shall be readily accessible (see also clauses 7.9.1 and 7.10.1) 

14.1.8
Before selecting a specific valve type, the following features of valves that are generally in use shall be considered:
· Non-lubricated plug

A plug is turned through 90o between the fully open and fully closed positions. The plug and its valve body either may both be tapered or both be parallel
· Lubricated plug

A plug is turned through 90o between the fully open and fully closed positions. Such a valve incorporates design features that enable lubricant to be injected under pressure between the plug and body while the valve is in service. The plug and its body either may both be tapered or both be parallel. Regular lubrication and test movement is essential
· Ball

A ball is turned through 90o between the fully open and fully closed positions. The ball turns across soft seals on the inlet and outlet faces.

A plug boss may be fitted in the space between the two seals for block and bleed purposes
· Wedge and parallel slide gate

A gate slides between the valve seats to close the valve, being withdrawn from the seats when the valve is open.

The gate in the wedge type valve is wedge shaped and the valve is firmly closed by means of the wedge action between the gate and seats

In the parallel slide type valve, the gate slides between parallel seats.

A plug boss may be fitted in the space between the two faces for block and bleed purposes
· Butterfly

A disk with a pipe-section body is pivoted across the pipe and rotates up to 90o between the fully open and fully closed positions. The fully lugged version, incorporating bolts or studs which can be screwed from both sides, is the only acceptable type
· Diaphragm

A flexible diaphragm is lifted from, and lowered onto, a streamlined body seat by a screw type mechanism.

Reference should be made to Table 19.
14.2 
SELECTION 
14.2.1
A valve shall be selected for the pressure rating of the pipework (including any pressure testing), flow capacity, pressure drop, speed of operation, application (including type of gas), environmental conditions, corrosion resistance, etc. 
14.2.2
Consideration shall be given to Table 20 and the valves selected shall meet the requirements of the following Standards, as appropriate:

· BS EN ISO 17292 Metal ball valves

· BS EN 331 Ball and taper plug valves
· BS EN 593 Butterfly valves

· BS EN 1984 Steel gate valves

· BS EN ISO 15761 steel gate, globe and check valves not exceeding 100 mm NB

· BS EN 1555‑4 PE valves
· BS EN 12266-1 Testing and test procedures for valves
· BS EN 13774 Gas valves for distribution systems up to 16 bar and/or 
· BS EN 14141 Gas valves for pipelines.
Note:
The temperature of the local environment will need to be taken into account in respect of lubrication, sealing grease, synthetic seals, etc. 
	
	ISOLATION VALVE TYPE

	VALVE

FEATURE
	NON-LUBRICATED PLUG
	LUBRICATED PLUG
	BALL

	Servicing
	May need to be re-greased occasionally (when it is necessary to remove the plug from the body). 
	Lubrication is possible with the valve in service using grease sticks or guns. Regular lubrication may be required to avoid sticking and leakage.
	Little servicing normally required. Some require removal for maintenance.

	Position

indication
	Yes, by means of an engraved or embossed indicator line on the top of the plug head. Ensure that the lever is fitted such that it is in line with the ports through the plug.
	Yes, by means of an engraved or embossed indicator line on the top of the plug head. Ensure that the lever is fitted such that is in line with the ports through the plug.
	Yes, often by means of an indicator suffixed to, or incorporated into, the stem head or ball shank head. When valves are lever operated the lever also acts as an indicator.

	Overtravel
	Yes, but the degree is dependent upon the shape of the ports in the plug and body. Rectangular ports generally afford more overtravel than circular full-bore ports.
	Yes, but the degree is dependent upon the shape of the ports in the plug and body. Rectangular ports generally afford more overtravel than circular full-bore ports.
	Yes, but the degree is dependent upon whether the valve has full bore or reduced bore ports, but normally adequate.

	Valve seats
	Metal to metal sliding.


	Metal to metal sliding.
	Usually soft seats, but types with primary or secondary metal to metal seats are available.

	Speed of

operation
	Fast with 90( movement from open to closed.


	Fast with 90( movement from open to closed.
	Fast with 90( movement for those fitted with lever actuation.  For geared activation, the speed is reduced.

	Double seals
	Yes.
	Yes.
	Yes, and often double secondary seals.

	Strength
	Normally adequate.
	Normally adequate.
	Normally adequate.

	Pressure drop
	Usually low, but some valves have reduced bore circular or rectangular ports.
	Usually low, but some valves have reduced bore circular of rectangular ports.
	Usually low.

	Size range


	Not normally suitable above 50 mm due to high operating torque and liability to stick.
	Available in all sizes, but wrench operation is not normally suitable above 100 mm due to the higher operating torques required.
	Available in all sizes.

	Double block and  bleed facility
	No.
	No.
	Not as standard, but available.

	Lockable
	Not as standard.
	Not as standard.
	Not as standard.

	VALVE

FEATURE
	WEDGE, DOUBLE DISK AND 

PARALLEL SLIDE GATE
	BUTTERFLY
	DIAPHRAGM

	Servicing
	Little servicing. Gland servicing is often difficult.  Debris and corrosion in the body can prevent tight shut-off.
	Little servicing. Removal from the pipeline required for maintenance.
	

	Position indication
	Not standard, but available.
	Yes, for valves with lever actuators and may be available on valves with geared actuators.
	

	Overtravel
	No, for wedge valves. Yes, for parallel slide gate valves.
	No.
	

	Valve seats
	Usually soft seated.  May be metal to metal. 
	The majority of valves have soft body seals and/or soft edged valve discs.  Valves with metal to metal seats are unsuitable.
	

	Speed

of operation
	Slow.
	Fast for lever actuator types. For geared activation, the speed is reduced.
	

	Double seals
	Normally yes. 
	No.
	

	Strength
	Normally adequate.
	Normally adequate.
	

	Pressure drop
	Low.
	Can be significant in some valves due to the disc thickness and/or a reduced internal bore, subject to flow rate.
	

	Size range
	Available in all sizes.
	Available in all sizes; lever operation restricted to 150 mm.
	

	Double block and bleed facility
	Available in some designs.
	No.
	

	Lockable
	Not as standard.
	Not as standard.
	

	Notes


	
	The fully-lugged version, incorporating bolts or studs which can be screwed from both sides, is the only acceptable type.
The wafer/sandwich type of valve (intended for insertion and clamping between pipe flanges using through bolting) should not be used.
	These valves are not normally used by the Gas Industry for utilisation application.



TABLE 19 -  VALVE TYPES AND FEATURES FOR ALL SERVICES
	VALVE

APPLICATION
	VALVE TYPE

	
	Non-lubricated plug
	Lubricated plug
	Ball
	Wedge

gate
	Parallel slide gate
	Butterfly
	Diaphragm

	Pipe section/plant isolation
	1ai
	1aij
	1ij
	1gi
	1gi
	1fghi
	2

	Buried/below-ground
	2
	2
	1ej
	1eg
	1eg
	2
	2

	By-pass
	1ai
	1abij
	1ij
	1gi
	1gi
	1fghi
	2

	AECV
	1ac
	1bcj
	1cj
	1cg
	1cg
	2
	2

	KEY TO CHART
	CATEGORY
	KEY TO CHART
	RESTRICTION

	1

2
	Acceptable, see restriction.

Not acceptable.
	a
	Do not exceed 50 mm NB.

	
	
	b
	Except if upstream of SSOV.

	
	
	c
	Subject to a risk assessment, there may be a requirement for an AECV to be non-combustible in accordance with BS EN 1775. 

	
	
	e
	Steel or iron only.

	
	
	f
	Fully lugged.

	
	
	g
	Dust/debris to be checked.

	
	
	h

	Acceptable for MOP less than or equal to 100 mbar, above this pressure two valves in series with a vent valve between them (double block and bleed) shall be fitted to ensure  gas tight isolation. 

	
	
	i
	Able to be sealed or locked in the closed position.

	
	
	j
	Mechanical assistance (gearing) required above certain pressure and size.


TABLE 20 - SUITABILITY OF VALVES FOR IGEM/UP/2 APPLICATIONS
Note:
The fire resistance tests refer to Annex A Test procedure B of BS EN 1775. This annex describes procedures A and B. Other procedures include BS EN 10497, BS EN 19921 and API 6FB.
A pipework component is considered to be resistant to high temperatures when it retains its leak-tightness up to a temperature at which there is no longer any danger of a gas explosion.

For 1st, 2nd and 3rd family gases (see BS EN 437) the permissible temperature is 650 °C (this is the self-ignition temperature of a natural gas/air mixture).

It is accepted that for certain pipework components, such as meters and insulating joints, this leak-tightness relates to the atmosphere (external leak-tightness). For other pipework components, such as means of isolation, leak-tightness also includes leak-tightness at the outlet in relation to the inlet (internal leak-tightness).

A pipework component may be considered to be resistant to high temperatures if it has passed a test following either procedure A or procedure B. Procedure A is generally applied for building products, and Procedure B for pipework components.

14.3 FEATURES

14.3.1
Reference should be made to Sub-Section 14.1 and the following features should be noted:
· Position indication
Any valve shall have a position indication to identify the full open and closed positions on visual inspection.
· Overtravel
Some types of valve incorporate sliding sealing surfaces such that further movement of the closing part is provided after gas shut-off. For example, plug, ball and parallel slide gate valves include this feature, usually termed "overtravel", but, in general, “disk on seat” type valves do not. This design feature assists in proving valve closure and gives added assurance of valve closure on visual inspection. It also enables limit switches to be fitted to the valve to monitor the closed position reliably.

· Speed of operation
Valves operated by a quarter turn, for example plug or ball valves, are the quickest to operate whereas, with valves fitted with geared actuators, the speed of operation will vary according to the gear ratio.
Note: 
Some applications will not require fast opening of valves, for example, upstream of pressure reduction equipment, boosters or compressors.
· Fire resistance
Where gas valves are required to be fire resistant, they shall meet the requirements of BS EN 1775. 
· Double seals
In general, a double sealing design should be used although individual designs need to be considered in relation to overtravel and other engineering features. Valves such as plug and ball valves, etc., have double sealing surfaces compared with butterfly valves, etc., which rely on a single sealing surface. Valves with double sealing surfaces may be provided with a tapped and plugged connection for venting the space between the sealing faces for use when valve closure proving is required.
· Pressure drop
The pressure drop across a valve shall be accounted for and will vary with the flow characteristics of the valve design. For the pressure drop characteristics of each valve type, the manufacturer should be consulted. Full bore valves will provide a relatively lower pressure drop. Butterfly valves tend to develop higher pressure drops.
14.4 
SERVICING
Valves and valve actuating gears/gearboxes shall be serviced as necessary, taking account of the manufacturer’s instructions.

Valves which remain in one position over an extended period should be operated regularly (or at least eased off from the set position) at such intervals as will ensure that it may be operated readily when required. 

Lubricated plug valves may require more attention than other types of valve.
SECTION 15 : VENTS AND BREATHERS

15.1

GENERAL

15.1.1
Vent pipework shall be designed and constructed for the same pressure as the associated pipework section and be sized to pass the design flow. 
15.1.2
Permanent vents and breathers shall be metallic.
15.1.3
The vent/breather pipe termination shall be designed to prevent the ingress of water, snow and debris.

15.1.4
Flame arrestors shall not be fitted to either a vent or breather pipe.

15.1.5
Manual isolating valves should not be fitted in vent or breather pipes unless procedures require them, in which case they shall be locked in their correct operating position.

15.2
VENTS
15.2.1

For safety and environmental reasons, venting of gas should be minimised.

15.2.2

There are four main categories of vent:

· vents from pressure relief valves etc

· vents for venting in an emergency 

· vents from control and valve systems (normally found on burners, process plant, gas engines, gas turbines, etc)
· vents for commissioning and maintenance purposes.
15.2.3
Pressure relief valve vents shall be designed to discharge a limited quantity of gas under fault conditions and shall be piped individually to the discharge location.

15.2.4
Emergency and maintenance vents shall be designed to discharge gas under fault or planned maintenance conditions. These vents, when working at the same pressure, may be combined but gas flow through one or more vent shall not affect the correct operation of any equipment.

15.2.5
Any vent from a burner control or valve system shall be fitted with a vent pipe. Such pipes may be manifolded together, in which case the cross-sectional area of the manifold pipe shall be equal to or greater than the sum of the cross-sectional area of the two largest vents involved.

Note:
If specified by the equipment manufacturer, some burner control or valve system vents can be vented into the combustion chamber.

15.2.6
Any vent from a burner double block and vent safety shut-off system, with position proving but without pressure proving, shall be 25% of the nominal diameter of the upstream main SSOV, or 15 mm nominal bore, whichever is the greater.

15.2.7
Any limited capacity vent from auxiliary equipment and similar creep relief valves may be connected to a common vent, provided that it is designed to avoid any interaction between the components.

15.2.8
A vent pipe shall be fitted to any pressure relief valve and to any regulator incorporating an integral pressure relief valve.
15.2.9
Vent points shall be provided to purge and commission pipework regulators and burner controls. Such vents points shall be valved and, where not permanently connected to a vent pipe, shall be plugged or blanked off prior to normal operation of the plant.

15.2.10
The materials, fittings and joining methods used for the installation of permanent vent pipes shall comply with Sections 5 and 6 respectively. The general principles outlined in Section 7 and Section 10 should be applied. Permanent vent pipes shall be strength tested to same Standards as the main pipework system.

15.2.11
Any permanently installed vent pipe shall be constructed and installed to run as straight as practicable with the minimum number of bends.

Vents should be designed such that long lengths of pipe or numerous bends do not create a flow restriction through excessive pressure drop.

15.2.12
A vent pipe shall not be fitted in any position prejudicial to its safety, nor should it be laid through any electrical intake chamber, transformer or lift shaft.

15.2.13
In order to avoid the possibility of ignition of gas from static discharge, care should be taken to ensure that vent pipes are electrically continuous with the main pipework. This is especially important with high flame speed gases such as those containing hydrogen and for vent sizes exceeding 100 mm.

15.2.14
Vents shall be terminated in a safe place in open air and, when close to buildings, they shall be terminated above roof level and shall not lead to any hazardous area impinging on other buildings. The hazardous area zone radius for each vent shall be determined from IGEM/SR/25.

Vents should terminate:
· where there is no risk of vented gases accumulating to cause a hazard 
· where there is no risk of entering into buildings or other plant through windows, air intakes, etc.  
· such that sources of ignition and air intakes shall not be located within their hazardous area zone.
Note:   Further guidance is provided in IGEM/SR/23.

15.2.15
Where a vent terminal is to be located within the protected zone of a lightning conductor, reference should be made to BS EN 62305 and if/as necessary an alternative location chosen.

15.2.16
Consideration shall be given to the topography of the surrounding area, for example the effects of downdraught from large buildings and, for heavier-than- air gases, the prevention of accumulation of vented gas in depressions and low spots. The quantity of released gas at low level shall be minimised by design by use of small valves or by detection and alarm.

Note:
Further guidance is provided in IGEM/SR/25.
15.2.17
Types of vent pipe terminations 

Vent terminals shall be appropriately designed. Various vent pipe terminations are in use in the gas industry. This clause considers two basic conceptual types: “ideal” and “non-ideal”. However, there is a range of alternative designs that although classified as “non-ideal” may have a performance that approaches the “ideal” concept. The terminations considered in IGEM/SR/25 are:

· ideal

· non-ideal 
· impeded

· upward pointing and angled

· downward pointing

· other vent pipe terminations.
A further influence on the zoning of vent pipe terminations is the probability of gas being present; this in turn will depend on the component that is the source of the gas release. IGEM/SR/25 considers two sources of gas release:

· those associated with process machinery and continuous flowing instrumentation, which tend to give rise to Zones 1 and 0

· those associated with relief valves, which tend to give rise to Zone 2 (relief valves usually operate infrequently but may be subject to small valve seat leakage).

Note 1:
The term “ideal” is used to describe a notional simple vent termination design. It is not intended to mean that it is the best or preferred design for vent terminations in all situations, but it will generally give rise to the shortest zoning distance. A true ”ideal” vent is an open ended pipe, but in practice this will not occur as the vent design has to prevent the ingress of water, snow and debris.
Note 2:
The non-ideal, impeded and downward pointing vents would normally generate the largest hazardous areas as detailed in IGEM/SR/25.
15.3

BREATHERS FROM REGULATORS AND RELATED SAFETY DEVICES
Breathers for regulators and safety devices shall be appropriately designed. Breathers are not designed to discharge gas, only to facilitate the atmospheric pressure on one side of a diaphragm to “breath”, allowing the diaphragm to reposition according to prevailing conditions. Where a valve has a combined breather and pressure relief vent (see Sub-Section 15.2).
15.3.1
Consideration shall be given to piping the breather to a safe external location if the pressure control or safety devices are installed in a confined or poorly ventilated space, for example in a basement. Such installations shall be subjected to a risk assessment. Where this occurs, breather pipes shall be installed in accordance with Sub-Section 15.2. 
15.3.2
Pipework connected to breathers running to a safe external location shall be suitable sized and designed as not to impair the performance of the regulator. 
Note:
Breathers for pressure control and safety devices need not normally be piped to an outside atmosphere.

15.3.3
Where it is necessary to pipe away a breather to a point outside the installation, the pipe shall be independent of all other breather/vent pipework. 

15.3.4
Vents and pressure relief valve vents should not be connected to breather lines as vent or pressure relief vented gas could pressure load and alter the effect of the diaphragm chamber function resulting in changes to the gas control equipment.

15.3.5
Where breathers are piped remote from the installation, care shall be taken in the design of breathers to prevent blockage, ingress of debris, insects or water at the breather termination points. 
15.3.6
Consideration shall be given to the hazardous area classification of the breather.

Note:
The zoning distances for breathers located in non-congested and well-ventilated locations will normally be classified as Zone 2NE, see IGEM/SR/25.

SECTION 16 : COMPRESSORS, BOOSTERS AND PRE-MIX MACHINES 

16.1
GENERAL 
This section provides requirements on the installation of pressure raising machines delivering an outlet pressure not exceeding 500 mbar. Where a machine contributes greater than 25% of the maximum gas flow rate through a primary meter, additional measures may have to be taken to minimise connected effects of pressure transients on meters and main gas supply.

Note:
Further advice on this and the use of high-pressure machines, particularly those for use with gas turbines or gas engines forming part of a combined heat and power system, is available in IGE/UP/9 or IGEM/UP/6, as appropriate.

16.1.1
Machines shall be suitable for their purpose and comply with appropriate Standards, such as BS 8487. Pre-mix machines should not be applied to systems containing more than 5% hydrogen by volume.

Note:
More detailed requirements for pre-mix machines can be found in IGEM/UP/12.

16.1.2
The gas installation must not affect the GT’s network where consumers use equipment which is liable to produce a pressure of less than one atmosphere, or might inject extraneous gases (including air) into the Network. The GT’s Safety Case sets out the arrangements to prevent this happening. Those arrangements provide that the owner of such equipment must install antifluctuators or non-return valves.
 
