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This document is not a design manual but is deemed to be a set of internationally accepted rules based on good minimermgmyantices. They do not represent
individual thoughts or ideas but follow tried and proven methodologies which, in turn,eseafailsafe system that can be relied upon under a fire condition. The rules
have been edited, where necessary, to accommodate the South African environment and conditions. They represent a ppier@fcta the problem of automatic
control and suppession of fires to meet the wide variety of conditions existing today.

Attention is drawn to the necessity for sprinkler installations to be installed in strict accordance with accepted ridesstantlards, or proven criteria without ignoring
any accepted engineering practice which may be in force at the date of thélatista

Specific attention is drawn to SANS1040@hich requires every owner or occupier of a building to, amongst other things:
Provide a building to be so designed, constructed, and equipped that in the case of fire:

a) The occupants are protected and can affect evacuation.

b)  Sufficient stability is afforded the structure under a fire condition.

c) Fire and spread of smoke will be minimised to the greatest extent as is practical.

d) Adequate means for detecting, fighting, controlling, axtinguishing a fire are provided.

A correctly installed sprinkler protection is accepted as providing this.

The practice of splitting new installations into separate contracts whereby, for example, roof protection, rack protedtmmater supplies are awarded to differing
contractors is to be deplored. In the event of failure, it will be difficult if ngiassible to apportion responsibility accordingly other than to the person who advocated
this in the first instance.

All owners of sprinkler systems are advised to check their insurance policies carefully and to obtain advice in respecbhifgditions for testing, inspections,
maintaining and remedial work of noted defects. It must be borne in mind that insurameptance of a risk is a commercial matter and the prerogative of the insurer
and as such this does not mean that what the insurer accepts or denotes compliance with the National Building Regulations.

It has been stated that, in terms of legal requirement, if a standard such as SANS 10400 refers to another standarchsactepsed automatic sprinkler code,
standard or set of rules, it is that document referred to that takes precedence and musideed.

In the event of differences between differing rules, codes, or standards, it is the very latest knowledge that mustbe&sédd 2y G KS LINAy OA LX S 2
Sa0dzal (iésx AIYy2NIyOS 2F GKS fI 6 SEOdzaB érisyirwae\iSadaw maylni§ ssBape/liabifitk rAerel) because sheywarg 2 |
unaware of its content. Wilful blindness cannot become the basis of exoneration. It is not possible, and neither isehtted differing standards, codes, or rules to
beintSNY¥AESR 6KSNBoe Fl @g2daNIFofS | a4L18500Ga 2F 2yS R20dzySyd | KeBultith bid uyipiioldd Ev@IRf A v
protection.

A local authority may obtain assistance from other sources, (for example, it may purchase services from the private seetprivate sector may volunteer these
services on a pro bono basis), if it does not have within its organization persons wémngpetent to carry out the tasks envisaged in this set of rules.
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DEFINITIONS

a!é¢ 3JLdAaS
The pressure gauge connected to a town main conneclietween the supply stop valve and the noeturn valve.

Accelerator
Is a device that reduces the delay in operation of a dry alarm valve, or composite alarm valve in dry mode, by early déteetidrop in air or inert gas pressure on
sprinkler operation.

Acceptable; adequate; satisfactory; suitable
Acceptable, adequate, satisfactory, or suitable in the opinion of the authority having jurisdiction or in relation to amedbéssued by such authority.

Aerosol

An aerosol is aon-reusable container or dispenser made of metal, glass or plastic containing a compressed gas, liquefied, or dissolveessndgnpith a liquid,
paste or powder, and fitted with a release device allowing the contents to be expelled as soliddpéididles in suspension in a gas, as a foam, paste or powder, or
in a liquefied state. The term aerosol shall refer to an aerosol dispenser, aerosol cap and its contents.

Aerosol cap
An aerosol cap is a device fitted to an aerosol dispenser to release its contents.

Aisle
An aisle is the space between rows of racking that enables access to the racks. Aisles are used by forklifts and petsadimg ftems onto racks, unloading and
picking items.

Alarm test valve
An approved valve through which water may be drawn to test the operation of the water motor fire alarm and/or of any asseletric fire alarm.

Alarm valve
An alarm valve is an approved check or smeturn valve of either the wet, dry, or composite type that also initiates the water motor fire alarm when the sprinkler
system operates.

Alarm valve- alternate
Is an approved alarm valve suitable for a wet, dry, or alternate installation.

Alarm valve, dry
Alarm valve suitable for a dry installation, and/or in association with a wet alarm valve for an alternate installation.

Alarm valvepreaction
An approved alarm valve suitable fopeeactioninstallation.

Alarm valve, wet
An approved alarm valve suitable for a wet installation.

AMNOSO
Assumed maximum number of sprinklenserating

Anode and cathode

In electrachemistry, the electrode where oxidation takes place is called the anode, and that where reduction takes place the cdteodanging a cell, the current
direction and all processes in the cell are reversed. However, in batteries and aatansiuinode and cathode always correspond to the situation of discharge,
regardless of the actual direction of current flow. The anode is thus the negative electrode, and the cathode the pesitiveeel

Application
Application as contemplated by the authority having jurisdiction.

Approval- approved
Endorsement by the authority having jurisdiction.

Approved and listed equipment
Approved in respect of equipment means approved and listed by an internationally recognised testing authority such asRreventon Certification Board, (LPCB)
or Factory Mutual, (FM), for use on sprinkler systems.

Approved installer
Any person whom a registered person as a Fire Protection Systems Practitioner, as defined in section 1 of the Engifessiog &&outh Africa Act, 1990 (Act 114
of 1990), deems to be competent through experience and examindiased selection pross.

