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IMPORTANT NOTICE

This document has been developed through the RISCAuthority and
published by the Fire Protection Association (FPA). RISCAuthority
membership comprises a group of UK insurers that actively support
a number of expert working groups developing and promulgating
best practice for the protection of people, property, business and the
environment from loss due to fire and other risks. The technical expertise
for this document has been provided by the Technical Directorate of
the FPA, external consultants, and experts from the insurance industry
who together form the various RISCAuthority Working Groups. Although
produced with insurer input it does not (and is not intended to) represent
a pan-insurer perspective. Individual insurance companies will have their
own requirements which may be different from or not reflected in the
content of this document.

The FPA has made extensive efforts to check the accuracy of the
information and advice contained in this document and it is believed to
be accurate at the time of printing. However, the FPA makes no guarantee,
representation or warranty (express or implied) as to the accuracy or
completeness of any information or advice contained in this document.
All advice and recommendations are presented in good faith on the basis
of information, knowledge and technology as at the date of publication of
this document.

Without prejudice to the generality of the foregoing, the FPA makes no
guarantee, representation or warranty (express or implied) that this
document considers all systems, equipment and procedures or state-of-
the-art technologies current at the date of this document.

Use of, or reliance upon, this document, or any part of its content, is
voluntary and is at the user’s own risk. Anyone considering using or
implementing any recommendation or advice within this document should
rely on his or her own personal judgement or, as appropriate, seek the
advice of a competent professional and rely on that professional’s advice.
Nothing in this document replaces or excludes (nor is intended to replace
or exclude), entirely or in part, mandatory and/or legal requirements
howsoever arising (including without prejudice to the generality of the
foregoing any such requirements for maintaining health and safety in the
workplace).

Except to the extent that it is unlawful to exclude any liability, the FPA
accepts no liability whatsoever for any direct, indirect or consequential
loss or damage arising in any way from the publication of this document
or any part of it, or any use of, or reliance placed on, the content of this
document or any part of it.
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SCOPE

These recommendations outline fire safety considerations for
forklift and other forms of trucks designed for use by personnel
inside warehouses and similar commercial and industrial
premises and which are powered by battery, diesel fuel or
liquefied petroleum gas (LPG). These recommendations also
apply to related equipment such as sweepers and motorised
lifting equipment such as pallet and platform hoists that are used
in the same environment. Automated systems and equipment,
such as unmanned trucks operating on rails, are outside the
scope of these recommendations.

It is not recommended that petrol-powered equipment is used
within buildings and thus this form of mobile plant is outside the
scope of this document.

Where the results of an assessment under the Dangerous
Substances and Explosive Atmospheres Regulations 2002
(DSEAR) (ref 1) indicate that trucks may have to be designed to be
used in hazardous atmospheres, such as those where flammable
concentrations of vapours and dusts may accumulate, reference
is only made in general terms in this document, as detailed
guidance is set out in the HSE publication HS(G)113 (ref 2) to
which reference should be made.

These recommendations should be read in conjunction with
RISCAuthority documents RC56: Fire safety in the storage,
handling and use of highly flammable and flammable liquids

- Storage in drums and containers other than external fixed
tanks, (ref 3), RC8: Recommendations for the storage, use
and handling of common industrial gases in cylinders
including LPG (ref 4), RC59: Fire safety when charging electric
vehicles (ref 5) and RC18: Recommendations for fire safety in
warehouses (ref 6).

SYNOPSIS

These recommendations provide advice regarding fire safety in
the use of lift trucks powered by batteries, diesel fuel or LPG.

Recommendations concern the trucks themselves and
where their use may impact on the fire safety provisions in the
premises in which they operate. Of particular concern are issues
concerning hazard areas where flammable atmospheres relating
to flammable liquids or combustible dusts may occur.

DEFINITIONS
Hazard zones

This refers to the classification of hazardous areas in accordance
with BS EN 60079-10 (ref 7). In respect of flammable liquids, the
zones are identified as follows:

Zone 0: An area in which an explosive gas atmosphere is present
continuously or for long periods (for example in some chemical
process areas).

Zone 1: An area in which an explosive gas atmosphere is likely
to occur in normal operation (for example, areas around fuel
dispensing pumps).

Zone 2: An area in which an explosive gas atmosphere is not
likely to occur in normal operation and, if it does occur, is likely
to do so only infrequently and will exist for a short period only
(for example areas where there may be accidental breakage of a
small container of flammable liquid).

In respect of combustible dusts the zones are defined as follows:

Zone 20: A place in which an explosive atmosphere, in the form
of a cloud of combustible dust is present continuously, for long
periods or frequently for short periods (for example, a mill or
pneumatic conveying system).

Zone 21: A place in which an explosive atmosphere, in the form
of a cloud of combustible dust is likely to occur occasionally in
normal operation (for example, bagging points and inspection
ports that are frequently opened).

Zone 22: A place in which an explosive atmosphere, in the form
of a cloud of combustible dust is not likely to occur in normal
operation but, if it does occur, will persist for a short period only
(for example, leaks from incorrectly fitted lids or spillages).

INTRODUCTION

The use of lift trucks in commercial and industrial concerns
introduces a range of fire hazards associated with both the trucks
themselves and the environment in which they operate.

Fire hazards include potential ignition sources such as electrical
short circuits, sparks from electrical equipment, engine
components and exhaust systems associated with the trucks.
They may also introduce the potential for increasing fuel availability
due to leakage of diesel fuel or LPG.

Careless use of lift trucks may cause damage to passive fire
protection measures such as protective coatings on walls and
structural building elements. Damage may also occur to active
fire protection measures such as sprinkler heads, water supply
pipe work and smoke or heat detectors. These hazards should
be minimised by rigorous driver training.

