A guide to boiler and other pressure vessel
construction, testing, certification and operation

Applies to

Model Engineering Clubs and Societies that own, make or operate pressure systems or whose
members own, make or operate pressure systems.

Typical pressure systems are steam boilers, gas storage tanks and air receivers.

Disclaimer

The legislation relating to steam boiler design, manufacture and supply is extensive and complex.

These notes are intended to be a very brief guide to the most important aspects relating to the usual
aspects of model engineering. They are most definitely neither complete nor definitive and are
offered in good faith.

The Federation is not in a position to present any definitive legal interpretation. Society
management boards/committees and a society’s individual members are responsible for the final
interpretation.

Synopsis

The manufacture and use of pressure systems is highly regulated by statutory regulations. This
document is intended to give a broad outline of the requirements for compliance to current
legislation related to the manufacture and test of steam operated equipment in a model engineering
environment. The legislation applies to manufacturers, owners, operators and personnel responsible
for test and certification of model steam pressure equipment.

This document refers to Regulations that are current at the time of issue. Subsequent amendments
to Regulations may affect the content of this document and therefore it is essential to check that the
latest standard is consulted in the event of a requirement for detailed information. It should also be
noted that, since Brexit, some aspects are regulated differently in Northern Ireland.

Legislation and links — design and manufacture

The design and manufacture/construction of pressure systems is governed by the Pressure
Equipment (Safety) Regulations 2016 (PER) ...

https://www.legislation.gov.uk/uksi/2016/1105/contents

As a result of leaving the European Union, the PER were amended by Schedule 24 of The Product
Safety and Metrology (Amendment) (EU Exit) Regulations 2020. (Note that Schedule 24 itself
would be around 100 pages if printed out - it is not light reading!) ...

https://www.legislation.gov.uk/ukdsi/2019/9780111180402/contents

The EU Withdrawal Act 2018 preserves the Regulations and enables them to be amended so as to
continue to function effectively now the UK has left the EU. Accordingly, the act fixes any
deficiencies that arose from the UK leaving the EU (such as references to EU institutions) and make


https://www.legislation.gov.uk/uksi/2016/1105/contents
https://www.legislation.gov.uk/ukdsi/2019/9780111180402/contents

specific provision for the GB market. There is therefore one set of UK 2016 Regulations, but some
of the provisions apply differently in NI for as long as the Northern Ireland Protocol is in force.

A guidance document “Pressure Equipment (Safety) Regulations 2016: Guidance (GB)” has been
produced and can be downloaded from ...

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment data/file/
949799/Guide-to-pressure-equipment-regulations-2016-tp.pdf

A simplified version of the safety regulations “The Simple Pressure Vessels (Safety) Regulations
2016” came into force on 8" December 2016 ...

https://www.legislation.gov.uk/uksi/2016/1092/contents

These provided simplifications in respect of pressure systems for air or nitrogen at pressures below
30 bar. It is unlikely that model engineering societies/clubs would be involved in manufacturing
such elements as air receivers.

Legislation and links - operation.

The operation and use of pressure systems is governed by the Pressure Systems Safety Regulations
2000 (PSSR) which came into force on 21* February, 2000 ...

https://www.legislation.gov.uk/uksi/2000/128/contents/made

The HSE has produced a Approved Code of Practice (ACOP), “Safety of pressure systems
(L122)”, which may help to determine which regulations (if any) apply ...

https://www.hse.gov.uk/pubns/books/1122.htm

PER

The PER relate to the commercial design and construction of pressure systems for subsequent sale
— i.e. “placing on the market”. Most model engineers do not make pressure systems as a
commercial activity. However those that do must comply fully with the regulations.

The construction of a pressure system by an individual for their own private use is exempt from the
regulations*.

The question of selling or re-selling a pressure system (e.g. steam boiler) that was originally made
by a person for their own private use and was thus originally exempt from the PER arises
frequently. Unfortunately, there is no simple answer. The simple case is where the boiler was
privately used by the original maker and is sold to another person, again for their own private use.
In that case, the boiler remains in private use and not for use in a place of work.

It could easily be argued that public running is a ‘place of work’, so that such a boiler could not be
used for pubic running.

For selling second-hand equipment the HSE has a guidance document at ...

https://www.hse.gov.uk/work-equipment-machinery/second-hand-products.htm.

The HSE guidance states “If you supply, whether for payment or not, second-hand equipment for
use at work you must take steps to ensure it will be safe and without risks to health at all times
when being set, used, cleaned or maintained by a person at work, as far as is reasonably
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practicable (section 6 of the HSW Act). In addition you must also provide adequate information
about using the equipment.”.

The HSE guidance also goes on to state “However, where second-hand equipment is in scope of
specific product supply legislation (eg machinery, pressure equipment), and has not previously
been put into service or placed on the market of the UK or EEA, then the person first placing it on
the market (or bringing into use) takes on responsibility for the conformity assessment
requirements of the relevant product legislation.”

Thus, it is clear that a person selling a boiler for “use at work”, whether new or second-hand, must
take responsibility for full compliance with the PER.

