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SECTION 1 : INTRODUCTION

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

1.2 Biogas is the gas produced by anaerobic digestion of organic matter and
consists principally of biomethane and carbon dioxide, together with smaller
amounts of contaminants. Biomethane is a methane-rich gas that is produced
by upgrading of biogas by the removal of some or all of the carbon dioxide and
contaminants so as to produce a product containing mostly methane that is
similar in properties to that of Natural Gas.

1.3 There is an increasing demand for guidance on the injection of biomethane into
the Natural Gas distribution network. Work undertaken by the Energy Market
Issues for Biomethane Working Group has led to production of a report on which
the guidance in this Standard is based. This Standard provides requirements to
be met by parties who are considering injection of biomethane into the network.

1.4 This Standard makes use of the terms “must”, “shall” and “should” when
prescribing particular requirements. Notwithstanding Sub-Section 1.5:

® 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.

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.

1.5 Notwithstanding Sub-Section 1.4, this Standard does not attempt to make the
use of any method or specification obligatory against the judgement of the
responsible engineer. Where new and better techniques are developed and
proved, they should be adopted without waiting for modification of 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.

1.6 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:

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

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

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

(d) 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
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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.

Note:  The responsible engineer is a suitably qualified, competent and experienced engineer
or a suitably qualified, competent and experienced person acting under his or her
supervision, appointed to be responsible for the application of all or part of this
Standard.

1.7 Materials and the techniques of construction and operation are constantly being
improved and it is intended to keep this Standard under review.

1.8 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 cognisance should be taken of HSG48 and HSG65.

1.9 Requests for interpretation of this Standard in relation to matters within their
scope, but not precisely covered by the current text, may be addressed to
Technical Services, IGEM, IGEM House, High Street, Kegworth, Derbyshire,
DE74 2DA, email, 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 imply acceptance of any liability for the
consequences and does not relieve the responsible engineer of any of his or her
obligations.

1.10 IGEM has adopted the terms and definitions used in European standards for
pressure, such as maximum operating pressure (MOP), operating pressure (OP),
maximum incidental pressure (MIP) and strength test pressure (STP). Figure 1
explains these terms. Further guidance can be found in IGEM/TD/13.

STP

MIP

MOP
(example)

95’ Peak Level OP
wn
@ SP
o oP
Time ————»
STP = Strength test pressure
MIP = Maximum incidental pressure
OoP = Operating pressure
MOP = Maximum operating pressure
SP = Set point of the regulator.

Note: This is extracted from IGEM/TD/13 and simplified for the purposes of IGEM/TD/16.

FIGURE 1 - PRESSURE TERMINOLOGY
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SECTION 2 : SCOPE

2.1 This Standard covers the requirements for design, construction, installation,
inspection, testing, operation maintenance and de-commissioning of
Biomethane Network Entry Facilities (BNEFs). Biogas Upgrading Plant (BUP) are
outside the scope of this Standard, however, consideration of the BUP and its
impact on the design and operation of the BNEF may be appropriate.

Note:  The BUP is the facility which upgrades biogas to biomethane. Upgrading comprises removal
of a large proportion of the carbon dioxide, hydrogen sulphide, other trace constituents and
drying.

2.2 BNEF allows entry of biomethane into a gas network. Although biomethane
contains largely methane and has properties broadly similar to those of Natural
Gas, additional steps may be required before it can be admitted into the
network. Typically a BNEF may be required to perform:

(@) Enrichment with Liquefied Petroleum Gas (LPG) (typically commercial
propane).
This may be required so as to ensure that the biomethane meets the Wobbe
Index (WI) and calorific value (CV) requirements of the Gas Transporter
(GT), as set out in the Network Entry Agreement (NEA).

(b) Pressure control.
Typically biomethane exits from a biogas upgrading plant at various
pressures and pressure reduction or compression may be required for entry
into the Network.

Note:  Pressure regulating installations (PRIs) are covered in IGEM/TD/13.

(c) Flow management.
This may be required if a specified flowrate of biomethane into the network
is required, or if blending of biomethane with natural gas is required in order
to satisfy (or partially satisfy) the WI and CV requirements of the GT, as set
out in the NEA.