Recent developments have seen the introduction of increasingly
powerful electric vehicles into the workplace. These, using larger
electric batteries employing lithium ion technologies together with
associated charging facilities, have also increased the fire risk and
highlighted the need for appropriate staff training.

RECOMMENDATIONS

1. Compliance with fire safety legislation

1.1 In premises to which the Regulatory Reform (Fire Safety)
Order 2005 (or equivalent legislation in Scotland and
Northern Ireland) (refs 8-12) applies, a fire risk assessment
should be carried out and recorded and be reviewed
wherever there is a material change in the number or type
of lift trucks employed in the buildings or other areas in
which they are used. It should also address any changes
in operations such as the charging or changing of batteries.
The use of lift trucks should also be considered in the
fire risk assessment where deliveries are made with the
assistance of a truck carried by a supplier.

1.2 Allfire risk assessments should consider the possibility of
deliberate fire setting.

1.3  Because charging of electric trucks will often continue
outside of working hours, fire prevention measures to be
considered should include:

e physical segregation of charging points from process
and storage areas;
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e provision of suitable power supplies, control and
isolation systems;

e suitable fire detection and warning installations in case
of fire;

e provision and siting of appropriate portable fire fighting
equipment;

e development of an emergency action plan to protect life
and property and ensure the continuing functioning of
the business in case of fire;

e staff training in the safe charging of trucks and the
actions to take in the event of fire, including the safe
shut down of the charging process and evacuation of
the premises.

Where appropriate, an assessment in compliance with
the Dangerous Substances and Explosive Atmospheres
Regulations 2002 (DSEAR) (ref 1) should be undertaken
to identify hazard zones so as to ensure that charging
areas are sufficiently remote from any hazardous materials
such as flammable liquids and gases that may be stored
or in use on the premises. An assessment should also be
used to ensure that suitable, intrinsically safe, electrical
equipment is installed in the charging areas.

The response by fire and rescue services to 999/112 calls
and signals routed via fire alarm monitoring organisations
varies widely throughout the UK, and differs from day to
night time. Fire safety managers should refer to the relevant
fire and rescue service websites to make themselves
aware of the levels of response in the areas in which their
premises are located and consider this information when
undertaking and reviewing their fire risk assessments.

Business continuity

Even a small fire can have a disproportionate effect on a business

if it occurs in a critical area. Lift trucks are becoming increasingly

sophisticated and expensive and in many cases are becoming

relied upon for the efficient functioning of a business.
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2.2

2.3

In commercial premises where the batteries of electric
trucks are charged, the fire hazards and thus the threats
to the business are increased by the need for the charging
process to continue during the night or over weekends
when no, or few, staff may be present. It is therefore
paramount that careful consideration be given to all fire
and safety implications when battery charging areas are
being selected and designed.

All organisations should take steps to ensure the continued
smooth running of their business by making a suitable
emergency plan. Guidance for this is set out in Business
resilience: A guide to protecting your business and its
people (ref 13). The emergency plan should address the
implications of a fire, flood or other perceived disaster on
all facets of the business model. It should indicate the lines
of communication that should be followed and the contact
details for specialist assistance, providers of alternative
accommodation and suppliers of lift trucks.

When complete, the emergency plan should be rehearsed
by means of a tabletop exercise, with the results being

assessed and amendments made to the plan as necessary.

2.4

3.2

3.3

3.4

3.5

3.6

3.7

3.8

Consideration may be given to applying commercially
available computer programmes, such as the ROBUST
software (Resilient Business Software Toolkit) which
is available free of charge (ref 14), or other appropriate
product, to develop and check the adequacy of the plan.

Fire safety management

All lift trucks should be regularly inspected and subjected
to preventive maintenance in strict accordance with the
manufacturers’ schedules. Lift trucks should be kept
free of accumulations of oil, grease and easily ignitable
materials such as fluff and dust. Non-combustible agents
should be used for cleaning.

The use of lift trucks should be restricted to personnel
trained intheir operation and the handling of loads. Driving
performance should be monitored, for example, by
keeping a record of each driver’s training, accidents and
near misses, with the objective of preventing accidents
and damage to the fabric of the building, racking and
passive and active fire protection measures arising from
careless driving. Drivers should have a licence issued by
an HSE accredited training body.

Particular attention should be given by drivers to avoiding
impact damage to fire doors, compartment walls,
protective coatings on structural steel and other key
elements of passive fire protection. A particular hazard is
impact damage to composite insulated panels to avoid
exposure of combustible insulated core materials. For this
and other reasons the driving of unloaded forklift trucks
with elevated forks should not be allowed. The provision
of suitable impact protection bollards or barriers should
be considered where possible.

It is a legal requirement (see Provision and Use of Work
Equipment (PUWER) Regulations 1998 (ref. 28)) that
work equipment is maintained in an efficient state, in
efficient working order and in good repair. A competent
person should therefore make a daily start-up inspection
to check for oil, fuel and hydraulic fluid leaks and the
integrity of fuel lines. Checks should be made that
battery connections and protective covers are correctly
in place following charging and that safety devices are
operational. All reported defects should be corrected
before equipment is used.

Ensure that all protective covers and guards remain in
place at all times during operation of the unit to prevent,
for example, the build-up of combustible materials on hot
exhaust pipes.

Adequate gangways and aisles should be maintained to
facilitate safe truck operations. These should be reviewed
when new forms of racking or storage or new trucks are
introduced into the building.

Where premises are sprinkler protected, a detailed
assessment should be undertaken of the potential risk
of impact damage to sprinkler heads (particularly those
situated within storage racks), range pipes and the main
installation control valves. Where necessary, suitable
mechanical protection should be provided.

