$
IGEM

Institution of
Gas Engineers & Managers

IGEM/UP/20
Communication 1775

Compressed Natural Gas fuelling stations

Founded 1863
Royal Charter 1929
Patron: Her Majesty the Queen

Copyright Institution of Gas Engineers & Managers

Provided by IHS Markit under license with IGEM Licensee=/, User=,

No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: IGEM IGEM/UP/20 2014

$
IGEM

Institution of
Gas Engineers & Managers

Document Sharing Hub


http://www.avadocuments.com/doc/igem-igem-up-20-2014
http://www.avadocuments.com/doc/igem-igem-up-20-2014

$
IGEM

Institution of
Gas Engineers & Managers

IGEM/UP/20
Communication 1775

Compressed Natural Gas fuelling stations

Price Code: C4H
© The Institution of Gas Engineers and Managers
IGEM House
26 & 28 High Street
Kegworth
Derbyshire, DE74 2DA
Tel: 0844 375 4436
Fax: 01509 678198
Email: general @iBxoCoiiments

Document Sharing Hub

Copyright Institution of Gas Engineers & Managers
Provided by IHS Markit under license with IGEM Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: IGEM IGEM/UP/20 2014


http://www.avadocuments.com/doc/igem-igem-up-20-2014
http://www.avadocuments.com/doc/igem-igem-up-20-2014

IGEM/UP/20

Co:pyright © 2014, IGEM. All rights reserved
Registered charity number 214001

All content in this publication is, unless stated otherwise, the property of IGEM. Copyright laws
protect this publication. Reproduction or retransmission in whole or in part, in any manner,
without the prior written consent of the copyright holder, is a violation of copyright law.

ISBN 978 1 905903 51 1
ISSN 0367 7850
Published by the Institution of Gas Engineers and Managers

For information on other IGEM Standards please visit our website, www.igem.org.uk

Documents

Document Sharing Hub
Copyright Institution of Gas Engineers & Managers
Provided by IHS Markit under license with IGEM Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: IGEM IGEM/UP/20 2014


http://www.avadocuments.com/doc/igem-igem-up-20-2014
http://www.avadocuments.com/doc/igem-igem-up-20-2014

IGEM/UP/20

CONTENTS

SECTIONS PAGE

1 Introduction 1

2 Scope 3

3 Legislation and standards 5
e 3.1 General 5

® 3.2 Primary legislation

e 3.2.1 European Agreement concerning the International

Carriage of Dangerous Goods by Road (ADR) 5
e 3.2.2 GasAct 5
e 3.2.3 Health and Safety at Work Etc. Act (HSWA) 6
e 3.2.4 Pressure Equipment Directive (PED) 6
® 3.3 Secondary legislation 7
e 3.3.1 Gas Safety (Management) Regulations (GS(M)R) 7
e 3.3.2 The Carriage of Dangerous Goods and Use of
Transportable Pressure Equipment Regulations 7
e 3.3.3 The Confined Spaces Regulations 7
e 3.3.4 The Construction (Design and Management) Regulations
(CDM) 8
e 3.3.5 The Control of Major Accident Hazards Regulations
(COMAH) 8
3.3.6 The Control of Noise at Work Regulations 8
3.3.7 The Dangerous Substances and Explosive Atmospheres
Regulations (DSEAR) 8
e 3.3.8 The Electricity at Work Regulations 8
e 3.3.9 The Gas Safety (Installation and Use) Regulations
(GS(I&U)R) 9
e 3.3.10 The Management of Health and Safety at Work
Regulations (MHSWR) 9
3.3.11 The Pressure Equipment Regulations (PER) 9
3.3.12 The Pressure Systems Safety Regulations (PSSR) 10
e 3.3.13 The Provision and Use of Work Equipment Regulations
(PUWER) 10
e 3.3.14 The Reporting of Injuries, Diseases and Dangerous
Occurrences Regulations (RIDDOR) 10
e 3.3.15 The Supply of Machinery (Safety) Regulations 11
4 Competency and quality assurance 12
® 4.1 Competency 12
® 4.2 Quality assurance 12
e 4.2.1 Materials 12
e 4.2.2 Inspection 12
5 Gas conditioning 13
e 5.1 Dryer 13
® 5.2 Cooling system 13
® 5.3 Filtration 13
Documents

