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PREFACE

The British Compressed Gases Association (BCGA) was established
in 1971, formed out of the British Acetylene Association, which
existed since 1901. BCGA members include gas producers, suppliers
of gashandling equipment and users operating in the compressed gas
field.

The main objectives of the Association are to further technology, to
enhance safe practice, and to prioritise environmental protection in
the supply and use ohdustrial, food and medat gasesand we
produce a host of publications to this end. BCGA also provides
advice and makes representations on behalf of its Members to
regulatory bodies, including the UK Government.

Policy is determined by a Council elected from Member Companies,
with detailed technical studies being undertaken by a Technical
Committee and its specialist S@mmmittees appointed for this
purpose.

BCGA makes strenuous efforts to ensure the accuracy and current
relevance of its publications, which are intended fae Wy
technically competent persons. However this does not remove the
need for technical and managerial judgement in practical situations.
Nor do they confer any immunity or exemption from relevant legal
requirements, including bkaws.

For the assistare of users, references are given, either in the text or
Appendices, to publications such as British, European and
International Standards and Codes of Practice, and current legislation
that may be applicable but no representation or warranty can be
giventhat these references are complete or current.

BCGA publications are reviewed, and revised if necessrfive

yearly intervals, or sooner where the need is recognised. Readers are
advised to check the Association
their possession is the current version.

web

(@)
(2]

This document has been prepared by BCGA Technical- Sub
Committee 6. This document replaces BCGA Guidance Note 2,
Revision 5:2012. It was approved for publication at BCGA
Technical Committee I This document wadirst published on
24/03/2016. For comments on this document contact the Association
via the websitevww.bcga.co.uk
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Cylinders
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Site
Store
Shall

Shoud

Vulnerable
populations

TERMINOLOGY AND DEFINITIONS

For the purpose of this document cylinders refer to gas cylinc
bundles, packs and manifolded cylinder pallets (MCP).

Indicates an option available to the user of this Code of Practice.

The premises of the organisation

A specific area dedicated to the storage of gas cylinddmsarwith the
requirement®f this document.

Indicates a mandatory requirement for compliance with this Coc
Practice and may also indicate a mandatory requirement within UK |

Indicates a preferred requirement but is not mandatory for compl
with this Code of Practice.

Vulnerable populations include thos#no may not be easy to evacui
from premises because of, for example, age or infirmity, inclu
school s, hospital s, ol d peop
accommodation.
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CODE OF PRACTICE 44

THE STORAGE OF GAS CYLINDERS

1. INTRODUCTION

This Code of Practice provides advice and guidance for the safe storage of gas cylinders. It
gives guidance on theonstructionand management of gas cylinder stores and provides
information on the hazards likely to be encountered.

It shall be useavhen siting and constructirgjorage facilities or when reviewing the safety and
suitability of existing storage facilities. It doest preclude the use of alternative designs,
materials and methods, when they provide equivalent standards of safety.

The content of this publication is in line with advice from Hhealth and Safety Executive
(HSE).

Where gas cylinders are stdrén cajunction with other packaged dangerous substances
additional guidance should be sought, refdH8E HSG 71 (2). Chemical warehousingThe
storage of packaged dangerous substances.

Gas cylinders are classed as hazardous substances and consequeaylindgrsstores will
require relevant land use permission and may require planning permission from local
authorities. Refer to Section 5.

2. SCOPE

This document defines the principles of safe practice for the storage oflgakers and gas
cylinderbundlesand outlines the relevant legal requirements in the UK

Cylinders are never fully empty, unless a cylinder is nagswalved, or following inspection
and test where it has not yet been filled with a gas. Therefore, cyliedatajning a gas but
regardless of thguantity of gasshall allbe treated idine with this Code of Practice
A gas cylinder(s) is deemed to be in storage when

1 It is not in use; or

1 It is not being transported.
Additional requirements for the storage of special gdsegxampleyery toxic or pyrophoric
gases, are detailed in BCGA Code cadice (CP) 1841), Thesafe storage, handling and use
of special gases
This Codeshall be followed when storingas cylinders and their associated gagsgth

different hazardcategoriesvhich arelocatedwithin a common store(s)Whereonly liquefied
petroleum ga$LPG) cylinders arestoredin a dedicated.PG storerefer toUKLPG CP 7 60),
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Storage of full and empty LPGylinders andcartridges Where a mixture of LPG (>40Kg)
and other gas cylinders are stored then the applicable sections ofGJEPP7 60) andthis
Code should be applied.

Exclusions fronthis Code of Practice are:

(i) Cylinders in use, i.e. connected to user equipment, or permanently connected for
use; for example, fire protection systems and specifically sited emergency response
equipment, such adire extinguishers and setbntained breathing apparatuRefer to
BCGA CP 4 40), Industrial gas cylinder manifolds and gas distribution pipework
(excluding acetylene)

(i) Cylinders being processed for filling or for periodic inspection and test.

(i) Medicd cylinders in domiciliary use.

(iv) Gas cylinders during carriage by road, rail, air and sea.

(v) Cylinders permanently manifolded together to form part of a bulk gaseous
hydrogen installatiorrefer toBCGA CP 33 (4), The bulk storage of gaseous hydrogen

at usersod premises

(vi) Transportable vacuum insulated containéos, example,refer to BCGA CP 27
(43), Transportable vacuum insulated containers of not more than 1000 litres volume

(vii) Containers (vessels) for cryogenic liquids. Refer to BGGA26 (£2), Bulk liquid
carbon dioxide st pBC&AEP 36a ), Gryngemicsliduid ptorageni s e s
atus er s 60 ,and ROGA GR4646), Bulk storage of cryogenic flammalgases

(viii) Cylinders stored ofthore.

(ix) Aerosols.

3. GAS CYLINDER IDENTIFICATION

The cylinder label shall always be used as the primary means of identifying the contents of gas
cylinders. The label will identify the product name and the class of hazard (Diamond Hazard
Label(s)). Some gas cylinders may have this information stencilled on the body of the
cylinder.

Colour coding is a sendary method of identifying certain gasesthe properties of others,
however colour coding is not mandatory for most gases but its use is supported by the majority
of gas suppliers Colour coding is typically applied to the shoulder, or curved part, at the top of
the cylinder.

BCGA Technicalinformation SheefTIS) 6 (3), Cylinder identification. Colour coding and

labelling requirements provides comprehensive information on UK practice for cylinder
labelling and colour coding.
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Where the contents of a gas cylindannot be positivelydentified the gas cylindeshall be
quarantined and your gas supplier contacted for further adviRefer to Section 10for
information on the return and disposal of cylinders.
4. POTENTIAL HAZARDS
Gas cylinders present a number of different hazards:

1 Size, shape and weighManud handling, security.

i Pressure hazards.

i Product hazards

As discussed below:
4.1 Size, shape and weight
Gas cylinders are generally heavy and are relatively unstable due to the base diameter to
height ratio. Large cylinders can weigh over 100 kg when full and being tall and thin
they are easily toppled ove6as cylinders are awkward objects to move safely.

4.2 Pressure hazards
Cylinders contain gases stored under pressure and will have significant stored energy.

Any pressure above atmospheric released from a cylinder has the potential to cause
injury to personnel, or damage to plant or property.

Pressure can be released by:
1 Inadvertent operation of the outlet valve during handling.
1 Deliberateoperation of theutlet valve.
1 Damage tahevalve if cylinder topples or falls.
1  Application ofheat,for examplefire.
1 Mechanical impact.
i Leaking valve.
1 Operation of pressure relief devices.
1 Unauthorised modification of the cylinder assembly.

1 Failure of thecylinder wall for example,from excessive internahndbr
external corrosiofby reducing wall thickness)
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4.3 Product hazards
All gases have different properties and each haassociated hazards.

The Carriage of Dangerous Goods and UseTadnsportable Pressure Equipment
Regulations 11) implement the Europealgreement Concerning the International
Carriage ofDangerous Goods bRoad (ADR) (16), which provides a framework for
dangerous goods to be carried internationally in road vehicles subject to compliance with
standards for the packaging and labelling of the dangerous goods. ADRe(16)

gases are classified as Class 2 dangeroussgoo@ses also requirappropriate
classification and labelling under the European Regulation on Classification, Labelling
and Packaging of Substances and Mixtures (CL®) (

The classification of each gasshown on the contents label. Full information viod
shown in the individual product Safety Data Sheet.

A selection of themore common gas classifications are shown in Table 1. Further
information is available in ADR16) and EIGA Document 1698Y), Classification and
labelling guide

5. CYLINDER STORE T CONSTRUCTION AND GENERAL PRINCIPLES

5.1 Risk assessment

All gas cylinders contaigasesunder pressurandmay present a risk of explosion if not
safely handlecnd stored. UK legislation requires thagite specific risk assessment is
required for each gas cylinder store, refefTtee Management of Health and Safety at
Work Regulations(6) and The Dangerous Substances and Explosive Atmospheres
RegulationdDSEAR) ©). Every storage situation must be satered on its merits and
special circumstances may necessitate variations on the recommended requirements.

The HSE provide a wide range of guidance on carrying out risk assessments on their
website. www.hse.gowk/risk Guidance on the preparation of Risk Assessments under
DSEAR @) is contained in BCGA Guidance Note (GN) 139) DSEAR Risk
Assessment.