Area of operation, hydraulically most favourable
The location in a sprinkler array of an area of operation of specified shape at which the water flow is the maximumdificgsgmsure measured at the control valve
set.
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Area of operation, hydraulically most unfavourable
The location in a sprinkler array of an area of operation of specified shapieiai the water supply pressure measured at the control valve set is the maximum needed
to give the specified design densdf discharge

Arm pipe
Pipe not less than 0,3 metres long connected directly to a distribution pipe.

Array
Group ofsprinklers fed from one side of a distribution pipe connected by range pipes.

Assumed maximum area of operatio(AMAO)
The maximum area, over which it is assumed for design purposes that sprinklers will operate in a fire.

Assumed Maximum Number of Sprinklers OperatigdAMNOSO)
For design purposes, the number of sprinklers that will operate simultaneously within the assumed maximum area of opgexadioor Zeiling level and/or inack
sprinklers.

Authorities
Are organisations, statutory or otherwise, shown to have, through experience, the expertise and competency related tdichgappnder consideration.

Authority having jurisdiction
An organization, office or individual responsible for the approval and certification of an automatic sprinkler instadigigirred as a Fire Protection Systems
Practitioner, as defined in section 1 of the Engineering Profession of South Africa Ac(At9214 of 1990).

Automatic (in relation to an installation)
Descriptive of a sprinkler installation or part of a sprinkler installation that, when activated, performs a predeternmogohfwithout manual intervention.

Automatic (sprinkler) installation
An approved sprinkler installation that comprises installation control valves, sprinklers, and pipework to a water supibisif,amhen actuated by the effect of fire,
automatically releases water.

a.¢ 31dAaS
The pressure gauge connected to and on the same level as an alarm valve, indicating the pressure on the upstream wid\eeof the

Backflow
The flow of water in any pipe in a direction opposite to the normal direction of flow.

Backsiphonage
The backflow of water that results from a negative pressure in the sprinkler installation or from the water supply.

Base product
The base product jgroduct concentrate and all contents of the aerosol container other than the propellant.

Beam pallet racking
There are two methods of employing basic beam pallet racking:

a) Selective racking permits only euogit-deep pallet loads to be stored sitlg-side.
b) Backto-back racking systems which are built by putting two selective modulegddzick and interconnecting them together.

Bin storage
Storage of items of supplies and equipment in an individual compartment or subdivision of a storage unit in less thaantitiksqT hey are usually open top, self
supporting and have limited space surrounding each unit.

Blank spade
Also known as a paddle blind/blank, blinder and blank flange is a round piece of metal thick enough to withstand the toredsaheit will be subjected. It is inserted
between two flanges with a gasket on either side and tightened to gain completefsbéithe downstream side of the insertion point.

a) For easy identification, blank spades must be fitted with a protruding handle at least 1,000 mm long and painted white.
b) A visible numbered indicator tag shall be fitted to the blank spade and shall be numbered to aid timely removal.

Branch line
A pipe that is used on a grid system to connect the supply side main, (also knthvenreear side main), with either a centre main or-itieside main, (also known as
the far side main).

Bund
An embankment or wall of brick, stone, concrete or other impervious material, which forms the perimeter and floor of a ndrapdprovides a barrier to retain
liquid.

a/ ¢ 3L dAS
The pressure gauge connected to and on the same level as an alarm valve, indicating the pressure on the downstreara galeeof th
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Cavity barrier
A cavity barrier is defined as a separating element that will resist the passage of flame, heat, and fire gases foo3femailtes when evaluated to BS 42@.

Ceiling height
The ceiling height shall be taken as the maximum vertical distance measured from the floor to the highest point of thdeinfiéhs roof or ceiling. In the case of
corrugated metal roofs or ceilings with a depth less than 75mm, the measurement caad®etothe lowest point on the corrugation.

Central alarm station
A central alarm station for transmission of fire signals to the fire authority responsible for the area within which tikéesriotected property is situated.

Centre main
A main distribution pipe that connects branch lines either from adjacent centre mains or the supply side feed main tietmthiele main.

Classes of sprinkler systems
Two classes of sprinkler systems have been developed to suit the above hazard classes of occupancy and have been desidimaghd a

a) Ordinary Hazardystem, and
b) High Hazardystem

Competent person
A person who isleemed a registered person in terms of section 1 of the Engineering Profession of South Africa Act, 1990 (Act 114 ef EB8Mratection Systems
Practitioner.

Control valve set
Also referred to as installation control valve and sprinklemtrol valve assembly, comprising an alarm valve, a stop valve and all the associated valves and accessorie:
for the control of one sprinkler installation.

CPV(, (chlorinated polyvinyl chloride)
¢KS GSNY a/tzx/ LALISE NBFSNBR (G2 020K /tx/ LIEFAGAO LALS YR | LIWNROBSR /t

I+
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Cutoff sprinkler
A purpose made pendent or upright spray pattern sprinkler/s in the-snnkler protected building or in the nesprinkler protected portion of a sprinkler protected
building fitted immediately over the lintel of a door or window opening in either cageduide full protection to the opening.

Deadhead
When a centrifugal pump operates with no flow through the pump due to a closed or blocked discharge valve. The pumwatedgbie same water, causing the
water temperature to rise and damage the unit.

Deluge installation
A sprinkler installation or a tail end extension fitted with open sprinklers or sprayers and either sogaitkg valve or a multiple control arrangement so that an
entire area is sprayed with water on operation of the entire installation, or part ofrtsillation.