16.1.3
Information shown in Table 21 shall be provided to the GT in order to comply with the relevant requirements of the Gas Act, GS(M)R and GS(I&U)R.
16.1.4
The information shall be submitted via the GT’s form(s) at least 14 days prior to the proposed installation date.
Note:
The GT can be contacted through www.energynetworks.org to access the GTP documents and use the GT1 or GT2 forms.
16.1.5
The GT should specify the maximum allowable “ramp rate” for the installation based upon the information provided in Table 21.

	Peak instantaneous demand to be compressed and the pressure required:
	........kW or m3 hr-1
	..............mbar or bar

	Compressor types (reciprocating/fan/screw/booster/other):
	

	Number of compressor boosters and the Peak instantaneous demand to each excluding standby:
	No:
	
	Flow:
	Plant 1......kW or m3 hr-1
Plant 2......kW or m3 hr-1

Plant 3......kW or m3 hr-1

	Time taken to achieve full load from start up:
	Time taken  ........... seconds

	Profile provided for nonlinear start up profile:
	Y/N/NA

	Number of burners to be installed?
	

	Will burners be operated in parallel?
	Y/N/NA

	Typical burner stages
	Start up/ pre-purge
	Pilot fire
	Low fire
	High fire

	Flow as % of burner’s PID – burner 1
	
	
	
	

	Minimum time for each stage(s) – burner 1
	
	
	
	

	Flow as % of burner’s PID – burner 2
	
	
	
	

	Minimum time for each stage(s) – burner 1
	
	
	
	

	Flow as % of burner’s PID – burner 3
	
	
	
	

	Minimum time for each stage(s) – burner 1
	
	
	
	


Note 1:
PID is Peak instantaneous demand

Note 2:
“ramp rate” describes the rate of change of gas load that starts with the booster turning on to pressurise the downstream pipework from 0% to 100% of the load.
Note 3:
For conventional burner type appliances e.g. boilers, unless advised to the contrary, the GT will assume there are typically 4 stages as follows:
· booster on to pressurise pipework (<1% flow)
· burner start-up / pre-purge (<1% flow)
· burner pilot (<20% flow), burner low fire (<40% flow) and 
· burner high fire (100% flow).
TABLE 21 - INFORMATION REQUIRED BY A GT WHERE A COMPRESSOR OR BOOSTER IS TO BE INSTALLED
16.1.6
Any pressure transient generated during start-up, operation or shut down of a machine shall not produce a greater pressure than the design limits of the installation pipework.

16.1.7
The start-up and shut down characteristics of pressure raising machines may cause the flow rate or rate of change of gas pressure in an upstream meter and supply to exceed the limits specified by the GT and MEM. In order to prevent this, measures shall be considered including incorporating suitable sized inlet pipework or reservoir, soft start of the machine or variable speed drive.

16.2

INSTALLATION

16.2.1

Location

16.2.1.1
Any machine shall be installed only in a well-ventilated location and satisfy the requirements of DSEAR (see  IGEM/SR/25 and IGEM/UP/16).

16.2.1.2
The location should be clean, dry and accessible for maintenance.
16.2.1.3
Machines shall not be installed in a regulator or meter house.

Note 1:
Where an existing machine is located in a meter house, a DSEAR risk assessment is required. The meter house may already be declared as a hazardous area.
Note 2: 
It is recommended that the location of the booster/compressor is near to the equipment being served. However, due consideration has to be given to the transient pressure effects that can occur as a result of interactions between the meter installation, booster/compressor and downstream plant.
16.2.1.4
Due consideration shall be given to the likely ambient temperatures to ensure that any machine is not operating outside its temperature limits. If necessary, a supply of cooling air shall be provided, for example by means of additional natural ventilation. Ambient temperatures shall be limited to a maximum of 
45o C.

16.2.1.5
Machines shall not be located in a room specifically intended to house an air compressor, unless the air inlet of each compressor is ducted from outside the room to prevent, for example, gas which may leak being drawn into the inlet of the air compressor and being distributed around the compressed air system.

16.2.2

Ventilation
16.2.2.1
Where a machine is installed in a dedicated room or housing, ventilation openings shall be provided at high and low level to the atmosphere.

16.2.2.2 All high-level ventilation shall be located as near to roof level as practicable.

16.2.2.3 The design and location of the ventilation openings shall ensure good air movement within the space. They should be dispersed equally about the room or housing, with all openings at least 0.5 m from any external source of ignition hazard.
16.2.2.4 
Where electrical parts of a machine are in the same space as the machine, and that space is less than 10 m3 net volume, the space shall be hazardous area classified as Zone 2 under DSEAR unless the ventilation rate to satisfy the Risk Assessment required by DSEAR determines otherwise (see IGEM/SR/25 and IGEM/UP/16). 
16.2.2.5
Where no adverse conditions are present (such as usually the case with a well-balanced centrifugal machine), the ventilation of the space shall be at least as detailed IGEM/SR/25 and IGEM/UP/16 .
Note:
Also see IGEM/SR/25 and IGEM/UP/16 for details of adverse conditions.

16.2.2.6 Where a machine has significant vibration, such as may occur with some reciprocating machines, the location may need to be classed as ‘adverse conditions’. The ventilation of the space shall be sufficient to equal or exceed that detailed in IGEM/SR/25 and IGEM/UP/16 .
16.2.2.7 The design grille velocity of natural ventilation shall not exceed 2 m s-1.

16.2.2.8 Mechanical ventilation systems shall be fully interlocked with machine operation, for example by air flow and motor starter interlocks.
Note:
In smaller enclosures, gas detection may be required to be interlocked, to prevent machine start-up if flammable gas is present (see Appendix 12).

16.2.2.9
Where noise transfer levels necessitate attenuation of the ventilators, any application of attenuation shall not reduce the effectiveness of the ventilation.

16.2.3

Mounting

16.2.3.1
Machines shall be installed on a firm, flat horizontal bed or platform, unless specified otherwise by the manufacturer/supplier of the machine.

16.2.3.2
Where the machine or its platform is not fixed securely to a concrete or otherwise solid bed, the use of anti-vibration mountings shall be considered to reduce noise or vibration.

16.2.3.3
Pre-mix machines for lighter than air gas shall be sited lower than the outlet pipework and burner system, to guard against diffusion of the gas/air mixture back through the air inlet when the pre-mix machine is shut down. For heavier- than-air gases, the opposite principles shall be applied.

16.2.4 Pipe connections 

16.2.4.1
Flexible metal hoses (see Section 13) shall be fitted to the inlet and outlet connections of any machine, unless specifically not required by the manufacturer. The use of metal hoses or bellows is particularly relevant where;

· anti-vibration mountings are used
· the machine is made of cast aluminium, or 
· the gas temperature can cause pipework to expand and impose stresses on the casing of the machine.

16.2.4.2 Connecting pipework shall be supported adequately and aligned correctly and independently of the machine.

16.2.4.3 Where the pipework supply and/or discharge diameter differs from that of the connections to the machine, properly designed taper pieces or concentric reducers shall be inserted as close to the machine as is practical and as recommended by the manufacturer.
16.2.4.4 Where there is a risk of elevated gas temperatures in excess of 20 deg C at the outlet of the booster/compressor, and polyethylene pipework is utilised, consideration shall be given to installing a suitable length of metallic pipework immediately downstream of the booster/compressor in order to avoid exceeding the manufacturer’s maximum recommended temperature for the polyethylene.
16.2.4.5 For a mixing machine operating within, or close to, the limits of flammability at any time during normal operation, the length of the pipework to the furthest burner shall not exceed thirty times the diameter of the pipe on the machine outlet connection and the pipe volume should not exceed 0.06 m3.

16.2.4.6 In certain circumstances, a fan booster may show some degree of pressure instability or surging at low gas flows. In these instances, a small, controlled by-pass, for example one incorporating a 25 mm lock-shield valve, should be fitted around the booster and adjusted under no-flow conditions to eliminate the instability. In such cases, the booster manufacturer should be consulted.

16.2.4.7 Where a machine operates at low flows for long durations, it may be necessary to incorporate a cooling loop around the machine and/or a high temperature cut-off switch and/or the use of a variable speed drive. Advice shall be sought from the manufacturer.

16.2.4.8 Where the manufacturer specifies that the system is to be commissioned using air (see clause 16.7.1), the necessary connections for pipework to re-circulate, return or vent the air to atmosphere shall be provided.

16.2.4.9 Provision shall be made, in accordance with the manufacturer's instructions, in the pipework, for any oil carry-over that may occur.
16.2.4.10 Any vent from a relief valve shall be in accordance with Section 15.

16.2.5   
Electrical (also see Sub-Section 7.8)
16.2.5.1 Machines should be connected to run continuously as long as the equipment served is on demand. It should not start and stop in conjunction with thermostatic burner control, as this increases wear and tear on motors and drives and can cause frequent pressure fluctuations in the gas supply. Modulating burner or motor speed controls should be used where possible.

16.2.5.2 Where a machine produces a mixture within the limits of flammability, (which will be within 50% LFL – 200% UFL containing 2.5 to 30% NG or 1.1 to 20% Propane) all electrical equipment including that on the mixture supply to the burners, for example valves and pressure switches, shall be suitable for use in a Zone 1 area with group II A gases for example, Type EE x "d" or equivalent. (See BS EN 60079-1).
Note: 
Examples of equipment labels are shown in Appendix 16 and IGEM/GM/7A provides guidance on the certification of electrical equipment intended to be used in hazardous areas.

16.2.5.3 Generally, electrical connections and equipment associated with gas boosters and compressors on appliances at OP not exceeding 500 mbar do not need to be certified for use in hazardous areas. However, where a machine is already located in a meter/regulator house or room, the associated electrical equipment should at least be suitable for use in a Zone 2 area with group II A gases, for example type EE x "n" or equivalent (see BS EN 60079-15). A risk assessment must be performed to ensure compliance with DSEAR.
16.2.5.4 Where a machine located in a purpose-designed compartment requires the use of electrical components, these shall be of a similar standard to that described in clause 16.2.5.2. The use of such equipment and the extent of any zoned area will depend upon its location and the ventilation of the compartment. Advice on the classification of hazardous areas is given in relevant parts of IGEM/SR/25.
16.2.5.5 Consideration shall be given to the use of soft start, variable speed drives or "star-delta" starters, which give a slower rate of start. This will assist in preventing a negative pressure surge which may occur on start up.
16.3  
PROTECTION EQUIPMENT 

16.3.1

Low gas pressure cut-off
Machines shall have a low-pressure cut-off switch fitted between the inlet gas isolation valve and the machine which should then have an impulse which is fed from the machine gas supply inlet and suitably wired to prevent the machine causing a reduced or negative pressure at the meter and in the gas supply system. On loss of gas pressure, the switch shall cause the unit to shut down (see Figures 25, 26 and 27). Automatic restart on restoration of gas pressure shall be prevented (see Appendix 14).

The maximum operating and fault pressures that may occur shall be considered, and consideration given to a switch having a suitable range, or to provide some other means of protection against high reverse pressures, shall be selected. To prevent the gas pressure falling below the settings of the pressure switch (PS) on start up, it may be necessary to incorporate a suitably sized reservoir or to damp the action of the pressure switch, ensuring that the response time does not exceed 3 seconds (see also Appendix 14).

Other than for fan-type mixes, no other shut-off valve shall be fitted in the pipework between the unit and its isolation valve.

16.3.2

Non return valve (NRV)
A check valve or NRV shall be fitted to a machine outlet when:

· the outlet pipework volume is large and it is considered necessary to minimise reverse pressure surges when it is turned off 

· machines are connected in parallel and it is necessary to minimise gas re-circulation 

· machine reverse rotation needs to be prevented.

Selection of a protection device shall take account of the gas temperature and of pressure and gas velocity pulsations produced by the machine.

Note 1:
Some types of NRV may fail rapidly when used in conjunction with a reciprocating compressor.

Note 2: 
An overpressure shut-off valve may be installed as an option to an NRV, in which case it may need to be installed in the reverse direction to normal flow.

16.3.3

Further protection (pre-mix machines)
Further guidance on low gas pressure protection, flashback safeguards, air failure, mixing pressure control, flammable gas range and automatic isolation is provided in IGEM/UP/12.

16.4

SCHEMATIC INSTALLATION DIAGRAMS 

16.4.1

Boosters
Typical installation layouts showing the location of components relative to the booster and one another are depicted in Figures 25 and 26.
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FIGURE 26 - SINGLE BOOSTER INSTALLATION
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FIGURE 27 - PARALLEL BOOSTER INSTALLATION
16.4.2

Pre-mix machine
16.4.2.1
Typical installation showing the location of components relative to a fan-type machine, is depicted in Figure 27.
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FIGURE 28 - FAN-TYPE MIXER

16.5
NOTICES
16.5.1
The following notices shall be displayed permanently adjacent to the machine:

· operating instructions

Note:
In some cases, it may not be feasible or practical to display comprehensive instructions. In such instances, full operating instructions shall be readily available to the operators at all times.

· emergency procedures

· a diagram indicating position of main isolation valve(s).

16.5.2
Where gas is supplied to a pressure raising machine or gas engine, notices similar to those depicted in Figure 28 should be affixed at the meter installation and booster installation.

[image: image38.emf]WARNING NOTICE

PRESSURE RAISING MACHINE

The valve(s) on the inlet to this meter

installation must be fully open before

starting any gas booster or compressor

and must NOT be closed or

partly closed while any such plant is in

operation otherwise the meter and/or

plant may be damaged.


FIGURE 29 - WARNING NOTICE NEAR TO THE METER INLET VALVE AND ANY PRESSURE RAISING MACHINE
16.5.3
The installation pipework immediately downstream of a booster installation shall be fitted with a suitable label indicating the elevated pressure from the booster (see Figure 30). 
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FIGURE 30 - WARNING NOTICE ON INSTALLATION PIPEWORK

16.6

OPERATING DATA

16.6.1
Operating instructions shall be provided for any machine. These instructions shall include:

· complete description of the machine

· installation requirements

· appropriate wiring diagrams including sequence logic

· simple and clear instructions on stopping and starting the machine (including emergency shut-down), checking and operation of the safety controls, routine fault finding and maintenance.

16.6.2
The installer shall ensure that plant operators are familiar with operating instructions and procedures.
16.6.3
Each machine shall be marked in an easily visible manner, for example, on a plate fixed securely to one of the surfaces, with the following information:
· the name of the manufacturer

· the serial number, model number or other distinct means of identification

· supply voltage, phase and frequency of electrical equipment integral with the machine
· the machine outlet pressure and volume flow rate, power, speed etc.

Note: 
For boosters also see BS 8487.
16.6.4
The manufacturer shall state the size and type of gas inlet and outlet connections of the machine.

16.6.5
The manufacturer shall supply an operating datasheet to be completed by the commissioning engineer. It should include the following items as a minimum:

· regulator pressure settings

· interlock settings (for example, high- and low-pressure)

· setting of ratio controller (for pre-mix machines)

· machine operating data (for example, running speed, coolant temperatures).

16.7 COMMISSIONING, OPERATION, MAINTENANCE AND SERVICING 

16.7.1

Commissioning

16.7.1.1 Machines shall be commissioned in accordance with the manufacturers’ instructions by a competent person. Written commissioning and de-commissioning instructions shall be available for use by commissioning engineers.
16.7.2 
Operation, maintenance and servicing

16.7.2.1
Procedures for safe maintenance and servicing shall be obtained from the manufacturer.
16.7.2.2
Manufacturer's maintenance instructions and system designer's instructions shall be followed at all times. The removal or by-passing of any safety component shall not be permitted.

SECTION 17 : PROCEDURES ON COMPLETION OF INSTALLATION AND ON DECOMMISSIONING
Appendix 15 shows a typical commissioning record of a new installation.

IGE/UP/1 and IGE/UP/1A provide requirements for strength testing, tightness testing and purging of industrial and commercial gas installations. IGEM/UP/1B may be applicable for smaller installations and IGEM/UP/1C for meter installations.

IGEM/UP/4 provides requirements for the commissioning of gas-fired plant.

Normally, the installation of gas supply pipework involves the installer making a connection to upstream equipment. This would take the form of a meter outlet connection (NG) or ECV (LPG).

17.1
GENERAL

Before the installation can be commissioned the following checks shall be performed:
· the meter installation/LPG storage vessel and service pipe installation is complete, tested, purged and operational and of adequate size/pressure for the application; that it is suitably labelled and includes the relevant information required to facilitate commissioning of the installation pipework
Note:
On larger installations, it may be necessary to liaise with the gas supplier and/or MEM, as they may require a presence on site, with the installer, so they can commission the gas supply pressure regulating and metering equipment.

· there is a gas supply contract in place and the customer/end user is authorised to draw gas 
· the DSEAR risk assessments and other DSEAR requirements have been completed
Note 1:
Further information is provided in L138, IGEM/SR/25 and IGEM/UP/16.

Note 2:
It is not a requirement of IGEM/UP/16 to produce drawings of installations showing hazardous area Zone 2NE classification. However, site technical files will include both the risk assessments and information on those sections of pipework etc. that are declared Zone 2NE. This may be identified on the site line diagram. It is not necessary to display the triangular ATEX sign for Zone 2NE installations.
· where applicable, a written scheme of examination has been drawn up in accordance with PSSR and the SOL specified where MOP is greater than 500 mbar
· a gas supply line diagram has been displayed. If the work is in addition to an existing installation, the existing drawings shall be amended accordingly

·  Adequate and suitably sized test and purge points have been provided at the appropriate locations, especially at the ends of pipework sections and pipework branches. These shall also take into account the need for replacement, repair or maintenance of in-line components 
· CP system, if installed, has been commissioned
· all pipe ends have been blanked/spaded, plugged or capped with an appropriate fitting and the meter and other sensitive equipment protected similarly, prior to commencement of a strength test

· a satisfactory strength and tightness test can be carried out and subsequent connections between new and existing pipework tested, for example with an approved leak detection fluid (see IGE/UP/1)
                 •   If the installation pipework has been subjected to a hydrostatic strength test               following successful testing, it shall be completely drained and dried thoroughly in accordance with IGE/UP/1. 
· following a successful strength and tightness test, pipework is suitably protected against corrosion including all flanges, fittings and joints. (See Section 7.6). 
· that the pipework has been identified and labelled as appropriate (see Sub-Section 7.10)

· protective equipotential bonding has been carried out by a competent person, where applicable. 
· the installation can be safely purged to gas

· ancillary equipment such as valves, gas detectors, boosters, check meters etc. have been installed, and can be commissioned, according to the manufacturer’s instructions

· all installed appliances can be commissioned with due regard to the manufacturer’s instructions provided with the appliance

Note:
See Regulation 33 of GS(I&U)R.