Full recognition should be given to the inherent fire
hazards of the materials conveyed by the truck and
special care taken or the use of forklift trucks limited



3.9

3.10

4.2

4.3

accordingly, for example, drums of flammable liquid
should only be handled with lift trucks that are adapted
for use in hazardous atmospheres.

During idle periods forklift trucks should be kept in a
designated location,
separated from manufacturing or storage areas. Where
detached areas or buildings are used they should be kept
secure out of working hours and idle trucks be immobilised

to prevent unauthorised use.

preferably a detached building,

Keys or fobs to trucks should be kept in the possession
of the authorised driver during work time and be stored
securely out of working hours.

Battery powered trucks

Wherever practicable, the charging of batteries should
not take place when the premises are unattended/
outside working hours due to the fire risk involved and the
potential impact of a fire on the continuity of the business.

Charging of batteries should be carried out in a separate
building of non-combustible construction reserved for
this purpose or in a specially designed charging area.
The charging area should, preferably, be separated
from other areas by fire-resisting construction, including
doors, offering at least 60-minutes’ fire resistance. This
is particularly important where batteries need to be
removed from units for charging.

Where the recommendation in section 4.2 is impractical,
charging should be confined to a designated area of a
building. A clearance of at least 2m should be established
between the charging unit and the truck and any
combustible materials or composite panels containing
combustible cores. This area should be defined by
barrier rails of adequate strength and/or prominent floor
markings.

Figure 2: Battery charging area

4.4

4.5

4.6

4.7

4.8

4.9

If a 2m separation is not practical, a partition such as
a block or brick wall offering at least 60 minutes fire
resistance may be used to separate a small charging area
from the combustible materials. This may be appropriate,
for example, depending on the findings of the fire risk
assessment, for a single-panel charging installation
serving one or two trucks where charging is conducted
without battery removal. It is not, however, appropriate
where highly combustible or high value goods are stored.

Charging areas should be kept clean, tidy and free from
rubbish and other combustible materials.

Battery chargers should be supported on a non-
combustible stand about 0.5m above a concrete floor
or other non-combustible surface, or be securely wall-
mounted against a non-combustible structure so as
to prevent water damage. Battery chargers should
not be mounted on walls constructed with composite
panels containing combustible cores or be placed on a
combustible surface such as a wooden or plastic pallet.
Chargers should not be located within storage racking.

Over-current and over-charge protection should be
provided for all battery chargers.

All electrical connecting leads should be kept as short as
possible. Leads and connections should be maintained
in sound condition and be inspected frequently. Suitable
precautions should be taken to prevent mechanical
damage to cables when not in use.

The wiring and other elements of electrical installations
should be tested periodically by a competent electrician
and in accordance with the current edition of BS 7671 (the
IET Wiring Regulations) (ref 15). Inspections should be
carried out on a risk assessed basis as recommended in
the Periodic Inspection Report.
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Where a portable charger is in use (ie one fitted with a 13
amp plug), it should be inspected periodically (PAT tested)
at least in accordance with HS(G)107 (ref 16) and the IET
Code of practice for in-service inspection and testing
of electrical equipment (ref 17) and may need to be
tested more often as determined by a risk assessment.

Hydrogen is produced during the charging of some forms
of battery and may be an explosion hazard. The production
of hydrogen increases under boost charge and when
overcharging occurs. When charging is carried out in
enclosed areas such as in buildings, adequate natural or
mechanical ventilation should be provided. Although the
production of hydrogen is reduced in sealed batteries in
comparison with vented batteries, the hazard should not be
ignored and the suitability of any electrical installation within
the charging area needs to be considered in accordance
with the findings of the DSEAR assessment (see section 1.4).

Ventilation rates should be sufficient to maintain the
atmosphere at or below 25% of the Lower Explosive Limit
(LEL) of hydrogen. Ventilation rates can be calculated to
ensure that the required concentration is achieved. Further
information regarding secondary batteries and battery
installations is set out in BS EN 50272-1 (ref 18).

Hydrogen gas monitoring equipment may need to be
installed, together with suitable interlocks to isolate
the charging devices automatically in the event of gas
accumulation beyond the safe limits. Advice should be
obtained from a specialist ventilation contractor.

All personnel authorised to change or charge batteries
should be adequately trained.

All tools used in the installation and maintenance of
batteries should be suitable for battery work, for example,
be electrically insulated and acid resistant.

Metallic items worn by operators (such as bracelets and

neck chains) should be removed before working on a
battery to prevent short-circuiting.

416 Suitable handling equipment, such as an overhead hoist,

417

5.2

5.3

5.4

5.5

5.6

Figure 4: Battery-powered lift truck

should be provided where required for the handling of
batteries. Uncovered batteries should be covered with a
suitable non-conducting material to prevent the hoist chain
from shorting terminals or connections.

Hot work and the use of open flames should be prohibited
in battery charging areas.

Diesel and LPG powered trucks

Diesel fuel for lift trucks should be contained in drums
or tanks located in the open, away from buildings and
suitably bunded to contain any leaks or spillages. Further
information is set out in RISCAuthority recommendations
RC56 (ref 3).

Diesel and LPG refuelling operations should be carried out
in the open air at a suitable designated location. Diesel fuel
should be dispensed from approved dispensing pumps
but in the event of emergency refuelling being necessary,
approved safety containers may be used. Overfiling of
tanks and spillage should be avoided. Engines should
be switched off and trucks not manned during filling
operations.