Deluge valve
A valve that is suitable for use in a deluge installation and that controls the flow of water to an array of open swirdgeayers.

Design (of an installation)
The planning of an installation using proven codes, standards, rules, and calculation in accordance with acceptablengngimesdientific principles, and in
accordance with the provisions of these rules.

Design density of discharge(DDoD)
The minimum quantity of water expressed in mm per minute per square metre of floor area, (mm/finletivered over the assumed maximum area of operation,
(AMAO).

Design point
The entry point on a distribution pipe to an area of operation.

Detector sprinkler
A sealed device that is mounted on a pressurized pipeline, and that causes the deluge valve to open by releasing pressure.

Distribution pipes

Pipes of a uniform diameter between fittings directly feeding range pipes or single sprinklers ofieamonal range pipe more than 300 mm long.
Division

A part of a building that is separated from the remainder of the building by an approved separating element.

Division wall (in a building)
An internal wall that separates one division from another division and that has a fire resistance equal to at least thed rederms of these rules.

Drenchable packaging
Water absorbent packaging that cae thoroughly wetted.
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Drencher
A purpose made sprayer used to distribute water over a surface to provide protection against an exposure fire.

Duplicate water supply
A secondary water supply of at least the same capacity as the primary water supply from which water can be providedret firessaire and rate of flow as from
the primary water supply.

Duty points
See QmayPmaxandrunout.

Early Suppression Fast Response (ESFR)
A type of fast response sprinkler that has the capability to provide fire suppression.

Effective capacity (of a suction tank)
The volume between the normal operating level of the water contained in the tank or pit andéber level.

Elevated private reservoirs
An elevated private reservoir is defined as a ground reservoir situated at a higher level than the sprinkler installatifors wider the sole control of the owner of
the premises.

Electrolyte
Chemical compound which occurs as a solid or a liquid in batteries and contains free ions.

Encapsulation
Plastic packaging that completely encloses the product being stored inclusive of the sides and tops and excludes bamisnghehécplastic film is wrapped around
the sides of the product being stored and is deemed to be for pallet stability.

End centre arrangement
Where there are range pipes on both sides of distribution pipes.

End side arrangement
Where there are range pipes on one side only of the distribution pipes.

Energy storage system
An energy storage system, often abbreviated as ESS, is a device or group of devices assembled, capable of storingipplgrgletireal energy later. Battery ESS
are the most common type of new ESS installations.

Escutcheon plates
Escutcheon plates or rosettes are plates that cover the annular space around a sprinkler projecting through a suspengdtscatitheon plates shall be approved
and listed.

Exhauster
A device that can rapidly expel the air or inert gas to atmosphere on sprinkler operation from a dry or alternate installatio

Fastener
A device used to permanently attach pipe hanger components to the building structure or the racking.

Favourable area of operation
The location, in a pipe array, of an assumed maximum arepeshtion of a specified shape at which the water flow is the maximum for a specific water supply pressure
regarded as the point of lowest pressure and highest flow.

FEFO
First Expired First Out.

FIFO
First In First Out.

Fire damper
A device that, when actuated by an appropriate detector, will automatically so close an air duct or opening that it testpetssage of fire, hot gases, and smoke.

Fire door
An automatic or sel€losing door assembly constructed specifically to prevent the passage of fire for a specified period.

Fire-hazard class
The firerisk rating of a building, or part of a building, in terms of these rdl&s. firerisk rating or firehazard class of a building depends on the particular use, or the
type of use to which the entire building or a part of the building is normally put or intended to be put.

Fire load
The sum of the heat energy values of all combustible materials, including combustible partitions and other exposed cerslamgiits, contained in a component
or adivision.The fire load is expressed either as a timber equivalent (in kilograms per square metre), or as a heat energy valu®(lesnegagquare metre).
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Fireproof
Construction or materials that resist the passage of flame for a period of not less thanitdtes.

Fire resistance
The ability of a building element or component to satisfy, for a stated period, the appropriate criteria specified fay stataigrity, and insulation in the presence of
fire.

Fire-resistance rating
The fire resistance of a building element or component as determined in accordance with internationally accepted tedtao®s prac

Fire safety official
The employee or agent of the owner or user of the sprinkler system(s) designated to undertake specifiegldtisgsto the upkeep of the sprinkler protection.

Fire shutter
An automatic or sel€losing shutter assembly constructed specifically to prevent the passage of fire for a specified period.

Fire stop
A draughttight barrier or seal placed within or between elements of a building in shafts, voids and other concealed spaces, theetpread of flame, heat or
smoke.

Flow pressure
The pressure during flow in a pipe, measured immediately upstream of a pipe fitting.

Flow racking
See push back racking and live racking.

A flow rack is a type of racking system that has angled shelves that uses gravity to pull boxes, totes, bins, and ¢otamreesside to the other. One side of the
flow rack is where the goods are fed into and the other side is where the goods arees:.c

Fully hydraulically calculated installation
Descriptive of a system of pipework in which all the pipework downstream of the installation control valve(s) is sizedlanaeowith acceptable engineering and
scientific principles and in accordance with these rules.

Gravity tanks
A purposebuilt water container erected on the site of the protected premises at such an elevation as to provide the required pregkweconditions at the
installation valves.