· all outlets which are not to be put to use are suitably sealed with an appropriate fitting, for example with plugs or blank flanges

· any remaining excavations can be backfilled and reinstated after wrapping or painting any test connections

· the commissioning procedure is such that records are kept in the technical file confirming that the completed installation has been checked and that all necessary steps have been taken to ensure that the installation is installed correctly. 
Note:  Larger commercial and industrial installations, and those that fall under PSSR, may require a formal inspection and test plan (ITP) to be completed and signed off by a competent person prior to final commissioning.
· commissioning documentation has been issued covering, as a minimum,  testing and purging results (for a suggested pipework commissioning check list, see Appendix 15). Appliance commissioning reports shall be similarly kept on site in the technical file, (see Section 18).
17.2 INSPECTION AND MAINTENANCE PLANNING

17.2.1
Upon completion of any gas pipework installation project, a scheme shall be drawn up for the inspection, maintenance and testing of all pipework to ensure continued integrity. A risk assessment of each new gas pipework system should be carried out to ascertain a periodic inspection and testing plan.

Note 1: 
GS(I&U)R Reg.35, states that "it shall be the duty of every employer or self-employed person to ensure that any gas appliance, installation pipework or flue installed at any place of work under his control is maintained in a safe condition so as to prevent injury to any person".

Note 2:
See PSSR Regulation 8 for details of written schemes of examination for systems with MOP greater than 500 mbar and pressure volume product greater than 250 bar litres.

Note 3: PUWER requires inspection of equipment under Regulation 6.
17.2.2
A risk assessment for the gas pipework system must be undertaken for compliance with DSEAR. Maintenance and leak testing that is required by this risk assessment must be performed.
17.2.3
A maintenance plan shall be drawn up for the pipework and all ancillary equipment which would include valves, regulators, boosters and compressors. Reference should be made to the manufacturer’s literature for the specific requirements and periods between maintenance.
17.2.4
An inspection plan shall be drawn up for all the pipework and ancillary equipment as part of the maintenance plan. The plan should include the access arrangements for inspection, for example, the location of duct inspection hatches.
17.2.5
AECVs and other valves, as appropriate, should be checked periodically for effective operation (see clause 14.4).
17.2.6
AIVs and SSOVs (including any associated ancillary system) should be checked periodically for effective operation and satisfactory isolation of the gas supply.
17.2.7
Test instrumentation shall be selected for use with the appropriate type of gas. This is especially important for combustible gas analysers and hydrogen-rich gases.
17.2.8
The maintenance of gas pipework may be carried out in varying degrees, the following being the industry accepted methods. Consideration shall be given to implementing some of the following procedures:

●
visual inspection (typically annually) - a checklist is used to visually ascertain if the gas pipework is being maintained to an acceptable level. A competent person would report on particular parts and constituents of the gas pipework installation, making recommendations as required

●
manual valves used during maintenance operations to be accessible for operation and verification of gas tightness before work continues, e.g. by the use of let-by test. Where a risk assessment requires the use of double block and vent valving this will require a check for valve seat tightness to be performed prior to commencement of work  
· checking any CP for correct function

●
gas detector test in hazardous areas – using a gas detection instrument that can detect to less than 10% of the lower flammability limit (LFL) of the gas in the pipework. Such areas are where small amounts of gas can accumulate and linger

●
gas detector tests at building entries - using a gas detection instrument, as above, to detect gas tracking in from outside by taking readings at and around the pipework entry

●
leak detection fluid or gas detector checks - these may be used at each joint to check for leakage

●
tightness test of pipework - a tightness test may be carried out as specified in IGE/UP/1 or IGE/UP/1A.

In cases of high corrosion, it may be necessary to carry out tests to ascertain the wall thickness of the pipe. Reference to Appendix 5 should be made when determining minimum acceptable wall thickness for steel pipes.

17.3
Procedure for taking pipework out of service (for decommissioning or alteration)

17.3.1  
The route and sizes of the pipework, isolation valving and purge point location and sizing shall be determined. 

17.3.2  
The condition and location of metering equipment shall be determined if the metering system is also affected by the proposed work. 

17.3.3  
Where the work is associated with demolition, liaison shall take place with the MEM and/or gas supplier. Where possible the MEM should isolate and decommission the metering system and, if necessary, isolate the site from the service or gas main before the pipework is decommissioned. At this point the pipework between the meter and the pipework may be sealed or spaded off upstream of the meter outlet isolation valve.

17.3.4
A work procedure shall be developed for all the purging work to be performed together with a risk assessment for all but the simplest of projects, (see IGE/UP/1).

17.3.5
The pipework shall be purged of gas to below 5% LFL using either air or nitrogen or both. Where sections of pipework remain in below-ground locations such as cellars or basements, it is recommended the purge should finally be with air.
Note:
Further information on purging for decommissioning is given in IGE/UP/1.

SECTION 18 : TECHNICAL FILE
The following information shall be included in the installation technical file, as appropriate:
· authorised design, including supporting calculations
· pressure drop calculations
· MIP, MOP and SOL (if the installation is subject to PSSR)
· design risk assessment

· approved design variations

· as installed installation plan

· valve details and location
· pipework line diagram

· manufacturers’ test certificates and certificates of conformity

· materials traceability

· written scheme of examination

· welding procedures

· competency of installers and welders

· pipework joint inspection records

· site visit and inspection records including physical evidence of quality control and photographs

· pressure test certificates

· copy of written commissioning procedure

· commissioning and purging certificates
· inspection and maintenance plan including access details

· confirmation of ventilation details of ducts etc.
· hazardous area assessment 

· hazardous area drawings
· DSEAR assessment as required
· meter point reference number.
APPENDIX 1 : GLOSSARY, ACRONYMS, ABBREVIATIONS, SYMBOLS AND UNITS

GLOSSARY
All definitions except those detailed below 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. 

Definitions of terms relevant to this Standard and not to be found in IGEM/G/4 are:
safe operating limit (SOL)
the operating limits (incorporating a suitable margin of safety) beyond which system failure is liable to occur.

	Diameter,
nominal bore (nominal bore (NB),
nominal diameter ((),
inside (internal) diameter


	Pipes and fittings are specified differently dependent upon material, legislation, Standards and specifications, with respect to diameter. The terms used in this Standard equally vary and, for the purposes of this Standard, the following apply:

· “nominal bore (NB)” is the specified inside diameter and may apply to any material

· “inside (internal) diameter” is the actual inside diameter and may apply to any material

· “nominal diameter (()” is the specified inside or outside diameter dependent upon the material type. For example, for carbon steel and pliable corrugated (stainless-steel) tube, nominal diameter is the specified inside diameter whereas, for PE and copper, nominal diameter is the specified outside diameter

· “diameter” is the actual inside or outside diameter dependent upon the material type, as for nominal diameter.


ACRONYMS AND ABBREVIATIONS

	ACoP
	Approved Code of Practice

	ACS
	accredited certified scheme

	AD
	approved document

	AECV
	additional emergency control valve

	AIV
	automatic isolation valve

	CDM
	Construction (Design and Management) Regulations

	CHP
	combined heat and power

	CNE
	combined neutral earth

	CO
	carbon monoxide

	CoP
	Code of Practice

	COSHH
	Control of Substances Hazardous to Health Regulations

	CP
	cathodic protection

	DmP
	design minimum pressure

	DP
	design pressure

	DSEAR
	Dangerous Substances and Explosive Atmospheres Regulations

	DT
	destructive testing

	ECV
	emergency control valve

	ESP
	emergency service provider

	FIV
	filter inlet valve

	FOV
	filter outlet valve

	GB
	Great Britain

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

	GS(M)R
	Gas Safety (Management) Regulations

	GT
	gas transporter

	HAUC
	Highways Authority and Utility Council

	HSE
	Health and Safety Executive

	HSWA
	Health and Safety at Work etc. Act

	IGEM

LFL
	Institution of Gas Engineers and Managers

leak detection fluid

	LFL
	lower flammable limit

	LPCO
	low pressure cut off

	LPG
	Liquefied Petroleum Gas

	LOP
	lowest operating pressure

	MEM
	meter equipment manager

	MHSWR
	Management of Health and Safety at Work Regulations

	MIV
	meter inlet valve

	MIP
	maximum incidental pressure

	MOV
	meter outlet valve

	MOP
	maximum operating pressure

	MPI
	magnetic particle inspection

	MRS
	minimum required strength

	NB
	nominal bore

	NDE
	non-destructive examination

	NDT
	non-destructive testing

	NG
	Natural Gas

	NRV
	non-return valve

	OD
	outside diameter

	OP
	operating pressure

	OPCO
	over pressure cut off

	PC
	personal computer

	PCT
	pliable corrugated tubing

	PE
	polyethylene

	PED
	Pressure Equipment Directive

	PER
	Pressure Equipment Regulations

	PID
	peak instantaneous demand

	PIV
	pipeline isolation valve

	PLOP
	peak level operating pressure

	PME
	protective multiple earth

	PPE
	personal protective equipment

	PRIIV
	pressure regulating installation inlet valve

	PRIOV
	pressure regulating installation outlet valve

	PS
	pressure switch

	PSR
	Pipelines Safety Regulations

	PSSR
	Pressure Systems Safety Regulations

	PUWER
	Provision and Use of Work Equipment Regulations

	PTFE
	polytetrafluoroethylene

	PVC
	polyvinylchloride

	RD
	rotary displacement

	RF
	raised face

	RTJ
	ring type joint

	RIDDOR
	Reporting of Injuries, Diseases and Dangerous Occurrences Regulations

	SDR
	standard dimension ratio

	SMS
	short message service

	SMYS
	specified minimum yield stress

	SOL
	safe operating limit

	SP
	set point

	SSOV
	safety shut-off valve

	STP
	strength test pressure

	TOP
	temporary operating pressure

	TWI
	The Welding Institute

	UKAS
	United Kingdom Accreditation Service

	UK
	United Kingdom

	USB
	universal series bus

	UV
	ultra-violet

	WPAR
	welding procedure approval record

	WPS
	weld procedure specification.

	
	


UNITS

	barg
	bar gauge

	kW
	kilowatt

	m
	metre

	mbar
	millibar

	mm
	millimetre

	m2
	square metre

	m3
	cubic metre

	mm2
	square millimetre

	m3 h-1
	cubic metre per hour

	m s-1
	metre per second

	MW
	megawatt

	(m
	micrometre

	( m
	ohm metre

	N mm-2
	Newton per square millimetre

	secs
	second

	º
	angular degree

	oC
	degree Celsius

	K
	Kelvin.


SYMBOLS

	<
	less than

	(
	less than or equal to

	>
	greater than

	(
	nominal diameter dependent upon pipework material

	A
	area

	Cd
Cd
Cu
	coefficient of discharge
consumers downstream pipework
consumers upstream pipework

	d
	internal pipe diameter

	e
	efficiency factor

	f
	friction factor

	G
	gauge

	h
	pressure change due to altitude

	H
	altitude change

	L
NE
	Length
negligible extent

	P
	pressure

	p
	pressure loss

	P1, P2
	pressure regimes

	Q
	gas flow rate

	R

Rc
	resistor

internal taper thread

	Re
	Reynolds number

	s
	density of gas relative to air (also represented by ()

	T
	time

	V
	volume

	X
	log10 Re –5.


SUBSCRIPTS

	Air
c
	Air
refers to the consumer’s system (installation pipework and appliances) downstream of the meter installation

	gas
	gas

	ign
	minimum allowable

	max
	maximum

	mi
	meter installation

	min
	minimum

	sp
	smooth pipe

	u
	upstream.


APPENDIX 2 : REFERENCES

This Standard is set out against a background of legislation in force in GB at the time of publication.  Similar considerations are likely to apply in other countries and reference to the appropriate national legislation will be necessary. The following list is not exhaustive.

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

Care is to be taken to ensure that the latest editions of the relevant documents are used.

A2.1
PRIMARY LEGISLATION

· Consumer Protection Act 1987

· Gas Act 1986 (as amended by the Gas Act 1995)

· Health and Safety at Work etc. Act 1974.
A2.2

SECONDARY LEGISLATION

· Building Regulations (England and Wales) 2010

· Building Standards (Scotland) Regulations 2004 and Amendments

· Building Regulations (Northern Ireland) 2012
· Confined Spaces Regulations 1997 

· Construction (Design and Management) Regulations 2015
· Control of Asbestos at Work Regulations 2002

· Control of Asbestos Regulations 2012

· Control of Substances Hazardous to Health Regulations 2002 

· Dangerous Substances and Explosive Atmospheres Regulations 2015
· Electricity at Work Regulations 1989

· Electricity Supply Regulations, 1998, as amended 

· Gas Appliances (Safety) Regulations 1992

· Gas Cooking Appliances (Safety) Regulations 1989

· Gas Safety (Installation and Use) Regulations 1998

· Gas Safety (Management) Regulations 1996 

· Management of Health and Safety at Work Regulations 2006
· Noise at Work Regulations 2005
· Pipelines Safety (Amendment) Regulations 2003
· Pressure Equipment Directive 2014/68/EU
· Pressure Equipment Safety Regulations 2016
· Pressure Systems Safety Regulations 2000 

· Provision and Use of Work Equipment Regulations 1998 

· Reporting of Injuries, Diseases and Dangerous Occurrences Regulations 2013. 

A2.3

HSE ACOPS AND GUIDANCE

· HSG253
The safe isolation of plant and equipment

· HSG33


Health and safety in roof work
· HSG48


Human factors in industrial safety. Guidance

· HSG65
Successful health and safety management. Guidance

· HSG85
Electricity at work
· HSG168
Fire safety in Construction
· HSG227
A comprehensive guide to managing asbestos in premises. Guidance

· L21
Management of health and safety at Work. ACoP and Guidance

· L22


Safe use of work equipment. ACoP and Guidance

· L56
Safety in the installation and use of gas systems and appliances. ACoP and Guidance

· L122


Pressure Systems Safety Regulations. Guidance

· L138
Dangerous Substances and Explosive Atmospheres Regulations 2002. ACoP and Guidance

· L143
Work with materials containing asbestos

· L153
Construction (Design and Management) Regulations 2015. ACoP

· LR25
Electricity at Work Regulations. Guidance

· INDG178 (rev 2)

Written schemes of examination

· INDG229 (rev 2)

Using work equipment safely

· INDG258


Safe work in confined spaces
· INDG261 (rev 2)

Pressure systems – safety and you

· INDG291
Simple guide to the Provision and Use of Work Equipment Regulations

· INDG297
Safety in gas welding, cutting and similar processes
· INDG370 (rev 1)
Fire and explosion; How safe is your workplace? A short guide to the Dangerous Substances and Explosive Atmospheres Regulations 2002
· INDG402


Safe use of ladders and step ladders
· INDG453
Reporting accidents and incidents at work.
A2.4
IGEM
	· IGE/UP/1 

Edition 2
	Strength and tightness testing and direct purging of industrial and commercial gas installations

	· IGE/UP/1A 

Edition 2
	Strength and tightness testing and direct purging of small low pressure industrial and commercial Natural Gas installations

	· IGEM/UP/1B 

     Edition 3
	Tightness testing and direct purging of small Liquefied Petroleum Gas/Air, Natural Gas and Liquefied Petroleum Gas installations.

	· IGEM/UP/1C

· IGEM/UP/3

Edition 3
	Strength testing, tightness testing and direct purging of NG and LPG meter installations

Gas fuelled spark ignition and dual fuel engines

	· IGEM/UP/4 

Edition 4
	Commissioning of gas fired plant on industrial and commercial premises

	· IGEM/UP/6

Edition 3
	Application of compressors to Natural Gas fuel systems


	· IGE/UP/7

Edition 2
	Gas installations in timber framed and light steel framed buildings

	· IGE/UP/9

Edition 3
	Application of Natural Gas and fuel oil systems to gas turbines and supplementary and auxiliary fired burners


	· IGEM/UP/10

Edition 4
	Installation of flued gas appliances in industrial and commercial premises

	· IGEM/UP/11

Edition 3
	Gas installations in educational establishments



	· IGEM/UP/12
Edition 3
	Application of burners and controls to gas fired process plant

	· IGEM/UP/16
Edition 2
	Design for Natural Gas installations on industrial and commercial premises

	· IGEM/UP/17
Edition 2
	Shared chimney and flue systems for domestic gas appliances

	· IGEM/UP/18
	Gas installations for vehicle repair and body shops

	· IGEM/GM/4

Edition 3
	Flowmetering practices. Inlet pressure exceeding 38 bar and not exceeding 100 bar

	· IGEM/GM/6

Edition 3
	Non-domestic meter installations. Standard designs 

	· IGEM/GM/7B
Edition 2
	Hazardous area classification for gas metering equipment

	(    IGEM/GM/8
      Edition 2
	Non-domestic meter installations. Flow rate exceeding 6 m3 h-1 and inlet pressure not exceeding 38 bar. Parts 1 to 5

	(    IGEM/TD/1

      Edition 6
	Steel pipelines for high pressure gas transmission

	(    IGEM/TD/1

       Edition 5

      Supplement 1
	Handling, transport and storage of steel pipe, bends and fittings

	(    IGEM/TD/3 

      Edition 5
	Steel and PE pipelines for gas distribution

	(    IGE/TD/4 

      Edition 5
(    IGEM/TD/13

      Edition 3
	PE and steel gas services and service pipework

Pressure regulating and exceeding 7 bar pipeline installations

	(    IGEM/G/7 
	Risk assessment techniques

	(    IGEM/SR/25

      Edition 2
	Hazardous area classification of Natural Gas installations

	·   IGEM/SR/29
  Edition 2
	Dealing with gas escapes


	·  IGEM/GL/5

      Edition 3
	Procedures for managing new works, modifications and repairs

	·   IGEM/GL/6

      Edition 3

	Safe control of operations for gas networks

	(    IGEM/GL/8

      Edition 4
	Reporting and investigation of gas-related incidents

	·  IGEM/GL/9
 Edition 2
	Guidance for large consumers in dealing with Natural Gas supply emergencies


	(    IGEM/G/1
Edition 2
	Defining the end of the Network, a meter installation and installation pipework

	·  IGEM/G/4
 Edition 2
	Definitions for the gas industry

	(    IGEM/G/5

      Edition 3
	Gas installations in multi-occupancy buildings

	·  IGEM/G/6
	Gas supplies to mobile dwellings

	·  IGEM/G/8
	Handling, transport and storage of PE pipe and fittings

	·  IGEM/IG/1
 Edition 2
	Standards of training in gas work


A2.5

BRITISH STANDARDS INSTITUTION (abbreviated titles)
· BS 10
Flanges and bolting


· BS 143 & 1256
Threaded pipe fittings

· BS 669
Flexible hoses


· BS 1552
Taper plug valves


· BS 1560-1
Circular (Class designated) steel, cast iron and copper alloy flanges (withdrawn)
· BS 1560-3
Circular flanges

· BS 1640
Wrought carbon and ferritic alloy steel fittings

· BS 1710
Identification of pipelines and services


· BS 1965-1
Butt welding pipe fittings


· BS 2051-1
Tube and pipe fittings.  Copper


· BS 2633
Class I arc welding of ferritic steel pipework for carrying fluids


· BS 2971
Class II arc welding of carbon steel pipework


· BS 3505
Unplasticized PVC pipe for cold water services


· BS 3212
Flexible rubber hosing for LPG

· BS 3381
Spiral wound gaskets


· BS 3799
Steel pipe fittings, screwed and socket welding

· BS 4089
Metallic hose assembles.  LPG


· BS 4368
Compression couplings

· BS 4504
Circular (PN designated) steel, cast iron and copper alloy flanges (withdrawn)


