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Introduction

The highly respected second edition of Gas Installation Technology was completed in 2010,
and as with any technical work, revisions are needed in light of new thinking, industry
updates, advances and innovations. This third edition builds on the fine foundation of the
work completed by Roy Treloar and continues to cover all areas of the gas industry that
operatives are likely to encounter.

In addition to being fully updated to current standards, the layout has been revised and
includes a number of additions. An appendix has been included along with a comprehen-
sive index and section-numbered text for ease of referencing. Commercial Catering and
Commercial Laundry have been given their own dedicated parts, and there are additional
parts focusing on Educational Establishments and the ACS Assessment Process. Full-colour
photographs are now displayed throughout.

The information contained within continues to purposely group together all the various
aspects of gas work to include both natural gas and LPG within domestic and commer-
cial installations. This overcomes the problem of repeating topics and allows all relevant
information to be contained within one volume. There are variances to this, hence the need
to sometimes identify specific installation types and procedures, and this has been done
where necessary.

Although many recent industry standards and documents have adopted new style unit
symbols in their specification text, we have continued to use the more familiar original
notations throughout this book, as shown below and defined in the Appendix:

New style unit symbols Original style as used within this book

m s−1 m/s
m3 h−1 m3/h
m3 s−1 m2 m3/s/m2

The book is not designed to be read from cover to cover, and the reader will invariably need
to dip into it to retrieve information on a specific problem or interest. A particular topic of
interest can be found in one of the following ways:

● First, by referring to the contents page which identifies the subject areas of the book.
● Second, by referring to the index and choosing a term related to the subject in question.



xii Introduction

This book will be beneficial to both new entrants to the gas industry and highly experi-
enced engineers alike. It will prove an invaluable on-site guide for all gas engineers, and
we hope that it will also prove useful during training and in preparation for your ACS
assessments.

It should be noted that Building Regulations differ depending on where you are working
in the United Kingdom. As it has not been possible to list all regional differences, this pub-
lication primarily refers to Building Regulations (England). Therefore, operatives should
ensure that they are working to the correct regulations by contacting their Local Authority
Building Control.

With the completion of this revised edition, it is our sincere hope and expectation that
Gas Installation Technology will continue to be widely used and respected by all sectors of
the gas industry.

Stephen Denney/Andrew Burcham
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The Gas Industry

The Gas Industry

1.1 The gas industry has gone through major changes in the past few decades. Prior to,
and during, the early 1960s most gas installation work in the UK was undertaken by British
Gas. In 1968, a 22-storey block of flats in Canning Town, East London, was devastated by a
major gas explosion, which persuaded the industry that a body was needed to oversee this
kind of work. As a result, in 1970 a voluntary gas body was formed, called the Confederation
of Registered Gas Installers (CORGI).

During the early 1970s, plumbers and heating engineers began to take a greater interest
in undertaking gas work, thanks to central heating systems becoming a requirement in the
average home. In 1972 the first Gas Safety Regulations were introduced, which identified
the legal responsibilities to which the installer had to adhere.

With the introduction of the Approved Code of Practice (ACOP) in 1990, gas installers
started to take updated training and assessments in gas working practices. By 1991, anyone
working in the gas industry for financial gain had to be registered with a Health and Safety
Executive (HSE) approved body.

From 1991 through to 2009 CORGI (renamed the Council for Registered Gas Installers)
held the register, which all gas engineers needed to be a member of. On 1 April 2009, under
an agreement with the HSE, the Gas Safe Register was launched and replaced CORGI as
the only gas safety registration body in Great Britain and Northern Ireland. The Gas Safe
Register also operates in the Isle of Man, Jersey and Guernsey and works on behalf of the
relevant Health and Safety Authorities in those regions.

Since 1991 all gas engineers have needed to be assessed as competent in the aspect of gas
work that they wish to undertake; undertaking any work without this assessment would
mean that they are in breach of the law and working illegally. The assessment that an indi-
vidual undertakes is called the Nationally Accredited Certification Scheme for Individual
Gas Fitting Operatives (ACS). There are many different assessments, and these are listed in
Section 1.5.

Gas Installation Technology, Third Edition. Andrew S. Burcham, Stephen J. Denney and Roy D. Treloar.
© 2024 John Wiley & Sons Ltd. Published 2024 by John Wiley & Sons Ltd.