Grid system

A system where the water flows by more than one route to an operating sprinkler. Usually where a supply side main digtifiiiad a tién side main distribution
pipe, (front and back main), are interconnected with branch lines. This does not pretledise of either one or several central mains. A grid system is defined as
follows:

a) The sprinklers are uniform in respect of operating temperature, response time ifgastoks and distribution patterns.

b)  The branch lines are uniform in diameter aength and do not change in any instance throughout the grid under consideration.

c) The distance between the sprinklers on the branch lines is uniform throughout the grid.

d) The supply side main pipe diameter must not differ from the tie in feed main diameter by more than two pipe diameter sizes.

e) The total number of outriggers fitted to either the supply side eintide mains may not exceed the integer of 40% of the total number of sprinklers deemed
to be in simultaneous operation on a single branch line.

Hanger
An approved assembly for suspending pipework from elements of building structure.

Heat collection plate

A metal plate not less than 1,5 mm thick and 500 mm square, secured with a minimum of two securing points to prevent amnireve located directly above a
detector to entrap radiated or convected hedthe use of heat collection plates has been found to delay the operation of standard sprinklers and their use is to be
deprecated.

High Hazard
These occupancies are normally commercial and industrial occupancies having abnormal or high fire loads, for example:

a) Where the materials handled or processed are of a combustible nature likely to develop rapid and intensely burning fires.
(High Hazard Process risks).
b)  Where they involve high piling of combustible goods.
(High Hazard High piled storage risks).
High rise building
A building, measured from the lowest natural ground level, which is more than 2 storeys or 30,0 metres in height ohaitgssehereby the local authority cannot
affect evacuation.
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Highrisk occupancy
Descriptive of commercial and industrial occupancies where aifisgtsubstance is handled, or where the process carried out is liable, in the event of fire, to cause
combustion with extreme rapidity or to give rise fioisonous fumes, or to cause explosions (or any combination of these).

Highrisk storage
The storage of:

a) Highrisk substances, or
b)  Substances that are liable, in the event of fire, to cause combustion with extreme rapidity, or to give rise to pois@sus farexplode (or any combination
of these).

Highrisk substance
Any substance listed in the schedule to the Administrative Regulations of the Occupational Health and Safety Act, 19938 18688%

Highvelocity sprayer
A device with an open nozzle used to control fires of liquids that have a viscosity higher than that of paraffin.

Hydraulically designed
A term applied to an installation in which the pipework is sized by hydraulic calculation.

Inspection

A visual inspection of a sprinkler system or portion thereof, to verify that it appears to be in operating conditionraednsni physical damage or naompliance
with the rules. These inspections are to be undertaken by competent persons.

Interlocking key type valve

Valve interlocks work through a trapped key system. This mechanical key interlocking system ensures that coded keysegframeléacked in a predetermined
sequence. The valve interlock thus guarantees that the valves are only opened or closed wieguitegl conditions are met.

Intermediate level/rack sprinklers
Supplementary sprinkler protection required within racks or shelves, also referred teraskisprinkler protection. Only approved and listed intermediate level/rack
sprinklers shall be used for intermediate level protection.

Isolating valve
A water fitting, including gate valves, sluice valves and stopcocks, that is used to shut off part of a sprinkler im$tatiatioe remainder of the installation.

K-Factor
A sprinklers coefficient of discharge where K is equal to the flow from the sprinklémindivided by the square root of the pressure in kPa.

Levetcontrol valve
A water fitting, such as a float valve, that is used to regulate the inflow of water in a storage tank and to maintamlthétlee water at a predetermined level.

LIFO
Last In First Out.

Life safety installation
A sprinkler installation that complies with the provisions of these rules and with those of relevant statutory reguldaoers i@ the protection of life.

Life safety system/building
Term applied to sprinkler systems forming an integral part of measures required for the protection of life.

Lithium batteries
Batteries with substances containing lithium. There is a basic distinction between lithium metal and-lghibatteries. Lithium metal batteries contain pure lithium
in small quantities. LithiuAon batteries usually contain lithium dissolved in othebstances.

Lithium metal battery

A nonrechargeable battery with lithium as an anode.

Lithium-ion battery

A rechargeable battery in which lithium ions move from the negative electrode to the positive electrode during dischdrgekantien charging.

a) LFP

Lithium iron phosphate.
b) LMO

Lithium manganese oxide
c) LNP

Lithium nickel oxide

Live racking
Racking where the incorporation of rollers or trolleys with bearings that facilitate the controlled movement of goods i!gmd)nf the channel to the other. The
AYyOt Ayl iAz2y 2F GKS NREfSNI LI FGTF2Nya Odlysetatd 39%18 Meadgelio galletS.R RSLISYRAY3I 2y (GKS
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Longitudinal flue space

The space between not exceeding 500 mm between pallet ends that run perpendicular to the direction of loading, are \aidivadly and clear of any storage
maintained in singkeow, doublerow, and multiplerow racksWhen racks are loaded, random variations in the vertical alignment and width of the flue space will occur
which is acceptable.

Looped mains or compound loop
An array where there is more than one distribution pipe which form several interconnected loops or rings along which wdlewrtaa range pipe.

Mains
A pipe other than a communication pipe and that is the responsibility of the local authority and used by it for convegintg wanhsumers.

Main distribution feed pipes
Main pipes feeding distribution pipework also known as feed mains.

Maximum flow demand

The peak flow that the installation might require.
Mean diameter

See Nominal diameter.

Mechanical pipe joint
Acomponent or fitting other than a threaded tubular fitting, a screwed fitting, a isealed spigot or a compourskaled spigot or a socket and flanged joint, used to
connect pipes and to produce a seal against pressure.

Medium-velocity sprayer
A sprayer of the sealed type or the open type used to control fires of liquids that have a viscosity lower than thafiaf paraf

Mezzanine floor
A partial or full intermediate floor or series of floors between two main floors or the floor and a rodfwafdang.