· BS 4515
Welding of steel pipelines


· BS 4677
Arc welding of austenitic stainless-steel pipework


· BS 4800
Paint colours for building purposes

· BS 4882
Bolting for flanges and pressure containing purposes


· BS 5482
Domestic butane and propane gas burning
 

installations


· BS 5885
Automatic gas burners


· BS 6129
Bellows expansion joints

· BS 6400
Domestic-sized meter installations


· BS 6501
Metallic hose assemblies


· BS 6891
Low pressure gas pipework (domestic premises)


· BS 6956
Jointing materials and compounds for use with water, low pressure saturated steam, 1st family gases (excluding coal gas) and 2nd family gases


· BS 6990
Code of practice for welding on steel pipes containing process fluids or their residuals

· BS 7000-4
Design management systems – guide to manage design in construction
· BS 7361
Cathodic protection

· BS 7461
Automatic gas shut-off valves


· BS 7531
Compressed non-asbestos fibre jointing

· BS 7671
IET wiring regulations

· BS 7838
CSST pipe and fittings


· BS 8103
Structural design of low-rise buildings


· BS 8313
Accommodation of building services in ducts

· BS 8487
Gas boosters

· BS 8537
Copper and copper alloys. Specification for press ends of plumbing fittings for use with metallic tubes


· BS 9999
Code of practice for fire safety in the design, 


management and use of buildings

· BS EN 161
Automatic shut-off valves

· BS EN 287
Qualification test of welders.  Fusion welding

· BS EN 331
Manually operated ball valves and closed bottom taper plug valves for gas installations for buildings
· BS EN 334
Gas pressure regulators for inlet pressures up to 100 bar
· BS EN 437
Test gases, Test pressures, Appliance categories
· BS EN 549
Specification for rubber materials for seals and diaphragms for gas appliances and gas equipment
· BS EN 593
Butterfly valves

· BS EN 676
Automatic forced draught burners

· BS EN 751
Sealing materials

· BS EN 1011
Welding of metallic materials

· BS EN 1045
Brazing.  Fluxes

· BS EN 1057
Copper and copper alloys. Tube

· BS EN 1092-1
Circular flanges
(replaced BS 4504)
· BS EN 1254
Copper and copper alloys.  Fittings

· BS EN 1514
Flanges and their joints

· BS EN 1515
Flanges and their joints. Bolting. Selection of bolting
· BS EN 1555
Plastic piping systems

· BS EN 1594
Gas supply systems. Pipelines for maximum operating pressure over 16 bar. Functional requirements

· BS EN 1759-1
Flanges and their joints. Steel flanges (replaced BS 1560)
· BS EN 1775
Gas pipework in buildings

· BS EN 1984
Steel gate valves

· BS EN 10204
Metallic materials. Types of inspection documents
· BS EN 10208
Steel pipes for pipelines (withdrawn)
· BS EN 10216
Seamless steel pipes
· BS EN 10217
Welded steel pipes
· BS EN 10220
Seamless and welded steel pipes

· BS EN 10222
Steel forgings

· BS EN 10226
Pipe threads

· BS EN 10241
Steel threaded pipe fittings

· BS EN 10242
Malleable cast iron pipe fittings

· BS EN 10253
Butt welding pipe fittings

· BS EN 10255
Non alloy steel pipes
· BS EN 10289
External liquid applied epoxy and epoxy-modified coatings
· BS EN 10290
External liquid applied polyurethane and polyurethane-modified coatings
· BS EN 10352
Stainless-steel plumbing fittings. Fittings with press ends for metallic tubes
· BS EN 10497
Testing of valves. Fire type-testing requirements
· BS EN 12068
Cathodic protection – tapes and shrinkage materials
· BS EN 12266-1
Testing of metallic valves. Pressure tests, test procedures and acceptance criteria

· BS EN 12506
Characterization of waste

· BS EN 12560
Gaskets for class-designated flanges

· BS EN 12732
Welding steel pipework

· BS EN 12954
Cathodic protection

· BS EN 13134
Brazing procedure approval

· BS EN 13774
Valves for gas distribution systems with maximum operating pressure less than or equal to 16 bar
· BS EN 13480
Metallic industrial piping. Materials
· BS EN 14141
Valves for natural gas transportation in pipelines
· BS EN 14800
Corrugated safety metal hose assemblies

· BS EN 15001
Gas installation pipework greater than 0.5 bar for industrial and greater than 5 bar for industrial and non-industrial installations

· BS EN 15266
Pliable corrugated tubing systems

· BS EN 50073
Apparatus for the detection and measurement of
 

combustible gases

· BS EN 60079-15
Electrical apparatus for explosive gas atmospheres

· BS EN 60079-17
Electrical installations inspection and maintenance 

· BS EN 60529
Specification for degrees of protection provided by enclosures (IP code)
· BS EN 61779
Electrical apparatus for the detection and
 

measurement of combustible gases

· BS EN 62305
Protection against lightning

· BS EN ISO 898-1
Carbon steel bolts, studs and screws

· BS EN ISO 898-2
Carbon steel nuts

· BS EN ISO 3452
Penetrant testing of welds

· BS EN ISO 5817
Quality levels for imperfections in arc welded joints

· BS EN ISO 9000
Quality management systems

· BS EN ISO 9080
Determination of the long-term hydrostatic strength of thermoplastics materials in pipe form by extrapolation
· BS EN ISO 9606
Qualification testing of welders
· BS EN ISO 9712
Non-destructive testing qualification and certification of NDT personnel

· BS EN ISO 10380
Corrugated metal hoses

· BS EN ISO 13585
Brazing qualification

· BS EN ISO 15614-1
Special qualification for welding procedures. Arc and   
gas welding

· BS EN ISO 15761
Steel gate, globe and check valves not exceeding 
100 mm NB

· BS EN ISO 16810
Ultrasonic examination of welds

· BS EN ISO 17636
Non-destructive weld testing by X-ray
· BS EN ISO 17637
Non-destructive examination of fusion welds. Visual examination
· BS EN ISO 17638
Non-destructive magnetic particle testing of welds
· BS EN ISO 17640
Non-destructive testing of welded joints. Ultrasonic testing of welded joints
· BS EN ISO 17672
Brazing filler materials

· BS ISO 12176
Plastic pipes and fittings, equipment for jointing

· BS ISO 15348
Metal bellows expansion joints

·   BS EN 12007-2
Pipelines for maximum operating pressure up to and    including 16 bar
· BS EN 60079-10-1
Classification of areas - explosive gas atmospheres
·  PD CLC/TR 50404       Control of static electricity.

A2.6

MISCELLANEOUS (abbreviated titles)
· GIS/PL2-1
General & PE compounds for use in PE pipes and fittings

· GIS/PL2-2
PE pipes for use at pressures up to 5.5 bar

· GIS/PL2-3
PE butt fusion tooling and ancillary equipment

· GIS/PL2-4
PE fusion fittings with integral heating element(s)

· GIS/PL2-5
PE electrofusion ancillary tooling

· GIS/PL2-6
PE spigot end fittings for electrofusion and/or butt fusion purposes

· GIS/PL2-7
PE squeeze-off equipment

· GIS/PL2-8
PE pipes for use at pressures up to 7 bar

· GIS/PL3
Self anchoring mechanical fittings for polyethylene pipe for Natural Gas and suitable manufactured gas

· GIS/ECE/1
Electrofusion control boxes
· GIS/E17-2
Specification for insulating joints operating at not greater than 7 bar

· GIS/V7-2
Plastic bodied valves of sizes up to 180 mm suitable for operations at pressures not exceeding 5.5 bar

· GIS/V7-3
Distribution brass valves and associated fittings for OP not exceeding 5 bar
· PRS6/E
Semi-rigid and flexible meter connectors

· ISO 7-2
Pipe threads for pressure tight joints
· ISO 12176
Equipment for fusion jointing plastic pipe and fittings

· ECA 
Guidance on main and supplementary bonding for BS 7671

· BG IM/20
Weep by-pass proving systems (obsolete)
· ASTM A182
Forged or rolled alloy steel pipe flanges, etc.

· ASTM A193
Alloy steel and stainless-steel bolting materials

· ASTM A269
Seamless and welded austenitic stainless-steel  tubing

· ASME B31.1
Power piping
· ASME B31.3
Process piping

· ASME B36.19
Stainless-steel pipe

· ASME B & PV
ASME Standard rules for the design, fabrication, and inspection of boilers and pressure vessels
· ASME IX
Welding and brazing qualifications

· API 5L
Steel pipe specification
· DIN 3398
Insulation fittings for inside buildings

· HAUC
Specification for the reinstatement of openings in highways

· EI IP MCSP-15
Area Classification Code for Installations Handling Flammable Fluids

· Liquid Gas UK Cop22
Design, installation and testing of LPG piping systems.
· DVGW G 5614
Non-detachable Connections for Gas Pipes; Press Fittings - Supplement 1 of G 5614: Addition for Press Fittings for Carbon Steel Pipes (German Standard)
APPENDIX 3 : GAS FLOW THROUGH PIPEWORK

A3.1

GENERAL
Basic flow analysis problems may be solved readily using a handheld disc calculator or computer programme of which the accuracy is acceptable for most pipework.

Table 23 and 24 may be used for estimating low-pressure pipe sizes.

Where Table 23 is not applicable, the Smooth Pipe law may be used:

Note:
Calculated pressure drop should be taken for guidance only, other formulae, for example Weymouth, Panhandle, Spitzgass, Oliphant and Unwin, may be more appropriate for specific circumstances.

The Smooth Pipe law assume a value for friction factor within the General Flow equation which is:

Q =
7.574 Ts Ps-1 x 10-4 [((P12 – P22) d5)/(T Z f L S)]0.5

where

Q =
gas flow rate at base conditions (m3 h-1)

Ts =
standard temperature (288 K)

Ps =
pressure at standard conditions (1.013 bar)

f =
friction factor = fsp/e2 for Smooth Pipe Law

fsp =
(14.7519 + 3.5657X + 0.0362X2)-2 and is smooth pipe friction factor (dimensionless)

e =
efficiency factor = 0.86 for steel pipe and 0.97 for coiled or electrofused PE pipe (for butt fused pipe, see Table 22)

X =
log10 Re – 5

Re = Reynolds Number

In the UK, take Re = 25043 x Q/d for Natural Gas and 83955 x Q/d for LPG.

P1 =
absolute upstream pressure (bar)

P2 =
absolute downstream pressure (bar)

d =
internal pipe diameter (mm)

S =
specific gravity (0.6 for Natural Gas; 1.5 for Propane; 2.0 for Butane)

Z =
average compressibility factor (see IGEM/TD/3 Appendix 6)

T =
average temperature of flowing gas (K) (normally taken as 278 K)

L =
length of pipework (m).
	NOMINAL PIPE DIAMETER

(mm)
	SDR
	MAXIMUM INTERNAL BEAD HEIGHT (mm)
	EFFICIENCY FACTOR (e)

BUTT-FUSED PE. INTERNAL JOINT

BEADS NOT REMOVED

	
	
	
	Velocity = 1.5 m s-1
	Velocity = 4.7 m s-1

	
	
	
	e6
	e12
	e6
	e12

	90
	11
	5.0
	0.91
	0.95
	0.87
	0.93

	125
	11
	5.0
	0.92
	0.96
	0.89
	0.94

	180
	17.6
	5.0
	0.94
	0.97
	0.92
	0.96

	250
	17.6
	6.3
	0.92
	0.96
	0.89
	0.94

	315
	17.6
	7.9
	0.90
	0.95
	0.87
	0.93

	355
	17.6
	8.9
	0.89
	0.94
	0.86
	0.92

	400
	17.6
	10.0
	0.87
	0.93
	0.83
	0.90

	500
	17.6
	12.5
	0.84
	0.91
	0.80
	0.88


Note 1:
e6 represents 6 m between butt welds.


e12 represents 12 m between butt welds.

Note 2:
Linear interpolation or extrapolation can be assumed for velocities other than those above.

Note 3:
Values for SDR 17 of pipe diameter 90 mm and 125 mm are not available at the time of publication.

TABLE 22 - EFFICIENCY FACTOR (e) FOR BUTT-WELDED PE WHEN         INTERNAL JOINT BEADS ARE NOT REMOVED

	Carbon &   stainless steel
	Copper
	PE  SDR 11/17

 
	Pipe length (m)

	
	
	
	5
	10
	15
	20
	30
	40
	50
	75
	100
	150
	200
	250

	15
	
	
	2.5
	1.8
	1.5
	1.2
	
	
	
	
	
	
	
	

	
	15
	
	1.7
	1.1
	0.9
	0.8
	
	
	
	
	
	
	
	

	20
	
	
	6.5
	4.3
	3.4
	2.9
	2.3
	2
	1.7
	
	
	
	
	

	
	22
	
	6.4
	3.8
	3.1
	2.8
	2.3
	2
	1.7
	
	
	
	
	

	
	
	25
	5
	3.5
	3.1
	2.5
	2
	1.9
	1.7
	
	
	
	
	

	25
	
	
	12
	8
	6
	5.5
	4.5
	3.5
	2
	
	
	
	
	

	
	28
	
	13.1
	8.8
	6.7
	5.9
	4.7
	4
	3.5
	
	
	
	
	

	
	
	32
	11.5
	8
	6.5
	5.5
	5
	4
	3
	
	
	
	
	

	32
	
	
	19
	15.5
	13
	11
	8.5
	7.5
	6.5
	5
	4.5
	
	
	

	
	35
	
	19
	14
	11
	10
	8
	7
	6
	5
	4.5
	
	
	

	
	
	55
	40
	30
	28
	25
	21
	18
	15
	12
	10
	
	
	

	40
	
	
	38
	28
	23
	19
	15
	13
	11
	9
	7
	
	
	

	
	42
	
	32
	23
	18
	16
	13
	11
	10
	8
	7
	
	
	

	50
	
	
	75
	52
	42
	35
	28
	24
	22
	18
	15
	12
	10
	

	
	54
	
	70
	49
	40
	35
	28
	24
	22
	18
	15
	12
	11
	

	
	
	63
	75
	57
	45
	38
	28
	25
	23
	18
	15
	12
	10
	

	65
	
	
	140
	95
	80
	65
	55
	45
	40
	32
	27
	22
	19
	16

	
	67
	
	129
	91
	75
	64
	53
	45
	40
	33
	29
	33
	20
	18

	80
	
	
	240
	170
	135
	115
	90
	85
	75
	60
	50
	40
	35
	30

	
	76
	
	179
	126
	103
	89
	73
	63
	56
	46
	40
	32
	28
	25

	
	
	90
	240
	170
	135
	115
	95
	85
	75
	60
	50
	40
	35
	30

	100
	
	
	500
	370
	250
	210
	170
	150
	130
	110
	90
	70
	60
	50

	
	108
	
	470
	330
	270
	235
	190
	165
	150
	120
	105
	85
	75
	65

	
	
	125
	480
	360
	300
	250
	220
	200
	180
	150
	120
	100
	85
	75

	150
	
	
	1300
	950
	750
	650
	550
	460
	420
	350
	300
	250
	210
	180

	
	
	180
	1400 #
	1100
	850
	750
	600
	530
	480
	380
	340
	270
	230
	200

	200
	
	
	2400#
	1900#
	1600
	1400
	1200
	1000
	900
	750
	660
	550
	460
	425

	
	
	250
	2300#
	2300#
	1600
	1500
	1200
	1000
	900
	750
	660
	550
	460
	425

	250
	
	
	3700#
	3500#
	2800
	2500
	2000
	1750
	1600
	1250
	1100
	900
	800
	700

	
	
	315
	3600#
	3600#
	3000
	2700
	2150
	1850
	1700
	1350
	1200
	1000
	850
	775

	300
	
	
	5300#
	5300#
	4900
	4200
	3500
	3000
	2700
	2200
	1900
	1500
	1300
	1200

	Note 1:
Materials sizes are shown as nominal diameter (mm). 

Note 2:
# = higher flow rates exceed 20 m s-1.

Note 3:
For PCT reference needs to be made to the manufacturer’s data.
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A3.2

FRICTION FACTOR (f)
In the general flow equation, 
f = fsp/e2 for Smooth Pipe law

fsp 
=
(14.7519 + 3.5657X + 0.0362X2)-2 and is smooth pipe friction factor (dimensionless)

e 
=
efficiency factor = 0.86 for steel pipe and 0.97 for coiled or electrofused PE pipe 

X
=
log10 Re – 5

Re
=
Reynolds No. 

In the UK, take Re = 25043 x Q/d for NG and typically 83955 x Q/d for LPG.

Where Q = flow of gas m3 h-1, gas at S.T.P


d = internal pipe diameter mm.
Note:
This formula is not valid for pliable corrugated (stainless-steel) tube to BS EN 15266.
A3.3
PRESSURE LOSS DUE TO PIPEWORK FITTINGS AND COMPONENTS
Allow for pressure loss due to fittings as suggested in Table 24 below, or in manufacturers’ information, as appropriate. Refer to manufacturers’ information for details of pressure loss due to flexible connections, secondary meters, check valves, regulators, etc. Isolation valves, full bore plug and ball valves normally have negligible pressure loss. Butterfly and other valves may have significant pressure loss. These need to be confirmed with the manufacturer/supplier.

	Nominal pipe size (mm)
	EQUIVALENT LENGTH (m)

	Carbon and Stain-less Steel NB*
	Copper

Nominal diameter
	PE

Nominal 

diameter
	45( bend, 90( long bend, bush & socket (one change of size)
	90( bend, full bore valve, union, adapter, flange joint, through tee
	90( elbow, bush & socket (more than one change of size)
	Tee entering from a branch (use largest size)
	Tee entering into a branch (use largest size)

	15
	18
	
	0.15
	0.20
	0.40
	0.75
	1.2

	22
	
	
	0.20
	0.30
	0.60
	1.20
	1.8

	25
	28
	32
	0.25
	0.40
	0.80
	1.50
	2.3

	32
	35
	-
	0.30
	0.50
	1.00
	2.00
	3.0

	40
	42
	55
	0.40
	0.60
	1.20
	2.40
	3.5

	50
	54
	63
	0.50
	0.80
	1.50
	3.00
	4.5

	65
	67
	-
	0.70
	1.00
	2.00
	4.00
	5.5

	80
	76
	90
	0.80
	1.20
	2.30
	4.50
	6.6

	100
	108
	125
	1.00
	1.50
	3.00
	6.00
	9.0

	150
	-
	180
	1.50
	2.30
	4.50
	9.00
	13.5

	200
	-
	250
	2.00
	3.00
	6.00
	12.00
	18.0

	250
	-
	315
	2.50
	3.80
	7.60
	15.00
	22.5


*Note:
For pressure losses associated with press fit fittings using copper or stainless-steel tubes, pliable corrugated (stainless-steel) tube fittings reference needs to be made to the manufacturer’s data.