There are some exceptions ...

° Products sold for scrap or spare parts are clearly not intended for use, and so do not need
to be made safe or supplied with instructions for use

° Products being sold to dealers, so not at that stage intended for use at work

° Products being sold from dealer to dealer, so not at that stage intended for use at work

It also seems clear that a dealer re-selling a steam boiler originally made privately must fully
comply with the PER, including applying a conformity mark and providing a certificate if none
existed previously if that boiler is to be used in a place of work. A dealer re-selling a steam boiler
originally made privately need not make any PER declaration or fix any compliance mark if that
boiler is to continue to be used privately.

The HSE guidance also offers an alternative option of the purchaser providing a written "waiver" to
the seller. However, this cannot apply to steam boilers as they are within the scope of specific
product supply legislation (PER).

*PER - 2(6) “In these Regulations, the definition of a manufacturer does not include a private person who
manufactures pressure equipment or an assembly on an occasional basis for their own use in a non-commercial
context.”

PSSR
The HSE has produced a guide to the PSSR, which can be downloaded from ...

https://www.hse.gov.uk/pubns/books/1122.htm.

The PSSR(2000) introduced two new fundamental concepts for the safe operation of pressure
systems. The first was of the “Written Scheme of Examination” (WSoE) and the second was
examination in accordance with the WSoE.

The WSoE must be prepared by a “competent person” and is intended to identify the key
component parts of the pressure system (e.g. all protective devices, every part in which a defect
may give rise to danger) and the periodic examination schedule that must be followed when the
system is in use. The owner or user is responsible for ensuring that the scheme has been drawn up,
or certified as being suitable, by a competent person, that the content of the scheme is reviewed at
appropriate intervals by a competent person for the purpose of determining whether it is suitable in
current conditions of use of the system and that the content of the WSoE is modified in accordance
with any recommendations made by that competent person arising out of that review.


https://www.hse.gov.uk/pubns/books/l122.htm
https://www.hse.gov.uk/work-equipment-machinery/glossary.htm#eea

The periodic examination is the responsibility of the user of an installed system or the owner of a
mobile system and must be carried out by a competent person according to the provisions of the
WSoE. The competent person is required by the Regulations to provide the owner/user with a
written report within 28 days. The report must carry the name of the competent person and the date
of the examination. The report shall state which parts of the pressure system have been examined,
the condition of those parts and the results of the examination. It must also specify any repairs or
modifications required or changes in the established safe operating limits which, in the opinion of
the competent person, are necessary to prevent danger and must also specify the date by which any
such repairs or modifications must be completed. The report must also specify the date after which
the pressure system may not be operated without a further examination.

MELG Boiler Test Scheme.

All of these requirements under the PER and the PSSR have been incorporated into the boiler test
scheme devised by the Model Engineers Liaison Group (MELG). The MELG includes
representatives of 10%4” Gauge Railway Society, 714" Gauge Society, Association of 16mm Narrow
Gauge Modellers, Gauge 1 Model Railway Association, Midland Federation of Model Engineers,
Model Power Boat Association, Northern Association of Model Engineers, Federation of Model
Engineering Societies and Walker Midgley Insurance Brokers.

The scheme includes a WSoE for steam boilers over 3 bar.litre* up to 1100 bar.litre and a separate
combined WSoE and test certificate for boiler less than 3 bar.litre and for gas tanks. The
requirements are set out in the ‘Boiler Test Code’ in 3 volumes — one for steam boilers of 3-1100
bar.litre, one for steam boilers less than 3 bar.litre and one for gas tanks.

Under the scheme, the examiner is known as a Boiler Inspector. Clubs/Societies nominate their own
Inspectors. The society’s management board/committee is responsible for judging that the
nominated persons are competent to carry out the examinations/inspections. There is no
requirement to notify the Federation or the MELG of the Inspector's identity, except in the case of
those Inspectors who are competent to carry out tests of boilers over 500 bar.litre, in which case the
Federation’s Boiler Registrar must be notified so that a register of those can be maintained. A
register is also kept of Inspectors authorised to carry out tests without having a witness present and
they must be similarly notified to the Federation’s Boiler Registrar.

Copies of the BTC are available free of charge (except for postage) from the Federation’s Boiler
Registrar and are also available for download from this web site. Guidance notes for each volume
are also available for download.

* the ‘bar.litre’ unit is a measure of the pressure energy stored by a pressure vessel, which depends on the product of the
working pressure and the volume.

Conformity marking

This used to be known as ‘CE’ marking and was mandated by the PER, but the UK now has its own
conformity marking system — the UKCA mark. Makers were permitted to use the ‘CE’ mark up to
the end of 2021. After that date, most commercially-made pressure systems subject to the PER must
be appropriately marked with the UKCA mark.

There are exclusions for some categories of smaller steam boilers (< 2 litre capacity) that must not
be compliance marked.



Boiler Inspectors may encounter boilers made after the exit from the EU and before 31* December
2021 but still carrying the ‘CE’ mark. All commercially-made boilers placed on the market after that
date must carry the UKCA mark, except for small boilers, as above.
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