2 1 The Gas Industry

Working in the Gas Industry

1.2 Today, if you wish to work in the gas industry, you must belong to a Gas Safe registered
company or become registered in your own right. Becoming registered is no easy task, and
currently there are really only two options available:

Option 1
Gain a qualification such as a Level 3 Diploma in Gas Engineering or a Level 3 Plumbing
and Domestic Heating diploma with a gas pathway.

These qualifications are usually linked to an apprenticeship and are vocational, meaning
employment with a Gas Safe registered company is necessary. These qualifications require
the completion of in-centre and work-based training. This provides the knowledge, skills
and experience individuals need to apply for Gas Safe registration after completion of the
knowledge and practical assessments associated with the course. In addition, you will
also be required to build an ‘on the job’ portfolio of work-based evidence whilst working
under the direct supervision of a registered gas engineer. Only after you have successfully
completed your qualification can you apply for Gas Safe registration.

Option 2
Enrol in an industry-recognised training programme that meets the requirements of
IGEM/IG/1 ‘Standards of training in gas work’.

This standard, first published on 1 April 2014 by the Institution of Gas Engineers and
Managers (IGEM), provides the agreed scope and structure of training for new entrants to
the gas industry and will enable you to gain experience in the areas of gas work that you
wish to undertake. The course will be an extended Managed Learning Programme (MLP)
and will consist of a minimum number of classroom-based guided learning hours.

You will also need to complete a minimum number of hours ‘on the job’ training whilst
working under the direct supervision of a Gas Safe registered engineer who is willing to
sponsor and train you, acting as your mentor. During this period, you will need to complete a
portfolio with authenticated evidence of installations that you have completed, demonstrat-
ing the relevant knowledge, skills and experience you have gained whilst working under the
guidance of the registered installer.

You will then complete a range of theoretical and practical assessments at the training
centre to prove your knowledge, skills and understanding of matters relating to gas safety.
Upon successful completion of both on and off-site requirements, you will be issued with a
certificate of training.

With your certificate of training, you can now apply to undertake the written and practical
ACS assessments relevant to your MLP training course. Only after completing your MLP
and passing your ACS assessments can you obtain work with a Gas Safe registered business
or apply to become registered in your own right.

The contact details for the HSE gas registration scheme are:
Gas Safe Register
Website: www.gassaferegister.co.uk
Email: enquiries@gassaferegister.co.uk
Phone: Engineers: 0800 408 5577; Consumers: 0800 408 5500

http://www.gassaferegister.co.uk/
mailto:enquiries@gassaferegister.co.uk
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Regardless of which option you choose, if in the future you would like to extend the
scope or range of gas work undertaken, you will first need to provide evidence to the train-
ing centre that you have Gas Safe registration. There must also be a minimum period of
12 months since completion of your original core gas safety qualification or ACS. You will
then be required to undertake further classroom-based training on your chosen subject
before attempting the relevant ACS assessments.

Where an engineer wishes to extend the scope or range of gas work within 12 months of
completing their core qualification or ACS, it is possible to undertake an MLP – Bridge with
a recognised training provider. The training duration and content will follow the specifica-
tion set out in IGEM/IG/1 for the relevant extensions. Gas Safe registration will be required.

Gas Safe Register

1.3 The Gas Safe Register is the only registration body for businesses and individuals
working within the gas industry in Great Britain, Northern Ireland, Isle of Man, Jersey and
Guernsey. By law, all individuals and businesses working with gas in these regions must
be on the Gas Safe Register. Each operative is issued with a personal licence number but
may not necessarily have their own individual registration. Often it is the business that is
registered, but registration will only be granted providing the business employs at least one
qualified gas engineer. All gas engineers that a business employs must be listed on the Gas
Safe Register, which is publicly available for consumers to verify online.

As further proof that an operative is qualified and on the register, Gas Safe issues an iden-
tification card annually to all those registered. The operative should carry this as proof of
registration and is encouraged to show this to their customers. On the reverse of the card is
a list of the work categories that the operative is allowed to perform, see Figure 1.1.