TABLE 24 – PRESSURE LOSS IN PIPEWORK FITTINGS AND COMPONENTS

A3.4
EFFECT OF ALTITUDE

Compensation for the effects of altitude is to be made for pipes in high-rise buildings. Lighter than air gases will show an increase in pressure above ground level due to altitude whereas for heavier than air gas the reverse is true. 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).
APPENDIX 4 : CALCULATING ALLOWABLE PRESSURE DROP
Example 1 : A low pressure installation with standard appliances
A small industrial unit is supplied with gas from a LP network (≤75 mbar) via a meter installation which is marked as having a metering pressure of 21 mbar.  The consumer’s appliances consist of a mixture of heating and catering appliances, and the consumer is not clear as to what type of appliances he might fit in the future.

What is the allowable pressure drop across the system?  And what would STP need to be?

Being a standard 21 mbar metering pressure, the pressures stated in Note 3 of clause 4.2.3 can be assumed for the meter installation.

STPmi

=
greater than 82.5 mbar

MIPmi

=
not exceeding 75 mbar

PLOPmi

=
25 mbar

LOPmi

=
18 mbar

DmPmi

=
15 mbar.

As the consumer is not being clear about the types of appliances that may be added in the future, you have to assume that “standard” appliances may be added at some stage in the future. As such, the pressures below have to be assumed.

STP

=
50 mbar

Pmax

=
25 mbar

OP

=
20 mbar

Pmin

=
17 mbar

Pign

=
14 mbar (70% OP).

From these pressures, it can be seen that the pipework will need to be tightness tested to cope with the 75 mbar MIP that the meter installation may subject it to, for which IGEM/UP/1 requires STP of at least 82.5 mbar.

The pressure drop is of most significance when the installation is operating under full load condition and minimum inlet pressure. As such, the important pressures are DmPmi, Pmin, LOPmi and Pign.

	CONDITION
	METER INSTALLATION OUTLET PRESSURE
	APPLIANCE INLET PRESSURE
	ALLOWABLE PRESSURE

DROP

	LOP.  Lowest pressure experienced under normal operation.  Need to ensure safe and efficient operation of appliances.
	LOPmi = 18 mbar
	Pmin = 17 mbar
	1 mbar

	DmP.  Minimum pressure expected under extreme conditions.  Need to ensure safe operation of appliances.
	DmPmi = 15 mbar
	Pign = 14 mbar
	1 mbar

	Maximum allowable pressure drop (is the least of the above two conditions.  In this case, they are the same).
	1 mbar


Example 2 : A non-standard installation

A factory is supplied with gas from an intermediate pressure network (( 4 bar) via a meter installation which is marked as having a metering pressure of 21 mbar.  The meter installation is dedicated to a set of boilers.  The consumer has advised that the boilers will operate safely and efficiently with an inlet pressure of 12.5 mbar, and that no other appliances will be connected to this gas supply in the future.

What is the allowable pressure drop across the system?  And what would STP need to be?

Being a standard 21 mbar metering pressure, the pressures stated in Note 3 of clause 4.2.3 can be assumed for the meter installation.

STPmi

=
greater than 82.5 mbar

MIPmi

=
not exceeding 75 mbar

PLOPmi

=
25 mbar

LOPmi

=
18 mbar

DmPmi

=
15 mbar.

From the information provided by the consumer:

Ρmin

=
12.5 mbar

Ρign

=
12.5 mbar.

From these pressures, it can be seen that the pipework will need to be tightness tested to cope with the 75 mbar MIP that the meter installation may subject it to, for which IGE/UP/1 requires STP of at least 82.5 mbar.

The pressure drop is of most significance when the installation is operating under full load conditions and minimum inlet pressure. As such, the important pressures are DmPmi, and Pmin, LOPmi, and Pign.

	CONDITION
	METER INSTALLATION OUTLET PRESSURE
	APPLIANCE INLET PRESSURE
	PRESSURE DROP

	LOP.  Lowest pressure experienced under normal operation.  Need to ensure safe and efficient operation of appliances.
	LOPmi = 18 mbar
	Pmin = 12.5 mbar
	5.5 mbar

	DmP.  Minimum pressure expected under extreme conditions.  Need to ensure safe operation of appliances.
	DmPmi = 15 mbar
	Pign = 12.5 mbar
	2.5 mbar *

	Maximum allowable pressure drop (is the least of the above two conditions). 
	2.5 mbar *


*This example permits 2.5 mbar differential pressure, however, if the plant is ON/OFF and
rate of change in demand is rapid, for example for a single appliance, booster or compressor, a lower pressure drop is advisable.      


Example 3 : A non-standard installation

A factory is supplied with gas from an intermediate pressure network (( 7 bar) via a meter installation which is marked as having a metering pressure of 50 mbar.  The meter installation is dedicated to a set of boilers.  The consumer has advised that the boilers will operate safely and efficiently with an inlet pressure of 30 mbar, and that no other appliances will be connected to this gas supply in the future.

What is the allowable pressure drop across the system?  And what would STP need to be?

Being a non-standard 50 mbar metering pressure, the pressures supplied by the meter asset manager for the meter installation are:
STPmi

=
82.5 mbar

MIPmi

=
not exceeding 75 mbar

PLOPmi

=
57.5 mbar

LOPmi

=
40 mbar

DmPmi

=
35 mbar.

From the information provided by the consumer:

Ρmin

=
30 mbar

Ρign

=
30 mbar.

From these pressures, it can be seen that the pipework will need to be tightness tested to cope with the 75 mbar MIP that the meter installation may subject it to, for which IGE/UP/1 requires STP of at least 82.5 mbar.

The pressure drop is of most significance when the installation is operating under full load conditions and minimum inlet pressure. As such, the important pressures are DmPmi, and Pmin, LOPmi, and Pign.

	CONDITION
	METER INSTALLATION OUTLET PRESSURE
	APPLIANCE INLET PRESSURE
	PRESSURE DROP

	LOP.  Lowest pressure experienced under normal operation.  Need to ensure safe and efficient operation of appliances.
	LOPmi = 40 mbar
	Pmin = 30 mbar
	10 mbar

	DmP.  Minimum pressure expected under extreme conditions.  Need to ensure safe operation of appliances.
	DmPmi = 35 mbar
	Pign = 30 mbar
	5 mbar *

	Maximum allowable pressure drop (is the least of the above two conditions). 
	5 mbar *


*This example permits 5 mbar differential pressure, however, if the plant is ON/OFF and
rate of change in demand is rapid, for example for a single appliance, booster or compressor, a lower pressure drop is advisable.      


APPENDIX 5 : WALL THICKNESS OF PIPEWORK 
Pipe and tube wall thickness needs to be determined from the design pressure and temperature of the pipework system. 
Note:
The following information has been taken from BS EN 15001 to provide a consistent approach.
A5.1

CARBON STEEL
Carbon steel pipework minimum pipe wall thickness may be calculated as follows:

Tmin = DP x D/20σp x z
with the requirement that:

σp ≤ f0 × Rt0,5(θ )

where;
Tmin is the calculated minimum wall thickness (mm)
DP is the design pressure (bar), DP and STP of all pipework and equipment shall be selected such that the pipework and equipment are capable of withstanding MIP 
D is the outside diameter of the pipe (mm)
if Di is preset, D shall equal Di + 2 Tmin, Di being the inside diameter (mm);

σp is the hoop stress (N mm-2)
f0 is the design factor
Rt0,5(θ) is the specified minimum yield strength at the design temperature (N mm-2)
Rt0,5 is the specified minimum yield strength at ambient temperature (N mm-2) (see EN 10002-1);

z  is the joint coefficient.

Note:
If the temperature less than or equal to 60°C, Rt0,5(θ ) is equal to Rt0,5.

If the temperature is over 60°C, the value of the specified minimum yield strength has to be corrected for the temperature.

Examples of wall thicknesses for nominal pipe diameters and the MIP of the pipework system are shown in Table 25. These have been calculated using the following assumptions:

· maximum design factor fo of 0.45

· z is taken as 1 for equipment subject to 100% destructive and non- destructive testing, which confirms that the whole series of joints show no significant defects; 
· for equipment subject to random non-destructive testing, z is taken as 0.85; 
· for equipment not subject to non-destructive testing other than visual inspection, z is taken as 0.7

· Rt0,5 is taken as 240 N mm-2 

· external corrosion allowance is assumed as:

· carbon steel 2 mm

· stainless steel 0 mm.
· correctly supported, or laid in an open trench
· measures will be in place to prevent additional loads on the pipework, for example road or rail crossings

· temperature of the pipework maintained between -20°C and 40°C;

· the depth of cover does not exceed 3 m
· the gas does not contain corrosive constituents
· no pipe bends made on the user’s site with a radius smaller than 20 D0 (outside diameter), nor any such bends where MIP exceeds 10 bar.

Other means of calculation may be used and reference could be made to BS EN 1594 for pipelines with OP above 16 bar and in accordance with BS EN 13480-6 for above-ground pipework. In all cases the design factor of 0.45 is recommended for use.

	Pipe nominal diameter

NB (mm)
	DP
(Bar)

	
	(0.5 

(Threaded ( 0.5)
	(10
(Threaded ( 5) 
	(16
	(25
	(40
	(50
	(60

	
	Minimum wall thickness (mm)

	15
	2.6
(3.2)
	2.6
(3.2)
	2.6
	3.6
	3.6
	3.7
	3.7

	20
	2.6
(3.2)
	2.6
(3.2)
	2.6
	3.6
	3.6
	3.9
	3.9

	25
	2.6
(3.2)
	2.6
(3.2)
	2.6
	3.6
	3.6
	4.5
	4.5

	40
	2.6
(3.2)
	2.6
	2.6
	3.6
	3.6
	5.0
	5.0

	50
	2.9
(3.6)
	2.9
	2.9
	3.6
	3.6
	5.6
	5.6

	65
	2.9
	2.9
	2.9
	3.6
	3.6
	5.6
	5.6

	80
	3.2
	3.2
	3.2
	3.6
	4.0
	5.6
	5.6

	100
	3.6
	3.6
	3.6
	3.6
	4.5
	6.3
	6.3

	125
	4.0
	4.0
	4.0
	4.0
	5.6
	6.6
	6.6

	150
	4.5
	4.5
	4.5
	4.5
	5.6
	7.1
	7.1

	200
	5.9
	5.9
	6.3
	6.3
	7.1
	8.0
	

	250
	6.3
	6.3
	7.1
	7.1
	8.0
	10.0
	

	300
	7.1
	7.1
	8.0
	8.0
	8.8
	
	

	350
	7.1
	7.1
	8.0
	8.0
	10.0
	
	

	400
	7.1
	7.1
	8.8
	8.8
	
	
	

	450
	7.1
	7.1
	10.0
	
	
	
	

	500
	7.1
	7.1
	10.0
	
	
	
	


Note: 
The figures in this table have been calculated from the equations and assumptions in A5.1.

TABLE 25 – TYPICAL WALL THICKNESS OF CARBON STEEL PIPE FOR THE NOMINAL DIAMETER OF PIPEWORK AND DP OF THE INSTALLATION
A5.2

STAINLESS STEEL

A5.2.1
Stainless-steel pipework minimum pipe wall thickness may be calculated as shown in A5.1 above.

Examples of wall thicknesses for nominal pipe diameters and the DP of the pipework system are shown in Table 26 based upon the assumptions in A5.1. 
Schedule 5S and 10S thicknesses may not be adequate for threading or for use with some types of compression fitting. It is important to check the required wall thickness with the fitting supplier.
	Pipe nominal diameter

NB (mm)
	DP
(Bar)

	
	
	(16
	(25
	(40
	(50
	(60

	
	Minimum wall thickness (mm)

	15
	
	2.6
	2.6
	2.6
	2.6
	2.6

	20
	
	2.6
	2.6
	2.6
	2.9
	2.9

	25
	
	2.6
	2.6
	2.6
	3.2
	3.2

	40
	
	2.6
	3.6
	3.6
	3.6
	3.6

	50
	
	2.9
	3.6
	3.6
	4.0
	4.0

	65
	
	2.9
	3.6
	3.6
	5.0
	5.0

	80
	
	3.2
	3.6
	3.6
	5.6
	5.6

	100
	
	3.2
	3.6
	3.6
	6.3
	6.3

	125
	
	3.6
	4.0
	4.0
	6.3
	6.3

	150
	
	4.0
	4.5
	5.0
	7.1
	7.1

	200
	
	4.5
	6.0
	6.3
	8.0
	

	250
	
	5.0
	6.3
	8.2
	10.0
	

	300
	
	5.6
	6.3
	9.5
	
	


Note: 
The figures in this table have been calculated from the equations and assumptions in A5.1.

TABLE 26 – TYPICAL WALL THICKNESS OF STAINLESS-STEEL PIPE FOR THE NOMINAL DIAMETER AND DP OF THE INSTALLATION 
A5.2.2
Stainless-steel tube is a special pipe product having gauged outside dimensions for use with specialist compression fittings. The fitting manufacturer needs to be consulted to ascertain the correct outside dimensions. These products are normally used for pressure ranges above 500 mbar and typical wall thickness is shown in Table 27. Calculation of design minimum tube wall thickness may be as detailed in A5.1.
	STAINLESS-STEEL TUBE WALL THICKNESS 

	Tube outside diameter 

(mm)
	Typical minimum wall thickness 
(mm)

	12

16
18
20

25
	1.0
1.5
1.5
2.0
2.5


TABLE 27 – TYPICAL WALL THICKNESS OF STAINLESS-STEEL TUBE
A5.3

COPPER

A5.3.1
Copper tube is a special pipe product having gauged outside dimensions for use with specialist compression fittings. The fitting manufacturer needs to be consulted to ascertain the correct outside dimensions. These products have typical wall thicknesses as shown in Table 28.

	COPPER TUBE WALL THICKNESS 

	Tube outside diameter 

(mm)
	Typical minimum wall thickness 
(mm)

	12

15
22

28

35
42

54
66.7
76.1
108
	0.8
1.0

1.2
1.2
1.5

1.5

2.0

2.0

2.0

2.5


TABLE 28 – TYPICAL WALL THICKNESS OF COPPER TUBE

A5.3.2
The minimum wall thickness may be calculated as follows:

Tmin = (DP x Da)/(1000 + DP)
where

Tmin - calculated minimum wall thickness (mm)
DP is the design pressure (bar), DP and STP of all pipework and equipment shall be selected such that the pipework and equipment are capable of withstanding MIP 
Da - average diameter of the pipe (mm)
1000 - a factor resulting from calculation constant 20 (bar × mm2), from special tensile strength, R = 200 N mm-2 and a safety factor of 4.
A5.4
POLYETHYLENE (PE)

Typical PE pipe wall thicknesses are shown in Table 29. See Section 5, Table 30 and Appendix 6 for operating limits.
	Pipe nominal diameter

(mm)
	Outside diameter

(mm)
	Wall thickness

(mm)

	
	Min     Max
	SDR11

Min    Max
	SDR17.6

Min   Max
	SDR21

Min   Max
	SDR26

Min    Max

	25
	25       25.3
	2.3     2.7
	
	
	

	32
	32       32.3
	3.0     3.4
	
	
	

	63
	63       63.4
	5.8     6.5
	4.7     5.3
	
	

	90
	90       90.6
	8.2     9.2
	5.2     5.9
	
	

	125
	125   125.8
	11.4   12.7
	7.1     8.0
	
	

	180
	180   181.1
	16.4   18.2
	10.3  11.5
	
	

	250
	250   251.5
	22.7   25.1
	14.2  15.8
	11.9  13.2
	9.6    10.7

	315
	315   316.9
	28.6   31.6
	17.9  19.8
	15.0  16.6
	12.1  13.5

	     355
	355   357.2
	32      35.7
	20.2  22.4
	16.9  18.7
	13.7  15.2


Note:   SDR17.6 wall thickness dimensions for pipe sizes 63 mm are actually SDR13.6.

TABLE 29 - WALL THICKNESS OF PE PIPE

	Pipe nominal diameter (mm)
	PE80 SDR11
	PE80 SDR17.6
	PE100 SDR11
	PE100 SDR 21 & 26

	
	OPERATING PRESSURE LIMITS (BAR)

	Up to 125
	5.5
	3.0
	7.0
	2.0

	180
	4.7
	3.0
	7.0
	2.0

	250
	4.0
	3.0
	7.0
	2.0

	315
	3.4
	2.7
	7.0
	2.0

	355
	3.1
	2.5
	7.0
	2.0

	400
	2.9
	2.3
	7.0
	2.0

	450
	2.7
	2.2
	7.0
	2.0

	500
	2.5
	2.0
	7.0
	2.0

	630
	
	
	
	


TABLE 30 - OPERATING PRESSURE LIMITS (BAR) FOR COMMON GRADES OF PE FOR THE TEMPERATURE RANGE 0 TO 20°C
Note 1: 
The above values will change as developments improve material properties. Reference will need to be made to manufacturers for details of current temperature and pressure limits.

Note 2:
Appendix 6 provides simplified background information on the derivation of the above figures.

Note 3:
Ground temperature in the UK at the depths pipes are normally laid generally will not be outside of the range 00C to 200C. However, gas temperatures less than 00C may be experienced frequently immediately downstream of meter installations where there has been a large reduction of pressure due to the Joule-Thompson effect.

Note 4:
Cognizance needs to be taken of the range of ambient air temperature and/or wind chill where PE pipe is exposed above ground or is installed in above-ground ducts. PE pipe in above-ground entries or proprietary riser/lateral systems operating at low pressure will not be affected adversely by temperature variations experienced in the UK.  

APPENDIX 6 : BACKGROUND TO OPERATING PRESSURE LIMITS FOR COMMON GRADES OF PE PIPEWORK

A6.1
The purpose of this appendix is to provide simplified background information on the derivation of the figures in Table 30 for the general reader. The figures quoted in the table take into account safety factors and the risk of rapid crack propagation of PE pipe in normal use. Specialist advice needs to be sought if it is envisaged that PE pipe will be operated above the pressure limits or outside of the temperature range specified in that table.

A6.2
PE 80 and PE 100 are very strain-tolerant materials with good resistance to environmental degradation in service and require minimal maintenance. Typical properties are shown in Table 31.
	TYPE
	DENSITY
	MELT FLOW INDEX

5 kg WEIGHT
	TENSILE STRENGTH AT YIELD
	LONG TERM HYDROSTATIC STRENGTH

	1. 
	2. 
	3. 
	bar
	MPa
	bar
	MPa

	PE 100
	951 kg m-3
	0.25 g/10 mins
	250
	25
	100
	10

	PE 80
	944 kg m-3
	0.9 g/10 mins
	180
	18
	80
	8


Note 1: 
PE 100 pipes can operate at significantly higher operating pressures than PE 80 pipes for the same wall thickness.