5.2 Legal and permit requirements

The Planning (Hazardous SubstangeRegulationg(13) requires that conseitom the

local authority is obtained to store quantities of dangemusstances over certain
thresholds. The regulations contain thresholds for both named substances, such as
oxygen and hydrogen, and for generic categories of substétasamable, toxt). For
example the threshold for oxygen storage is 200 torfoeslammables50 tonnes, but

for hydrogenonly 2 tonnes. In some cases the percentage / partial faction of thresholds
(for example, flammables and oxidants) are additive when determiniogngent is
required.

BCGA CP 44- 2016


http://www.hse.gov.uk/risk

Category Hazard pictograms Signal Hazard statement Notes
word Precautionary statement
for storage
Class 2 Danger | Extremely flammable gas. | Will burn if a source
Division 2.1 Contains gas under of ignition is present.
Elammable pressure; may explode if
heated Example: Hydrogen
Store ina wellventilated
place.
Class 2 Danger | May cause or intensify fire; | Strongly support
Division 2.2 oxidizer. combustion but do
Non- Contains gas under pressur| N°t themselves burn
flammable may explode if heated
Non-toxic Storein a wellventilated Example: Oxygen.
- place.
Oxidizing
5.1
Class 2 Warning | Asphyxiant in high Do not in general
Division 2.2 concentrations react with other
Non- Contains gas under pressur gﬁsegaal:bﬁyiiﬁgn b
may explode iheated.
flammable yexp . replacement of the
Nor-toxic Store in a wellventilated oxygen in the
. place. .
Asphyxiant atmosphere
Example Nitrogen.
Class 2 Danger | Contains gas under Gases which, when
Division 2.3 pressuremay explode if inhaled, are known to
Tox ' heated produce injurious or
oxic o
Toxic if inhaled. fatal effects.
Store in a wellventilated Examf;ljle isob
place. exafluoroisobutene
Store locked up.
Class 2 Danger | Containsggas under Can cause severe
Division 2.3 pressure; may explode if burns to the skin and
o heated irritation to eyes and
Corrosive

Causes severe skin burns
and eye damage

Toxic if inhaled.

Corrosive to the respiratory
tract

Store in a wellventilated
place.

Store locked up.

respiratory system.

Example:
Sulpher dioxide

Table 1: Gases classification.
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It is urlikely that smallquantties of cylinder gas storage will trigger these thresholds and

t her elemimu@ ©Bul e f or s fbaftHe theeshald)Howaver asshe ( < 2
thresholds include all dangerous substances held on the site, for example, peyduct
material or water treatment chemicals in bulk tanks,astresholds for toxic gases are
lower, itis recommended that an evaluation is carried out to determirithgesite needs
consent. For sites that currently have consent the addition of cylinder gases storage may
require modification of the existing consent.

NOTE: Planning guidance can be fouat
http://planningguidance.planningportal.gov.uk/blog/quidance/hazardous
substances/vdnis-consenineededor-the-storageor-useof-hazardousubstances/

Planning permissiomay be required for significant cylinder storage facilities urtider
Town and Country Planning A¢1). Contactyourlocal authoity for advice.

The Control of Mapr Accident Hizards Regulations (COMAH) (12) requires
notification to the COMAH competent authority where a quantity of hazardous
substances are stored above thresholds which are (with the exception of hydrogen at 5
tonnes) equivalent to the planning hazardous threshold$ere are addonal
requirementg$or uppertier sites

The Dangerous Substances (Notification and Marking of Sites) RegulgBpmequires
notification to the authorities where a total quantity of hazardous substances of 25 tonnes
or more are stored, specific exemptions apply.

The storage, the lotian of the store and the use of gas cylinders may affect your
insurance policy for the site. Check with your insurers that you have adequate cover.

5.3 Location of the storage area
The majority of gas cylinders are designed so that they can be stdheddpen air and
as suchthey will not be adversely affected by inclement weather

Storage areashould be located in an external arehere there is good natural
ventilation. Adjacent buildings structuresand geographical featuresay adversely
affect natural ventilation andheir effectshould be taken into account during the risk
assessment, refer to Section &rfd Section 5.8 The store should not be located in low
lying areaswhere gases may accumulate

Storage within a buling is not recommended. Where storage indoors cannot be
avoided, refer to Section &1

The location of the store shall take account of the minimum recommended separation
distances, refer to Section 5.4.1Cylinder stores are to be located away frsite
designated emergency exits and escape routes.

Gas cylinder ®rage areas should be segregdteth other stores. The risk assessment
(refer to Section 5.1) shall take due regardhaf poential hazards of thgasesbeing
storedand the risk from dter hazardous processes or storage sites that may impact on
cylinder store.lIt shall also consider the potential forgact due to vehicle movements.
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Storage locations should be sited at ground level. Where cylinders are stored at any other
level thisshall bespecificallycoveredin therisk assessmelitefer to Section 5.1)If the

store is located at another level themsideration needs to be givenpimviding an area

to allow vehicle tocollect and deliver cylindersylinder movementbetweerievelsand

the impact in the eventof an incidentfor example,gas leakagefire, access for
emergency serviceproximity to peoplegtc

The risk assessment (refer to Section 5.1) shall take accolttotinderground and
overground services.The location shall be chosen so tlitats not directly beneath
overhead power oother cables anavhereit will allow access for vehicles and other
plant without the risk ofhemcominginto contact with power or other cables.

Each storage area and heundariesshall be well defined The footprint of the store
shall allowspace for the expected quantity of gas cylinders being stored as Voeltizes
safe movement and handlirgf the gas cylinders, includingccess for mechanical
handling equipmentRefer to Section 5.4.

Appropriate access to the site will be required. This will include access for delivery
vehicles and the emergency services.

The location of the storage area should condigersecurity of cylinders to avoid theft
and to preventampering with the cylinders. Refer$ction 5.7

54 Storage area layout and separation distances

The physicaldimensions of the storage area shall take into accountstitrage
requirements of Section 6.&yr example,grouping by hazard classification, full/lempty

or unserviceable cylinde@nd providingadequate space for access and egress, for safe
manual handling operations and the use of mechamacalling equipment.

Means shall be provided to secure cylinderprevent them falling overfor example,
pallets, chains, lashing, etc.

54.1 Minimum recommended separation distances
Appendix 2 shows the minimum recommended separation distances between
cylinders the storés) and other features.

Where there are spacestraints gpermanent physical partition may be usetelp
achievethe required minimum recommended separatiistances The height of

the partition should be relevant to the hazard, however it should be not less than 2
metres highunless for no#ire hazards a lower partition can be justified through
risk assessment The required minimmm recommended separation distance can
include the length of the sides of the partition, as shown in Figuresdch
partitions should be imperforate and constructiesuitablematerials for example,

solid masonry or concreteWhere protecting against fire hazards they should be
constructed to achi e-nrsstamd Referee@dSE L13® mi n
(22), Dangerous substances and explosive atmospheeEmgerous Substances

and Explosives Atmospheres Regulations 2002. ApgprGesele of Practice and
Guidanceand BS 47647), Fire testson building materials and structures
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Where the wall separates vulnerable populations from the cylinders (not including
inert gases), the fire resistance provided should be a minimum of 60 minutes.

Figure 1. Use of a partition to achieve the minimum recommended separation dis

Within Figure 1 the minimum recommended separation distances imchyde the
distancaneasured around the sglef the partition by determining the sum of A+ B + C.

If flammable gas cylinders are stored against a building wall the area up to 2 m either
side of the storage area and up to 9 m above ground should be imperforate and of a
minimum of 30 minutes fire resisting construction.

When planning the gas cylinder storage facility, adequate handling space shall be
allowed. The total amourdf floor space required will depend on the quantity and the
size of the cylinders; and theandling equipment to be used during their movement.
Refer to Section 6 and Section 8.

5.5 Floor

The floor should be level and constructed of concrete or othercoorbustible, non
porous material. A smooth concrete finish is preferred, is likehat@ a longer life and

is more practical for manualndling operations. All floor surfaces shall be constructed
so that they can be maintained in a clean manner.

Obstacles such as expansion joints, steps and drainage systems, shall not impede cylinder
handling operations.

The floor shall be of sufficient strength to support the weight of the gas cylinders / gas
cylinder pallets, plus anyechanical handlingids employed on gas cylinder handling.

The floor should be laid to prevent the accumulatiowater so that storedylinders do
not restin standingwater and risk being subjected to corrosion.

If drainage systems arequiredthey shall be so designed as to prewdsmse gasesr

cryogenic or liquefied gasemteringany drainage systemAs necssary a water trap
should be cosidered.
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56 Roof

Cylinders are designed for outdoor storage, however some applications require protected
storageconditions for quality hygiene and securityeasonsfor example, analytical and
medical gases. Cylindersay also need additional protection from local environmental
conditions.

Where required, the roofing shall be designed to prevent gas pockets accumidating,
examplegaps between the wall and sloping roof, natural ventilation in the roof apex etc.

5.7 General ®curity

All stores containing gas cylinders shall be secame access shall be restricted to
authorised personnelThis may be achieved by securing the site with a boundary fence
with lockable gate®r by secumg individual stores Dependant on the site security
requirements both conditions may be required.