Particular care should be taken to ensure that the exhaust
system, engine bay and other potentially hot surfaces are
kept free from combustible materials. This includes loose
packaging and other waste material which may be drawn
into the engine compartment. Floors should therefore be
swept regularly.

Where determined by risk assessment, a spark arrestor
should be fitted to the exhaust outlet.

In the case of LPG-powered trucks, the valve on the LPG
cylinder should be closed when the truck is not in use.

Where LPG trucks are in use, particular care should be
taken over the storage and use of cylinders to ensure
that fire safety is not compromised. Cylinders should
be stored and used in accordance with RISCAuthority
recommendations RC8 (ref 4), with spare cylinders being
stored securely outside the building.

7
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5.8

5.9

6.2

6.3

71

7.2

Where the LPG supply is in the form of a bulk tank for
the refilling of cylinders, specialist advice concerning the
tank installations and filling site should be obtained from
the installer. Further information is provided in a series of
publications from the UKLPG (refs 19-21).

Cylinder refilling should only be carried out by trained
and competent personnel who are fully aware of the fire
hazards involved and the precautions to be taken.

LPG fuelled trucks should not be exposed to high
temperatures and thus should not be operated near to
ovens and furnaces and in similar areas.

The use of lift trucks in hazardous atmospheres

Where appropriate, a risk assessment should be
undertaken by a competent person in compliance with
the Dangerous Substances and Explosive Atmospheres
Regulations 2002 (DSEAR) (ref 1). This should identify
hazard zones based on the frequency and duration of
an explosive atmosphere. Equipment, such as lift trucks,
that has to be used in potentially explosive atmospheres
must be suitably protected so as not to present a potential
ignition source. Detailed information on this subject is set
out in HSE guide HS(G)113 (ref 2). Additional information is
also given in RISCAuthority publication RC30 (ref 22).

On diesel-powered appliances, ignition sources include
sparks from exhaust systems, hot engine components
such as exhausts, other hot components such as brakes
and friction sparks. Over-speeding of diesel engines is a
serious problem and is possible if flammable vapours are
drawn into the engine through the air inlet system.

Potential ignition sources on battery-powered appliances
include arcing and sparking of unprotected electrical
components, hot surfaces such as brakes and sparks
from friction or the build-up of static electricity.

On LPG powered trucks hot surfaces and exhausts
present the most serious potential ignition sources.

It is therefore imperative that only forklift trucks with suitable
protection are used in hazardous areas. Details regarding
this type of appliance and suitable recommendations are
included in the HSE publication HS(G)113 (ref 2).

As is the case with all lift trucks, those with protection for
operating in hazard zones should be regularly inspected,
serviced and maintained by properly trained engineers in
accordance with the manufacturers’ recommendations. In
addition, after servicing or repair, certificated trucks should
be confirmed, by a competent person, as meeting the
certification criteria before being returned to operation.

Fire protection

Fire protection measures for battery charging areas should
be proportionate to the risk and be based on the findings
of the fire risk assessment.

Portable fire extinguishers provided in battery charging
areas should comply with BS 5206-8 (ref 23) and be
approved and certified by an independent, third party
certification body. All lift trucks and similar equipment
should carry a suitable fire extinguisher. All extinguishers
should be maintained in compliance with BS 5306-3
(ref 24). Lift truck operators should be trained in the safe
operation of the extinguishers on their vehicles.

7.3

7.4

7.5

7.6

77

7.8

First aid firefighting equipment in premises in which trucks
are operating should be protected from impact damage
by trucks either by careful selection of location and/or
by mechanical protection such as barriers. Mechanical
protection must not restrict access to firefighting
equipment.

In the event of a fire involving an LPG-powered unit, no
attempt should be made to extinguish the fire before
isolating the LPG supply at the source because of
the danger of an explosion if the gas continues to
escape. Notices to this effect should be placed on every
LPG-powered truck.

Battery charging and lift truck parking areas should be
protected by automatic fire detection and alarm (AFD)
installations  designed, installed, commissioned and
maintained by an engineer with accreditation by an
independent UKAS accredited third party certification
body. The installation should be to a recognised category
of installation in accordance with BS 5839-1 (ref 25) as
determined by a risk assessment.

The AFD installation should be interfaced so as to isolate
the power supply to battery charging circuits in the event
of the fire alarm actuating.

The AFD system should be monitored either on-site or by
an off-site alarm receiving centre with accreditation by an
independent UKAS accredited third party certification
body and operating in accordance with BS 5979 (ref 26).

The installation of automatic fixed fire suppression
systems is strongly recommended in areas where trucks
are parked when not in use and where chargers are to
run in unattended premises. Where a risk assessment
determines that water sprinklers should be installed, the
installation should be designed, installed, commissioned
and maintained in accordance with the LPC Sprinkler
Rules incorporating BS EN 12845 (ref 27) by engineers
having accreditation by an independent UKAS accredited
third party certification body.