Note 2: 
The strength of PE is time and temperature dependent. This characteristic is used to assess the future available strength of the pipe material.

TABLE 31 - TYPICAL PROPERTIES OF PE PIPE
A6.3
Under normal circumstances PE pipes have a design life of at least 50 years, based on 

· continuous operation at MOP
· a temperature of 20°C and 

· when subjected to a constant hoop stress of 80 bar (8 Mpa) for PE 80 and 100 bar (10 MPa) for PE 100.

BS EN ISO 9080 - Plastics piping and ducting systems: determination of the long-term hydrostatic strength of thermoplastics materials in pipe form by extrapolation, classifies PE pipes by the minimum required strength (MRS). 

Note: Typically, MRS values for PE 80 and PE 100 are 8 MPa for PE 80 and 10 MPa for PE 100.

Where temperatures exceed 20°C, reference ought to be made to clause A6.5 below. 
A6.4
MOP for PE pipe can be determined by the application of safety factors to Minimum Required Strength (MRS) values in accordance with appropriate Standards.

The relationship between circumferential hoop stress and internal pressure should be assumed as:

Hoop stress (MPa) = internal pressure (bar) x (pipe SDR – 1)

    20

SDR = minimum outside diameter
minimum wall thickness

A6.5
A suitable factor of safety is then used to establish an acceptable pressure rating for the pipe, defined as:

Factor of safety = _______MRS_______

Hoop stress at MOP
Where both MRS and Hoop Stress are measured in MPa.

Selection of the MOP for PE pipes is made on the basis of it not exceeding 10 bar and that the overall service (design) coefficient ‘C’ is greater than or equal to 2.

C = ____20 x MRS_______

MOP x (SDR-1) x Df

Where:

MRS = Minimum Required Strength (long-term hydrostatic strength) in MPa

Note: 
This is established by extrapolation of data from stress-rupture tests on completely water-filled pipe samples under various internal pressures in accordance with BS EN ISO 12162.

MOP = Maximum operating pressure of the system

Df = De-rating factor (see Table 32)

Note: 
This is the coefficient used to take into account the influence of the operating temperature.

	TEMPERATURE  (0C)
	DE-RATING FACTOR (Df)

	200C
	1.0

	300C
	1.1

	400C
	1.3


Note: 
For temperatures between each step, linear interpolation can be applied.

TABLE 32 – DE-RATING FACTORS FOR PE PIPELINES OPERATED ABOVE 20°C

A6.6
Rapid crack propagation is a very fast fracture which travels along a pipe. It is usually initiated at a defect or point of damage when there is enough stored energy in the pipe to drive the crack faster than the energy is released.  

The critical rapid crack propagation pressure (RCP), which is the minimum pressure at which a crack can rapidly propagate through a pipe, is a function of material, temperature, pipe size and SDR. For design purposes the ratio of RCP to MOP needs to be equal to or greater than 1.5.

Note:
Annex B of BS EN 1555-5 addresses rapid crack propagation below 00C and above 200C. 

APPENDIX 7 : LIMITS FOR NOTCHING AND DRILLING FLOOR AND ROOF JOISTS TO ACCOMMODATE GAS PIPEWORK
This appendix is linked to clause 7.4.8 and details the requirements for notching and drilling floor and roof joists for pipework not exceeding 35 mm outside diameter. For further detailed information reference can be made to BS 8103-3. 
This information has been supplied by National House Building Council (NHBC)

[image: image40.emf]d) Limits for drilling only of solid floor joists

Limits for notching and drilling of solid timber floor joists

Key

1   Min 100 mm between notch and hole 2  Holes not closer than 3 x diameter

Note: The notching can occur at both ends, either on top or bottom, without a design check.


APPENDIX 8 : PRESS FIT FITTINGS JOINTING PROCEDURE

A8.1
For all pressed joints, ensure that operatives have been trained, for example by the manufacturer, and know the installation procedure for jointing given by the manufacturer of the fitting or system manufacturer and that they are qualified according to appropriate procedures as prescribed by national qualification bodies.

A8.2
Check that the pressing tool is marked to indicate it complies with the appropriate Standard and such that a pressing cycle cannot be stopped without completion of the whole pressing cycle. Completion occurs when the jaws or collars of the press tool totally enclose the mouth of the fitting. In the event of the cycle being abandoned before completion of the pressing action, discard the joint and fitting and repeat the complete process on new components.

A8.3
Use a method of traceability to confirm the technical compatibility of the press tools and the pressed fitting, for example by a permanent mark on the fitting.

A8.4 
Follow the maintenance instructions as specified by the manufacturer for the pressing tools, including jaws and collars, and associated tooling.
A8.5 
Make the jointing procedure available on site at all times during the jointing operation.

A8.6

Never fit a pressed joint onto or into a pipe by welding, brazing or soldering.

A8.7
When constructing a pressed joint, take the following recommendations (as a minimum) into account:

●
visually inspect the pipe for suitability and cleanliness

●
cut and prepare the pipe according to the manufacturer’s instruction manual and by using the recommended cutting tool, in order to achieve a clean and square cut

●
clean and deburr the outside and inside of the ends of the pipes after cutting to length (when prescribed by the manufacturer)

●
mark the pipe to show the correct insertion depth into the fitting 

●
choose the appropriate fitting, the size of which fits the pipe size

●
visually inspect the fitting and the pipe ends after preparation

●
check the presence of the appropriate seal o-ring for the gas application [yellow or grey] and not for any water application [black]

●
use the pressing tool recommended by the fitting manufacturer and the appropriate press sets (jaws, collars) related to the correct diameter

A8.8
It is important to consider that compatibility and instructions are in place before using these fittings and to:

· check that the fittings to be used are specifically designed for use on gas

(similar fittings are available for water)

· ensure the fittings are not painted with oil or solvent-based paints.

APPENDIX 9 : HOT TAPPING PROCEDURE
If this procedure is used, then requirements are to be complied with as has been set out (see clause 7.11.3).
A9.1
RESTRICTIONS ON HOT TAPPING 
A9.1.1
Hot tapping is a process requiring specialist skills, experience and equipment to ensure the safety of the operation, and is used on pipe diameters from 50 mm NB and not exceeding 500 mm NB. It is required to be performed in accordance within the scope of BS EN 12732.

A9.1.2
Hot tapping is to be limited to existing pipe of minimum wall thickness 3.6 mm.

A9.1.3
Hot tapping is not to be used on pipework and components made of cast iron or nodular cast iron.

A9.1.4
Operators and welder(s) are to be competent and suitably qualified (see clauses 3.1 and 6.3.3). 

A9.2
PRECAUTIONS AND PROCEDURES 
A9.2.1
Before undertaking hot tapping, all potential hazards are to be identified and assessed, and detailed procedures for their control established.

A9.2.2
A written ‘safe system of work’ is to be produced for each hot tapping operation by the person responsible for the hot tap. The document ought to be based upon expert advice, anticipate all reasonably foreseeable events and specify the appropriate control measures to be in place during the hot tapping operation. It is to be fully understood by all involved with the operation, define individual responsibilities and be agreed in advance of the operation by all relevant parties.

A9.2.3
The following precautions are to be taken so that the tapping operation can be performed correctly:

· the minimum distance between the hot tapping location and any other welded joint is to be 75 mm, or 1.5 x Do, where Do is the outside diameter of the gas carrying pipe
· the minimum distance between the hot tapping location and any other threaded or flanged joint is to be 150 mm

· the pipe wall is to be free of inclusions and/or material defects

· if a welding stub is used, the ratio of the diameter of the gas-carrying pipe and that of the branch at the welding stub is not to exceed 2:1

· if a split tee is used, the ratio of the diameter of the gas-carrying pipe and that of the branch at the tee is to be 1:1

· the gas flow is to be reduced to a minimum, but to not less than 0.4 m s-1
· the temperature of the flowing gas is not to exceed 40°C.
A9.2.4
The work procedure is to be submitted in advance of the work and is to at least include:
· a construction drawing of the pipework indicating the location of the tapping

· details of the materials to be used

· the Welding Procedure Specification (WPS) and the Welding Procedure
· approval record (WPAR) for the welders

· non-destructive testing record(s)

· wall thickness measurements

· examination for faults due to rolling

· dye penetrant examination of the pipe material to detect cracks

· the evaluation of the WPS and the WPAR by the welding expert.

A9.3
MATERIALS OF CONSTRUCTION
A9.3.1
The type and grade of material of the pipe run to be hot tapped is to be established prior to any hot tapping operation. Hot tapping ought not to be carried out where the metallurgical composition and grade of material cannot be positively identified.

A9.3.2
If records relating to the material and grade of pipe to be hot tapped are not available, a sample or ‘scraping’ of the pipe material is to be taken and subjected to detailed metallurgical inspection to establish the actual type and grade of material.

A9.3.3
Metallurgical advice ought to be sought where there is doubt concerning the weldability of the piping material.

A9.4
LOCATION
A9.4.1
Ideally, hot tapping is performed perpendicularly (at 90°) to the surface to be drilled and tapped.

A9.4.2
On horizontal surfaces drilling and tapping is to be performed in the vertical downward position. The greater the deviation from this position, the more difficult it becomes to support the hot tap machine and weld attachment.

A9.4.3
Tapping in positions significantly below 90° and 270° positions, where the machine is pointed upwards, ought to be avoided due to the possibility of swarf and debris collecting in the branch/fitting and possibly preventing the closure of the branch isolation valve.

A9.4.4
Where wet gas is being supplied, or where condensate could occur, any connection is to be taken from the top or side of the pipework.

A9.4.5
Adequate safety precautions are to be taken when performing hot taps in pits where there is a risk of an accumulation of flammable gases.

A9.5
WALL THICKNESS
A9.5.1
It is to be ensured that during the welding operation, the material in the region of the weld pool has sufficient strength to contain safely the internal pressure and avoid ‘blow out’. 

Note:
The risk of ‘blow out’ is dependent upon a complex interaction of welding conditions, pipe material, pipe thickness, pipe temperature and hoop stress. Typically for materials of yield strength not greater than 450 N mm-² operating at temperatures of not greater than 350°C and with a hoop stress of not greater than 72% of the specified minimum yield stress, ‘blow out’ can be prevented during welding provided the minimum pipe thickness is not less than 5.0 mm.
A9.5.2
For other materials and conditions, advice ought to be sought on minimum wall thickness from the specialist organisation carrying out the hot tap.
A9.6

GAS FLOW AND TEMPERATURE
A9.6.1
No-flow conditions are potentially hazardous during hot tapping operations. Consequently, a no-flow condition will result in the depth of the heat affected zone being extended and is to be avoided.

A9.6.2
An excessive flow rate is to be avoided as this may extract heat too quickly and cool the weld area, creating hard zones susceptible to cracking.

A9.6.3
The gas flow rates during welding are to be approximately 0.4 m s-1 or on advice of the welding engineer for that required to maintain the pressure of the gas and temperature of the pipe wall.

A9.6.4
For very low or very high flow rates, specialist advice is to be sought from the welding Engineer/Inspector appointed by the specialist organisation carrying out the hot tapping operation.

A9.6.5
The temperature of the flowing gas is not to exceed 40°C.

A9.7

PLANNING THE HOT TAP OPERATION
A9.7.1
Detailed planning is essential to ensure the success of the hot tap operation. The end user is to supply the specialist organisation carrying out the hot tapping operation the following information:

· location of the proposed hot tap, the position of the branch e.g. horizontal, vertical or other angle, and the required diameter of the branch connection

· actual wall thickness, material and grade of pipe run to be hot tapped

· external and internal diameters of the pipe run

· operating pressure and temperature

· particulars and properties of the gas in the pipe run.

A9.7.2

Approval of the proposed hot tap operation

The specialist company carrying out the hot tap operation is to submit the following information to the end user prior to carrying out the operation:

· confirmation that a safe system of work has been produced and an emergency shut-down procedure is in place

· construction drawing of the pipe run indicating the location and position of the hot tap

· type and grade of material of the pipe run to be hot tapped is acceptable and suitable for welding, including any metallurgical inspection reports

· confirmation that the area to be welded has been fully inspected and the pipe wall thickness of the pipe run where the hot tap is to be made is acceptable, including NDT reports

· manufacturing drawing of the branch connection including the type, class and bore of the branch connection, type and grade of material of construction and design calculations including the design pressure and temperature

· weld procedure specification (WPS) suitable for the operation, that has been qualified/approved and signed off by the welding Engineer/Inspector appointed by the specialist company carrying out the hot tapping operation

· confirmation that welders to be utilised have been tested and qualified against the WPS, signed off and approved by the welding Engineer/Inspector appointed by the specialist company carrying out the hot tapping operation

· confirmation that welding plant and equipment is suitable for the operation and immediately prior to welding on the pipe run, the amperage of the welding current has been tested and verified

· confirmation that the required minimum flow rate can be maintained during the welding operation

· confirmation that the hot tap machine is rated correctly and is suitable for the operation, the pilot bit and cutter are suitable for the cutting operation, the cutting depth has been calculated and the pilot bit is of sufficient length to retain the coupon.

A9.8

WELDING PREPARATION
A9.8.1

Coating removal and surface preparation
a) The location of the proposed hot tap is to be marked on the pipe run and the paint, coating or wrapping material is to be carefully removed for a length of 0.5 m either side of the branch location.

b) The area local to the proposed weld is to be thoroughly cleaned with a wire brush or by light grinding as appropriate.

A9.8.2

Pre-weld inspection and NDT
a) The following tasks are to be undertaken, as required:

· the area local to the proposed weld visually examined for laps, cracks, pitting and signs of mechanical damage

· the roundness of the pipe run checked where pre-formed split tees are to be fitted

· once the proposed hot tap location has been marked, and before any welding is carried out, checks made of the wall thickness of the pipe run and the presence of laminar defects. This is done by marking out a grid on the area to be welded to ensure full and accurate coverage. Spot readings are not acceptable

Note:
This is normally carried out by ultrasonic inspection techniques.

· the external surface of the pipe run cleaned and a crack detection examination performed

· consideration of the presence of fouling or build-up of deposits inside the pipe. Radiography may be used to detect such deposits.

b) Hot tapping is not to be performed where NDT suggests the presence of laminar defects. Irregular or erratic readings may suggest internal pitting and corrosion, in which case ultrasonic examination may be supported, if possible, by radiography.

A9.9

WELDING
A9.9.1
A weld procedure specification (WPS) appropriate to the circumstances of the hot tapping operation is to be written by a competent person. The WPS gives special consideration to the geometry and orientation of the branch tapping, the wall thickness of the pipe run to be hot tapped, the cooling rate due to the gas flow and the maximum and minimum interpass temperature.

A9.9.2
The WPS is to be qualified by carrying out a sample test weld under the supervision of a competent person, and the finished weld tested by non-destructive and destructive testing methods to approve the procedure and ensure it is suitable for the application and the finished joint meets the requirements of the specified welding Standard.
A9.9.3
Low hydrogen welding consumables are to be used to minimise the risk of hydrogen cracking.

A9.9.4
A welding Engineer/Inspector, with appropriate technical knowledge, is to be present throughout the welding operation with full authority to stop the welding operation if there is a deviation from the specified procedure or if circumstances arise which prejudice the safety of the hot tap.

Note:
Such welding engineer/inspectors could be drawn from schemes in operation in the UK at the time of publication of IGEM/UP/2 Edition 4 such as the BGAS Inspector Approval Scheme and the Certification Scheme for Welding Inspection Personnel, both of which are administered by The Welding Institute (TWI).
A9.9.5
Buttering (weld overlaying) the surface of the pipe run prior to attaching the hot tap branch is to be undertaken where there is a risk of lamellar tearing of the pipe due to weld shrinkage stresses.
Note 1:
Buttering allows the heat input in the parent metal to be more closely controlled, and also allows a temper bead approach to be adopted in which the heat affected zone of the parent metal is tempered back during the second run of weld. This approach reduces the heat affected zone hardness and hence the risk of cracking in the parent metal.

Note 2:
Buttering allows a balanced welding sequence to be used, and if correctly applied can reduce the potential distortion of the pipe after welding. 

A9.9.6
The exact buttering requirements, thickness of the weld deposit, and final dimensions are to be determined by the welding Engineer/Inspector appointed by the specialist company carrying out the hot tapping operation.

A9.9.7
The surface of the buttering is to be ground smooth, the edges de-burred and both the weld and pipe local to the weld inspected by appropriate crack detection and ultrasonic methods.

A9.10

POST-WELD INSPECTION AND NDT
On completion of the welding operation, all welds are to be visually inspected externally, followed by magnetic particle inspection (MPI) or liquid penetrant examination to check for the presence of cracks.

A9.11

PRESSURE TESTING
A9.11.1
All hot tap connections are to be strength and tightness tested following completion of all welding and post-weld inspection/NDT, and before commencement of the drilling operation in order to demonstrate the integrity of the installation.

A9.11.2
Testing ought to be carried out with the branch valve installed in the open position, utilising a suitably drilled blank/test flange and is to be carried out in accordance with IGE/UP/1.

A9.12

CUTTING AND DRILLING OPERATIONS
A9.12.1
Prior to commencing any cutting or drilling operations, a check is to be made of the following:

· the hot tap machine is mounted and fitted to the branch drilling valve correctly ensuring it is adequately supported so no additional stress is imposed on the branch connection

· a tightness test of the apparatus has been carried out with the hot tap machine in its final position and the branch drilling valve in the open position

· the pilot bit and cutter are in good condition (no missing teeth) and secure in their position

· the cutting depth has been calculated

· the pilot bit and cutter is of sufficient length to retain the coupon

· the cutter will pass through the assembled valve and hot tap fitting and will allow the valve to close when retracted into the machine

· the bleed off valve is functional and not plugged

· a let by test of the branch drilling valve has been carried out.

A9.12.2
Consideration is to be given to the subsequent effects of debris, originating from the cutting operation, entering the gas stream. Hot tapping ought not to be performed upstream of meters, regulators/pressure control equipment, rotating equipment, burner plant or other equipment susceptible to damage unless a suitable filter/strainer or trap is installed that is capable of removing swarf and metal chippings.

A9.12.3
Valves used for hot tapping ought to have clear, full round openings at least 3.0 mm greater than the diameter of the drill or cutter.

A9.13

PROCEDURES ON COMPLETION OF HOT TAP OPERATION
On completion of cutting or drilling operations, a check is to be made of the following:

· the pilot/cutter of the hot tap machine is fully retracted, the branch drilling valve is in the closed position and the hot tap machine is vented via the bleed valve

· a let-by test has been performed to verify closure/isolation of the branch drilling valve in accordance with IGE/UP/1

· following removal of the hot tap machine, any cutting debris/swarf is removed from the branch drilling valve, a suitable blank flange/plug is fitted, and a tightness test is carried out

· the recovered coupon is retained to confirm successful completion of the hot tap operation

· any paint, coating or wrapping material that had been removed from the pipe run as part of the hot tap surface preparation has been replaced.