Suitable security arrangemerstsall take into account the classification of the gases

the quantities being storedrhe security arrangements shatllude appropriate plsycal

and management security controls to prevent unauthorised access, theft, tampering,
arson, vandalism and to effectively monitor the usage of gases, as well as any specific
local considerations. Keys for eachstore shallbe kept in a secure locatiomdaonly

issued to authorised persons; a log should be kept.

Where electronicsecurity systemsfor example, alarmsare installedcomply with the
electrical requirements of SectiorLb.

The security perimeter shall meet the ventilation requirementsaio® 58 and benot
less than 1.8 metres high.

Where the gas cylinder store is enclosed, a suitable emergency exit(s) may be required
dependant on the size and/or layout of the store. Refer to Se&ion 5.

For the storage afmall quantities of cyliners, refer to Section 541

All persons handling gas cylinders shall have appropriate security training, as required by
ADR (16), Chapter 1.3 and 1.10, commensurate with thesponsibilities, refer to
Section 7.

Where high consequence dangerous goasisch as toxic gasesre stored on sita
security plan shall be drawop and implemented in compliance with the security
provisions of ADR 16), Chapter 1.10.

NOTE: The Department for TranspofDfT) operate a Dangerous Goods Security
Compliance Team. Heir role is to undertake security audits on sites where high
consequence dangerous goods are stoféey will carry out checks, both physical and

on documentation, to ensure your security plans are in place, are being applied and are
affective. The DfT provide a template for a security plan on their website
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58 Ventilation

Ventilation isrequired to ensure that any small leakaf@as is adequately dispersed
and will prevent a hazardous atmosphere being createdoutdoor store with open
sides and without a roof nsidered to provide adequate ventilation artdaspreferred
option.

Where a store may have restricted ventilation, due to, for example, adjacent buildings or
a wall acting as a store boundary,stnecessary to ensure that therg¢hiugh and
thorough ventilationn all areas inside the store.

A semienclosed store maylieo n s i d e r e d it doosisttotup o thee® adjacent
solid sides, with a roof, provided at least 25 % of the perineteonstructed to ensure
thatventilation is not impairedpr examplemeshed fencing.

Where the configuration of the storestricts air flow, e installation of high and low
level vents should be considerem ensure a gular change odir. The degyn of a roof
shall meet the ventilation requirements of Section 5.6Minimum recommended
separation distancerefer toSection 5.4.1should be considered when locating vents.

A storewith lessthan 25 %of the perimeter opeis to be considered an indoor store
Refer to Section 551

Examples of store designs are displayed in Appendix 3.

If a store is located against a building wall, then the risk assesgmntto Section 5.1)
shall take account of the likelihood of escaped gas enteringuiltkng, and the method
of entry, for examplean overhanging roof, cellars, wingas, air intakes, etc.

5.9 Access

The storage area should be located so that it is readily accessitjtirfder movements

with manual handling distances kept to a minimum and clear access maintained at all
times for deliveries and the emergency services.

Access to the delivery and storage area(s) iset&ept clear, with no parking allowed,
except for thdoading and unloading of cylinders. No vehicles are to be allowed within
the minimum recommended separation distance referred3eciion 5.4.1

Aisles should be provided to allow safe access to cylinders, to facilitate good
housekeeping, stock conkrand for the ease of handling. They should be a minimum of
1 metre wide.

The layout of the storage area should allow for the safe movement of gas cylinder
handling trolleys, fork lift trucks and any other powered vehicles. The layout shall take
accountof the separation of personnel and vehickgth appropriate traffic routes
defined Refer to HSE P4 (17), Workplace health, safety and welfare. Workplace
(Health, Safety and Welfare) Regulations 1992. Appro@ede of Practice and
guidance.

11
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Where tle gas glinder store is enclosesuitable access and egress shall be provided.
The risk assessmene(er to Section 5.13hall determinéhe maximumtravel distance to
enableescape anthereforedentify the number oéxitsrequired.

Where installedall designated emergency exits shagden in tke direction of escape and
shall be fitted with panic furniture of a type not requiring a key, card, or code to open.
They are to provide an unobstructed meaingscape and in operation shadit obstruct

any other escape route. These exits shbk properly identified by signage, and
maintained in a serviceable condition at all timEssure that emergency exits are secure
and cannot be opened from the external side of the store (whist still allowing Boyerge
escape from the inside of the store).

5.10 Lighting

The area should have adequate lighting to assist in providing a safe work environment, to
allow the identification of the cylinder contents, signage and where necessary to assist
with security. Where artificial lighting isusedit shall give suitable colour rendering to
enable colour labelling to be easicognised by persons with normal colour vision.

Where required, emergency lighting shall be to the requirements of BS (2856
Emergencyighting. Code of practice for the emergency escape lighting of premises

For electricakafety refer to Section BL

5.11 Electrical equipment

Only electrical equipment that is necessary for the safe and practical operation of the gas
cylinder store kall be installed.As aminimum dl electrical installations shall conform

to BS 7671 81), Requirements for electrical installations. IET wiring regulations
Where flammable or oxidising gases ateredtherisk assessant (refer to Section 5.1)

is to determine whether protecteteetrical equipment is required, if sefer to BS EN

60079, Part 1433), Explosive atmospheres. Electrical installations, design, selection
and erection

For the minimum recommended separation distance for unprotectéticalesuipment
refer toSection 5.4.1

5.12 Fire safetyrequirements

A responsible person shall carry out a Fire Safety Risk Assessment on all gas cylinder
storage areas to determine the hazard and the risk associated with a fire originating from
a gas cylinder and / or a fire impacting on a gas cylinder(s). The findomgsahich are

to be incorporated into the Site Fire Safety Management Plan that is to be implemented
and maintained. As necessary, advice should be sought from RElte and Rescue
Service The risk control measures identified shall be incorporated het@dnstruction

of thegas cylinder store(s).

The | ocation of each gas <cylinder stor e
locations record. This record should include information on the products stored, their
maximum quantities antheir hazardus classification. This should be updated on a
regular basis. This is to be made available to the emergency services in the event of an
incident. Refer to The Regulatory Reform (Fire Safety) Orti@r (

12
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Appropriate emergency procedures shall be draywnbased on the Site Fire Safety
Management Plan, these to includesaacuation plan covering all personnel likely to be
on the site. For emergency procedures in the event of an incident, refer to Section 9.

It is good practice, especially where larger quantities of gas cylinders are stored, to invite
the local Fire and Rescue Service to site so they are familiar with the location in the
event of an incident.

Acetylene in cylinders react differently to othgases in cylinders after exposure to fire.
Appropriate signs shall be posted outside all gas cylinder stores containing acetylene
cylinders in order to alert the Fire and Rescue Services of their presence. Refer to
Section 5.8. Refer also to BCGA Leat 6 67), Cylindersin fires.

Adequate means of providing an alarm in the event of a fire shall be established. Where
physical alarms are installed these should be clearly maaked suitably located,
including at all emergency exit pointsor electrical safety refer to Section 5.11.

The Site Fire Safety Management Plan will determine the appropriate fire equipment
necessary, including theumber and type of fire extinguishers to be provided, and their
locations. Where fire extinguishese required, they should be positioned in easily
visible positions near entrances / exits, at the perimeter of the store and in safe positions
in access routes between aisles.

Each gas cylinder store aresah a | | be dNE SMQKING tAREA & aFordte
minimum recommended separation distances, ref8ettion 5.4.1 Suitable signs are to
be displayed. Refer to Section 3.1

Wherever practicable, the cylinder storage infrastructure (walls, ceiling, floor) shall be
constructed of nogombustible orife-resistant materialsThe construction materials will
comply with the requirements BfS 476(27), Parts 20 to 23If the cylinder store is part of

a larger building, it shall be of at least 30 minutes-iag@sting construction, preferably
made of bick or concrete. Where vulnerable populations are housed, then it shall be of 60
minutes fireresisting construction.

The Fire & Rescue Service may require a sufficient volume and pressure of water to be
available to fight a fire in the vicinity of thgas cylinder store. Consultation with the Fire

& Rescue Service is recommended. Refer to BS 5306, P&9)0Hire protection
installations and equipment on premises. Guide for seledfoinstalled systems and
other fire equipment.

5.13 Safety signsand warning notices
Individual gas cylinder stores shall have adequate signage to provide warnings and safety
information on the hazardous products being stored.
Signage shakkomply with:
1 The Health and Safety (Safety Signs and Signals) Reguld#ipns

1 BS ISO 7010 34), Graphical symbols. Safety colours and safety signs.
Registered safety signs
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For additional adviceefer toHSE L64 (19, Safety signgnd signals. The Health and
Safety (Safety Signs and Signals) guidance on regulations

All signs shall be irthe Englishlanguage Bilingual / multilingual signs may also be
necessary.