Document Sharing Hub

gopy‘rjlggtblnslgt;u,an iflGaZ Enlgmeers & Mana%ers . )
N rommochastion or newaning GV IGEM House, 26 & 28 High Street, Kegworthy fiERyStire, DE74 2DA. Website: www.igem.org.uk.
Full document details: IGEM IGEM/UP/20 2014


http://www.avadocuments.com/doc/igem-igem-up-20-2014
http://www.avadocuments.com/doc/igem-igem-up-20-2014

IGEM/UP/20

® 5.4 Odorisation 13
6 General principles of design and installation 14
® 6.1 General 14
e 6.1.4 Materials 14

e 6.1.5 Global conformity 15

e 6.1.6 Requirements for the various elements in an assembly 15

e 6.1.7 Ancillary components 15

e 6.1.8 Working area 15

e 6.1.9 Noise attenuation 15

e 6.1.10 Collision protection 15

e 6.1.11 Traffic management 15

e 6.1.12 Foundation 15

e 6.1.13 Unauthorised access 15

e 6.1.14 Location of components 16

e 6.1.15 Planning 16

e 6.1.16 Building regulations 16

e 6.1.17 Utilities 16

e 6.1.18 Petroleum 16

e 6.1.19 Isolation 16

e 6.1.20 Emergency escape 16

e 6.1.21 Gas supplied to the dispenser 16

e 6.1.22 Gas composition during maintenance 16

® 6.2 Safety devices 17
e 6.2.1 General 17

e 6.2.2 Automatically operated safety device 17

e 6.2.3 Safety isolation devices 17

® 6.3 Delivery pressure and temperature to the vehicles 17
® 6.4 Control system 17
7 Location and layout of equipment 18
® 7.1 General provisions 18
e 7.1.4 Location 18

e 7.1.5 Emergency services 18

e 7.1.6 Safety distances 18

e 7.1.7 Fire walls 18

e 7.1.8 Security 18

® 7.2 Hazardous areas 18
® 7.3 CNG storage facility (including ancillary equipment) 19
® 7.4 CNG compressors (including ancillary equipment) 19
e 7.5 Dispenser 20
® 7.6 Enclosures 20
e 7.6.1 General provisions 20

e 7.7 Canopies 21
® 7.8 Gas detection system 21
e 7.9 \Vents 21

Documents

Copyright Institution of Gas Engineers & Managers

R e e | SIS IGEM Hiuise, 26 & 28 High Street, Kegworthy, B3&ERyEHire, DE74 2DA. Website

No reproduction or networking p

Full document details: IGEM IGEM/UP/20 2014

Document Sharing Hub

: www.igem.org.uk.


http://www.avadocuments.com/doc/igem-igem-up-20-2014
http://www.avadocuments.com/doc/igem-igem-up-20-2014

IGEM/UP/20

8 Gas supply from a network or plant
® 8.1 General provisions
e 8.1.3 Connection to the gas supply network
e 8.1.4 Non-return system
e 8.1.5 Low inlet pressure
e 8.1.6 Special equipment
9 Gas supply from a fixed LNG facility
10 Gas supply from mobile CNG storage
11 CNG compressors (including ancillaries)
® 11.1 General provisions
e 11.1.1 Gas supplied from compressors
e 11.1.2 Design
e 11.1.3 Vibration
e 11.1.4 Pulsation
e 11.1.5 Protection against weather
e 11.1.6 Accessibility
® 11.2 Gas recovery
® 11.3 Condensate drainage and disposal
® 11.4 Stage safety devices
® 11.5 Delivery line non-return valve
® 11.6 Suction line components
e 11.6.1 General provisions
® 11.7 Instrumentation
e 11.8 Markings
® 11.9 Instructions
12 Fixed CNG storage facility (including ancillaries)
® 12.1 Storage pressure vessels
® 12.2 Pressure relief devices
® 12.3 Emergency isolation valve
® 12.4 Pressure gauge
® 12.5 Storage control systems
13 CNG fuelling station pipework and ancillary devices
® 13.1 General provisions
® 13.2 Inlet supply pipework
e 13.2.4 Above ground inlet pipework
e 13.2.5 Buried inlet pipework
e 13.2.6 Inlet pipework in ducts
® 13.3 Outlet pipework