(d) Metering.
The daily quantity of biomethane injected is required for commercial
purposes, Regulatory purposes pertaining to the calculation of area calorific
value, and for application of the Renewable Heat Incentive (RHI).

Note:  Metering installations are covered in IGE/GM/8.

(e) Gas analysis.
This is required for the determination of calorific value and demonstration of
compliance with the gas quality requirements of the GT, as set out in the
NEA.

(f) Odorant injection.
This is a regulatory requirement and will be stipulated by the GT, as set out
in the NEA.

Note:  Odorant systems are covered in IGEM/SR/16.

(g) Telemetry.
This is required for monitoring the biomethane flowrate, CV, gas quality,
temperature and pressure, and for closure of a Remotely Operated Valve
(ROV), should the GT need to ensure biomethane that is out of specification
does not enter the network. In addition, operational data may need to be
transferred at the end of the gas day.

2.3 All references to gas pressure are gauge pressure, unless otherwise stated.
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2.4 Unless stated otherwise all volumes are for the real dry gas at ISO standard
reference conditions of 15°C and 1.01325 bar abs.

2.5 Unless stated otherwise all energies are calculated using a gross calorific value
for the real dry gas at ISO reference conditions of 15°C (combustion) and 15°C
and 1.01325 bar abs (metering).

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

2.7 Appendices are informative and do not represent formal requirements unless
specifically referenced in the main sections via the prescriptive terms “must”,
“shall” or “should”.

SOURCEL
Aemosic w2y
PN ' ANAEROBIC
. DIGESTER
IGEM/TD/17
. SOURCE 3 |
- ANAEROBIC
. DIGESTER
or
BUP BUP
BNEF
Delivery Facility
IGEM/TD/16

FIGURE 2 - SCOPE OF IGEM/TD/16
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SECTION 3 : LEGAL AND ALLIED CONSIDERATIONS
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. The devolution of power to the Scottish, Welsh and Northern
Ireland assemblies means that there may be variations to the legislation,
described below for each of them and consideration of their particular
requirements must be made. Similar considerations are likely to apply in other
countries where reference to appropriate national legislation is necessary. All
relevant legislation must be applied and relevant ACoPs, official Guidance and
referenced codes, standards, etc. shall be taken into account.

Note:  Appendix 2 is relevant in this respect.

Health and safety legislation must be observed, especially those requirements
that are concerned with the duties of employers, not only to their own
employees, but also to members of the public who may be affected.

3.1.2 Unless otherwise stated, the current editions of legislation and standards apply.

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

3.1.4 The legislation appropriate to any installation will depend largely upon its
location. Advice will need to be sought from the relevant Authorities.

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

3.1.6 Sub-Section 3.4 addresses the requirements for competency, training and -
qualifications for persons involved with the specific activities covered by this
Standard, but not those covered by legislation (which are identified in Sub -
Sections 3.2 and 3.3). ‘

3.2 PRIMARY LEGISLATION
3.2.1 Health and Safety at Work etc. Act (HSWA)

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

3.3 SECONDARY LEGISLATION
3.3.1 Management of Health and Safety at Work Regulations (MHSWR)

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

3.3.2 Electricity at Work Regulations

These Regulations apply to a wide range of electrical work, from overhead
power lines to the use of office computers and batteries and include work on gas
equipment using electrical energy. The Regulations are concerned with the
prevention of danger from electric shock, electric burn, electrical explosion or
arcing or from fire or explosion initiated by electrical energy.
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The Regulations impose duties on every employer, employee and self-employed
person and require that persons engaged in electrical work be competent or be
supervised by competent persons.

Note:  HSR25 provides guidance on the Regulations.
3.3.3 Construction (Design and Management) Regulations (CDM)

CDM place duties on clients, designers, contractors and CDM Co-ordinators to
ensure that health and safety is taken into account and managed effectively
throughout all stages of a construction project.

Note:  L144 provides an ACoP and guidance on CDM.
3.3.4 Pipelines Safety Regulations (PSR)

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

Note:  HSL82 provides guidance on PSR.