Mole racking
Automated racking which allows shuttles to travel in three dimensions instead of just one or two dimensions:

a) A 1D Mole is a form of shuttle based automated storage and retrieval system that can move in one dimension. Typicabysttignit travels back and
forth down a single lane, where it deposits or retrieves inventory, usually in the form of pdleetkD Mole runs in tracks built into the racking that allow
the mole to move underneath/below the pallets as the pallets are supported on the opposite edges of the storage lane. rélsesmop from underneath
to pick up the desired pallet off the edgigpports of the rack. Then the mole can move the pallet to the next specified position in the storage lane.

b) A 2D Mole can travel in two dimensions. In addition to traveling back and forth down a lane, 2D Moles can travel betwegndaomously. This means
that a single piece of machinery (mole) is now capable of interacting with an even greater amouehtirinen a 2D plane in an autonomous manner.

c) A 3D Mole can travel in three dimensions. In addition to being able to travel back and forth down a lane like a 1D Meteie@mdanes like a 2D Mole, a
3D Mole can travel vertically between storage levels.

Multi -storey building
Building comprising two or more storeys, above or below ground.

Node
A datum point in pipework at which pressure and flow(s) are calculated, each node is a datum point for the purposes I bgtiralations in the installation.

Net Positive Suction Head (NPSH)
The Net Positive Suction HeaNPSH can be expressed as the difference between the suction head and the liquids vapour head.

Nominal capacity
The stored electrical charge of a fully charged cell or battery which can be dvhem discharging under defined conditions, (example: a battery with a nominal
capacity of 1000 mAh can be discharged fowolir at a current of 1 A).

Nominal Diameter
Also known as the mean or average outside diameter is neither equal to the inner diameter, (ID), nor the outer diameter, tt@ipe. Nominal is a word that
denotes nonspecificity and identifies the approximate inner diameter with a-imensionahumber.

Nominal energy
The energy that a fully charged battery or accumulator can deliver under defined conditions, (calculated as the produaimirial capacity and the nominal voltage,
e.g., 1 Ah x 3.6 V=3.6 Wh).

Non-combustible
When used with reference to a material it means that the material has adtieg of at least 120 min when tested to a recognised international standard.

When used with reference to a construction or part of a building it means that the building or the construction is codstrinotiy or in part of materials that have a
fire-rating of at least 120 min.
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Non-return valve
A water fitting that prevents the backflow or basiphonage of water.

Normal water level
The water level at the water supply and in a storage facility needed to give the required effective capacity in reldtoloto waterlevel, including any necessary
margins.

Occupancy class
The particular use or the type of use to which a building or portion thereof is normally put or intended to be put.

Occupant of a building
The person who occupies any premises, or part thereof, without regard to the title under which he occupies it.

Open sprinkler
A sprinkler head that is not sealed by a heabsitive element.

Operating temperature
The temperature at which a component, a fitting or an installation functions when in normal use.

Operating water level
The level reached by the water in a storage tank when the valve that controls the inlet of water to the tank closes undépperating conditions.

Outriggers
A range pipe or series of range pipes feeding outboard sprinklers connected directly to either the supply side feedhedie-iordide feed main.

Ordinary Hazard
Light noncommercial, commercial, and industrial occupancies involving the handling, processing, and limited storage of mainlycordngtible materials unlikely
to develop intensely burning fires in the initial stages.

Orifice plate control device
A device that incorporates an orifice plate and that is installed in a pipeline to produce a pressure drop in the pipeine areduction in the flow rate.

Owner of an installation
The owner of the premises, or the building, or a particular part of the building, who is responsible for, or has effettdleoger, the fire safety provisions adopted
for the premises, or the building, or that part of the building.

Pmax

Apump duty point representing the intersect of the calculated flow and pressure of the remote area of operation againshfh#igpuand pressure curve which shall
LI aa G2 GKS tSThG 2F GKS LizylLIQa v Yl E R dzitiig theddviest flot and Bigh&sivpessurdi adjainst $he intérect poldf
the pump and system curve.

Pallet racking

Pallet rack is single or multiple level storage system designed in horizontal rows for palatalised storage where thg iisvemtoallets that are loaded and unloaded
with a forklift.

Pallet types
In terms of length by width:
a) EURLpallet
This pallet measures 1,2 by 0,8 metres, with the maximum loading height usually being 220mexindm loaded weight of 1,500 kg
b) EUR 2 pallet=IN pallet (Finnish Pallet)
This pallet measures 1,2 by 1,0 metre, with the maximum loading height usually being 220 cm and maximum loaded wei@tmpf 1,25
c) EUR3pallet
This pallet measures@by 12 metres, with the maximum loading height usually being 220 cm and maximum loaded weigh0ofki,5
d) EURS pallet¢ HPL High Pressure Laminate
This pallet measure®8 by 0,6 metres, with the maximum loading height usually being 220 cm and maximum loaded wels kg.

The maximum pallet height is dictated by thproduct packagingstorage racking facilitiegnd height of transport vehicled is generally accepted that the maximum
workable pallet height is 2200m.