Signs and pictograms shall be clearly visible from all angles of approach, preferably sited
with the centre of the sign at the average eye level (between 1.5 amd above the
ground).
Signs for the following hazards should be displayed:

1 NO SMOKING

1 NO NAKED LIGHTS

1 NO SOURCES OF IGNITION

1 NO ACCESS FOR UNAUTHORISED PERSONS

1 NO MOBILE PHONES OR OTHER ELECTRONIC DEVICES

1 NO STORAGE OF OIL, GREASE OR COMBUSTIBLUEATERIALS
For inert gases, thiadditional sign should be displayed:

1 ASPHYXIATION HAZARD
Forflammablegases, thseadditional sigs should be displayed:

1 FLAMMABLE GAS

1 ASPHYXIATION HAZARD
For oxidisinggases, thisdditional sign should be displayed:

1 OXIDISING GAS
With flammable and oxidising gases there is a risk of the development of an explosive
atmosphere. In accordanggth DSEAR (9 if an explosiveatmosphere may exist
di splay the expl esigni ve atmosphere AEXO
Fortoxic gasesthese additional sigrehould be displayed:

1 TOXIC GAS

1T  ASPHYXIATION HAZARD
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For corrosivegasesthese additional sigrghould be displayed:
1 CORROSIVE GAS
1 ASPHYXIATION HAZARD
In addition a notice shall be displayed showing:
(i)  Actions to take in the event of an emergency.
i) The site operatordés routine contact

(i) Emergency contact information including an emergency phone number, for
example of the gas supplier and/or the site operator.

(iv) Theemergency services phone number.

This information should also be available at a control point, for example the site control
room or site security.

Examples of signare provided imAppendix 4. Information on the actions to take in an
emergency are delied in Section 9.

5.13.1 Signage inside a gas cylinder store

Storage locationwithin the gas cylinder store shall be clearly identified by signage
to show the condition and hazard classificationtted gas cylinders. Refer to
Section 6.2

Consideration should be given to wusing
for the gases stored, particularly when they are not in clear view.

Examples of signs are providedAppendix 4

5.14 Small quantity storage

A small quantity store for cyliders will be capable of holding upadotal quantity ofLO
gas cylinders. Such an installation shall meetrdpiirements of this code, however
alternative designs, such as a wire mesh enclpateacceptable, refer to Section411

The use of @as cylinder storage cabinet is not recommendeddoeralindustrial gases
but may be appropriate for some specialised gas uses. Refer to Appendix 1.

5.14.1 Storage in a cage
As an alternative to a store enclosed by an indudye fence, the stomay be a
bespoke wire mesh enclosure (cage).

i The cage is to be permanently secured to an adjoining wall or solid
floor.

i The cage is to be lockable to prevent unauthorised access.
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i The mesh on the cage is to be small enough to prevent any
unauthorisedampering for example,being able to operate a valve. The
recommended size is 50 x 50 x 3 mm (10 swg) welded mesh.

1 Means shall be provided to secure individual cylinders in their storage
position and prevent them falling oyésr examplechains lashing, etc.

1 The cage may contain both cylinders in use, i.e. connected to a
manifold, as well as full and empty cylinders in storage.

1  The cage may be used to store portable gas sets or trolleys complete
with cylinders,for example,an oxygen cylinderrad an acetylene cylinder
mounted on a trolley.

An example of a cage is shown in Appendix 3.

5.15 Indoor storage
In addition to all the other requirements of Section 5, indoor storage requires the
following measures to be taken.

5.15.1 Indoor store i justification

Internal storage is not recommendedVhere it is unavoidable a documented
justification process shall be undertakin justify the need for indoor storage.
Where indoor storage is the only option, then the type of store shall be in
accordane with the location hierarchy, refer ®ection 5.1%. |If a bespoke

buildi

ng cannot be utilised, then the use of a room inside a building shall be

justified, documented and records retained.

5.15.2 Location hierarchy
Internal storage locations should ht ground level and in the following order of
preference:

BCGA CP 44- 2016

() A bespoke standlone dedicated, adequately naturally ventilated
building.

(i) A dedicated room sealed from the rest of the building, adequately
naturally ventilated to the outside, only accesditdm an external door(s).

(i) A dedicated room, adjacent to an outside wall, inside a building,
adequately naturally ventilated to the outside, sealed from other areas of
normal occupancy.

(iv) A dedicated room, inside a building, with forced air ventilationleska
from other areas of normal occupancy.

(v) In abuilding, as far as is practicable away from normal work locations.
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5.15.3 Indoor storage risk assessment

In addition to the risk assessment requwethin Section 5.1,hHe choserocation
will be subject to a risk assessmemecific to the indoor storeo confirm its
suitability and the control measures required.

As a minimum, consideration shall be given to:

1  The quantity of cylinders requiring to be stored. This should be kept to
theminimum necessary.

1  The hazard classification of the gases.
i The densities of gases stored.
1 Fire,
o originating from the cylinder store.
o] impacting on the cylinder store.

0 changes to the sifére Safety Management Plan, refer to Section
5.12.

1 Risk ofexplosion, especially from flammable gas release.

Indoors there is an increased risk, especially from flammable gases, of
creating an explosive atmosphere. The DSEBRisk assessment required
in Section 5.1, shall include an assessment of this risk.

Where there is a risk of explosion the design of the building should ensure at
least half of the longest wall or half of the roof area should be made of open
mesh or lightweight materials to provide explosion reli€he relief should

be designed and pdsined such that any hazards are minimized in the event
of an explosion.

1 Leakage from valvesr safety relief devices.

i Ventilation requirements, includingewmtilation intakes and exhausts,
refer to Section 5.15.4.

NOTES: An indoor store may meet the criteria to be a confined space,
where in the event of a release of gas the atmosphere would be affected
sufficiently to represent apecific risk. In such cases a specific confined
space risk assessment is required. Refdd3& L101 (20, Safe work in
confined spaces. Confined Spaces Regulations 1997. Approved Code of
Practice, Regulations and guidance

1 Atmospheric monitoring and the use afsgdetection equipment, refer to
Section 5.15.5.
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i Exposure of personnel to gagdses.

1  Access to and egress from the cylinder store.

1 Movement and handling of cylinders to and from the store.
1 Delivery and collection requirements, vehicle access.

1 Other activities / processes taking place in the building.

1  Other hazardous goodsored or used in the building.

Guidance on risk assessment is providgdBCGA GN 11 (8B), Reduced oxygen
atmospheres. The management of risk associated with reduced oxygen
atmospheres resulting from the use of gases in the workplace.

5.15.4 Indoor ventilation requirements

Ventilation is required to ensure that the event of a leakhe gas is adequately
dispersed and wilprevent a hazardous atmosphere being created. A specific risk
assessment shall be conducted to determine the quantity dawemtrequired.

For additional guidance refer to Appendix 5

Ventilation can be natural or prioled by forced air ventilation.

Where natural ventilation is used the store should have ventilation openings with a
minimum total area of 10 % of the ground area. A minimum of p@onanent
openings arerequired. The inlet and outlet openings shall be positioned
diametrically acrosde store at high and low levels.

The type of forced air ventilation depends on a multitude of factors. The density of
the gases being stored will determine libeation of the forced air outlet openings
I.e. at high levels for lighter than air gasesdaat low levelfor heavier than air
gases.

Where the store is part of an existing building, the forced air ventilation shall be
arranged such that it is not directed into the building.

Ventilation openings shall take account of the minimum recommerejedation
distancesrefer to Section 5.4.1 Vertilation openings shall discharge to a safe
place in the open air. Ventilation openings in walls should not compromise any
escape route.

Forced aiventilationsystems shall be connected to suitable viaodlaudible alarm
systems to provide a warning in the event that the ventilation system is not
functioning correctly.

Warning signs shall be sited at each entrance so that they are clearly visible to
personnel before entering the store.
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5.155 Gasmonitoring systems
Gas monitors shall be installed where ventilation arrangements are inadequate and
it is not practical to increase natural ventilation or install forced air ventilation.

Gas detection systems shall incorporate an audieal warningalarm. The alarm

shall be obvious in the store and also at all entrances to the store. Detector displays
and warning signs shall be sited so that they are clearly visible to personnel before
entering the store.

Alarm levels are to be set to activateadimit that will still allow safe evacuation.

Detection equipment shall be installed, operated, maintained and tested in
accordance with manufacturero6s recommen

Where the store is part of an existing building then the Site Fire Safety
Managemen®lan will determine if it is necessary to interface the gas detection
system with the fire alarm system.

The gas detection system materface with the forced air ventilation system.

For electricakafety refer to Section 5.11.

6. CYLINDER STORE MANAGEMENT

The site organisation shall appoint pgrson authorisedto manage cylindestorage and
operations on site.

6.1 Routine management checks
The person authorised to manage each cylinder store shall periodically check that:

1 The minimumrecommended sepdi@n distances are maintainedfer to
Section 5.4.1

1 The fire control measures identified in the Site Fire Safety Management Plan
have been implemented correctly and maintained, refer to Sectiin 5.1

To reduce the fire hazard ton@inimum the area surrounding the storage site is to
be kept clear. Long grass, weeds and any overhabgamghes are to be removed.

A minimum recommended separation distance of 3 m from the perimeter of the gas
cylinder storage area is to be kept cledrall vegetation. Chemicals such as
sodium chlorate and other oxidising agents which may cause a risk of fire shall not
be used as a weed Kkiller.

1 Security arrangements dveing upheld, refer to Section/s.
1 All fire, safety signs and warning noticee aisplayed, refer to Section 3.1

1 All cylinders are stored in accordance with Section 6.2.
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1 All personnelaccesing the store(s) are eguately trained, refer to Section 7.

1  Where changes are made to ihweentory or range oproducts being stored,
the risk assessment for the store is updated, refer to Section 5.1, and personnel
receive any additional training that may be necessary, refer to Section 7.