Gas Safe carryout inspections of the work performed by businesses on the register to
ensure compliance with the law. Gas Safe will also investigate gas safety complaints and,
where necessary, apply sanctions for unsafe work or where there have been breaches to the
rules of registration.

(a)

Figure 1.1 (a) An example of the Gas Safe Register ID card (front). (b) An example of the Gas Safe
Register ID card (rear). Credit: Gas Safe Register
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(b)

Figure 1.1 (Continued)

Although registration has been a legal requirement since 1991, there are still regular
instances of individuals working illegally and putting people’s lives at risk by leaving unsafe
gas installations. Gas Safe play a critical role in investigating this illegal work and will pass
investigation reports of illegal gas work performed by un-registered individuals and busi-
nesses to the HSE for further investigation and possible prosecution.

Working Without Registration

1.4 By carefully examining the Gas Safety (Installation and Use) Regulations you will
find that it is possible to undertake some gas work without the need for registration, but
these circumstances are very limited. For example, Regulation 2 lists areas to which the
Gas Regulations do not apply. These include certain work within factories, mines, quarries,
agricultural premises etc. However, when working in such premises, competence in gas
work is still required in order to comply with the requirements of the Health and Safety at
Work Act. In addition, the Gas Regulations stipulate that whoever works on a gas fitting or
installation must be competent to do so whether or not they are required to be an approved
member of a class of persons (Gas Safe). This would also apply to do-it-yourself gas work or
those performing favours for friends and family. The law requires that an individual who
intends to carry out these types of gas work still needs to be competent. This can be proved
by successfully completing an appropriate training course followed by an assessment of
competence sufficient for, and relevant to, the type of work being undertaken.

Nationally Accredited Certification Scheme for Individual Gas
Fitting Operatives (ACS)

1.5 In order for gas operatives to prove competence and work in a particular aspect of
the profession, they need to have undertaken the appropriate ACS gas assessment. There
are many different assessments that are applicable to domestic, commercial, natural gas
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and liquified petroleum gas (LPG) installations; there are also some specialist and service
provider assessments. In addition to the list of assessments identified below, there is a range
of changeover assessments, providing conversions between the various core assessments,
e.g. domestic to commercial (CCN1 to COCN1). These are listed under changeover assess-
ments in Section 1.6.

The following specific ACS Assessments are organised alphabetically under these
categories:

● Domestic
● Emergency Service Provider/Meter Installations
● LPG
● Non-Domestic

Domestic

CCN1 – Core domestic natural gas safety
CENWAT – Domestic central heating boilers and instantaneous water heaters (≤70 kW)
CKHB1 – Domestic gas range cooker/boilers
CKR1 – Domestic gas cooking appliances
CMDDA1 – Carbon monoxide/carbon dioxide atmosphere and appliance testing
CPA1 – Combustion performance analysis
DAH1 – Domestic gas ducted air heaters (≤70 kW)
DFDA1 – Appliances with forced draught burner in domestic dwellings
EFJLP1 – Domestic/non-domestic electro-fusion jointing of PE pipework and fittings
HTR1 – Domestic gas fires and wall heaters
HWB1 – Gas fired swimming pool boilers
LAU1 – Domestic gas laundry appliances
LEI1 – domestic gas leisure/miscellaneous appliances (Barbecues, greenhouse heaters,

refrigerators, gas pokers, gas lighting and patio heaters)
MET1 – Domestic gas meters up to 6 m3/h
WAT1 – Domestic gas instantaneous water heaters

Emergency Service Provider/Meter Installations

CESP1 – Core domestic and non-domestic emergency service provider gas work
CMA1 – Core domestic and non-domestic gas metering work
CMA2 LS – Core domestic limited scope meter work
CMA3 – Gas meter installer domestic natural gas with a maximum capacity not exceeding

6 m3/h
CMET1 – Natural gas low-pressure diaphragm and rotary displacement meter installations
CMET2 – Natural gas diaphragm, rotary displacement and turbine meters not exceeding

7 bar
CMIT1 – Emergency service provider limited scope gas work on meter instrumentation
MET3 LS –Domestic natural gas meter installations with a capacity not exceeding 6 m3/h

(limited scope)