Paper categories, based on weight

a) Heavy weight is equal to or greater than 101 grams p&r m
b) Medium weight is between 51 grams pef amd 100 grams per fn
c) Light weight is equal to or less than 50 grams pér m

Party wall
A wall devoid of common steelwork that complies in every respect with the definition of a perfect party wall except tvatlteetends to, but not through, the roof.
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Perfect party wall
A wall devoid of common steelwork that is constructed of a solid material and hasradiséance rating at least equal to }2tinutes.

a) Extends at least 220 mm through the roof.
Has no opening that:

a) Is not protected by a double fireproof door with afiesistance rating equal to at least the standard rating, and

b) Is of area exceeding 0,4 1for the passage of spouts, chutes or trunks made entirely from iron or steel of thickness at least 6,5 mm, and thatdswatvid
fire shutters of the same material and thickness fitted to both sides of every opening, and

¢) Has no hole of area exceeding 0,2 or any hole that is of area larger than that which adequately admits ropes, belts, shafts, straps, metal, or earthenware
service pipes (that contain steams,or water) or electric conductors where all services are placed itombustible and closfiting sleeves or collars
that are cemented round and through the full thickness of the wall.

Picking shelf
A picking shelf is a component of a manual picking system where goods arsthaked by someone hardading onto shelves. The picker usually picks one order at
a time or a batch before taking it to the packing station.

Pipe array
The pipes feeding a group of sprinklers. Pipe arrays can be looped, gridded, or branched.

Pipe clip
An approved metal strap that supports pipework that is secured directly to the building structure by one or more fastebgmeans of a support mechanism.

Pipesupport
A permanent device for retaining a pipeline in a particular way or position.

Plenum
An unoccupied space, typically a ceiling void, throughout which air is circulated or moved at above or below atmospliserie, foesheating, ventilation, or air
conditioning purposes.

Pouch cell
In contrast to the cylindrical or prismatic cell, the pouch cell has no solid housing but instead has a surroundiptpsietébil.

Power density
Gives the electrical power, (energy per given time), that cadrbe/n from a battery in relation to its mass. Power density is especially important in electromobility, as
this requires light batteries that can deliver enough energy to accelerate the vehicle very quickly. Power densityris/gikgn i

Pump duty points
See Pmax, Qmax and Punopout.

Pumprunout o
¢CKS Ft26 YR LINBa&dNB 4 wmmr: 2F GKS LidzyllQa Rdzié LRAYGH vYlFEO®

Prescribed
Dictated or imposed by the authority having jurisdiction.

Pressure control valve
A device that automatically controls the pressure on its outlet side to a maximum specific value.

Pressure maintenance pump (jockey pump)
Small automatic electric motor driven pump set used to replenish natural leakage and maintain system pressure.

Pressure rating
The nominal working pressure for which a water fitting was designed before any allowance is made for operation tolerances.

Pressurereducing valve
A device that reduces the water pressure on its downstream side.

Primary battery

Nonrechargeable battery.

Primary support

A purposemadebracket used to secure hanger components to the building structure by means of one or more fasteners.

Primary water supply
A single or unique water source of suitable capacity.

Prismatic cell
Prismatic cells are often used in mobile phones, notebooks or cameras and are usually protected by a solid plastic casing.
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Pushback racking

Pallets are loaded and unloaded from the same end in such a way that only a front aisle is necessary. As a resultstheseisackwith loads handled in line with

LIFO flows. The structure of this type of live racking system is made up of cartslen@h@a handling equipment pushes the incoming pallets into the channel, while
INF GAGE AGASETFT GKSY RNIga GKSY FT2NBFNR (G241 NRa (KS OKIyyStQa FTNRyd LIaAd

Qmax

A pump duty point representing the intersect of the calculated flow and pressure of the favourable area of operation agamsnthflow and pressure curve and
used to calculate theunout point with the suction source at its normal level. Deemed to be the area of operation representing highest flow and lessstpagainst
the intersect point of the pump and system curve.

Range pipe

A pipe of restricted length and uniform diameter connecting sprinklers to each other and fed from a distribution pipe distnéintion pipe of uniform diameter.
Where an arm, drop, rise pipe or combination of these exceeds 300 mm in length, (exditiitigs), the pipe feeding this array is classed as a distribution pipe. The
range pipe may not change diameters between sprinklers but may change in diameter only where the pipe is offset arouctibobstru

Reflux valve
Nonreturn valve.

Registered person
Competent person.

Remote area of operation
The location, in a pipe array, of an assumed maximum area of operation of a specified shape at which the water sup@yipteesuaximum needed to give the
specified design density discharge regardeds the point of highest pressure and lowest flow.

Response time index (RTI)
The speed by which the operating element of a sprinkler reacts to the velocity of fire gasses measured in metres per second.

Ring main
Where the main feed pipe is interconnected forming a closed loop.

Risers or drops anchain distribution pipe risers and drops
Main vertical pipes rising, (or dropping), from the installation valves and for linking the pipe network between floows lmidrfg distribution pipes with ranges, (or
single sprinklers if the rise or drop exceeds 300 mm in length).

Should a riser, dropper or arm pipe, or combination thereof exceed an effective length of 300 mm, then the pipe feedhajlthésclassed as a distribution pipe.

Rising spindle gate valve
A valve that has a stem that lifts out of the valve's body, which provides a visual, gross indication of the valve'srpbsitiohan indicator.

Rosette or rosette plate
Escutcheon plate

Runout
The maximum flonusable flow and pressus@fire pump can produceepresentingl10% of Qmax.

Secondary battery
Rechargeable battery, (accumulator).

Section
A part (which may include one or more zones) of a sprinkler installation on a particular floor, and that is fed by apastcul

Separate array
A group of sprinklers that provides protection for a relatively small area that is not part of the main protected ardzatanded by a separate distribution pipe.

Sling rod
A rod with a sling eye or screwed ends for supporting pipe clips, rings, anchaagdrs.

Sprayer
A device with a directional pattern discharge.