1  All personnel handle gas cylinders safely, refer to Section 8.

1 All emergencyproceduresire inplace, refer to Section 9.

1 Cylinders are not being subjected to adverse conditions.

1 Stores ee beingkept clean andresubjected to regular housekeeping

The only items to be stored in a gas cylinder storage compound are gas cylinders;
their associatedittings, such as cylinder keys, valve caps,.;etmd associated
mechanical handling aids, such as gas cylinder trolleys. Combustible stores of any
description, for example, oils, greases, paints, fuels; excess packaging; other
classes of Dangerous Gaydalt, or corrosive chemicals shall not be stored in the
same store as gas cylinders. The store is not to be used aapalagtore or as a
convenient storage area for other items.

Gas cylinders are to be stored in such a way as to prevent anyudatom of

debris that may provide a refuge for pests. Particular care is required where food
and medical gases are stored to prevent the spread of disease from contamination
by animals, such as birds and rodents.

WARNING: Contact with oils, greasejydrocarbons, tarry substances and
many plastics carries the risk of spontaneous combustion, particularly with some
high pressure gases.

6.2 Gas glinder storage requirements

The gas cylinder store shall be arranged, and clearly identified by signagelirgado
the condition and hazard classification of the gas cylinddRefer to Section 53
examples of signage are given in Appendix 4.

Where only small quantities of gas cylinders (a maximum of 10) are held in a small
quantity store, refer t&ection 5.14it is not necessary to separate individual cylinders
from each other.

Where more than 10 cylinders are stored then

1 The store is to be arranged such that there is adequate access to the cylinders,
taking into account the use of mechanicahdlling equipment, and that escape
routes remain clear and allow unimpeded escape in the event of an incident. Refer
to Section 5.9.

1 Gases wit the same hazard category shdamddgouped together, the hazard
categories beinglentifiedwith signage.
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1 Full (including partused) and empty cylinders should be segregated within
the store, the ared®eingidentifiedwith signage.

Unserviceable cylinders, or those under quamentshould be segregatefiiom
serviceable cylinderghe cylinders should be lalked as such and stored in a designated
area. Such cylinders should be returned to the gas supplier as soon as practieable
to Section 10.

Medical gases are to be stoiadch separate designated stoRefer to Section 6.4.

Toxic gases. Gas cyinders containing toxic gases are supplied with an additional valve
outlet sealing plug or caput that acts as a secondary seal. This should always be fitted
when in storage. For additional information on toxic gases ref@C®A CP 18(41).

Corrosiveg as e s . Corrosive gases wil/l beresubj e
to be returned back to tlgas supplier according to this date. Contact the supplier if this

date is due or has passed. RefeB&GA TIS 16 (%), The storage of gas cylinders
containing corr osi v dorgdiisonahinformatore onscorrosjrg e mi s
gases refer tBCGA CP 18 41).

Pyrophoric gases. Pyrophoric gases spontaneously catch fire in air and shall only be
stored in external gas loyder stores. For additional information on pyrophoric gases
refer to BCGA CP 1841).

Fluorinated Gases. Fluorinated Gases, for example, refrigerants, are subject to specific
European regulation, refer to European Regulation No 517/208)4 Regulaton on
fluorinated greenhouse gasesEIGA Document 192 38), Fluorinated gases
managemenprovides additional information. Due to their effect on the environment the
intentional release of fluorinated gases into the atmosphere is prohibited. Stocigdoldin
are to be managed and measures to prevent and ted&egeimplemented; these
include routine leak checks and having standard operating procedures in place to deal
with a leak. Refrigerant gases (CFCs, HCFCs and HFCs) returned as waste, are to be
stared in accordance with the requirements of appropriate exemptions issued by your
national environmental authorjtior exampleS2 in England.

Cylinders should be stored upright, when designed for this, using appropriate measures to
prevent them topplingver, for example,secured by chains or lashings. Alternatively,
they may be stored in specially designed pallets. Gas cylinders stored in a vertical
position are to be stored no more than one cylinder high unless specifically designed for
this purposgefor examplesome LPG cylinders. Special arrangements may be required
to secure small cylinders.

Where gas cylinders are stored horizontaftyr, example,roundbottomed cylinders,
special arrangements will be required to secure them. Horizontallyl sjasecylinders

are not to rest directly on the floor. They should be suitably restrained to prevent
movement. Particular care is to be taken to prevent the onset of external cpforsion
examplepy ensuring gas cylinders do not rest in pools of water

Gas cylinders, which are mounted within a gas cylinder trolley for movement and use
for examplea gas weldingset may be located within a designated area inside the store.
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Avoid excessive levels of stock. Stock rotation should generalbpbiolled on a st

In First Out (FIFO) basis. However, some gases are given a sheilf hifay be prudent

to usethose with the shortest life firstiirstExpired FirstOut' (FEFO) It is not
recommended that these gases are used once this fhbHdiexpired; upon expiry the
cylinder should be replacedSpecifically be aware of the dates on medical gases and
corrosive gasesExcessstock of gas cylinders, empty gas cylindergascylinders that

are no longer required are to be returned &othiner (normally thegas suppliet As
necessary,hie owneris responsible for taking th@ppropria¢ disposal actian Refer to
Section 10.

NOTE: All cylinders are required by law to have a periodic inspection and test to
ensure the safety of thelmder. Stamps on the shoulder identify the test date and the
approved test authority. The use of cylinder test date rings between the cylinder and
valve provide a quick visual reference to the next test date. Cylinders can continue to be
used until normally empy, but not refilled or transported (on the public highwiayhe

due date for inspection andtest has passed.

When not in use cylinder valves shall always be clos@¢here suppliedprotective
valve caps and covestould be fitted.

NOTE: Caps and covers helprotect the valve an@reventcontaminants, such as
moisture and dirtfrom gatheing in the valve port(s).

Gascylinders are not to be repainted, to have any markings obscured, labels removed or
added, without the explicit conserfttbe owner. If the contents of a gas cylinder cannot

be identified the gasylinder is to be declared unserviceable and returned to the owner as
soon as practicable. Refer to Section 3 and Section 10.

6.3 Management of stores for medical gas cylinders

As well as complying with Section &. medical gas cylinders require additional
measures to be taken when in storage. Reference should be made to the National Health
Service (NHS) Protect documef@uidance on the security and storage of medical gas
cylinders(63), and to HTM02-01 (62), Part B, Section 8vledical gas pipeline systems

All medical gases are highly regulatey European Directives and UK legislation. The
gases are classified as medicinal products for administration to a patieithAall
medicines they should be stored securely and out of the reach and sight of children.

The storage requirements of medicinal gases are covered within their individual
Marketing Authorisatiori product licencéd and these have to be complied witBach
Marketing Authorisation will have agreed details for each company but the storage
conditions will be summarised in the Summary of Product Characteristics.

As with all medicines, medical gases have a defined shelf life. Each cylinder will have a
labd that will show the expiry date as well as the batch number.

The following additional measureballbe taken:

| Medical gas cylindershallbe segregated from all other cylinders.
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NOTE: Pathology gases are not classified as medical gases.

1 Appropriate nanagement controls should be implemented to prevent the theft

of gas cylinders antb monitor the usage of gases. Particular care may be required
for certain gases that are misused, for
BCGA Leaflet7 (58), Thedangers of industrial gas abusand the NHS Protect
documentGuidance on the security and storage of medical gas cylir{@8)s

1 Medical gas cylindershall be storedin accordance witithe Marketing
Authorisation This may include:

1  Storageunder awveatherproof cover.

1 Kept dry

1 Not subjected to extremes of temperatur@his will maintain the
quality of the product, for example by controlling temperattwe éxample,

for gas mixtures where phase separation kgcou freezing) and/or humidity.

1 Kept clean. Particular care is required to prevent the spread of disease
from contamination by animals, such as birds and rodents.

NOTE: It is a requirement that medical gaglinders are stored and
managed in a manner that ensures that they will beedetivin a clean state,
compatible with the environment in which they will be used.

1 Special storage conditions/hererequired these should loecked and
monitored.

64 Delivery and collection of cylinders
All delivery and collection of cylinders is tme supervised with appropriate management
controls in place tensure

i Clear access to and within the store, refer to Sectfn 5.

1 All vehicleshave their engines turned pffith the handbrake applied, when
cylinders are being loaded or unloaded.

1 The movement of cylinders is onlgarried outby trained personsising
appropriate equipment. andling is only to be conducted following an appropriate
assessment. Refer to Seci@n& 8.

1 Recora of receiptinto the store Ensure each cylinder productigentified
and a Safety Data Sheet is available.

q Record ofissuedrom the store

i The inventory accouns managed.
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1 Each cylinder is psitioredand securéin its designated area
1 Security of the storés managegdincluding control of access keys

1  Vehicle movements onto a site shall be managed. Some sites may require a
specific delivery and collection point.

1 The person collecting the gas cylinder is aware of their duties with regard to
the carriage, handlingtorage and safe use of the cylinded &s contents.

BCGA GN 27 1), Guidance for the carriage of gas cylinders on vehicl@®vides
advice on the transportation of gas cylinders.

BCGA TIS 8 63), Information for customers collecting gas cylinders (flammable, inert
and oxidising gasés provides useful safety information for those collecting gas
cylinders.

BCGA TIS 15 (®), Model risk assessment for the storage and use of oxyacetylene
cylinders may be used to provide guidarfoethe storage of oxy / fuglascylinders.