(v'e)

¢ ueld ayy Jo Aoenbspe syl 3osyo pue dojeasp 01 ‘1onpoud sreudoldde Jsyio Jo
(IM|00] 8/BMYOS SSBUISNg JUB|ISAY) 8Jemyos | SNFOY 8yl Se yons ‘sswiwelboid
JeINdwoo s|ge|iene Ajelosewwod Buifidde 01 usAIBb Usaq UOEIsPISUOD SeH

v'¢8

(872) ¢Aessadsu se ued 8yl 01 Bpew SlusUIpUsWE pue Passasse Buleq synsal
a8yl yum ‘asiolexe dois|gel e Jo suesw AQ pastesayal usaq uejd Aousbiewse syl seH

€¢e

(2 2) ¢ueld AousBiswse a|geuns e Bupfew
AQ $SeuIsng 8yl JO Buiuuns YIOoWs PanNuUUOD 8yl 8INsus 01 UsXel Usag sdeis aneH

g8

(12) ¢ paubisep pue palos|es Buleq ale sease Buibreyd
Aeneq uaym suonedldwi Alafes pue ali [[e 03 UsAID UOIEISPISUOD Njsed S|

L'g'8

(g uonoas) Ayinunuood ssauisng

(]

(G} ¢,@411 10 1UBAS BU1 Ul 8suodsal JO SjeAs| 8] JO SSeusIeME 8Insus
01 S81ISgeM BOIAISS BNOSal PUE Bl) JUBAS[SI 8U) O] SPBW Usa(g 8oUsleel SeH

(" 1) ¢,Sleusyew snopJezey

wioJ} e1owai Apuaioiyns ale sease Buibleyo 1ey) 8iNsus O} Se 0S SeU0zZ piezey
Ajuspl 03 (4vy3SA) 200z suolenbay seseydsowly aAISo|dxT pue seouelsgns
snoJebue 8y} yim aouelduiod Ul USyepspuUn usag JUsWSSassSe Ue seH

(1) ¢l
10 1UBAS B} Ul 8)e] 01 SUOI1Oe 8Y) pue syonJy Jo Buibleyo afes ayy ul Buluiel) Jels e

‘all} JO 8SBO Ul SS8UISNQ 84} JO UOIENUIIUOD 8y}
ainsus pue Auadoud pue 8| 108104d 01 ue|d uonoe Aousbiewe ue JO Juswdorsp e

uswdinbs BunyBbueJy ajgeuod areudoidde Jo uoisinoid e

‘suolje|[eisul Buiutem pue Uonoslep ailj S|0elNS e

‘sl ddns Jamod 8|gelns Jo uoIsinoid e

‘seale abel0)s pue ssaoosd wou) sulod Buibieyd jo uonebelbes [edisAyd e

:epnjoul seinsesw uonuaasid sl op
‘SIN0Y BUIMIOM JO 8PISINO 8NUNUOD LSO [|IM SHONJ1 OL108Ie 0 BulBieyo esneoseg

(2'1) ¢Bumes a1 e1eleqIEpP 10 AlIQISSOd BU] J8PISUOD JUSLUSSSSSE YSl 8l 8Y) S80(]

(Y
£pesn aJe Asy} yolym Ul seale Jayio Jo sBulp|ing sy} ul paiojduis syonuy yif jo adAy
JO Jaquunu 8y} Ul 8BUBYD [BLIBIEW E S| 818U} JOABUSUYM PaMBIASI JUBLUSSASSE 8Uj} S|

(171) suonesibel Ayayes aJly Juseanbs Jo usplQ (A1efes ali4) ulojey Aloyeinbay
Y} M 8oueldwod Ul pepiodal pue N0 PaLED Usa(q JUSWSSSSSE XSl all} B SeH

L8

(1 uonoas) uone|siba| Aayes aily yum aoueldwon

1’8

uonsjdwod uo
ubis

a)ep ang

paJinbai uonoy

V/N

ON

SOA

1SI¥99yD

8



€v)
¢ eale Buibieyo paubisep Ajleioads e ul 4o 8sodind siy) 0} PaAIasSal UOIONIISUOD

9|gIsSNQUUOD-UoU JO Buipling a1esedss e Ul 1IN0 paLJed seuaneq Jo Buibleyo s '8
(1"¥) ¢S4n0Oy Bupiom apIsINo J0 papualieun
ale sasjwaid 8yl usym paploAe sausneq Jo Buibieyo ay si ‘ejgeonoe.d Jenaisypn 1'v'8
(f uonoas) syonJ} pasamod Aieyeg '8
(01°€) ¢s4noy Bupiiom Jo N0 Ajpindses paiois pue awi} Bupiom
Buunp JeAup pesiUoyine sy} Jo Uoissassod 8y} Ul 1dey SonJ} 0 Sqo} 10 sAey aly oL'e's
(6°€) (¢@sn pasuoyineun juanaid 0} Pasiiqowwl 8q SHONJ} 8|p! pue
sinoy Buppiom Jo 1no aindss 1dey Asyy ase ‘pasn ase sbulp|ing Jo Seale payoeiep
alayp)) ¢seale abelols Jo Buunjoejnuew wody pajesedss ‘Buip|ing payoeisp e
AjgeJsyeid ‘uoiieoo| pajeulisap e ul 1day syonJy Yo} e ‘spouad sjpl Buung 6'€8
(8'¢) ¢sm0n41 81 Aq pakenuod
Buleq sfeusyew ey} Jo sprezey ail Jusiayul 8y} 01 UsAib usaq uoiubodal [Ny seH 8'¢'8
(£°€) ¢, SeA_A |0J1UOD UONE|[BISUl UreW 8Y) pue
sadid abuel ‘speay Jopjulds 01 abewep 10edul JO ysu [enusiod 8yl JO usyeuspun
U89aQ 1UBLISSaSSE pajlelap e sey ‘paloslodd Japuuds ale sesiwald aisypn 1’68
(o€
¢, suolesado »onJy ejes a1e}|loe} O} paulejuew Sa|sie pue skembuel ajenbepe aly 9¢'8
(§'¢) ¢hun 8y Jo uoneledo
Buunp sawn e 18 8oe(d Ul ulewal spienf pue SIeA0d BAI0810.d |[e 1eyl painsus 1l S| G'e'8
(") ¢ leuonesado ase sedlnep
Kiafes 1ey1 pue a2e(d Ul A1081100 a1e SIBN0D BAI08104d pue SUOIOBUU0D Alsleq
1ey] epewl 0sfe SH08yD aiy 4saul| [eny Jo Aubaiul eyl pue sses| piny olinelpAy pue
[eny ‘Jlo 4oy »o8yo 0} uonoadsul dn-pels Ajlep e asew uosiad jusledwod e seoq 7'€'8
(€7¢) ¢ uonosioud aly anissed Jo
SjuBWBIe ABY JBUIO PUE [98]S [eJNjoNJ1S UO SBUeod aAijosioid ‘sjiem juswpedulod
‘sioop 8l 0} abewrep 10edwl BulploAe 0} sieAUp Ag uaAIB uonuene Jejnoiued S| £'e8
(¢°e) ¢speoy jo Buipuey
8y} pue uopesado JiIsy} Ul paulel} [puuosiad 0} PajouIsal SYONJ} Y| Jo 8sn syl S| 28
(1) ¢,S8INPBYOS ,SlainjoBnUBW 8y} YIM 80UBPIOOO. JO1IS
ul eouBULBURW BAlUBASId 01 PB1oalgns pue paloadsul AeinBal syony Ui |8 aiy [oXe]
(¢ uonoas) yuswabeuew Ajayes a4 '8