Copyright Institution of Gas Engineers & Managers

13.3.2 Above ground outlet pipework

13.3.4 Outlet pipework in ducts
13.3.5 Outlet pipework in sleeves

13.3.3 Below ground level outlet pipework

22
22

22
22
22
22

23
24

25
25

25
25
25
25
25
25

25
26
26
26
26
26
26
27
27

28
28
28
28
28
29

30
30

30

30
31
31

31

31
32
32
32

Documents

Document Sharing Hub

N romoctastion or newaning G AV IGEM Hause, 26 & 28 High Street, Kegworthy fiERyStire, DE74 2DA. Website: www.igem.org.uk.
Full document details: IGEM IGEM/UP/20 2014


http://www.avadocuments.com/doc/igem-igem-up-20-2014
http://www.avadocuments.com/doc/igem-igem-up-20-2014

IGEM/UP/20

14

15

16

17

18

19

Copyright Institution of Gas Engineers & Managers

o roproduetion ot notwonking rAE T HGEM HAsise, 26 & 28 High Street, Kegworth, fiEEByStire, DE74 2DA. Website

o 13.4 Flexible connections
® 13.5 Pressure gauges

® 13.6 Pressure testing

CNG Dispenser

® 14.1 General provisions

® 14.2 Dispensing unit

® 14.3 Filling hose

e 14.4 Filling nozzle

® 14,5 Captive vent systems

® 14.6 Filling mobile CNG storage units

Electrical equipment and wiring
e 15.1 General

e 15.2 Earthing and bonding protection
® 15.3 Lightning protection

Testing, purging and commissioning
® 16.1 Testing and purging

® 16.2 Commissioning

Signs, markings and instructions
e 17.1 General

e 17.2 Marking
® 17.3 Dispenser signs

® 17.4 Fuelling instruction signs

Procedures
® 18.1 Instruction of employees

e 18.2 Installation, commissioning and operating procedures
e 18.3 Potential hazards

® 18.4 Emergency procedures

Emergency shutdown procedures

Full document details: IGEM IGEM/UP/20 2014

32
32
32

33
33

33
33
34
34
34

35
35

35
35

36
36

36

37
37

37
37
37

38
38

38
38
38

39

Documents

Document Sharing Hub

: www.igem.org.uk.


http://www.avadocuments.com/doc/igem-igem-up-20-2014
http://www.avadocuments.com/doc/igem-igem-up-20-2014

IGEM/UP/20

APPENDICES

1 Glossary, acronyms, abbreviations, symbols and units 41
2 References 44
3 Hazardous area zones 48
4 Safety distances 49
5 Example of typical CNG fuelling station components 50
6 Guidance for minimum operational and maintenance requirements 51
7 Inspection of gas carrying equipment, operation and emergency 56

procedures and maintenance schedules

8 CNG storage in below ground pits 58

FIGURES

1 Typical hazardous area classification drawing for a CNG fuel station 49

TABLES

1 Typical separation distances of equipment of a CNG filling station 49
Documents

Document Sharing Hub

gopygggtblnslgtgtﬁn iflGaZ Enlgmeers & Mana&ers . )
N romoctastion or newaning G AV IGEM Hause, 26 & 28 High Street, Kegworthy fiERyStire, DE74 2DA. Website: www.igem.org.uk.
Full document details: IGEM IGEM/UP/20 2014


http://www.avadocuments.com/doc/igem-igem-up-20-2014
http://www.avadocuments.com/doc/igem-igem-up-20-2014

IGEM/UP/20

SECTION 1 : INTRODUCTION

1.1 This Standard covers Compressed Natural Gas (CNG) fuelling stations, updating
and replacing the obsolete Standards IGE/UP/5 Parts 1 and 3.

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 The intent of this Standard is to provide requirements for design, construction,
testing, commissioning, and guidelines on general operation and maintenance of
CNG fuelling stations and facilities.

It is addressed to designers, manufacturers, installers and operators, for whom
this document provides the basic principles for the design and installation of
facilities and parts thereof, and to operators, for whom the minimum
requirements for safe operation are given. It also serves as a basis for the
inspection of CNG fuelling stations.

It is necessary to ensure, through the use of standards and compliant and fit for
purpose components and materials, that CNG fuelling stations and their
components, when correctly constructed, operated and maintained are
permanently safe while in operation and prior to de-commissioning. Preventive
measures are required to prevent fire and explosion and to provide protection
against their effects.

1.4 The document makes use of the terms "must", "shall" and “should” when
prescribing particular requirements. Notwithstanding Sub-Section 1.7:

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

III

® 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.

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 legislation or official guidance for
information on legal obligations.