7. TRAINING

All personnel who are required to handle and store gas cylinders shall receive suitable
information and instruction regarding the hazards associated with gas cylinders and the gases
being stored, and provided with the necessary skills and knowledge toocértiieir job

safely.

It is the duty of the employer to ensure their persons are adequately taached establish
competency. It is recommended that a training programme is carried out under a formalised
system where an acceptable level of competency has to be achieved. Records shall be kept of
the training provided and the competence level achieVée. training programme shahake
provision for periodic rdraining.
Recommendations fathe training of personnel are described in EIGA Document383 (
Safety training of employee88CGA GN23 (50, Identifying gas safety training requirements
in the workplaceprovides information on the topics that should be covered when considering
gases safety training.
Training should be reviewed alod up-dated following:

1  Arelated accident or incident.

1 The receipt of gases which have not previously been used on site.

1  Changes tguidance or information previously provided.

1 The appointmendf new and or transferred employees.
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All persons engaged in the storage of gas cylinders shall faam@mg commensurate with their
responsibilities andhould include, but not be necessacbnfined to the following subjects:

1 Identification of the cylindeand itscontents
1 Propertiesand hazardsf gasesincluding pressure
1 Cylinder and valve types
q Movementof cylinders including local carriage
1 Stock management
| Store management
1  Actions to be taken in anmeergency situatian
Specific training and certification requirements are required for personsrtafidorinated
gases.
8. THE SAFE HANDLING OF GAS CYLINDERS
8.1 Personal protective equipment
The minimumrecommendedPersonal Protective Equipment (PPE) requirements for
personnel engaged in the storagel handlingf gas cylinderss:
1 Protective gloves
1 Safety shoes, boots with metatarsal protection are strongly recommended
1 Safety glasses

In certain locations, osite conditions, other additional PPE may be obligattoy,
examplehard hats, ear defenders, breathing apparatus.

NOTE: All PPE is to be kept free of oil and grease. Contaminated PPE is to be
replaced.

The work activity risk assessment will determithe requirement for the use of hazard
controls, including PPE. PPE may only be considered as a control to achieve an
acceptable level of residual riskter other levels of control have been addressed. Where
PPE is required a PPE Assessment is to lneedaout. PPE is to be provided as required

by the Personal Protectivegipment Regulations7). The PPE shall be selected for a
particular task and location and must be appropriate and chosen to effectively reduce the
overall risk. Thus there are tdfent PPE requirements for differing products, different
tasks and possibly different personnel. Due regard is tpviea to the requirements of

the Control of Substances Hazardous to He&#gulationg8), anyrelevant equipment
publicationsmanufactirers information and the product Safety Data Sheet.
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HSE L25 (B), Personal Protective Equipment at Wonstovides guidance on the
Persmal Protective EquipmerReguldions (7). EIGA Document 13636), Selection of
personal protective equipmemtrovidesguidance for selecting and using PPE at work.

8.2 Cylinder handling
The minimumrecommended cylinder handlingquirements forthe storage of gas
cylindersare

1 All personnel shall wear appropricd®®E refer toSection 81.

1 Mechanical handlingequipment, such as serviceable purpdssigned
trolleys, should be used for moving cylinders, wher@vacticable.

1 For moving over even floors and only for shalistances (<5 m) the
6churningé method may be wused.

1 Cylinders shall not be rolled along the ground; this may damage or even open
the valve and will also damage identifyitadpels,marks and symbols.

1  Acylinder shall not be moved with the valve open.

1  Where provided, valve protection caps are to be fittetbre moving a
cylinder.

1 Do not lift singlecylinders by using the valve protection device unless they
have been designed for that purpaséer to the gas supplier

1 Only use suitale cradles, platforms or trollige hold individual cylinders for
lifti ng. Refer to EIGA Sl 2539), Crane transport of cylinder packages

1  Some cylinder bundles are designed to be lifteal their prmanently
attachedpadeyes or lifting eyetugs. Some bundles can only be lifted using fork
lift trucks. If you are not sure check with your gas supplier

NOTE: When lifting, use only appropriate lifting accessories, such as
serviceable, correctly rated and tdexd, ropes, chains or slings For further
information refer toHSE L113 (2}, Safe use of lifting equipment. Lifting
Operations and Lifting Equipment Regulations 1998. Approved Code of Practice
and guidance

1 On fork lift trucks @s cylinders should be secured vertically withincigiby
designed gas pallets using the affixed restraining stri@ps. cylinders shall not be
lifted and moved directly on the forks of foik krucks.

Exceptionally gas cylinders may be palletised horizontally on wooden pallets.
Only wooden palletsvhich are in a good conditiprior example,no protruding
nails, and which are free of contaminatidar example,no oil, grease or tar
contaminationare to be usedGas cylinders thatre laid flat on pallets shall be
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smaller than the pallet usetht overhang the edges of the paleatl be adequately
securedo the pallet

1 Bundles may be moved by fork lift truck where they are so designed.

NOTE:  When moving gas cylinders, either in palletsbandleswith fork lift
trucks the fork lift trucksshall be in a serviceable condition and will have the
appropriateLifting Operations and Lifting Equipment RegulationsOLER) (5)
certification. For further information refer WSE L113 21).

1  When not being moved all cylinders shall be secured.

The ManualHandling Operations Regulation8) (require first that an assessment of
manual handling operations is conducted. Following the assessments, training should take
place. Where the assessment indicates that the work exceeds guideline limits, wherever
practcable the operation should be mechanised or handling aids provided. BCGA
Guidance Note 34{), Safe cylinder handling and the application of the manual handling
operations regulations to gas cylinderdefines the principles of safe practice for
handling and moving cylinders and provides a basic understanding of the Manual
Handling Operations Regulations)(8elating to gascylinders BCGA TIS 17 §6),

Model risk assessment for manual handling activities in the indugiaslindustry can

be used tassist in developing a site risk assessment.

9. EMERGENCY PLANS

Cylinders handled and stored in a safe manner, as described in this document, should not give
rise to an emergency situation. It is recognised, however, that they may occasionally become
involved in an incident. This section is included to provide guidance on what action saould
considered on such occasions, such as a fire or a gas leak.

Local management shouldarry out rsk assessment$o identify potential emergency
situations. Ememency plans shouldhen be established, and as necessary advice sought
through liaison with themergency services

The emergency plan will identify:

1 Potential emergency situations

1 Identification of gases held, approximate stock holdings and theirrchaza
categories.

1 Location of gas cylinder stores (and other hazardous goods stores)

1 The procedures to be followedor example, site evacuation accounting of
personnel.

1 Responsibilities of key personnel, including the appointment of an incident
controller This shall be a trained person with adequate local site knowledge to take
charge of the emergency and assist the emergency services as necessary.
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1  Access to and availability ofneergency equipmerdand PPE. Further advice on
fire-fighting equipment anéire precautions may be obtained from either the enforcing or
fire authorities. Additional information is available in the product Safety Data Sheet,
also refer to BCGA kaflet6 (57).

1 Involvement of the emergensgrvices

1 Contact details

All personnel who are required to handle and store gas cylinders shall receive suitable
information and instruction regarding the emergency plans.

Emergency plans should be reviewed or practiced on the following occasions:
1  On a putinebasis; at least annually.
i Whenever significat changes are made to the site.
1  When there is a significant change in the quantity of gases held.

1 There is an introduction of a d#ffent hazard category of gas the removal of a
particular hazard category

i An incident has occurred.
Any lessons learnt shall be incorporabeatk into the emergency plan.
The following initial actions should be considered as part of the emergency plan
9.1 Action in the event of a serious leakage
Thisis to bebased on the extent of the leak andtbeard(siand risk(s)associated with
the leaking product.
() Raise the alarm
(i)  Evacuate the immediate area
(ii) Instigate the emergency plan
Once initial control of the incident is established then, if it is safe teod@n attempt
should be made to stop the leaRnly people who have knowledge of gas properties, the
hazards from the gasvho understand the risks involvadd who have been trained to
deal with gas emergencies, wearing appropriate PPE, should approach or handle leaking
cylinders.

1 Identify the gas concerned.

1 Identify the source of the leak.
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1 Undertake the appropriateactions to make the gas cylinder safeAs
necessary,ansultthegas supplier for advice.

NOTE: Never attempt to dismantle or repair cylinder valves.

Once the cylinder has been made safmrantine the cylinder and make arrangements to
return it to theowner (normally thgas suppliet refer to Section 10.

9.2 Action in the event of a fireinvolving or affecting a gas cylinder

() KEEP AWAY, do not approach or attempt to move the cylinder or open the
valve.

(i)  Sound the alarm.
(i) Evacuate the danger area.
(iv) Call the Fire and Rescigervice.

(v) Contact the gas supplier for advice on the gases or the gas cylinders involved
in a fire. The gas supplier shalLWAYS be notified of any cylinder involved in
a fire.

Inform the Fire and Rescue Service immediately of the location, the prqtydiazard
classification) being stored and the quantitiearof gas cylinders involved in the fire, as
well as any other gas cyliedstores located on the site. Refer to Sectib 5.

NOTE: The Fire and Rescue Service have operational procedures in place for dealing
with gas cylinders in a fireFollowing a fire he Fire and Rescue Service will inform you
when it is safe to handle a cylinder.