APPENDIX 10 :  SELECTION OF A GAS SUPPLY PROTECTION SYSTEM

A10.1
INTRODUCTION
Gas supply protection systems may be fitted to any appliance, group of appliances or the gas supply to a whole building, to protect the gas supplies system in the event of an incident such as a fire, failure of ventilation fans, etc.

GS(I&U)R require only a manual capability in the supply for isolation purposes.

The application of an AIV in the gas supply, as an additional safety feature, is often promoted as part of an overall building fire protection philosophy and sometimes as a protection against misuse or vandalism. However, it is necessary to consider the potential hazards, as well as advantages, of including such a valve.

A10.2
POTENTIAL HAZARDS
A10.2.1
A potential hazard could arise from the use of an AIV if it were to close and re-open without ensuring that any appliance installed downstream is isolated.  Under such circumstances, when the AIV is re-opened, gas would escape from any appliance which had not been turned off (automatically or manually) thus creating a potential hazard.

A10.2.2
A potential hazard is most likely to occur on an AIV that restores itself automatically to an open position on removal of the fault which caused it to close.

Examples of such an event are:

· a transient loss of electrical supplies (which can lead to significant operational problems)

· activation upon testing a fire alarm

· a transient or intermittent fault of an interlock that actuates the AIV.

A10.2.3
A potential hazard may also arise on an AIV that requires manual intervention to re-open if the operator is unaware that any non-automatic appliance installed downstream had not yet been turned off.

A10.3
AVAILABLE GAS SUPPLY PROTECTION SYSTEMS

A10.3.1
Valves
A10.3.1.1
Any plug, ball, sliding gate, butterfly or disc-on-seat valve may be designed to close automatically. When considering the use of valves with high starting and closing torques, for example some plug valves or larger ball valves, this potential will need to be addressed. Some types of valves impose far higher resistances to flow than others (see Section 14, Tables 19 and 20).

A10.3.1.2
Valves complying with BS EN 161 that are electrically de-energised to close can be used, provided they include either an integral device or an external system, such as an electric motor starter with “no volt” release, that prevents automatic restoration until the pipework system has been checked for integrity. Subject to satisfactory risk assessment, automatic restoration may, where fully automatic burners are fitted, be acceptable after a transient loss of electrical power. 
Note: This type of valve is not suitable for use as an AECV.
A10.3.2
Integrated systems
Systems that can be used to operate the valves described in A10.3.1 include:

· electrical systems (recommended)

Any type of electrical valve may be operated via gas detectors, smoke detectors, heat detectors or emergency stop button. They are normally manually reset e.g. via a key switch or reset lever.
Other systems include a sequential system using a pressure switch and timer, to check that the gas pipework is not leaking

· pneumatic systems (limited to 25 mm diameter availability)

A low-pressure cut-off valve, based on a regulator, can act as an AIV when an electrical solenoid valve is incorporated. This is, probably, the simplest system that complies with this Appendix 
· fusible link systems

The melting of a fusible link allows the valve to close. Systems may include fusible links, remote from the valve, which, on failure, release electrical power from the valve so allowing it to close

· drop weight valves (not recommended)
These are held open either by a fusible link system or, more rarely, thermal sensors on an electrical solenoid latch.  These are not, normally, suitable for gas installations and are prone to stick in the open position or be held permanently open by unauthorised interference.
A10.3.3
General

A10.3.3.1 
Clear warning and instruction notices are needed at the location(s) where manual resetting of the system takes place, stating:

· “Ensure all downstream appliances are turned off prior to restoration of the supply”, and

· “The supply should only be restored after giving consideration to the possibility that, following a loss of pressure, there may have been an ingress of air into the system”.

A10.3.3.2
The use of drop weight valves is not recommended.

A10.3.3.3
Simple fusible link valves have to be located within the zone that they are intended to protect and, therefore, have limited application.  A system of remote fusible links operating an actuating system can be applied with a valve to BS EN 161.
A10.3.3.4
In general, an AIV need not be of a non-combustible type as, in all cases, an accessible manual valve will be upstream of the AIV and can be used for isolation purposes.

A10.3.4
Specific installations
A10.3.4.1
School laboratories and workshops (see IGEM/UP/11)
The manual isolation valve is to be located inside or, preferably, outside the building or each self-contained area, or close to an exit from each self-contained area.

Where the above is not practicable, remote actuation of an AIV can be available close to an exit from each self-contained area.

An AIV system needs to be of the electrical or pneumatic type (see A10.3.2).

A10.3.4.2
School teaching areas (see IGEM/UP/11)
The problem of unauthorised entry into such areas render it generally impractical to locate a manual valve outside a building or even outside a self-contained area. In addition, the problems of unauthorised tampering with the valve in teaching areas may lead to hazardous situations.

The application of an AIV, including a system integrity check before the valve can be re-opened, is an option for such areas. The installation of emergency buttons, to operate the AIV at discrete points, is recommended.

Electrical or pneumatic normally are satisfactory for this application.

A10.3.4.3
Fume cupboards
Fume cupboards may introduce particular hazards which are not necessarily protected by the main laboratory protection system.

In such cases, the use of a small valve of the pneumatic type (see A10.3.2) with a weep solenoid valve linked to a differential pressure switch across the extract fan, is recommended. Fan-type air proving devices are unlikely to withstand the corrosive environment.

Note:
For educational establishments, reference may also be made to IGEM/UP/11.
A10.3.4.4      Commercial catering establishments

Guidance on selection and installation of AIV systems in commercial catering establishments is available in to IGEM/UP/19.

A10.3.4.5
Fire prevention
Fire protection systems are normally associated with an emergency shut-off push-button at the entrance to the plant room/boiler house. For any gas system, shut-off will be accomplished by closure of a valve complying with      BS EN 161. The system will isolate the electrical power to some or all the plant, as considered appropriate. In the event of an alarm condition, the system will require manual resetting.
For new educational establishments, and where the existing boiler/plant rooms are to be upgraded or refurbished, a means to automatically shut-off the fuel supply in the event of a fire is required by IGEM/UP/11.

Note 1:
Where shut-down is the result of a transient power supply failure, automatic resetting of the power supply (local or remote) is permitted. Alternatively, a system of alarm notification to remote key holders may be used. The risk of interrupting power supplies to remote plant controlled by the boiler house control panel needs to be assessed and the plant designed accordingly. Many modern package burners require local manual reset in the event of loss of power, as required by BS EN 676.

Note 2:
Many existing plant rooms/boiler houses are fitted with a manual isolation valve on the fuel supply. The requirement for automatic isolation of the gas supply to new buildings is not intended to be retrospectively applied to existing buildings, except as may be necessary as part of the conclusions from a risk assessment.

Note 3:
In the event of fire within a plant room which forms part of a main building, it is recommended that the general building fire alarm system is actuated.

A heat detection system needs to be installed and linked to the fire alarm system to raise an alarm.

Note:
Heat detection is preferable to smoke detection in a plant/boiler room, as smoke detection is more likely to cause false alarms.

A10.3.4.6
Dual fuel boiler plant (see IGEM/UP/10)
It is recognized that oil systems are protected by a “fire valve”. The need for an AIV on the gas pipework is doubtful, bearing in mind that, in most cases when firing on oil, the main gas train will be isolated. However, where requested, it is recommended that emergency push buttons will isolate all fuels and power to the burners using the SSOVs, rather than the fitting of an extra AIV. In most control systems, it is possible to achieve this remotely so causing the system to go to lockout.

APPENDIX 11 :
PIPEWORK INTEGRITY SYSTEMS (FORMALLY REFERRED TO AS WEEP BY-PASS PRESSURE PROVING SYSTEMS)
A11.1

INTRODUCTION
Weep by-pass pressurisation systems have, over the years, been widely used to prove that the downstream appliance/manual controls and pipework system is gas tight within practical limitations. The system was initially designed for use with manually controlled multi-burner plant prior to ignition of the burners for which IGEM/UP/12 applies. In recent years it has also been found useful in a pipework system supplying several appliances some of which may not be protected by flame safeguards, for example in catering establishments or school laboratories. Many systems also provide protection against inlet gas supply pressure failure that can again be useful with manually controlled plant. The earlier system using a simple low-pressure cut-off valve has now fallen into disuse although the valves can still be purchased in smaller sizes.

There are situations, such as in schools, catering establishments and laboratories, where there may be a number of appliances installed without flame safeguards on every burner. Such systems may also be used to protect installations against the effects of low gas pressures that might lead to loss of flame. They are also widely used as part of the AIV system logic to check the integrity of the pipework system before the automatic isolation valve can be reset. A single SSOV in the main line may be sufficient. 

The systems can incorporate other interlocks such as air pressure/flow switches, damper positions and gas or fire protection relay contacts to shut down the protection system.

IGEM/UP/2 considers the application of such systems and refers to them as Pipework Integrity Systems (with a weep solenoid valve) and Pipework Testing System (without a weep solenoid valve) to prevent confusion with the use of weep by-pass systems that are detailed in IGEM/UP/12 for furnace and oven applications. 

Systems complying with this Appendix are not normally used with an MOP above 100 mbar. Systems not using a weep by-pass are not to be used with an MOP above 25 mbar for NG or 40 mbar for LPG.

Note:
These pressure limitations recognise the difficulty of limiting energy flows through valves and leak sources at higher pressures. It does not however preclude the designer from developing a system that ensures safety.

A11.2

DESIGN REQUIREMENTS
A11.2.1
Weep By-pass System
This system is specified in IGEM/UP/2 and IGEM/UP/12 and checks that a leak does not exist greater than the smallest gas jet orifice in the system. This system is fully specified in Appendix 11 of IGEM/UP/12. They can nevertheless still be used in for many catering, schools and laboratory applications as an alternative to those described in A11.2.2 and A11.2.3 below.
A11.2.2
Pipework Integrity System

This is a version of the weep by-pass system (above) and this design incorporates an extended test period which provides additional security and detects small leakages. This system may be reset immediately following a failed gas test as the release of gas downstream is controlled through a limiting orifice. Such a system needs to be able to detect a natural gas leak of 0.3 m3 h-1 (0.1 m3 h-1 for LPG). The test time or purge volume adjustment ought not to be readily accessible to the user.

The pressurisation period ought not to exceed 10 seconds for systems using a weep by-pass with a limiting orifice not greater than 1 mm diameter.
This system ought not to be applied for natural gas systems with MOP above 25 mbar or LPG systems with MOP above 40 mbar unless a controlling pressure regulator is installed within the by-pass line.

A11.2.3
Pipework Testing System
The third system is one that performs a test of the pipework for a predetermined time depending upon the pipework volume, but the system is not pressurised via a controlled weep by-pass valve.  Such a system ought to be able to detect a natural gas leak of 0.3 m3 h-1 (0.1 m3 h-1 for LPG). The design will be such that the pressurising safety shut-off valve is not energised for more than two seconds, as controlled by a ‘fixed’ timing device of high reliability. The timing device will fail safe to zero.

In this system, the pressurising safety shut-off valve will not normally need to be open for more than two seconds but where the time has to be extended for a specific application, calculations will need to be made to ensure that there is no excess of gas released to the atmosphere that could create a dangerous situation.

The test time or purge volume adjustment will not be readily accessible to the user. After pressure test failure there will be a purge delay time of at least two minutes before reset can take place.

Pressure switches and transducers will be suitable for Natural Gas and for LPG and comply with BS EN 1854.

This system ought not to be applied for natural gas systems with MOP above 25 mbar or LPG systems with MOP above 40 mbar.

All automatic gas shut-off valves are to comply with the requirements of BS EN 161, as appropriate.

Timers and pressure transducer settings are only to be accessible to a competent commissioning engineer.

Pressure switches are to be sealed against unauthorised interference.

The control panel will display useful operating parameters such as power on, initial test pressure made, test time progressing, test failed/lockout or test completed AIV opened.

Emergency stop and reset buttons/switches will be provided. Stop buttons may be shrouded if their location exposes them to inadvertent operation.
A11.3
OPERATIONAL REQUIREMENTS 

Prior to light-up of manually operated plant without a full flame safeguard system, it is essential to ensure that all manual valves on burners or appliances are in the closed position. This can be performed by permitting a small, and controlled, flow of gas through a limiting orifice to by-pass the SSOVs (see Figure 30). If any of the downstream valves are not closed, the pipework will not pressurise and, thus, the circuitry will prohibit the opening of the SSOVs.
The weep valve can be a mechanical push button valve suitable for operation on gas or a solenoid valve operated by a panel-mounted manual push button. Other combinations can include key operated switches with timers set to the test period used in the calculations in A11.3.1.

The quantity of gas that is allowed to flow, and the time that it is allowed to flow, has to be such that, if any of the valves are in the open position, no hazard will arise.


FIGURE 31 - TYPICAL LAYOUT FOR A WEEP BY-PASS OR PIPEWORK INTEGRITY PROVING SYSTEM

A11.3.1
Method of Calculation
(a)
Calculate the volume of pipework to be pressurised - VP
(m3)

(b)
Decide the time for pressurisation (normally 45 to 180 secs) - T (secs)

(c)
Calculate the quantity of gas necessary to raise the downstream pipework volume from zero to line pressure from:
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V is the quantity of gas required (m3)
Pu is the upstream line pressure (mbar)
(d)
Calculate the required flow rate to pressurise the pipework in the selected time T secs
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(e)
Calculate the orifice area from:
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Cd is the coefficient of discharge of the limiting orifice (see below)

A is the area of the limiting orifice (mm2)
Pu is the upstream line pressure (mbar)

s is the density of gas relative to air.

It is recommended that a correctly designed and drilled jet is used for the orifice (see Figure 31). A pre-drilled jet could have a Cd of typically 0.85 while a homemade orifice may have a Cd as low as 0.6. Lower Cd orifices will have the effect of increasing the test time.
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FIGURE 32 - TYPICAL LIMITING ORIFICE

A11.3.2
Ensuring the flow rate is safe if a valve is open

A11.3.2.1
To ensure that the maximum flow rate through the limiting orifice will not lead to a hazard, it is necessary to estimate what this flow rate would be if the downstream pipework vented directly to atmosphere, i.e. the room, and at atmospheric pressure.

The flow rate through the orifice will then be:
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A11.3.2.2
The value of Q2 has to be compared with the purge air flow rate (forced draught type burners) on the total number of burners in the sector/zone being tested.  Q2 has to be limited to a flow rate such that the gas concentration in the combustion chamber will not exceed 10% of lower flammability limit (LFL). 

Therefore, Q2 has to be no greater than:

Q3 = cold air flow rate through the sector or zone/200 (m3 h-1).  

A11.3.2.3
If Q2 exceeds Q3 the orifice size needs to be reduced and a new value of T taken as follows:

The new area of the orifice An = 
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The new value of T will be  
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A11.3.2.4
If the burner is of natural draught design where the purge flow rates are not easy to determine:

Q3 = the actual burner gas flow rate/20 (m3 h-1). 

This calculation assumes that free air flow conditions exist within the combustion chamber.

A11.3.3
WEEP BY-PASS PRESSURE PROVING USING A LOW-PRESSURE CUT-OFF VALVE

A11.3.3.1
General

The valve is shown diagrammatically in Figure 32. Operating the re-set pull ring causes a small flow of gas to pressurise the downstream pipework. When the pressure equals approximately 50% of the upstream pressure, the pressure acts upon the diaphragm causing the valve to open. The required orifice area can be calculated in a similar manner to as before except that the downstream pressure is 50% of the upstream pressure. During commissioning, it is essential that the valve does not reset at a pressure below 50% of the line pressure and that the burners continue to operate safely right down to the set “drop-out” pressure of the valve.

FIGURE 33 – LOW-PRESSURE CUT-OFF VALVE

A11.3.3.2
Method of calculation of limiting orifice size

(a)
Calculate the volume of the pipework to be pressurised, Vp (m3)
(b)
Decide the pressurisation test time (normally 45 to 180 secs) T (secs)
(c)
Calculate the quantity of gas necessary to raise the downstream pipework from atmospheric to 50% line pressure using:
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V = quantity of gas required
(m3)
Pu = upstream line pressure
(mbar)
(d)
Calculate the required flow rate to pressurise the pipework in the selected time T secs.
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(e)
Calculate the orifice area from:
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Cd = coefficient of discharge as before

A = limiting orifice area 

(mm2)

Pu = the upstream pressure 
(mbar)

s = density of gas relative to air.
A11.3.3.3
Ensuring the flow rate is safe if a valve is open

A11.3.3.3.1
To ensure that the maximum flow rate through the limiting orifice will not lead to a hazard, it is necessary to estimate what this flow rate would be if the downstream pipework vented directly to atmosphere.

The flow rate through the orifice would then be:
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A11.3.3.3.2
The value of Q2 has to be compared with the purge air flow rate (for forced draught burners) on the number of burners in the sector/zone to be tested. Q2 has to be incapable of giving a flow rate such that the gas concentration in the combustion space is greater than 10% LFL.

That is to say:  

Q2 has to be less than 

Q3 = cold air flow rate through the sector or zone/200 (m3 h-1). 

A11.3.3.3.3
If Q2 exceeds Q3, the orifice size needs to be reduced and a new value of T taken as follows:

The new area of the orifice  An = 
[image: image58.wmf]2

3

Q

A.Q



(m2)

The new value of T will be  
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A11.3.3.3.4
If the burner is of natural draught design where the purge flow rates are not easy to determine

Q3  = the actual burner gas flow rate/20 (m3 h-1).

This calculation assumes that free air flow conditions exist within the combustion chamber.

A11.4

APPLICATION TO INSTALLATION PIPEWORK
A11.4.1
There are situations, such as in schools, catering establishments and laboratories, where there may be a number of appliances installed without flame safeguards on every burner. Proving systems may be used to protect such installations against the effects of low gas pressures that might lead to loss of flame. They are also widely used as part of the AIV system logic to check the integrity of the pipework system before the valve can be reset. In these systems, a single SSOV is acceptable, subject to a risk assessment.

A11.4.2
The application of weep by-pass systems on such installations may be limited by the smallest valve or burner on the system or the sensitivity of the pressure test on an AIV system before restoration.
A11.5
FURTHER REMARKS
A11.5.1
It is recommended that the low-pressure cut-off valve in Figure 29 is set such that it contacts close at the maximum safe operating pressure at which burner stability can be assured. Typically, this will be some 80% of the line pressure. The effect of reducing the pressure switch setting to below this value, while minimising nuisance shutdowns, is to increase the leakage potential, i.e. to reduce the sensitivity of the test.

A11.5.2
It is recommended that a dial-type pressure gauge is fitted adjacent to the push button, downstream of the orifice, in order that the operator can observe the state of the system.

A11.5.3
The time to pressurise the system will be almost zero if the pressure has not decayed prior to reset. It will be at its longest if the system has vented to atmosphere.

A11.5.4
If the time is considered to be excessively long, it will be necessary to divide the pipework into smaller test volumes.

A11.5.5
Where full sealing flue or air inlet dampers are fitted, the damper has to be proven in the open position before operating the proving system.

A11.5.6
When shutting down plant, it is recommended that the plant main isolation valve be first closed followed by closure of the individual burner valves. 