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

3.3.5 Dangerous Substances and Explosive Atmospheres Regulations
(DSEAR)

DSEAR apply to any workplace where there is present any substance or mixture
of substances with the potential to create a risk from energetic
(energy-releasing) events such as fire, explosions, etc. Such substances, known
in DSEAR as dangerous substances, include Natural Gas and LPG.

L138 and INDG 370 contain details of DSEAR and their application.

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

Where work is to be carried out in a designated hazardous area, the person
carrying out the work is required to be authorised to work in that area and
obtain the details of the hazardous area classification.

3.3.6 Equipment and Protective Systems Intended for Use in Potentially
Explosive Atmosphere Regulations (EPS)

EPS provide test regimes to be applied to equipment placed in potentially
explosive atmospheres.

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

Regulation 8 of GS(M)R places an obligation on GTs not to convey gas in a
network unless the gas conforms with the requirements of Part I of Schedule 3
of the Regulations.

Part I of Schedule 3 sets out the requirements for the content and
characteristics of gas conveyed under normal conditions. Part II of Schedule 3
sets out requirements for the content and characteristics of gas conveyed to
prevent a supply emergency.

Schedule 3 also requires that the gas is “treated with a suitable stenching agent
to ensure that it has a distinctive and characteristic odour which shall remain

distinctive and characteristic when the gas is mixed with gas which has not been
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so treated, except that this paragraph need not apply where the gas is at a
pressure above 7 bar”.

A class exemption has been granted by the HSE to permit injection of gases
containing up to 1.0% mol/mol into distribution and transmission systems of
pressure up to 38 bar provided that it is otherwise compliant with the
requirements of the GS(M)R.

3.3.8 Gas (Calculation of Thermal Energy) Regulations, as amended
(G(COTE)R)

Regulation 6 of the G(COTE)R require GTs to make determinations of calorific
value of the gas conveyed by him to premises, or to pipeline systems operated
by other GTs, at such times and in such manner as the Gas and Electricity
Markets Authority may direct.

When a GT is so directed, the apparatus and equipment for such determinations
and its operation is required to be in accordance with the relevant Letter of
Direction.

Regulation 4A(1) of the G(COTE)R limits the daily calorific value of gas for a
charging area in respect of a gas day, such that it may not exceed the daily
calorific value at any of the input points to a charging area by more than
1 MJ m™>. Such capping of daily calorific value can have significant financial
impact on shippers and the National Transmission System (NTS) shrinkage gas
provider and measures should be taken to ensure that capping is avoided.

3.3.9 Environmental Protection Act (EPA)
Environmental Permitting (England and Wales) Regulations
Pollution Prevention and Control (Scotland) Regulations

Pollution Prevention and Control (Amendment No.2) Regulations
(Northern Ireland)

In 1996 the European Community (EC) adopted a new Directive covering certain
activities commonly known as the Integrated Pollution Prevention and Control
Directive (96/61/EC) (also known as IPPC). The implementation of this Directive
in the GB was achieved through the Pollution Prevention and Control Act 1999 in
England and Wales and the Pollution Prevention and Control (Scotland)
Regulations 2000 in Scotland (now replaced by the Pollution Prevention and
Control (Scotland) Regulations 2012).

In England and Wales, the Environmental Permitting (England & Wales)
Regulations 2007 were superseded by the Environmental Permitting (England &
Wales) Regulations 2010 which came into force on the 6th April 2010. Unlike
the 2007 regulations the 2010 regulations do not list the odorisation of natural
gas as a prescribed activity under Schedule 1 and therefore a permit is no
longer required for this activity.

In Scotland, the Pollution Prevention and Control (Scotland) Regulations
similarly no longer list the odorisation of natural gas as a prescribed activity.

The Environmental Permitting (England and Wales) Regulations produced a
single regulatory framework covering:

® waste management licensing

pollution prevention and control

water discharge consenting

groundwater authorisations

radioactive substances regulation.
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Although biogas is considered a waste and is subject to waste management
controls, in England and Wales biomethane will normally be considered to be
fully recovered and to have ceased to be waste if it meets the end-of-waste
criteria set out in the Quality Protocol for Biomethane, developed in 2013 by the
Environment Agency and the Waste and Resources Action Programme.