Do not use any firelamaged cylinders. Quaramai any firedamaged cylinders in a safe
place. Mark, or label, firdamaged cylinders to clearly show that they have been in a
fire. After the fire is out, and the area has been declared safe by the Fire and Rescue
Service, arrange collection of fire damged gas cylinders witthe gas supplier at a
convenient date. Further information, including contact numbers, is available in BCGA
Leaflet6 (57).

10. CYLINDER RETURN AND DISPOSAL

The vast majority of gas cylinders in circulation in the UK egéllable cylinders which
remain the property of the gas suppliers. They are supplied to gas users under a rental
agreement, which requires the user to pay rental on the cylinder until its return. The simplest
and best way to deal witthesecylinderswhen theyare empty or no longer required, is to
identify the owner (usually the gas supplier) and request that they are collected. Even if the
cylinders were not originally supplied to the premises where they are discovered, the gas
supplier will make aangements to collect them.
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The details of the cylinder owner will Ipginted on the cylinder contents lal§edfer to Section
3) or other visual identification marks, such as stampmarking around the shoulder of the
cylinder.

Detailed advice on the recovery and disposatlbfypes of gasylinders is available on the
BCGA we b s iCylieder Recdvery andDisposal

11. REFERENCES

Document Title
Number
1 Town and Country Planning Act 1990
2 S11990 No. 304 The Dangerous Substances (Notification and Marking of Site
Regulations 1990.
3 S11992 No. 2793 Manual Handling Operations Regulations 1992 (as amendec
4 S11996 No. 341 The Health and Safe(pafety Signs and Signals) Regulations
1996.
5 S1 1998 No. 2308 The Lifting Operations and Lifting Equipment Regulations 1€
(LOLER).
6 S11999 No. 3242 The Management of Health and Safety at Work Regulations 1
7 S12002 No. 1144 PersonaProtective Equipment Regulations 2002.
8 S1 2002 No. 2677 Control of Substances Hazardous to Health Regulations 20C
(COSHH).
9 S12002 No. 2776 Dangerous Substances and Explosives Atmospheres Reguli

2002- (DSEAR).
10 S1 2005 No. 1541 The Regulatoryreform (Fire Safety) Order 2005

11 S1 2009 No. 1348 The Carriage of Dangerous Goods and use of Transportable
Pressure Equipment Regulations 2009 (as amended).

12 SI12015 No. 483 The Control of Major Accident Hazards Regulations 2015
(COMAH).

13 SI 2015No. 627  The Planning (Hazardous Substances) Regulations 2015.
14 European Classification, Labelling and Packaging of Substances and

Regulation (EC) Mixtures (CLP Regulation).
No 1272/2008
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Document
Number
European
Regulation (EC)
No 517/2014

ECE/TRANS/242

HSE L24

HSE L25

HSE L64

HSE L101

HSE L113

HSE L138

HSE HS(G) 51

HSE HS(G) 71

HSE HS(G) 176
HSE EH 40

BS 476
Parts 20 to 23

BS 5266

BS 5306
Part O
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Title

Regulation of the Europedarliament and of the Council of 1¢
April 2014 on fluorinated greenhouse gases and repealing
Regulation (EC) No 842/2006.

European Agreement concerning the international carriige ¢
dangerous goods by road (ADR) (as amended).

Workplace health, safety and welfare. Workplace (Health,
Safety and Welfare) Regulations 1992. Approved Code of
Practice and guidance.

Personal Protective Equipment at Work.

Safety signs and signals. The Health and Safety (Saigihs
and Signals) guidance on regulations.

Safe work in confined spaces. Confined Spaces Regulation:
1997. Approved Code of Practice, Regulations and guidanc

Safe use of lifting equipment.ifting Operations and Lifting
Equipment Regulations998. Approved Code of Practice and
guidance.

Dangerous substances and explosive atmospheres. Dangel
Substances and Explosives Atmospheres Regulations 2002.
Approved Code of Practice and Guidance.

Thestorage of flammable liquids in containers.

Chemical warehousing. The storage of packaged dangerou:
substances.

The storage of flammable liquids tanks

Workplace exposure limits.

Fire tests on building materials and structures.

Emergency lighting. Code of practice for the emergency esc
lighting of premises

Fire protection installations and equipment on premises.

Guide for selection of installed sgshs and other fire
equipment.

31



30

31

32

33

34

35

36

37

38

39

40
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Document
Number
BS 5925

BS 7671

BSEN 14470
Part 2

BS EN 60079
Part 14

BS ISO 7010

EIGA IGC
Document 23

EIGA IGC
Document 136

EIGA SAC
Document 169

EIGA IGC
Documentl92

EIGA Safety
Information 25

BCGA Code of
Practice 4

BCGA Code of
Practice 18

BCGA Code of
Practice 26

BCGA Code of
Practice 27

BCGA Code of
Practice 33

BCGA Code of
Practice 36
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Title

Code of Practice for ventilation principles and designing for
natural ventilation.

Requirements for electrical installations. IET wiring regulatic

Fire safety storage cabinets.
Safety cabinets for pressurised gas cylinders.

Explosive atmospheres.
Electrical installations, design, selection and erection.

Graphical symbols. Safety colours and safety signs. Regist
safety signs.

Safety training of employees.
Selection of personal protective equipment.
Classification, and labelling guide in accordance with EC

Regulation 1272/2008 (CLP Regulation).

Fluorinated gases management

Crane transport of cylinder packages

Industrial gas cylinder manifolds and gas distribution pipewo
(excluding acetylene).

The safestorage, handling and use of special gases.

Bul k Iiqguid carbon dioxide

Transportable vacuum insulated containers of not more than
1000 litres volume.

The bul k storage of gaseous

Cryogenic liquid storage at
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Document
Number
BCGA Code of
Practice 46

BCGA Guidance
Note 3

BCGA Guidance
Note 11

BCGA Guidance
Note 13

BCGA Guidance
Note 23

BCGA Guidance
Note 27

BCGA Technical
Information
Sheet 6

BCGA Technical
Information
Sheet 8

BCGA Technical
Information
Sheet 15

BCGA Technical
Information
Sheet 16

BCGA Technical
Information
Sheet 17

BCGA Leaflet 6
BCGA Leaflet 7

UKLPG Code of
Practice 1, Part 1
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Title

Bulk storage of cryognic flammable gases.

Safe cylindehandling and the application of the manual
handling operations regulations to gas cylinders.

Reduced oxygen atmospheres. The management of risks
associated with reduced oxygen atmospheres resulting from

use of gases in the waolace.

DSEAR Risk Assessment.

Identifying gas safety training requirements in the workplace

Guidance for the carriage of gas cylinders on vehicles.

Cylinder identification colour coding and labelling requiremet

Information for Customers Collecting Gas Cylinders
(Flammabile, Inert and Oxidising Gases).

Model riskassessment for the storage and use of oxyacetyle
cylinders.

The storage of
premises.

gas cylinder

Model risk assessment for manual handhegyvities in the
industrial gas industry.

Cylinders in fires.

The dangers of industrial gas abuse.

Bulk LPG storage at fixed installations: Design, installation a
operation ofvessels located above ground.
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Document Title
Number

60 UKLPG Code of Storage of full and empty LPG cylinders and cartridges.

Practice 7

61 UKLPG Code of Use of LPG cylinders.

Practice 24 Part 1: Use of LPG cylinders at residential and similar prem
Part 5: The storage amde of LPG on construction sites.

62 Department of Medical gas pipeline systems.
Health. Health  Part B: Operational management.
Technical
Memorandum 02
01 Part B
63 NHS Protect Guidance on the security and storage of medical gas cylinde

Furtherinformation can be obtained from:
UK Legislation
Health and Safety Executive (HSE)
International Organization for Standardizat{¢BO)
British Standards Institute (BSI)
European Industrial Gases Association (EIGA)
British Compressed Gases Association (BCGA)
The UKLPG trade association (UKLPG)

National Health Service (NH$)Business Services
Authority - Protect
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BCGA POSITION REGARDING THE USE OF GAS CYLINDER STORAGE
CABINETS

A Europearstandard, BEN 14470, Part 23@), Fire safety storage cabinets. Safety cabinets
for pressurised gasylinders exists for gas cylinder storage cabinets, though BCGA was not
involvedin the creation of that standard.

BCGA advice generally is to recommend external (outdoor) storage of gas cylinders in well
secured compounds or cages and piping into buildings where needed. But we acknowledge
that internal storage is sometimes necessdrgre the above is not suitable / practicable or
does not suit the gas product or process (see below). In that case our recommendation is a well
signed dedicated store room.

The Fire & Rescue Service view is unambiguous. They do not like to encoasateylmders

in cabinets at all, regardless of the nature of hazard of the gas, or its potential contribution to
fire load (all gas cylinders, even those containing inert gases will ultimately rupture if exposed
to fire). If the contents are a fuel gas mtygen then the fire load will be significantly
increased.

Firefighters want to be able to see and apply cooling water to cylifrdensa distancen a
fire, but they also want cylinders secured against theft, so external storage in locked cages is
very much their preference.

Whether a cabinet has 30 or 90 minutes fire resistance makes little difference to Firefighters,
since they won't likely know where they are on that timescale in a real fire scenario. But even
with the higher fire rating it is quagsnable whether such cabinets would keep cylinders below
the 60 °C temperature norm, which guides the maximum developed pressure most cylinders
are designed for.