1.5 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 judgment does not allow employers to
abrogate their primary responsibilities. Employers must:

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

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

® not require “responsible engineers” to undertake tasks which would
necessitate the exercise of professional judgment that is not within their
competence. There should be written procedures defining the extent to
which “responsible engineers” can exercise their professional judgment.
When “responsible engineers” are asked to undertake tasks which deviate
from this, they should the matter for higher review.
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1.6 It is now widely accepted that the majority of accidents in industry generally are
in some measure attributable to human as well as technical factors in the sense
that actions by people initiated or contributed to the accidents, or people might
have acted in a more appropriate manner to avert them.

It is therefore necessary to give proper consideration to the management of
these human factors and the control of risk. To assist in this, it is recommended
that due regard be paid to HSG48 and HSG65.

1.7 Notwithstanding Sub-Section 1.4, this Standard does not attempt to make the
use of any method or specification obligatory against the judgment 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.

1.8 Requests for interpretation of this Standard in relation to matters within its
scope, but not precisely covered by the current text, should be addressed in
writing to Technical Services, IGEM, IGEM House, 26 & 28 High Street,
Kegworth, Derbyshire, DE74 2DA, or emailed to technical@igem.org.uk, and will
be submitted to the relevant Committee for consideration and advice, but in the
context that the final responsibility is that of the engineer concerned. If any
advice is given by, or on behalf of IGEM, this does not relieve the engineer of his
or her obligations.

1.9 This Standard was published in December 2014.
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SECTION 2 : SCOPE

2.1 This Standard covers the design, construction, installation, testing,
commissioning, operation and maintenance of fuelling stations which deliver
CNG for use as a vehicle fuel or for filling CNG mobile storage units, which are
supplied by either:

® piped Natural Gas (NG) from the supply network, or

® a mobile CNG storage unit, or

® a piped bio-methane supply from a production facility, or

® a Liquefied Natural Gas (LNG) supply from an on-site fixed storage facility.

Note:  Mobile CNG storage units (with or without on-board ancillaries) are covered by the
European Agreement concerning the International Carriage of Dangerous Goods by
Road (ADR).

2.2 This Standard applies to stations dispensing CNG for use as a vehicle fuel,
operating at a maximum operating pressure (MOP) not exceeding 300 bar.

Note 1: This Standard may be used as general guidance for CNG stations designed
for higher MOPs providing due cognisance is given to material
specifications, safety distances and hazardous areas etc.

Note 2: The fuelling station inlet valve (which is upstream of the gas supply connection) is taken to
be the start of the CNG fuelling station.

2.3 This Standard applies to fuelling stations delivering NG as defined by
BS EN 437.
2.4 Mobile CNG storage units containing on-board ancillaries (to enable vehicle

fuelling directly from the mobile unit (i.e. a CNG fuelling station)) are covered
by the applicable parts of this Standard.

2.5 Fuelling stations dispensing LNG are not covered by the scope of this Standard.

Note 1: Fuelling stations dispensing LNG are covered by British Compressed Gases Association
(BCGA) CP41.

Note 2: Further requirements for LNG will be provided in IGEM/UP/21 which, when published, will
also complement the information given in Section 9.

2.6 CNG vehicle refuelling appliances (VRAs) are not covered by this Standard.
2.7 The scope of the Standard includes fuelling stations of the following types:
® public access (self-service or assisted)
® private access (self-service or assisted)
e fuelling stations supplying mobile CNG storage units
e fuelling stations supplied from mobile CNG storage units

® mobile CNG refuelling stations.

2.8 The CNG fuelling facility may be integrated with new or existing fuelling facilities
for other fuels, noting that by doing so this may impact the site licensing
conditions.

2.9 This Standard applies to private and public stations having fast and/or timed

fuelling dispensers. If fuelling stations are intended to be used by the general
public, due regard needs to be taken to any additional public safety,
security and trading standards issues.

2.10 Guidance on the operation and maintenance of fuelling stations is given in
Appendix 6.
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2.11 An example layout of components is given in Appendix 5.

2.12 Pressures quoted are gauge pressures, unless otherwise stated.

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

2.14 Appendices are informative and do not represent formal requirements unless

specifically referenced in the main sections via the prescriptive terms “must”,
“shall” or “should”.
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SECTION 3 : LEGISLATION AND STANDARDS
3.1 GENERAL

3.1.1 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 the appropriate national legislation will be
necessary. The following legal considerations outlined are particularly relevant.