3.3.10 Environment Protection (Duty of Care) Regulations
Landfill (England and Wales) Regulations

These Regulations are made under Section 34 of the Environment Protection Act
and require producers, carriers and disposers of waste to take reasonable steps
to ensure that it is handled safely and lawfully. This involves knowing who is
transporting and disposing of the waste and keeping appropriate records.

The Regulations require:
® the prevention of contravention of waste licensing provisions
® containment of waste safely and securely so that it does not escape

® the assurance that, when waste is transferred, it goes to an authorised
person

completion of a Waste Transfer Note which adequately describes the waste

identification of the waste by reference to the appropriate category in the
European Waste Catalogue.

3.3.11 Hazardous Waste (England and Wales) Regulations
List of Wastes (England) Regulations
List of Wastes (England) (Amendment) Regulations
These Regulations are made to implement the Hazardous Wastes Directive.

Of particular note under the Regulations:
® mixing of hazardous wastes is prohibited

® premises producing hazardous waste are required to formally notify the
Environment Agency (EA)

® producers are required to assign a unique code to each consignment
consignment notes are required to be completed for each load removed
producers are required to maintain a record of all waste movements.

3.3.12 Waste Electrical and Electronic Equipment Regulations (WEEE)

The Waste Electrical and Electronic Equipment Directive was implemented within
the GB through WEEE on 1st April 2007. The Regulations have been introduced
to tackle the growing amount of waste produced in the UK as this type of
electrical and electronic equipment is one of the fastest growing waste types.
WEEE aim to ensure that more electrical and electronic waste is separately
collected for treatment and recovery, and less goes to landfill. WEEE applies to
all companies who import, manufacture, or re-brand electrical equipment in the
GB; these companies are known as “producers”. They also affect everyone who
uses, sells, treats or disposes of waste electronic and electrical equipment. They
affect the way this equipment is disposed of by setting treatment standards and
recycling targets and, importantly, by making producers, rather than end-users,
pay for its treatment and recycling in most cases.
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3.3.13 Control of Major Accident Hazard Regulations (COMAH)
Control of Major Accident Hazard (Amendment) Regulations

COMAH apply to industrial installations where certain quantities of specified
substances are stored and relate to the measures in place in order to identify
control and mitigate the risks involved in storing such substances.

The (Amendment) Regulations make changes to the schedule of substances and
qualifying thresholds. Changes are also made to the aggregation rule for
determining operator status under COMAH.

COMAH require:

® notification to the competent authority of quantities of substances stored
and status under COMAH

® preparation of a Major Accident Prevention Policy (MAPP) Document
® taking necessary measures to prevent major accidents.

3.3.14 Planning (Hazardous Substances) Regulations, as amended by the
Planning (Control of Major Accident Hazards) Regulations

These Regulations list the substances and their quantities which require
consent.

The 2005 Regulations reflect the changes made to COMAH (see clause 3.2.14)
in 2005.

The Regulations require:

® consent from the local authorities for storage of certain hazardous
substances in specific quantities

® that details on storage arrangements, bunding etc. specified in the
application, must be adhered to

e that additional listed substances or changes in inventory, which would
exceed consented limits, are subject to modifications of the consent.

3.3.15 Control of Substances Hazardous to Health Regulations (COSHH)

These Regulations require employers to assess the health risks associated with
the use of and exposure to substances which are hazardous to health. Primarily,
they relate to health and safety at work but chemical data gathered for COSHH
may also be useful when assessing environmental effects.

COSHH require:

® a written risk assessment prior to using substances which may be hazardous
to health

® consideration to the properties, health effects and form of these substances.
Various amendments have required specific attention be given to
carcinogens, asthmogens and biological agents

® the 2004 amendments implement a new framework for occupational
exposure limits and bring together eight principles of good practice.

3.3.16 The Work Height Regulations, as amended

These Regulations replace all earlier regulations about working at height and
implement Directive 2001/45/EC, concerning minimum safety requirements for
the use of equipment for work at height.

The Regulations require that the Duty Holder:
® does all that is reasonably practicable to prevent anyone falling
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