HOWEVER, we also recognise that in some specialised gas uses, storage in suitable extraction
cabinets may have merit:

a) Where there is a personal safety or process quality considerfiioaxample,
toxic or ultra high purity gases are needed, for example in the electronics industry.

b)  Where gases / mixtures require to be temperatméolled for process reasons.

In such cases cabinets should only be used for cylinders which are connected and in current use
and not for st or age cwrdersfawditing ratumybeth df whicly shauld 6 e m
be held in secure exterrgtbrage.

Where cylinders are held in cabinets, prominent and fire resistant signage should be visible on
the outside of storage cabinets and on the buildings/rooms which house them and consideration
should be given to notifying the local Fire and RescwsviBe of the existence and
whereabouts of gas cylinders in buildings.

The placing of cylinders into cabinets and their removal also presents manual handling risks,
for which suitable training should be giveRefer toSection 8
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MINIMUM RECOMMENDED SEPARATION DISTANCES

Therecommended separation distamcéo provide a minimum separation which will mitigate
the effect of any likely event and prevent it from escalating into a larger incidénée
minimum recommendedeparation distanceill also provide protection for thgas cylinder
from foreseeable exteal impactsfor exampleyehicleg or activities outside the control of the
operation for exampleplant or customer station boundary)

The minimum recommendedation distancemay be used as gilance for cylinders that
are inuse subject toppropriaterisk assessment

To assist in the control of separation distaredsrnal to the storéhe use of painted hatched
lines isan option.

When siting cylindersnear another hazard, check that there is no specific legislation
concerning that hazard which requires measures beyond those stated.

Cylinder stores should not be located next to other stores containing combustible materials or
products. Stores are to be located away frompagntialsource of excessive heat or ignition.
Where significant quantities are present or there is uncsrtaibout arrangements it is
recommended that the Fire and Rescue Service is consulted.

In some cases physical partitions or barriers may be used to reduce the required separation
distances. A suitablgonstructed firewall may eliminate reducethe sepaation distance Refer
to Section .1.

Where gas cylinders are kept in a store and are connected into a distribution agsligonal
information is available in BCGA CP 4().

LPG. Where only LPG is stored, or fquantities abovd00 kgand foradditionalinformation on
the storage of LPG cylinders in other circumstanf@sexample,domestic and retail, refer to
publications from the UKLPG, for exampldKLPG CP 7 60), and UKLPG CP 246(), Use of
LPG cylinders

Minimum recommended separation distance from the gas store to other classes of
packaged dangerous substances

The separation distance is measured from the boundary of each store, or for individual cylinder
packages, their outer edge, where they are not located in a store.

For additioml advice,refer to HSE HSG 71 @, and for flammable liquids <1000 L, HSE
HSG 51 (38), The storage dlammable liquidsn containers
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Minimum recommended separation distance from the gas store to other classes of bulk
dangerous substances

Thedistancedrom bulk storage are to be taken from the skin of the tank or any potential release
points,for examplefilling lines, vents, vaporiser.

Where dangerous goods are stored in bulk close to a gas store an additioassegdment
shall be carried out to determine the minimum recommended separation distances as they may
need to be greater than thased for packaged dangerous goods.

For additional advice and examples, refer to UKLPG CB9}, Part 1,Bulk LPG Storage at
Fixed Installations : Design, Installation and Operation of Vessels Located Above Gemahd
HSG 176 (B), The storage of flammabliguids in tanks
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TABLE A2 -1: Minimum recommendedseparation distance from the gas store to specific hazardgtocessesand articles.
Image Descriptors Hazard Inert Flammable Oxidiser CTOX'C./
orrosive
Wooden structures, | Thermal radiation from fire.
site huts, work sheds
etc. 1 3 3 3
NOTE 2.
Combustible material, Thermal radiation from fire.
paper, cardboard
boxes, etc 1 3 3 3
Excessive vegetation.
Plant ventilaion and | Intakei Suction of gas into
conditioning. machinery.Hazardous gas
properties creatinganger to
personneand equipment such as,
Intakes oxygen depletion, explosion ahdr 3 3 3 3
fire risk.
Exhausts Exhausti Heat and propertids 1 3 3 3
quality of the ai(gas)being
NOTES?7, 8, 9 exhausted. Potential harmeffects
on the condition of aylinder.

BCGA CP 44- 2016
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Fuel gas vent pipes. | Ignition of leaking product.
Thermal radiation from fire.
NOTE 8. 0 3 3
Ovemround services | Ignition of leaking product. <1kV | 15
Damage caused by electarcing. 1 _ 1
O1 §k 10

Not to be located directly underneath electrical power
cables, his includes telephone cables.

Process equipment &
machinery which is
not a part of the

Ignition of leakingproductfrom the
process equipment

storage installation. | Thermal radiation from heat 0 3 1
generated by normal operation.
NOTE?7.
Unprotected electrical Source of ignition.
equipment
1 3 1

NOTE 7.

Medium Voltage
(MV) and High
Voltage (HV) sub
stations.

NOTE?7.

Ignition of leaking product.
Thermal radiation from fire.

Undesirable to locate near. Requires a specific risk

assessment and specialist advice.

BCGA CP 44- 2016
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Openings, windows | Hazardous gas properties creating
and escape routes danger to personneahd equipment 1 5 1 3
from buildings. such as, oxygen depletion, fire risk
Vulnerable
populations. 8 8 8 3
Places where people | Hazardous gas properties creating
assemble or have danger to people and equipment 1 3 1 3
public access such as, oxygedepletion, fire risk.
Where nakedlames, | Increased fire risk, danger to NOTE 4
smoking weldingetc | personnel. 1 1 3
may be present 3

Railway tracks
(on railway property)

Hazardous gas properties creating
danger to people and equipment
such as, oxygen depletion, fire risk

Undesirable to locate near. Requires a specific risk
assessment and specialist advice.

Do not locate flammable gas cylinder stores underneath &
bridge supporting a railway.

Public roads.

Hazardous gas propertieeating
danger to people and equipment
such as, oxygen depletion, fire risk

Undesirable to locate near. Requires a specific risk
assessment and specialist advice.

Do not locate flammable gas cylinder stores underneath &
bridge supporting a publioad.

BCGA CP 44- 2016
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Siteboundaries Hazardous gas properties creating
danger to people and equipment
NOTE 3 such as, oxygen depletion, fire risk 3 3
Vehicle(s) Hazardous gas properties creating
danger to people and equipment.
‘| Parking areas.
Potential of vehicle to act as an 3 3
The store shall hz_ive ignition source.
adequate protection
againstvehicle impact.
Pits, ducts & surface | Liquefied ancheavierthanair gases
water drains are likely to accumulate below
(untrapped). Opening| groundcausing &ygen deficienbr 2 0
of systems below flammable atmosphese
ground level.
Cryogenic storage Embrittlement from extreme cold. From inert 1
tank cryogen =1
NOTESS, 6. From oxidant
cryogen =
<2000 L =5
>2000 L =8

BCGA CP 44- 2016
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TABLE A2-1. NOTES:
1. All distancesarein metres (m).

2.  The separation distance is measuredfr
1 For individual cylinders, the separation distance is to be measured from the
external shell of theylinder to the externaldundary of the specific hazaror
1  Where multiple cylinders are kept in a store with a fence, for all hazards external to
the store the fenekne may be taken as the starting point to measure a separation
distance

3.  Where the stie boundary also acts as a site boundahe values quoted are the distance
between the cylinder and te#eboundary.

4. LPG cylinders. <400 kg =1 m; >400 kg =3 m.

5. For all bulk dangerous substances a risk assessment shall be carried out to #stablish
safe separation distance.

6. Thedistancedrom bulk storage are to be taken from the skin of the tank or any potential
release pointdpr examplefilling lines, vents, vaporiser.

7. The risk assessment (refer to Section 5.1) may identify a neegordtacted electrical
equipment or may justify a change to the separation distance fprotatted electrical
equipment.

8.  The store shall not be directly below an air intaksthaust gases should be directed away
from cylinders.

9. Consideration shodlbegiven to the density of the gases being storedigtder or heavier
than air Take into accourair intakes, doorsyindows and other openings closethe storage
area. This may require an increased separation distance.
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EXAMPLES OF STORE DESIGN

Figure A3-2: Example of an outdoor storénside a site
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Figure A3-4: Exampleof an outdoor storeLocatedinsidea secure site
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Figure A3-5: Example of ajascylinder storage cage
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GAS CYLINDER STORE - EXMPLES OF SIGNAGE

Examples of signagiat may be used dhe site and the external area of a gas cylinder store.

General:
No source of ignition No smoking No unauthorised No mobile phones
access
Danger Danger Danger
Gas cylinder store Risk of asphyxiation Explosive
atmosphere
Potential asphyxiating  Gas cylinder store  Explosive Atmosphere No oil or grease
atmosphere
Safety gloves Safety boots Eye protection Industrialvehicles
must be worn must be worn must be worn
Gases:

A\ A\

WARNING [ ACETYLENE ] WARNING WARNING WARNING
Flammable gas Oxidising gas Corrosive gas Toxic gas

Flammable gas Acetylene Oxidising gas Corrosive gas Toxic gas
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Example ombinationsigns

1. Inertgas

No Mo No No mobile \[]
naked lights smoking unauthorised phones or ail, grease or
access electronic combustible
devices materials

VAN

Danger Danger
Gas cylinder store Risk nfasphyxlaﬂnn

2. Flammable gas
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