uonojdwod uo
ubis

a)ep anqg

paJinbai uonoy

V/N

ON

SOA




(S1'p) ¢ Bumnoso-poys uanaid 0} Alspreq e uo Buiom ai10jeq
paAoWaI (SUBYD MOo8U pue S}ojedelq Se yons) sioyesado AQ uiom swiayl oljelsw aay

91L'v'8

(PL'p) ¢om Aeneq
JOJ 8|gBIINS Selueleq JO adoueUSUBW PUE UOoIle|[eIsul 8yl Ul pasn S|00} |[e aly

GL'v'8

(€1'¥) ¢poures
Alerenbape usaq seus)eq abueyo Jo abueyd 0} pastoyine [puuosiad (e aneH

vL'v'8

(1) ¢SHwWIl ayes oy} puoAaq uole|nwinooe
seb Jo JueAs 8y} Ul Aleoewlolne seoinep Buibieyo ayy 81e|0s] 03 SHOOSUI
a|geINs yum Jayiaboy ‘pajielsur useq juswdinbs Buuoyuow seb uaboipAy seH

eL'v'g

(21't) ¢usBoupAy Jo (137 W anisojdxT Jemo]
8} JO %Gz MOJaq Jo 1B sieydsowe sy} ulejuiew O} JUSIolNS Sejes UOIB[IUSA 8l

[192°]

(1 1"¥) ¢papIr0Id Uoie[IUSA [EDIUBYDSW JO [BJnjeu
a1enbape sI ‘sBuIp|INg Ul SB yoNs SeaJle Pasojous Ul IN0 palLed S| Bulbieyd usyp

P8

(01'%) ¢udwdinba o109 10 Bunsal pue uoioadsul 991A9s-Ul 10} do110eid
40 8poD 13| 8y} pue L0 HH)SH Yim 9oUBPIODDE Ul ISes)] Je (Peisel 1Yd) Alreoipoued
pa1oadsul i si ‘(Bnjd dwe g | e yum paply suo al) esn Ul si Jebreyd sjgepod e a1syp

OL'v'8

(6'7) ¢(suoneinBey Buuip 13|
8yl 129/ Sg 4O UOHIPS JusLIND 8y} YIIM 80UBPIODO. Ul pUB UBIDUI08Ie 1U8}edwod
e Ag Ajeoipouiad pe1sal Suohe|eIsul [e0110918 JO SJUBWBIS J8Y10 pue Bulim 8yl S|

6'7'8

(8'1) ¢Apuenbauy paroadsul pue uoIIpUOd
puNoS Ul paulelurew ‘e|qissod se poys se 1dey spes| Buiioauuoo [eouios)e (e aly

8'7'8

(£¥) ¢s10baeyd Asneq (e 4oy papiroid uooe10id 861eyd-JaA0 PUE JUBLIND-ISA0 S|

L'v'8

(9'F) ¢,24N10NA1S B|NSNGUIOD-UOU B
1sureBe peluNoW-[[em AjeInoss Jo ‘90eLins 8|giiSNGUIOD-UOU I8Y10 JO JOO|I 8)840U0D
B 8A0Qe WG INoge suoddns 8|giusnguIod-Uuou Uo pajelsul siebieyo Aieneq aly

978

(G') ¢slederew
2|gnsSNQUIOD Jayl0 pue ysiqgnt Wwod) a1} pue Api ‘ues|o 1dey seate Bulbieyo aiy

gv'8

(') ¢Sleetew 9|gnsnauoD U WO
eaJe Buibieyo |[ews e sjeledss 0} pasn soUR]SISa llj ,SeINUIW-09 1Ses| e Buliayo
[lem Holq J0 ¥o0|q & Se yons uoniued e s| ‘feoioeid 1ou si uoiesedss Wg e |

v'v'8

(87¥) ¢,58400 8|gnSNqWIOD BulurIUOD

sjpued 811s0dWOD JO S[eUslew 9|gnsNQuIod AUue pue 3onJ1 8yl pue yun Buibieyo ayy
UsaMiaq paysligelse Wig 1Ses) 1e JO 80ueses|O B Yum Buip|ing e Jo eaie pajeubissp
€ 0} pauyuod Buibreyo si ‘[eonoeldull Si g UOIROSS Ul UOIIEPUSILIODSI SU} SI8UAA

g8

uonojdwod uo
ubls

ajep eng

paJsinbai uonoy

V/N

ON

SOA

10



(£°9) ¢, suoEPUSWILIOOBI SiainjoeINuUBW
a1 YlIM 80UBpIO00E Ul siesulbus paures) Aedoid Ag peureluewl pue paoinies