6 1 The Gas Industry

MET4 –Non-domestic diaphragm gas meter installations ≤40 m3/h
REGT1 – Domestic medium pressure meter regulator installation and commission
REGT2 – Non-domestic medium pressure regulators and controls installation and

commission

LPG

CCLP1 – Core LPG gas safety
CCLP1 B – Core LPG gas safety: Boats, yachts and other vessels
CCLP1 EP – Core domestic LPG gas safety for external pipework – limited scope (Must be

taken in conjunction with VESLP1)
CCLP1 EPC – Domestic LPG external pipework connections
CCLP1 LAV – Core LPG gas safety: Leisure accommodation vehicles
CCLP1 MC & CABLP1 – Limited scope core gas safety for LPG mobile cabinet heaters

& commission service, repair and break down domestic butane gas-fired mobile cabinet
heaters

CCLP1 PD – Core LPG gas safety: Permanent dwellings
CCLP1 RPH – Core LPG gas safety: Residential park homes
EFJLP1 – Domestic/Non-domestic electro-fusion jointing of PE pipework and fittings
HTRLP2 – Domestic LPG closed flue gas fires
HTRLP3 – Domestic LPG caravan space heaters
LEILP1 – LPG single bottle supply leisure equipment (barbecues, greenhouse heaters, gas

lighting and patio heaters)
REFLP2 – Domestic LPG refrigerators in motorised and touring caravans, and boats
VESLP1 – LPG single gas storage vessels & service pipework
VESLP2 – LPG single & multi supply gas storage vessels and service pipework
WAHLP1 – Domestic LPG boat/caravan warm air heaters
WATLP2 – Domestic LPG caravan gas water heaters

Non-Domestic

BMP1 – Gas boosters operating pressure up to 0.5 bar pressure
CCCN1 – Natural gas commercial catering core safety
CCLNG1 – Natural gas commercial laundry core safety
CCP1 – Commissioning plant and equipment
CDGA1 – Direct-fired commercial heating appliances and equipment
CGFE1 – Gas fuelled engines
CGLP1 – LPG-fired generators
CIGA1 – Indirect commercial gas-fired heating appliances and equipment
CLE1 – Commercial laundry appliances
CMC1 – Commercial mobile catering
COCN1 – Natural gas commercial heating appliances core safety
COCNPI1 LS – Natural gas core commercial gas safety pipework installer/commissioner

(limited scope)
COMCAT1 – Commercial catering appliances with atmospheric burners, e.g. boiling

burners, open/solid top (Ranges)
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COMCAT2 – Commercial catering appliances with atmospheric burners, e.g. pressure type
water boilers (pressure steamers, pressure steaming ovens)

COMCAT3 – Commercial catering appliances deep fat and pressure fryers
COMCAT4 – Commercial catering appliances fish and chip ranges
COMCAT5 – Commercial catering appliance forced draught burner appliances
CORT1 – Commercial overhead radiant plaque and tube heaters
EFJLP1 – Domestic/Non-domestic electro-fusion jointing of PE pipework and fittings (Nat-

ural gas & LPG)
ICAE1 LS – Limited scope commercial first fix appliances and equipment
ICPN1 – First fix commercial pipework
ICPN1 LS – First fix commercial pipework limited scope
TPCP1 – Testing and purging commercial gas pipework >1 m3 with MOP ≤16 bar
TPCP1A – Testing and purging low-pressure commercial gas pipework ≤1 m3 with MOP

≤ 40 mbar at outlet of the primary meter regulator

Changeover Assessments

1.6 In order to undertake an assessment in the particular work category that you require,
e.g. CENWAT (domestic boilers/water heaters), you also need to hold the specific core
assessment (CCN1). This is because the core assessment is a prerequisite to all appliance
assessments.