All relevant legislation must be complied with and relevant 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 references 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.

3.2 PRIMARY LEGISLATION

3.2.1 EUROPEAN AGREEMENT CONCERNING THE INTERNATIONAL CARRIAGE
OF DANGEROUS GOODS BY ROAD (ADR)

The ADR allows dangerous goods travelling by road through one or more
country to be exempt from the domestic legislation in force in signatory
countries, as long as the requirements of ADR are met in full. However, ADR
contains no provisions for enforcement and therefore, where a vehicle travelling
under ADR does not comply in full, the vehicle becomes subject to all domestic
requirements. As such, any enforcement action would be framed in terms of the
relevant domestic regulations.

3.2.2 GAS ACT

3.2.2.1 In particular, the Gas Act stipulates requirements for:

® notification to the gas supplier and the gas transporter (GT) of the intention
to install a compressor

® the fitting and maintenance of a supply protection device
® the avoidance of affecting the supply system.

3.2.2.2 The user of a gas compressor is required to provide written notification to the
gas supplier and the GT of the intention to connect a compressor to the public
gas supply network. The user is required to provide adequate protection for the
gas supply pipework against high pressure being fed back into the supply which
would exceed the MOP of that pipework or of any component contained within it.
For this reason, the gas supplier and the GT need to be provided with evidence
that all appropriate safeguards have been taken.

3.2.2.3 Before a compressor that is to be fitted to an installation connected to the public
gas supply network is considered acceptable for operation, it is required (as
permitted by the Gas Act) by the gas supplier and the GT that suitable
protective devices be fitted and maintained by the compressor operator. The gas
supplier and the GT need also be satisfied that no undue compressor induced
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effects are imposed on the metering system nor into the gas supply. Usually,
this will mean demonstrable compliance with relevant published standards.

3.2.3 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,
maintenance and alteration of pipework are required to be competent to carry
out such work. Competency is achieved by an appropriate combination of
education, training and practical experience.

3.2.4 PRESSURE EQUIPMENT DIRECTIVE (PED)

3.2.4.1 PED applies to the design of pipework of MOP exceeding 0.5 bar which is
designed and installed for a site user, for example a factory occupier. PED is
implemented in the United Kingdom (UK) by the Pressure Equipment
Regulations (PER) and the Pressure Systems Safety Regulations (PSSR).

Compliance with PED can be demonstrated by the use of a harmonised
standard. BS EN 15001-1 and BS EN 15001-2 have been specially prepared for
the gas industry and include a wide range of materials. Systems falling within
the scope of PED are required to display a CE mark and this is required to be
affixed by an approved person or body.

3.2.4.2 Other pipework systems “designed and specified” by the consumer and which
are thereafter installed and tested by a contractor will not normally fall within
the scope of PED.

Sections of pipework designed and manufactured “off-site” will, generally,
always fall within the scope of PED if designed and specified by the contractor,
as is the normal procedure within the UK.

Systems in which the pressure (bar) times the volume (litres) is less than 250
are partially exempt from PED on the basis that they have a low contained
energy. Pipework of diameter not greater than 25 mm nominal size is also
partially exempt.

3.2.4.3 There is also a duty on the user of an installed system within the scope of PED

: not to allow the system to be used until they have a written scheme of
examination (WSE) covering protection devices, pressure vessels and parts,
which if they fail, give rise to danger. The WSE is required to be drawn up by a
“competent person” and the system is required to be examined in accordance
with the written scheme of examination by a “competent person”. The more
complex a system is, the more qualifications, experience and training are
needed to ensure competence.

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.
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3.3 SECONDARY LEGISLATION
3.3.1 GAS SAFETY (MANAGEMENT) REGULATIONS (GS(M)R)
3.3.1.1 GS(M)R place specific duties on 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 escapes from gas fittings
supplied with gas from pipes on their network. In GS(M)R, the term “gas
escapes” includes escapes or emissions of carbon monoxide (CO) from gas
fittings.

3.3.1.2 The National Gas Emergency Service has specific duties to:

® provide a continuously staffed and free telephone service to enable persons
to report gas escapes and

® pass such reports on to the person who has the responsibility for dealing
with the escape.

National Grid plc is the entity that currently provides these services.

3.3.1.3 GS(M)R require GTs to investigate fire and explosion incidents upstream of the
emergency control valve (ECV) and to send a report of the investigation to HSE.
GTs are also required to investigate fire and explosion incidents downstream of
the ECV, but this is limited to establishing whether the seat of the fire or
explosion was in an appliance and, if so, which one, or in the installation
pipework.