‘payoadsul Aenbal seuoz plezey ul Buielado Joy uonos1oid Yim SHONJL Y e aly £9'8

(2'9) ¢, seale snopiezey Ul pasn uonosjoid 8|0EeNNS YIM SHONI} IO} AlUO aly 298
(179) ¢,818ydsowie anisojdxs ue Jo uoieInp
pue Aousnbaly a8yl Uo paseq seuoz piezey Aluspl 01 (4y3Sd) Z00g suoneinbey
sasaydsowly aAIsojdxg pue seoueisgng snotebueq eyl yim aouedwod ul uosied

1U81edWOoD B AQ UsMBeHSpUN UsaQ JUsWISSasSe ysu e sey ‘ereudoldde alsypp [eXe]

(9 uonoas) saiaydsowe snopiezey ui S}ONJ} Y| JO dsn ay L 98

(6°6) ¢saunyesadwal ybiy 01 SHONJ pajjen) HJ 8Sodxe 01 10U Usel 8Jed S| 6'G'8
(8°g) ¢, uaxel aq 01 suolnesald 8yl pue PaAJOAUI Splezey allf 8y} Jo aleme A|ny

aJe OyM |[puuosiad Jueedulod pue paurel AQ 1IN0 paled Ajuo Bul|ias Japuljko s| 8'G'8
(2'9) ¢Jollersur oy Woy
paure1qo usaq ays Buljjy pue Suoie|felsul yuel ay) Buiuieouod aolApe isijeioads

sey ‘slepuljAo Jo Bulies 8y} Jo) Muel YiNg e Jo wo} syl ul si Aiddns 547 8ui alaypn /'6'8
(9°6) ¢,pasiwoIdulod 10U S| Ajojes allj 1ey} 8inNsus 0} SJepuljio

10 8sn pue abel0]s 8y} JoAO Uaye} a1ed Jejnoiued S| ‘asn Ul aJe SOl HJT 818U 968
(G'g) ¢@sn urjou si Xoniy sy}

Usym paso|d Japulhd HAT 8yl U0 8A[eA 8U1 S| ‘SonJ} palemod HJT JO 8SeD 8y} U G'G'8
(7°G) ¢yenno

1SNEYXd 8y} O} Pal J0ISale Sieds B S| ‘JUBUISSESSE Ysi AQ pauIlIsiap aIsyp 7’6’8
(876) ¢SleusreW B|gISNQUIOD WOJ) 88l 1de) ale seoeuns 10y Ajlenusiod

JBY10 pue Aeq auibus ‘Ws1SAS 1SNeyxe 8yl 1Byl 8iNsus 01 uaxel a1ed Jenoiued s| £'G'8
(2'9) ¢ uoneoo| peyeubisep

9|geuns e 1e Jie uado syl Ul 1IN0 paled suolelado Bulenial H4T pue [9salp a1y 268
(17G) ¢,sebe|ids Jo syes| Aue ureuoD 0} papung Ajgelns pue sBuIp|ing WoJy

Aeme ‘uado 8y Ul payeoo| SyuUe) JO SWINJP Ul PAUIBIUOD SHONJY Y| 4O} [aNny [8SaIp S| 1'g'8

(g uonoas) syonuy pasemod HT pue |9salq G'8

(£'¥) ¢, seare Buibieyd ul payqiyold saueyy JO 8sn 8y} pue MIOM J0y S| 81'v'8
(91'¥) ¢sepeneqg JO Bulpuey 8y} Joj paiinbal

aleym papinoid ‘1sioy peaylano ue se yons ‘quswdinbe Buipuey o|geuns s| /11’8

uonojdwod uo
ubis

a)ep anqg

paJinbai uonoy

V/N

ON

SOA




(8°2) ¢sesiwaid papusyeun
U unJ 0} aJe siebueyd aieym pue asn Ul Jou uaym paspied ale syon.} aieym sesie
Ul PaIBpISU0D Usaq swielsAs uoissaiddns allj pexi) Oljewone Jo Uole|eisul syl seH

0128

(2°2) ¢Apoq uoneoyiied Aued paiL pelpaIooe
SVMN uspusdepul Ue AQ UOIIRIPSIOOR YIM 811us0 BUiAeo8) ULIBJe 8]iS-10 ue
AQ 10 8YIS-UO Jaylie paIojuoW WISAS ULIB[e pue UOos]ep allj Oiewolne 8yl S|

628

(972) ¢Bunenioe wuefe aliy 843 JO JUSAS 8y} Ul SINdII0 Buibieyd
Aienreq 01 Alddns Jemod sy} 81ej0s| 01 Se 0S padesiul Uoie|eisul 44V 8yl S|

8,8

(G°2) ¢Apoq uoneoyined Aped piiy;

pa1paIooe SN Juspuadapul ue AQ UolielpaIooe Yim Jesuibus ue AQ paureiuew
PUB PBUOISSILILLIOD ‘Pajeisul ‘paubissp suone|elsul (J-4y) Wiefe pue uonosiep

aJl} direwloine Aq pelosiold seale Bupped 3onuy Ui pue Buibreyo Aeneq aiy

12’8

(" 2) ¢001n0S
1e Alddns H47 ay1 Bunejosi aiogeqg ali 8yl ysinbunxe 01 spew g pinoys 1dwene
OU ey} 8Jeme SJeAUp ale ‘Jun paiemod-HdT ue BUIAJOAUl il B JO JUSAS 8} U]

