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Further guidance and training in the storage, use and maintenance of pressure systems can be
found at URL.: https://moody.st-andrews.ac.uk/moodle/course/view.php?id=3545

The following is a brief guide to pressure systems produced by the Health and Safety Executive at
URL.: http://www.hse.gov.uk/pubns/indg261.pdf

Health and Safety
Executive

Pressure systems

A brief guide to safety

Introduction

If pressure equipment fails in use, it can sanously injure or kill pecple nearty and
cause serficus damage 1o property.

This leaflat describes what employers need to do to minimiza the rizks whan
working with systems or equipmeant which contain a liguid or gas under pressura. It
will aleo be wsaful to employees and thair safety representatives.

Az an employer or self-emploved person, you have a duty to provide a safe
workplace and safe work eguiprment. Dasigners, manufactuners, suppliers,
instaliers, usars and owners also have duties.

The leaflet does not cover gas cylinders inow called transportable pressure

This iz a web-fiendly version  recaptacles or transportable pressure vessals), or tanks and tank containers.

of leaflet INDGE2E1 (revE),

published 11412 Tha main regulations covaring pressure equipment and prassura systams are the
Pressure Equipment RBegulations 1999 and the Pressure Systams Safaty
Regulations 2000,

Employers have a further duty to consult any safety or employes raprasantatives on
haalth and safisty mattars. Where none are appointad, emplovers should consult
thie workforce direct.

Examples of pressure systems and equipment ara:

bollers and steam heating systems;
prassurisad process plant and piping:
compressad alr systems (fiwed and portable):
prassire cookers, autoclaves and ratorts:
hieat exchangars and rafrigaration plant;
vahvas, steam traps and filters;

pipework and hoses; and

prassure gauges and level indicators.

Principal causes of incidents are:

poor aguipment andfor system design:
poor malntenance of equipreant;

an unsafe systam of work:

operator error, poor training/supanision;
poor installation; and

inadequata repairs or modifications.
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Health and Satety

The main hazards are:

impact fram tha blast of an explosion or releasa of comprassed bgued or gas;
impact fram parts of aquiprmant that fal or any fying detris;

cantact with rakased bquid or gas, such as steam; and

fire ressuling from the ascape of flammabls Buids or gasees.

Reduce the risk of failure

The level of sk from the falurs of pressura systems and sguipment depends on a
rumber of factars including:

tha prassure in the systam;

tha type of Bguid or gas and its proparties;

tha suitabiity of tha equipment and pipework that contans it;

tha aga and condition of the aquipment;

tha compleeaty and contral of #s oparation;

tha pranvaiing conditions (eg a process camed out at high tamperature); and
tha shalls and knowladge af the peopls wha design, manufactuns, irstal,
rmaintain, test and operats the pressura equipment and systems.

To raduce tha risks you need to know [@and act on) some basic precautions, some
of which are contamed in tha Pressura Systams Safety Ragulations 2000 and tha
Prassure Equipment Ragulatars 1599,

Provide safe and suitable equipment

m  Whan instaling new equipmeant, ensurs that & s suitable for its intanded
purpasa and that it e rstalisd coractly. This requirement can naomally be rmeat
by using the appropriats dasgn, construction and installation standards andf/or
codes of practics, Since 2002, mest pressura equipment placad an the market
has had to meet the requiraments of the Pressurs Equipment RBagulations
18959, For prassure equipment not coverad by the Pressure Bguipmeant
Regulations 19843, the mora genaral
requiraments of the Pressure Systems Safety Reguiations 2000 apply.

m  The pressuns system should be designed and manufactured from suitable
rmatarials. You should make sura that the vessal, pipes and valvas have been
rmada of suitable matarials for tha kquids or gases they will contain.

m  Ensure tha system can be oparated safely — without haning o climb or struggle
through gaps in pipswork or structures, for esamples.

m B caraful whan repairing or madifying a pressure system. Fallowing a magar
repar andfar modification, you may nesd to have the whole system
re-examingd before allowing tha systermn to coma back info use.

Know the operating conditions

m Know what liguid ar gas is baing contained, storad ar processad, for example
i5 it toxicAlarmmabla?

m  Know tha procass conditions, such as tha préssures and tamperatures.

m Hnow tha safe aperating limits of tha system and ary equiprmant direcily Inked
o it ar affected by it.

m  Ensure thare is a set of oparating instructions for all the equipmant and far the
cantral of tha whale systam including emeargencas.

m  Ensure that appropriate employaes have access to these instructions, and are
progerhy tramed in tha operabon and use of the equpment or system (seea tha
secton an raming bakow]).
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Health and Saety

Fit suitable protective devices and ensure they function properly

m Ensure suitable protective davices are fitted to the vessels, or pipework (eg
safety valves and any electronic devices which cause shutdown whan ths
pressurg, tamperature or iquid or gas leval axceed permissibie imits).

m Ensure the protective devices have been adjusted to the correct settings.

s f warning devices are fitted, ensure they are noticaable, aither by sight or
sound.

m Ensure protective devices are kept in good working order at all times.

m Ensure that, whera fitted, protective devices such as safsty valves and bursting
discs dischargs to a safe placa.

m Ensure that, once sat, protective devices cannot be altered except by an
authorisad person.

Carry out suitable maintenance

m Al pressura equipment and systems should be properly maintained. There
should be a maintenance programmsa for the system as a whole. It should taks
into account the system and equipment age, s uses and the enmaronment.

m Look for tell-tale signs of problems with the system, eq if a safety valve
repeatedly discharges this could be an indication that eiher the system s over-
pressursing or the safety valve is not working correctiy.

m Look for signs of wear and comrasion.