3.3.1.4 Responsibility  for investigating RIDDOR reportable incidents (see
clause 3.3.14) as a result of an escape of CO from incomplete combustion of
gas from a gas fitting, is placed on gas suppliers. HSE is required to be notified
before such investigations commence.

Note:  Advice on dealing with gas escapes is contained in IGEM/SR/29.

3.3.2 THE CARRIAGE OF DANGEROUS GOODS AND USE OF TRANSPORTABLE
PRESSURE EQUIPMENT REGULATIONS

These Regulations implement and enforce in the UK provisions from the
European Agreement concerning the International Carriage of Dangerous Goods
by Road (ADR). ADR is intended to increase the safety of international transport
of dangerous goods by road including gases (including compressed, liquefied
and dissolved under pressure gases and vapours).

3.3.3 THE 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 are required to prevent entry into confined
spaces unless avoidance is not reasonably practicable and unless there is a
system of work which renders the work safe. They are also required to have
specific emergency arrangements in place.
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3.3.4 THE CONSTRUCTION (DESIGN AND MANAGEMENT) REGULATIONS
(CDM)

CDM impose duties on designers, clients (and their agents), developers,
planning supervisors and principal contractors. Not all the Regulations apply to
all construction projects. Further information is given in L144. For a notifiable
project (as defined in CDM) the planning supervisor is required to notify HSE
before construction work commences. Construction includes the alterations,
repair redecoration, maintenance, decommissioning or demolition of a structure.
It also covers installation, commissioning maintenance or removal of gas
services.

3.3.5 THE CONTROL OF MAJOR ACCIDENT HAZARDS REGULATIONS (COMAH)

COMAH apply to industrial installations where certain quantities of specified
substances are stored and relate to the measures in place in order to identify
and mitigate the risks involved in storing such substances. This may be
applicable to an LNG storage facility.

3.3.6 THE CONTROL OF NOISE AT WORK REGULATIONS

Under these Regulations, the employer is required to identify any potentially
injurious noise sources and carry out an assessment when an employee is
exposed to a level of noise in excess of the first action level of a daily personal
exposure of 80 dB(A). Action is then required to reduce noise at source so far as
is reasonably practicable. Only then can consideration be given to hearing
protection. A duty is also placed on manufacturers and suppliers to provide
information on the noise likely to be generated by their product.

3.3.7 THE DANGEROUS SUBSTANCES AND EXPLOSIVE ATMOSPHERES
REGULATIONS (DSEAR)

DSEAR are concerned with protection against risks from fire, explosion and
similar events arising from dangerous substances used or present in the
workplace. DSEAR 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. DSEAR also require the
identification of pipelines and containers containing hazardous substances.

Details of DSEAR and their application are contained in INDG370 and L138.

All gas systems except those in domestic parts of buildings fall within the scope
of DSEAR. This requires that a risk assessment be completed for each premise
to determine if any hazardous area exists and its extent. Normally, systems of
MOP not exceeding 0.5 bar do not require the use of certified electrical
components if correctly installed, tested and maintained.

Note:  DSEAR implements the European Directive ATEX 137.
3.3.8 THE ELECTRICITY AT WORK REGULATIONS

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

They are concerned with the prevention of danger from electric shock, electric
burn, electrical explosion or arcing, or from fire or explosion initiated by
electrical energy.
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They impose duties on every employer, employee and self-employed person and
require that persons engaged in electrical work be competent or are supervised
by competent persons.

Note:  HSR25 provides guidance on the Regulations.
3.3.9 THE 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 29 and 30).
However, where they do not apply, the principles of GS(I&U)R need to be applied.

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 type of work that requires persons carrying out such work,
or their employers, to be an “approved class of person”, for example Gas Safe
registered.

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

3.3.10 THE MANAGEMENT OF HEALTH AND SAFETY AT WORK REGULATIONS
(MHSWR)

Linked closely with specific duties under GS(I&U)R (see clause 3.3.9) 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.

3.3.11 THE PRESSURE EQUIPMENT REGULATIONS (PER)

PER are intended to allow the free trade of pressure equipment throughout the
European Union (EU). PER deal with the manufacture, design and supply of
pressure equipment. They impose duties on the responsible person.