9'/2'8

(€72) ¢sieureq se yons uoiosioid [eolueyosw Aq
10 UONEO0| JO UOIOBIBS [NJased AQ Jayye sxonuy Aq sbewep 1oedwi wouy peoalold
Bunessdo aie syonuy yoiym ul sesiweld ul Juswdinbs Bunybyaay pre is.y S|

g'/2'8

(¢2) ¢soPIyen
J1IBY]1 UO sisysinbuixe eyl Jo uonesado afes Jisy) ul paurel] siojesado 3onul Ui aiy

v'.'8

(z'2) ¢4eysinBunxe
8Jl} peurelurew pue s|gelns e Aueo uswdinbe Jejiwis pue syon Ui |le og

€.8

(z'2) ¢Apoq uoneoled
Aped paiyy ‘quspuadspul Ue Ag paiiped pue paroidde Asyy ale pue 8-902G Sg Yim
aoueldwod ul sease Buibreyo Aeneq ul pepinocid siaysinBunxe el sjgenod aly

g'L'8

(1"/) ¢1UsWISSESSE MSU a1} 8yl Jo sBulpull 841 UO peseq pue
sl 8y 01 e1euoiodosd sesse Buibieyo Alelieq Jo) seinsesw uonosiold alil 8y} aly

128

(2 uonoas) uonoayoid a4

L8

uonojdwod uo
ubls

ajep ang

paiinbai uonoy

V/N

ON

SaA

12



REFERENCES

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Dangerous Substances and Explosive Atmospheres
Regulations (DSEAR), 2002, SI 2002 No 2776, The
Stationery Office.

HS(G) 113: Lift trucks in potentially flammable
atmospheres, 1996, Health and Safety Executive.

RC56: Fire safety in the storage, handling and use of
highly flammable and flammable liquids - Storage in
drums and containers other than external fixed tanks,
2014, Fire Protection Association.

RC8: Recommendations for the storage, use and
handling of common industrial gases in cylinders,
including LPG, 2012, Fire Protection Association.

RC59: Fire safety when charging electric vehicles,
2012, Fire Protection Association.

RC18: Recommendations for fire safety in warehouses,
2013, Fire Protection Association.

BS EN 60079-10-1: 2009, Explosive atmospheres,
Classification of areas, Explosive gas atmospheres,
British Standards Institution.

Regulatory Reform (Fire Safety) Order 2005, SI 2005 No
1541, The Stationery Office.

The Fire (Scotland) Act 2005, asp 5, The Stationery Office.

Fire Safety (Scotland) Regulations 2006, Scottish SI 2006
No 456, The Stationery Office.

Fire and Rescue Services (Northern Ireland) Order 2006,
SI 2006 No 1254 (NI9), The Stationery Office.

Fire Safety Regulations (Northern Ireland) 2010, SI 2010 No
325 (NI}, The Stationery Office.

Business resilience: A guide to protecting your
business and its people, 2005, Fire protection
Association.

The ROBUST software (Resilient Business Software
Toolkit) may be found at https:/robust.riscauthority.co.uk

BS7671:2008: Requirements for electrical installations:
IET Wiring Regulations, 17th edition, incorporating
amendment No 1: 2011, British Standards Institution.

HS(G)107: Maintaining portable and transportable
electrical equipment, 2013, Health and Safety Executive.

Code of Practice for In-service Inspection and Testing
of Electrical Equipment, 2012, IET.

BS EN 50272-1: Safety requirements for secondary
batteries and battery installations. General safety
information, 2010 British Standards Institution.

Code of Practice 1. Bulk LPG storage at fixed
installations. Part 1: Design, installation and operation
of vessels located above ground, 2009 (+ amendments
2012 and 2013), UKLPG.

Code of Practice 1. Bulk LPG storage at fixed
installations. Part 3: Examination and inspection,
2012, UKLPG.

21.

22.

23.

24,

25.

26.

27.

28

Code of Practice 1. Bulk LPG storage at fixed
installations. Part 4: Buried/mounded LPG storage
vessels, 2008 + amendment 1, 2013, UKLPG.

RC30: Recommendations for the selection of electrical
and non-electrical equipment for use in atmospheres
containing flammable and explosive gases and
vapours, 2004, Fire Protection Association.

BS 5306-8: Fire extinguishing installations and
equipment on premises. Selection and positioning
of portable fire extinguishers. Code of practice, 2012,
British Standards Institution.

BS 5306-3: Fire extinguishing installations and
equipment on premises. Commissioning and
maintenance of portable fire extinguishers. Code of
practice, 2009, British Standards Institution.

BS 5839-1: Fire detection and fire alarm systems for
buildings. Code of practice for design, installation,
commissioning and maintenance of systems in non-
domestic premises, 2013, British Standards Institution.

BS 5979: Remote centres receiving signals from fire
and security systems. Code of practice, 2007, British
Standards Institution.

LPC Rules for automatic sprinkler installations
(incorporating BS EN 12845: Fixed firefighting systems.
Automatic sprinkler systems. Design, installation and
maintenance, British Standards Institution), 2009, Fire
Protection Association.

Provision and Use of Work Equipment Regulations
1998, SI 1998 No 2306, The Stationery Office.

FURTHER INFORMATION

1.

L117: Rider-operated lift trucks, operator training and
safe use, 2013, HSE.

INDG457: Use lift trucks safely, advice for operators,
2013, HSE.

FM 7-39: Lift trucks, property loss prevention data
sheet, FM Global.

NFPA 505: Fire safety standard for powered industrial
trucks including type designations, areas of use,
conversions, maintenance, and operations, 2013,
National Fire Protection Association.












administered by

’ ::E:' RISCAuthOI‘lty @ Fire Protection