Systems should be depressurised before maintenancs work is carmed out.

m Ensure there is a safa system of work, so that maintenance work is carried out
properly and under suitable supanasion.

Further guidance on regulation 11 (Operation) and regulation 12 (Maintenancs) of
the Pressura Systams Safety Regulations 2000 is given in the Approved Coda of
Practice Safety of pressure systems. {See 'Find cut more’.)

Make provision for appropriate training

Everybody operating, installing, maintaining, repainng, inspecting and testing
pressura equipment should have the necessary skills and knowledge to carry out
thair job safely — 0 you need to provide suitable training. This includes all new
employees, who should have inftial traning and be supervisad closely.

Additional training or retraining may be required if:

s the jpb changes;
m ths equipment or operation changes; or
m skills have not been usad for a while.

Have the equipment examined

Under the Prassure Systems Safety Reqgulations 2000, a written schame of
examination is required for most pressure systemns. Exempled systams are ksted in
the Regulations. Generally spaaking, only very small systems are exempted.

m The written scheme should be drawn up (or certifiad as suitabls) by a
competent parson. It is the duty of the user of an installed system and the
ownar of a mobile system to ensure that tha scheme has bean drawn up. You
must not allow your pressure system to be operated (or hired out) until you
have a written scheme of examination and ensured that the system has been
examingd.
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m  The written scheme of examination must caver all protective devices. It must
akia include every pressure vassal and those parts of pipelines and pipework
which, if they fai, may give rise to danger.

m  The writter scheme must spacify the nature and frequency of examinations,
and include any special measuras that may be needed to prapare a systam for
a safe examination.

m  The pressure system must be examined in ascordance with tha written scherma
by a competant persan.

m  For fired (heated) prassure systems, such as steam baoilers, the written scherme
should include an examination of the systern whan it is cold and stripped down
and when it is running under normal conditions.

The keay steps arne:;

m  Decide what iterms of aquipment and parts of the plant should bs included in
thea schama. This must include &l protective devicas. It must also include
pressure vessels, and paris of pipswork, which if they faled could give rise to
danger.

m  The schame must be drawn up for cartified as suftabla) by a competant
person. It must speciy whather the examination is n-senice ar
out-of-service and how oftan tha system i to ba examined.

m  The systam must ba axaminad by a competent parsan in accardance with that
schama.

Rermambsar, an examination undertaken in accordances with a writkan schame of
examination is B an MOT far your car. It is a statutory esamination that is
designed to ensure that your pressure system is ‘roadworthy’. |t is not a substitute
for regular and routing maintenance.

Choose a competent person

m  You must assure yourself that the competent person has the necessary
knowdadge, experienca and independance ta undertake the functions required
of therm.

m  The competant person camying out exarminations under a written scheme doss
not nacessarily need to be the samea one who prapares or cerdifias the schame
as suiable.

A compatant person may bec

m & company's own in-housa inspection dapartment;
m  an individual person (e a sali-ermployed person); ar
= an orgaresation pronading independent inspaction sanicas.

Bodies that have United Kingdom Accraditation Service feww_ukas. com/)
accreditation to the British, European and intemational standard BS EN ISO/EC
17020: 2004, for the scope of in-senica inspaction of prassure

equiprmant, can pravide compstant parsons meating the approorata criteria,

The competant person undartaking an axamination of a prassure systam in
accordance with the writter scherma of examination takes the resparsibility for al
aspects of the exarmnation.

Far exampla, an systems where ancillary examination technigues (29 nan-
destructive testing) are undartaken, the competent parson must assume

responsitity for the results of thase tests and therr interpretation even though the
tests may have bean camed out by someons akse.
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Find out more

For further practical advice sea the 'Prassure systams’ web pages at www.hse.gov.
uk/prassure-systems/index.htm or the following publications:

Safely of pressure systemns: Pressure Systermns Safety Reguiations 2000. Approved
Code of Practice L122 HSE Books 2000 ISBN 978 0 7176 1767 8
www . hsa.gov.uk/pubns/books/L 122 hm

Written schemas of examination: Pressure Systerns Safety Reguiations 2000 Leafiet
INDG178{rev2) HSE Books 2012 www.hsa.gov.uk/pubns/INDG178.htm

Prassure Equipment Regulations 1999 (SI 1999/2001) The Stationery Office
(as amended) www. legislation.gov.uk/

Prassure Systems Safely Regulations 2000 (SI 2000/128) The Stationery Office
www legisiation.gov.uk/

The Stationery Office publications

The Stationary Office publications are avaiabie from The Stationery Office,

PO Baox 29, Narwich NR3 1GN

Tel: 0870 600 5522

Fax: 0B70 600 5533

email: customer.sanicas@tso.co.uk Website: www.tsoshop.co.uk/

(Thay are also avadable from bookshops.) Statutory Instruments can be viewed free
of charge at: www legisiation.gov.uk/.

Further information

For information about health and safety, or to report inconsistencas or inaccuracies
in this gudance, visit www.hse.gov.uk/. You can view HSE guidance online and
ordear priced publications from the website. HSE priced publications are also
available from bookshops.

This guidance s issued by the Health and Safety Executive. Following the guidance
is not compulsory, unless specifically stated, and you are free 1o take other action.

But if you do follow the guidanca you will normally be doing encugh to comply with
the law. Health and safety nspectors seak to secure complianca with the law and

may refer to this guidance.

This leafiet is avadable at www . hse.gov.uk/pubns/ndg261.htm.

© Crown copynght If you wish to reuse this information visit www.hse.gov.uk/
copyright.htm for details. First publishad 11/12.
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