Note 1: A “"responsible person” is defined as “the manufacturer or his authorised representative
established within the Community; or where neither the manufacturer nor his
authorised representative is established within the Community, the person who places
the pressure equipment or assembly on the market or puts it into service as the case
may be.”

Note 2: "Pressure equipment” is defined as "“vessels, piping, safety accessories and pressure
accessories; where applicable, pressure equipment includes elements attached to
pressurised parts, such as flanges, nozzles, couplings, supports lifting lugs and similar.”

Note 3: The duties of the “responsible person” are to ensure that pressure equipment:

e satisfies the relevant essential requirements

e has undergone the relevant conformity assessment procedure, if applicable

e has had the CE mark affixed by the manufacturer, if applicable

e has had the declaration of conformity drawn up by the manufacturer and is, in fact, safe.

Note 4: Not all pressure equipment is covered by PER. There are 21 categories of exceptions,
detailed in Schedule 1 of PER.
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Note 5: The relevant conformity assessment procedure is determined by the classification of
the pressure equipment according to criteria laid down in PER.

The classification system results in equipment being placed in one of five categories
depending on the inherent level of hazard within the system.

The category then determines the range of conformity assessment modules relevant to that
equipment. The modules are designed to allow the manufacturer to choose between a
quality assurance route or type testing.

3.3.12 THE PRESSURE SYSTEMS SAFETY REGULATIONS (PSSR)

3.3.12.1 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 and, where applicable, examination in
accordance with a WSE drawn up or approved by a competent person (as
defined in PSSR).

3.3.12.2 Relevant fluids include NG at a pressure greater than 0.5 bar above
atmospheric pressure. A pressure system would include bulk storage tanks,
pipelines and protective devices. Once the pressure in the pipework drops below
0.5 bar, 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 0.5 bar, for example at the
entry to a building but note the special requirements placed on protective
devices in such systems (see paragraph 110b of L122). PSSR also apply to
pipelines and their protective devices in which the pressure exceeds 2 bar (see
Schedule 1 part 1 item 5 of L122).

3.3.12.3 More information is available in L122 and some information is presented in
INDG261 and INDG178.

3.3.13 THE PROVISION AND USE OF WORK EQUIPMENT REGULATIONS
(PUWER)
3.3.13.1 Work equipment has a wide meaning and includes tools such as hammers,

laboratory apparatus, for example Bunsen burners, ladders, lifting equipment
and machinery for use at work.

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

3.3.13.3 More information on PUWER can be found in L22. Free leaflets include INDG291
and INDG229.

3.3.14 THE REPORTING OF INJURIES, DISEASES AND DANGEROUS
OCCURRENCES REGULATIONS (RIDDOR)

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

3.3.14.2 Other people have duties to report certain gas incidents which may not appear

to be work related:

® death or major injury arising out of the distribution, filling, import or supply
of NG or Liquefied Petroleum Gas (LPG) need to be reported by the
conveyor for NG and the filler, importer or supplier for LPG

® dangerous gas fittings (as defined in RIDDOR) need to be reported by a

"member of a class of persons".
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3.3.14.3 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. Reports can be made to the Incident Contact Centre:

e 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 online
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.

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

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

3.3.14.4 HSE document INDG453 contains information about RIDDOR.

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

3.3.15 THE SUPPLY OF MACHINERY (SAFETY) REGULATIONS

These Regulations set out “essential requirements” written in general terms,
which need to be met by manufacturers/suppliers before a product may be
supplied within the European Community. European standards provide the detail
on the essential requirements. Machinery, as defined, once having been verified
against the relevant standards, can then be affixed with the CE mark. The
manufacturer or importer will have to be able to assemble a technical file
detailing information on the health and safety considerations that went into the
design of the product.
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SECTION 4 : COMPETENCY AND QUALITY ASSURANCE

4.1 COMPETENCY

Any person engaged in the design, construction, installation, testing,
commissioning, operation and maintenance of a CNG fuelling station shall be
competent to carry out such work.

Any person engaged in alteration or inspection of a CNG fuelling station shall
also be competent to carry out such work.

Note: This may be achieved by an appropriate combination of education, training and
practical experience.

4.2 QUALITY ASSURANCE

4.2.1 Materials
All materials and equipment shall be selected to ensure safety and suitability for
the conditions of use, in accordance with relevant legislation, technical
specifications and standards.

4.2.2 Inspection

Particular emphasis shall be placed on the inspection of materials (before and
following assembly), jointing, coatings and testing.
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