Sprinkler system
The entire means of providing sprinkler protection in the premises comprising one or more sprinkler installations, thekpipéweinstallations and the water supply
or supplies in accordance with the requirements of this set of rules.

Spirituous liquor
A liquid that contains equal to or more than 20% alcohol.

Sprinkler arms
Sprinkler yoke.
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Sprinkler yoke
That part of a sprinkler that retains the hesgnsitive element in loatlearing contact with the sprinkler head valve.

Sprinkler protection user
Those persons responsible for or having effective control over the sprinkler system provision and its upkeep.

Staggered (sprinkler) layout
An offset layout that has the sprinklers displaced dradf pitch along the range pipe relative to the next range or ranges.

Standard (sprinkler) layout
A rectilinear layout that has the sprinklers at equal pitch along the range pipe relative to the next range or ranges.

State of Charge
Charging status of the battery or accumulator in %.

Static pressure
The water pressure at zero flow.

Stopcock
A small isolating or gate valve that can prevent flow in either direction by means of an orifice that can be sealed sithrandplate as in a tap, or by means of a
ball with a hole through it, and that can be sealed by rotating the ball through 90°.

Storage tank
A vessel that forms part of a sprinkler installation and in which water is stored.

Subcircuit
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Subsidiary valve
A valve that controls the flow of water to sprinklers fitted downstream of the main installation control valves or thatlsdhg flow of water to sprinklers fitted in
remote pump houses.

Suitable for sprinkler use
Descriptive of equipment or components that the authority having jurisdiction has deemed acceptable, within the predeteesieggarameters of the equipment
or components, for a particular application in a sprinkler installation or in relation to amyndent issued by such authority.

Supply feed main or near side main distribution pipe
The main distribution pipe or feed main immediately downstream of the installation control valve assembly on a grid dgstdnicinbranch lines are connected.

Suppression mode
Defined as follows:

a) The condition whereby equilibrium has been achieved between burning commodity and sprinkler discharge such that cédmgdeateire does not
increase; and

b) Horizontal fire spread has been eliminated; and

c) Fire on vertical surfaces of burning commodity has been suppressed.

Suspended open cell ceiling
A ceiling of regular opegell construction through which water from sprinklers can discharge freely.

Storage
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Terminal main feed
Where the main feed pipe terminates at the end of the system.

Thermal runaway
Thermal runaway begins when the heat generated within a battery exceeds the amount of heat that is dissipated to its isgsouhith an incident where one
exothermal process triggers other processes, finally resulting in an uncontrollable increasmwerature.

Tie side or far side main distribution pipe
The main distribution pipe or feed main on a grid system into which branch lines are connected on the opposing sidegpftisdsufeed main.

Transverse flue

The space between pallet loads running parallel to the direction of loading which are vertically aligned and free ohgeyNoninal 150 mm transverse flue spaces
between loads and at rack uprights shall be maintained in sirmyle doublerow, and multiplerow racks When racks are loaded, random variations in the vertical
alignment and width of the flue space will occur which is acceptable.
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Trunk main
The connecting pipe either from the delivery of a pump or town main connecting to the underside of the control valve assembly

U bolt
A shaped rod with screwed ends used to support pipework by means of a primary support.

Vertical
In relation to any pipe or device, inclined at 45° or more to the horizontal.

Water supply datum point
Point on the installation pipework at which theater supply pressure and flow characteristics are specified and measured.

Weekly test card
Record card(s), giving both specific advice and space for recording of weekly testing of sprinkler system alarms argblieger su

Zone
Subdivision of an installation with a specific flow alarm and fitted with a monitored subsidiary stop valve.
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PREAMBLE

Automatic sprinkler installations shall not be regarded as conforming to this set of rules unless the erection is cabnedpounkler installers who are skilled and
experienced in this work.

Notwithstanding the rules and requirements in these rules, the protection shall comply with a high standard, and itdeequiteat the rules shall be regarded as the
YAYAYdzZY NBdZANBYSyldd 2KSNB (GKS §2NR dH hdtanBddnSaR nstaicas andih® Bauipnierit us¥dSshall Be suitdblieJoR &
sprinkler service and listed by a recognised authority accordingly.

This set of rules does not preclude the use of any proven and acceptable technology that may exist in any other intgrrrattogaised code, standard or set of
rules.

The building shall be sprinkler protected throughout except where the omission of sprinklers or permitted exceptionsificalbpattowed as indicated in these rules.
A building which is not so protected will not be classified as a sprinkler protbaoikting.

Pipeworkfor two or more different classes of hazard systems installed to the same standard, code, or set of rules may be cona@cteuirion set of control valves
provided the total number of sprinklers does not exceed the maximum allowed.

Differing equipment, codes, standards, or rules cannot be intermixed, and it is the installation of origin that gene¢adly tie document to which any extension or
alteration is carried out.

Any deviation from these rules may be allowed on lifasis that accredited full scale fire tests have been carried out and documented accordingly which clearly show
that the level of protection is equivalent to the intent.

To assist in the interpretation of this set of rules, the Automatic Sprinkler Inspection Bureau (Pty.) Limited, (AS¢B)ocanlted. These are conducted on a ebge
case basis whereby no decision arrived at between parties can be regarded asaettugdent.

CLASSISFICATION OF FIRE HAZARD

Classification of occupancy, storage and fire hazard shall be in accordance with these rules.
For the purposes of this standard, the fire hazard of any storage, building, or any part of building not of single ochaibiney

a) Classified in terms of the appropriate finezard classes.
b)  Shown on all plans and drawings.

The occupancy class and the firazard class designated to any building, or any part of a building not of single occupancy shall be indicated in acdtindhece w
appropriate hazard classification.