A11.5.7 
The use of two safety shut-off valves is not considered necessary when applied in association with an AIV system protecting installation pipework.
A11.5.8
The weep by-pass system can incorporate other interlocks such as air pressure switches, damper positions and gas or fire protection relay contacts, in cases where flame protection is not required by these procedures.

APPENDIX 12 : FUEL GAS DETECTION SYSTEMS
The use of gas detectors is optional unless, under DSEAR, a risk assessment indicates that a gas detection system is required. The advantages and disadvantages of a gas detection system are outlined below. Advice on selection and application of detectors is given assuming the overriding preference is for good ventilation of pipework and appliances.

Note: 
Information on appropriate automatic valves is given in BS EN 161, BS 7461 and Appendix 10.

There are several situations in which gas detectors may be applied in commercial or industrial installations, either directly associated with gas equipment or supplies where gas leakage could cause a hazard. Good pipework maintenance regimes and good ventilation will, normally, obviate the need for gas detection systems at MOP below 500 mbar.

Careful examination of individual circumstances and proper consideration to the role of gas detectors is required.

Gas detectors may be used as early warning devices indicating the occurrence of small leaks, where manual checks for leakage and good maintenance is inappropriate, or as executive devices taking action in the unlikely event that a dangerous leak exists. Consequently, the siting of detectors and their sensitivity are of considerable importance, as is the application of regular maintenance and calibration procedures.

The advantages and disadvantages of installing gas detectors are given below:

A12.1
ADVANTAGES
· may improve safety by affording protection against eventualities that cannot be guarded against in the gas installation

· can detect the presence of gas in unattended location

· can supplement other measures taken in manned installations

· can be located in positions not normally accessible to personnel if provision can be made for routine calibration of the detector sensing head.

A12.2
DISADVANTAGES
· require regular maintenance and calibration if reliability in operation is to be maintained. These would normally be remedied following a risk assessment

· may encourage a reduction in the primary aspects of safety in gas installations, for example, servicing

· lead to a false sense of security unless an adequate number of appropriate sited detector sensing heads are fitted to cover all potential sources of gas leakage

· may lead to less attention being given to providing satisfactory standard of ventilation and maintenance.

A12.3
CONCLUSION
A12.3.1
The installation of gas detectors will only improve safety where:

· personnel are available to take corrective action when an alarm is sounded or 

· the detector takes executive action, that is operates an AIV in the gas supply.

Note: 
Such executive action would be of limited practical value if the source of gas escape were outside the building.  A loss of power for a short duration can lead to nuisance shut-down and severe inconvenience to gas users.

A12.3.2
Only detectors meeting the requirements of the relevant parts of BS EN 60079, which are maintained and calibrated regularly, would make any contributions to safety.
A12.3.3
The siting of gas detectors, and the number employed, needs to be considered carefully in order to ensure that they are used to best effect and the potential for false alarm is minimised.

A12.3.3.1
Where the density of the gas to be detected is lighter than air, the detector heads need to be located above the potential leak sources. 

Note:
A height of at least 1.5 m above potential leak locations is generally advisable.
A12.3.3.2
Where the density of the gas to be detected is about the same as air, the detector heads need to be located both above and below the potential leak sources. 
Note:
A distance of at least 1.5 m from potential leak locations is generally advisable.

A12.3.3.3
Where the density of the gas to be detected is heavier than air, the detector heads need to be located below the potential leak sources. 

Note 1:
As a guide, the SG of Natural Gas is approximately 0.6 and LPG 1.5.

Note 2:
The actual position of the gas detectors will be dependent upon the detector head type and configuration and the requirements will be detailed in the manufacturer’s instructions.

A12.4
ADDITIONAL REQUIREMENTS
In applying gas detectors, the following factors needs to be taken into account:

· any executive action to isolate gas supplies needs to incorporate an automatic gas tightness check on downstream pipework in situations where the equipment/plant supplies does not have fully automatic flame safeguards

· any AIV used needs to comply with the intent of BS EN 161. 

APPENDIX 13 : TYPES OF FLEXIBLE CONNECTIONS

A13.1
DESCRIPTION

A13.1.1
Semi-rigid coupling and flange adaptor (see clause 13.3.2)

A13.1.1.1
Figures 34 and 35 illustrate the mechanically jointed coupling and flange adaptor.
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FIGURE 34 - MECHANICALLY JOINTED SEMI-RIGID COUPLING
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FIGURE 35 - FLANGE ADAPTOR

A13.1.2
Bellows

A metallic tubular component consisting of one or more annular corrugations, designed primarily to permit axial movement (see also BS 6129-1 and BS ISO 15348). It shall be compliant with a fire resistance test carried out in accordance with BS EN 1775 annex A.
A13.1.3         Swivel joint


A joint, in otherwise firm and rigid pipework, that allows free turning of one side of the joint relative to the other (see Figure 36).
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FIGURE 36 - SWIVEL JOINTS

A13.1.4
Quick release couplings

A two-part fitting which may be connected or disconnected quickly without the use of tools.

A13.1.5
Non-metallic tubing or metal hose
A tube or hose designed to allow non-torsional movement between pipes or pipe fittings.

A metal hose may consist of annular or helical formed convolutions and shall be either flexibility type 1 or type 2. It shall be fitted in accordance with BS 6501-1 or to the manufacturer’s instructions and should be non-combustible.
Flexible tubes or hoses are available with or without braiding and sheathing.

Relevant Standards are BS 6501 and BS EN ISO 10380.
A13.2
APPLICATIONS 
A13.2.1
Thermal expansion 

A long length of pipework may be subject to appreciable thermal expansion along its length. Normally, below-ground pipework is not affected and it is only in very large above-ground installations that provision may have to be made for longitudinal expansion. Connections to furnace burners may pose special problems.

Thermal expansion is length and temperature related. For example, a 100 m length of steel pipe in a 0oC to 30oC environment will vary by up to 33 mm. Suitable pipe supports which do not chafe the pipe or damage its corrosion protection are essential (see Section 12).

A13.2.2
Structural movement
Certain types of building are known to be subject to structural movement, indeed some are designed to move. High-rise buildings tend to "sway" in the wind and all large buildings are liable to settlement. In these instances, the pipework in the building may move relative to the incoming supply pipework.

A13.2.3
Vibration 

Vibration will be present in all moving machinery, especially in such as gas engines, compressors, mixers and pressure die-casting machines. To prevent vibration being transmitted throughout the whole gas installation, and to avoid fatigue fractures of the pipework, a flexible connection may be fitted in the pipework to such equipment. Reference is required to be made to the manufacturer to confirm application. Further guidance is provided in BS 6501 and BS EN ISO 10380.

A13.2.4
Rotation and torsional strain

Where pipework feeds rotating equipment through the hinge axis of hinge-mounted burners or along the trunnion axis of tilting equipment, it will be necessary for the pipework to rotate or swivel. If allowance has not been made for rotation or torsional strain on the plant design, a flexible connection is necessary.

A13.2.5
Mobility
Mobility refers to the need for pipework to be capable of appreciable movement without being disconnected. Examples of such a requirement are adjustable width tunnel ovens, integral burners on tilting furnaces, retractable burner units and connections to appliances that have to be moved for access or cleaning. Further examples are moored floating structures such as restaurants and public houses which, especially when situated on tidal waters, are subject to considerable vertical movement together with multi-directional sway.

A13.2.6
Portability
A13.2.6.1
Portability refers to equipment which is moved physically from place to place, being used at each place in turn. Typical examples are the trolley burners used for continuous kiln firing and the temporary burners used on glass tanks for initial heating up from cold. In these applications, it is convenient to use a flexible connection at each point of use rather than connecting with rigid pipework, so avoiding problems of misalignment when making connections.

A13.2.6.2
An additional important consideration is that such portable equipment will be disconnected continually and reconnected by persons not deemed to be "competent". It is essential that self-sealing quick-release couplings are used in such applications (see clause 13.3.5).
	PURPOSE
	SUITABILITY

	
	SEMI-RIGID COUPLING AND FLANGE ADAPTOR
	BELLOWS
	SWIVEL

JOINT
	FLEXIBLE TUBE OR HOSE

	Thermal

expansion
	No
	Yes2
	No
	Not normally

	Misalignment
	Yes
	Limited3
	No
	Yes

	Structural

movement
	Yes1
	Yes4
	No
	Limited6

	Vibration
	No
	Limited2
	No
	Yes7

	Rotation
	No
	No
	Yes
	No

	Torsion
	Limited1
	No
	Yes
	No

	Mobility
	No
	No
	Yes5
	Yes8

	Portability
	No
	No
	No
	Yes9

	Notes:


1.
A semi-rigid coupling may be acceptable. A flange adaptor is unlikely to be acceptable.


2.
See clause 13.3.3.


3.
Bellows need to be designed especially for prevention of misalignment and vibration.


4.
Purpose-designed bellows are preferred for use in ducts and for branch connections from



risers in multi-storey buildings


5.
May provide the necessary mobility of pipework by using suitable combinations of joints.


6.
Short lengths may be used but braided hose to BS 6501-1 or purpose-designed bellows are



preferred.


7. 
Manufacturers need to be consulted for advice on minimum length for the amplitude and



frequency of vibration expected.

8. 
   See clause 13.3.6.

9.    Tube hose needs to be sheathed.


Note:
For each application, the suitability of the connection is shown together with brief explanatory remarks when necessary.

TABLE 33 - SUITABILITY OF FLEXIBLE CONNECTIONS
APPENDIX 14 : LOW-PRESSURE CUT-OFF SWITCHES 
The Gas Act enables a GT to require a consumer using an engine, gas booster, compressor, or any other apparatus that creates low pressure (hereafter referred to as machine) to fit and maintain a device to prevent inconvenience or danger to other consumers.  It is normal good practice to fit a low-pressure cut-off switch or transducer to comply with such a requirement.
Note: see section 17 of the Gas Act (as amended)

This appendix provides guidance on complying with the requirement when using a pressure switch.  In addition, it indicates other factors to be taken into account to protect other appliances within the consumer’s premises where the equipment is being used.

The term “switch” can refer to a pressure switch or a transducer.

A14.1 
ESSENTIAL FEATURES OF A LOW-PRESSURE CUT-OFF SWITCH

These shall comply with BS EN 1854 and be capable of being sealed to prevent unauthorised adjustment.
A14.2
INSTALLATION
Refer to Figure 34.
A14.2.1
The low-pressure switch setting needs to be set as high as possible to provide maximum protection to the gas supply without causing nuisance shutdown of the machine.
The designer of the installation pipework shall determine a suitable set point for the switches to ensure safety of the consumer’s system and the upstream network.

The minimum acceptable cut-off pressure for normal low-pressure supplies is about 50% of OP.

Note:
This minimum value is subject to the gas supplier’s specification. The cut-off pressure for installations, supplied at other than normal pressure, will normally be specified individually by the gas supplier. 



FIGURE 37 - TYPICAL SCHEMATIC WIRING DIAGRAM FOR 3-PHASE
 STARTER
A14.2.2
In certain cases, the minimum set points stated in A14.2.1 may cause nuisance shut down. This problem can be overcome by damping the action of the pressure switch for a short period. If damping is applied, or the response time of the switch exceeds 0.5 secs, it is important to ensure:

· the pressure at any point in the supply pipework remains above a level which could affect the safe operation of other gas appliances

· the response time is not more than 3 seconds.
Note: 
Pneumatic damping is often achieved by inserting a short length of larger size pipe into the supply to the pressure switch. A suitably sized orifice may also be fitted on the inlet side of this damper volume.

A14.2.3
Where gas appliances are fed from upstream of a machine, the appliances have either to be protected against a low pressure condition or have to conform to an appropriate Standard. This may mean the pressure switch on the machine is set at such a level that it cuts out the machine before other plant is affected.

A14.2.4
The impulse pipe to the pressure switch has to be fitted upstream of the machine inlet but downstream of the machine isolation valve. Where possible, the distance from the machine inlet to the impulse pipe connection needs to be more than 5 times the diameter of the pipe supplying the machine. The pipe length needs to be kept to a minimum.
A14.2.5
The impulse pipe to the pressure switch needs to be upstream of any other machine, gas booster or compressor pressure relief by-pass. 

A14.2.6
Impulse pipes are not permitted to be fitted with a two-port manual valve which would prevent the pressure switch from functioning or failing to safety. In the exceptional case of isolation being required, it needs to be capable of being locked and sealed in the open position and may be of three port design venting the pressure switch to atmosphere. 

A14.2.7
The operating instructions need to draw attention to the requirement to investigate the cause of any repeated low pressure fault condition.

A14.2.8
Adequate pressure test points need to be installed to permit testing.

A14.2.9
The switch needs to be located where it is not liable to be damaged or subjected to excessive vibration.

A14.2.10
On installations having more than one machine, it is recommended that each machine is fitted with a separate pressure switch.

A14.2.11
It is recommended that a pressure switch indicator light or outlet pressure gauge be fitted in a position that is clearly visible from the normal operating position.

A14.2.12
Any conduit entries on the switch need to be properly sealed to prevent gas passing back up the conduit in the event of a diaphragm failure. 

A14.3

OPERATION AND TESTING
A14.3.1
It is the responsibility of the user to ensure that the low-pressure cut-off switch operates correctly at all times.

A14.3.2
Before a machine is first operated, the consumer (or the installer on their behalf) is to check the setting and operation of the pressure switch and seal the setting.

A14.3.3
The consumer needs to have site procedures to check the setting at least annually and re-set if necessary.

A14.3.4
The pressure switch cannot be bypassed, even temporarily, as it would be a breach of the Gas Act and could cause serious hazards to other consumers.

A14.3.5
On completion of a satisfactory test, the following needs to be recorded:

(
date of test

(
cut-off pressure

(
response time

(
no automatic re-start

(
tested by.

APPENDIX 15 : COMMISSIONING

	New gas installation pipework commissioning check list

	Pre-checks prior to test
	Yes / No / Not applicable
	Action points

	If the site is supplied from a new gas connection:

· Is an authorised gas supply contract in place?
· Has the gas meter installation been installed, tested and commissioned and suitably labelled in accordance with the appropriate Standard?

	
	

	If the site is supplied from a new LPG Storage vessel:

· Has the installation been installed, tested and commissioned and suitably labelled in accordance with the appropriate Standard?

	
	

	Have the requirements of DSEAR been complied with?
	
	

	Has the total connected load been checked and the pipework sized in accordance with the appropriate Standard?
	
	

	Is a gas line diagram in accordance with the appropriate Standard fixed in a prominent position at the primary meter location? 
	
	

	Has protective equipotential bonding of the installation pipework in accordance with the appropriate Standard been installed?
	
	

	Where the installation pipework passes through walls and dividing sections, is it suitably sleeved and fire-stopped in accordance with the appropriate Standard?
	
	

	Where the installation pipework passes through a duct, void, or enclosure, is it adequately ventilated in accordance with the appropriate Standard?
	
	

	Is the installation pipework adequately supported in accordance with the appropriate Standard?
	
	

	Are the installation pipework components constructed in accordance with the appropriate Standard? 
	
	

	Is the installation pipework jointed in accordance with the appropriate Standard and are NDT/joint records available?
	
	

	Are all necessary ECVs, AECVs, and section isolation valves installed in accordance with the appropriate Standard?
	
	

	Are all ECVs and AECVs clearly labelled and is the method of operation clearly labelled?
	
	


	Where the installation is supplied at an elevated pressure:

· Are suitable pressure regulators installed, tested and commissioned in accordance with the appropriate Standard?
· Are over pressure protection devices (OPCO) installed, tested and commissioned in accordance with the appropriate Standard?
· Are creep relief/pressure relief valves installed, tested and commissioned in accordance with the appropriate Standard?
· Where vents are fitted to the above devices, are these installed in accordance with the appropriate Standard and do they terminate in a safe location?
	
	

	Has a written scheme of examination been drawn up in accordance with PSSR where applicable?


	
	

	Has the Safe Operating limit (SOL) been specified in accordance with PSSR where applicable?
	
	

	Has the installation pipework been fitted with suitable test points in accordance with the appropriate Standard?
	
	

	Has the installation pipework been fitted with suitable purge points (for commissioning and decommissioning) in accordance with the appropriate Standard?
	
	

	Are all unconnected outlets and spare off-takes sealed with an appropriate fitting?
	
	

	Test and purge
	
	

	Has the installation pipework been strength tested and a certificate issued in accordance with the appropriate Standard? 
	
	

	Has the installation pipework been gas tightness tested and a certificate issued in accordance with the appropriate Standard?
	
	

	Has the installation pipework been purged to gas and a certificate issued in accordance with the appropriate Standard?
	
	

	Checks after purge
	
	

	Have all purge points been sealed with an appropriate fitting?
	
	

	Is the installation pipework suitably protected against corrosion in accordance with the appropriate Standard?
	
	

	Is the installation pipework correctly identified or labelled in accordance with the appropriate Standard? 
	
	

	If the site is supplied from a new gas connection, has the meter regulator been adjusted, set and sealed at the required pressure at full flow by an authorised person? 
	
	


	If the site is supplied from a new LPG storage vessel, has the pressure regulator been adjusted, set and sealed at the required pressure at full flow by an authorised person?
	
	

	Has all ancillary equipment been tested, commissioned and sealed in accordance with the appropriate Standard and manufacturers recommendations?
	
	

	Checked by (print)

Position

Signature
Date


APPENDIX 16 : MARKING OF EQUIPMENT TO SIGNIFY SUITABILITY FOR USE IN EXPLOSIVE ATMOSPHERES
Example of labels that are commonly found on certified equipment are shown below. Further details can be found in IGEM/GM/7A.

CENELEC Approved

          

 

      Apparatus for HA            
Temperature





Type of protection


EU explosive







Gas group

atmosphere symbol

Test house symbol




Type reference

(e.g. BASEEFA)
   Manufacturer








     Certificate No.

FIGURE 38 -
TYPICAL EXAMPLE OF PRE-ATEX EQUIPMENT MARKING








FIGURE 39 -
TYPICAL EXAMPLE OF ATEX EQUIPMENT MARKING, INCLUDING RELEVANT DEFINITIONS
Note: The CE mark continues to be valid but may be replaced by UKCA in the future.
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TABLE 23  -	APPROXIMATE FLOW RATE (m3 h-1) IN STRAIGHT HORIZONTAL PIPES WITH 


                     1 mbar PRESSURE DIFFERENTIAL BETWEEN EXTREMES, FOR pGAS = 0.6 


                     (pAIR = 1.0) AND WITH 1 mbar DIFFERENTIAL FOR pGAS = 1.5,  


                     MOP ≤ 75 mbar.  PIPE LENGTHS 5 m to 250 m.
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For high-pressure regulator outlet pressures, fit a low-pressure regulator in the by-pass loop
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BAS 99 ATEX 5764X
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[EEx ia] II T6 - 40 °C  < Tamb < +50 °C
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For high pressure regulator outlet pressures a low pressure regulator should be fitted in the by-pass loop 
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