There are several core assessment categories and many have similar assessment criteria.
Therefore, it is not always necessary to undertake the complete core for a specific range of
appliances as a changeover assessment can be obtained. These include:

CoCATA – Changeover core domestic to non-domestic catering appliances
CoCCLNG1 – Changeover core domestic to non-domestic core laundry
CoCDN1 – Changeover non-domestic to domestic natural gas
CoDCl – Changeover core domestic to catering core
CoDNCOl – Changeover core domestic gas to non-domestic core gas safety
CoDNESPl – Changeover core domestic gas to emergency service provider &/or gas meter

installer
CoLPNGl – Changeover domestic LPG to natural gas
CoNGLPl – Changeover domestic natural gas to LPG – generic
CoNGLP1 CMC – Changeover non-domestic natural gas to LPG mobile catering
CoNGLPl B – Changeover domestic natural gas to LPG – boats
CoNGLPl LAV – Changeover domestic natural gas to LPG – leisure accommodation vehi-

cles
CoNGLPl PD – Changeover domestic natural gas to LPG – permanent dwellings
CoNGLPl RPH – Changeover domestic natural gas to LPG – residential park homes

Importance of Maintaining a Current Core Assessment

1.7 Because the core is a mandatory requirement for any further appliance assessment it
must always be maintained as a valid and current assessment certificate. Assessments are
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valid for five years from the date of issue. Should the core certification run out, then the
validation of all other certificates received after the date of the core, including changeover,
ceases, even though they may have time to run. As soon as the core category has been
re-assessed and the assessment passed, the other certificates become valid again.

Working Within Scope of ACS Work Categories

1.8 It is important that engineers recognise the limits of their competence and remain
within the scope of their ACS work categories. Questions may arise about the qualifications
needed to work on domestic appliances in a commercial environment. In this situation gas
engineers will need to be particularly careful not to step outside the scope of their quali-
fications. Gas engineers should risk assess the situation and confirm the following before
deciding to work on a domestic appliance in non-domestic premises:

● The appliance is designed for domestic use and the manufacturer allows the installation
in this setting.

● The appliance can be isolated from the gas supply by its own appliance isolation valve.
● The pipework downstream of an isolation valve is within the scope of a domestic engineer

(see Part 5: Section 5.1).
● The appliance can be used independently and does not incorporate other appliances, such

as a modular boiler installation.
● The appliance is not within a commercial catering environment.

Where any of these considerations cannot be confirmed, a suitable commercial qualifica-
tion will be required.

Consider the following examples.

1. An operative holding CCN1 and CENWAT can work on a domestic boiler in commer-
cial premises, providing the following conditions are met: The meter is no larger than a
U16/G10; the installation does not exceed 35 mm in diameter and 0.035 m3 in volume;
and no other non-domestic appliances are installed. Alternatively, where the gas sup-
ply can be isolated by means of an isolation valve and the installation from the isolation
valve does not exceed 35 mm in diameter and 0.035 m3 in volume, the engineer can work
on the boiler downstream from this valve.

2. An operative holding a commercial core can work on a domestic boiler in commercial
premises if they also hold CENWAT. In these circumstances, they will not be required
to hold the domestic core. However, they cannot work in domestic premises unless they
obtain the domestic core. Likewise, where a commercial catering operative wishes to
work on a domestic type of cooker in a commercial catering setting, they would need to
acquire CKR1. In addition to CKR1, the domestic core would be required if they wanted
to work on the appliance if fitted within a domestic property.

3. Where a domestic gas cooker is installed in a commercial catering setting along with
other catering appliances, the installation must comply with BS 6173. So, although the
appliance is of a domestic type, the gas operative would need to hold a suitable com-
mercial catering qualification as well as CKR1. This would also apply to domestic-type
cookers installed in food technology classrooms within educational establishments (see
Parts 12 and 13).
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Required ACS Assessments and Flowcharts

Individual ACS Requirements

1.9 At first sight the vast list of ACS assessment criteria can look quite daunting and it is
difficult to choose which assessment to undertake. However, this is can be approached by
using the flowcharts shown in Figures 1.2–1.5.

Figure 1.2 Domestic natural gas and LPG ACS
assessments

CCN1
Natural
gas core
safety

CCLP1
LPG core

safety

CoLPNG1

CoNGLP1

CoDNCO1

CoDC1

CoCCLNG1
CoDNESP1

CKR1
cookers

HTR1
fires

CENWAT 
boilers &

water heaters

LAU1
laundry

WAT1
water heaters

DAH1
warm air

LEI1
leisure

equipment

MET1
meters

CKHB1
range

cookers

HWB1
pool boilers

DFDA1
forced draught

CMDDA1
CO/CO2

sampling

EFJLP1
electrofusion

welding
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CCLP1
LPG core

safety*

CCLP1MC
mobile cabinet

heaters

HTRLP2
closed flue

fires

HTRLP3
caravan space

heaters

WATLP2
caravan water

heaters

WAHLP1
caravan/boats

warm air

REFLP2
caravan/boat

refrigerators

VESLP1
single storage

vessels

VESLP2
multiple

storage vessels

*CCLP1 is followed by the letters denoting the
core work area applicable:

PD - permanent dwellings 
LAV - leisure accommodation vehicles 
RPH - residential park homes 
B - boats 
EP - external pipework 
MC - mobile cabinet heaters (limited scope) 

Figure 1.3 ACS assessments specific to LPG

Points to consider:

● You must hold the specific core for the area of gas work in which you wish to work, e.g.,
commercial, domestic or LPG, and have any prerequisite assessments.

● If you have a domestic natural gas core and CKR1, you can work on natural gas cookers
only. However, if you also have the LPG core, you can also work on LPG cookers. It is the
core that denotes the type of installation into which the cooker is installed.

Legislation Affecting Gas Operatives

1.10 Legislation places a mandatory/legal responsibility on the gas operative, who must
comply with it in order to work within the industry. The piece of legislation that affects the
gas engineer most is the Gas Safety (Installation and Use) Regulations. However, this is not
the only legislation that needs to be observed. In fact, in this area, most actions undertaken
as general work activities are affected by some piece of legislation.
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Figure 1.4 Commercial ACS assessments
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Figure 1.5 Emergency service provider operative and meter installer ACS assessments
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Hierarchy of Legislation and Standards

1.11 By referring to Figure 1.6, which only represents a very small percentage of the
Legislative Documents that must be observed, it will be seen that the law is divided
into two parts, Acts of Parliament and Regulations. Acts of Parliament are the primary
legislation in the United Kingdom whilst Regulations are secondary, or subordinate.
Regulations are drawn up by government, often by authority given in an Act of Parliament,
and are usually policed by an authority such as the HSE, local authority building control
officers (BCOs) or water authorities.

Acts of Parliament and Regulations are updated as necessary and care needs to be taken
to ensure that the latest version is referred to. As legislation often only states what can or
cannot be done, without giving much detail, additional industry guidance documents are
issued to help the installer practically comply with the law. For example, the Building Reg-
ulations have several supporting Approved Documents which give examples and solutions
on how to comply with the enforceable legislation. The HSE also publish Approved Codes
of Practice and guidance documents. Although these documents do not always have legal
status, if the guidance in these documents is followed then there is usually the presumption
that the law will be met. Where an individual chooses not to follow these guidance docu-
ments and they are prosecuted under health and safety law they will need to show that they
have complied with the law in some other way or a court will find them at fault.

The next tier of documentation is referred to as Normative Documents and include
gas industry standards such as those produced by the British Standards Institute (BSI), the
Institution of Gas Engineers and Managers (IGEM) and Liquid Gas UK. These documents,
along with manufacturer’s instructions, are essential for gas operatives and are aimed at cor-
rect installation, commissioning and maintenance of gas appliances, pipework and associ-
ated equipment. Finally, organisations including Gas Safe publish technical bulletins (TBs)
and IGEM’s Gas Industry Unsafe Situations Procedure. These documents provide useful
information for gas operatives as they carry out their daily activities; these are referred to
as Informative Documents.

To help gas operatives understand and comply with current legislation and guidance, the
Gas Safe Register publishes a quarterly list of all legislative, normative and informative
documents. This list should be studied thoroughly as it is used, along with manufacturer’s
instructions, by Gas Safe Register inspectors to assess compliance of all work undertaken
by those working in the industry. Further examples of these documents will be discussed
in more depth later in the chapter.

It may be beneficial to view the legislative, normative and informative documents as a
pyramid with legislation at the bottom and you, the gas operative, balancing at the top
(see Figure 1.7). As illustrated, legislative Acts of Parliament hold up all other laws and
guidelines. The gas operative sits at the top with the responsibility of personal compliance,
this can be a delicate balancing act. But if the individual has a knowledge and understand-
ing of the legislation relating to the gas industry, then he/she has a firm foundation to work
from and is less likely to fall foul of the law. If an individual fails to comply it is possible that
the courts will take enforcement action.
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