Fire hazard classification provides the basis for the design of sprinkler installations and is a skilled operationtzndashialti out by a competent person. The range
of occupancies and fire hazards is extremely large, and it might be necessaysifyd particular case by analogy. Thelimeard classification affects the choice of
installation, operational methods, water supply arrangements, components, pipework design, etc.

These rules deal with sprinkler installations that are installed to prevent loss of life and property in the event ofstimael circumstances the sprinkler installation
might form an integral part of the measures approved by the fire authority foptia¢ection of life, for example in covered and enclosed shopping complexes, where
automatic sprinkler installations serve to prevent the spread of fire and its products to adjacent routes.

In the case of highise installations and life safety installations, additional safeguards to ensure reliability are considered necessasyohttegse rules although the
hazard is classified in the normal way.

No person shall use any building or cause or permit any building to be used for any purpose that will result in a chenfiye-lrazard classification of the building
as shown on the approved plans unless:

a) The sprinkler installation is4@valuated and found suitable for the change regarding the fire hazard class.
b)  Written confirmation is obtained from the authority having jurisdiction for the change in the fire hazard class ratinguifdimg.



Page32 of 262 11/10/2024 Automatic Sprinkler Inspection Bureau

SECTION 1: GENERAL INFORMATION
1000 Scope

These rules cover the minimum criteria required for the installation of automatic sprinkler systems in buildings housingnane ofan Ordinary Hazarar High
Hazardclassof occupancy

1001 Ordinary Hazard

Light noncommercial, commercial, and industrial occupancies involving the handling, processing, and limited storage of matesigltowikelop intensely burning
fires in the initial stages.

1002 High Hazard

Commercial and industrial occupancies having abnormal or high fire loads.

a) High Hazard Process risks
Where the materials handled or processed are of a combustible nature likely to develop rapid and intensely burning fires.

b)  High Hazard High piled storage risks
Involving high piling of combustible goods.

Pipeworkfor two or more different classes of hazard systems may be connected to a common set of control valves provided the betabhsprinklers does not
exceed the maximum allowed.

Dry and alternate systems should be avoided especialljigh Hazargystems but where there is no alternative available and it is necessary to utilise a dry pipe
system the assumed maximum area of operation shall be increased by 25%.

1003 Design density of discharge

The design densities of discharge and the assumed maximum area of operation for the two classes of sprinkler systemigwase as

a) Ordinary Hazar®Systems

Design Density of discharge: 5,0 mm/min/m?
Assumed maximum area of operation: 130 n?to 360 n?

b) High Hazar®ystems
c) Process Risks

Design Density of Discharge: 7,5to 12,5 mm/min/m
Assumed maximum area of operation: 260 n?¥to 450 n?

d) Deluge operation: Zoned area of operation

e) High Piled Storage Risks
Design Density of Discharge: 7,5 to 30.0 mm/min/ni
Assumed maximum area of operation: 260 n¥to 450 n?

Special consideration is given to the area density method of protection as in Early Suppression Fast Response systdrasavezecd operation is determined by
the number ofsprinklers deemed to be in simultaneous operation at a predetermined pressure and not an area of operation expressed metgesr

1004 Storage limitations

The storage heights of the relevant tables for the differing storage configurations are deemed to be the maximum faor gfficikler protection where sprinklers are
provided at the roof or ceiling level only. The design densities of discharge canimb¢ipolated.

The protection of high piled storage risks depends on the method of storage, the combustible nature of the stock, arghthef k@mrage.

Provision is made for protection where sprinklers are only provided at the roof or ceiling and where additional spriekipovialed at intermediate levels within
storage racks.

Risks have been subdivided into four categories according to the severity of hazards of the stock.

1005 Stack height signs

Stack height signs not less than 500 mm by 500 mm in size must be prominently displayed at the maximum level of the stihoagibleeight in all storage and
process risk areas.

It must be clearly stated on each stack height sign in lettering of not less than 35 mm in height for what type of stoithgdimitation relates to as well as the design
density of discharge specific to that area.
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1006 Clearspace beneath roof or ceiling level sprinkler protection

In limited head space areas, a clear space shall always be maintained below the level of the sprinkler deflectors threugistaitation as follows:

a) 0,5 metre forOrdinary Hazard
b) 1,0 metre foHigh Hazard

Roof trusses shall always be accessible to water discharged from the sprinklers.

Where sloping ceilings or roofs are concerned, the storage of goods may follow the slope, subject to compliance withrdmeeetguin these rules.
1007 Roof or ceiling slope

Roof or ceiling slopes shall not exceed 40d where this occurs the effect on the assumed maximum area of operation and the design density of discharge needs to
be evaluated on a cad®ey-case basis.

Where sprinklers are installdzeneath a roof or ceiling slopes less than tt@ sprinkler deflector shall be orientated parallel to the roof or ceiling slope.
Where sprinklers are installed for roof or ceiling slopes exceedifith&éGprinkler deflector shall be orientated parallel to the floor.

For rack and shelf storage where the roof or ceiling slope exceé€dmtdmediate level protection is mandatory, and the uppermost level of protection shall be above
the top of storage.

Where the slope of the ceiling is greater than P&t assumed maximum area of operation shall be increased by 25% except where intermediate level protection has
been installed and the uppermost level of protection is above the top of storage.

1008 Smoke and draft curtains

A draught curtain or smoke and draft curtain generally assists in restricting the spread of the products of combustibleatirand can accelerate the operation of
the desired sprinklers above the fire area. Factory Mutual Data She@t(2.3) may besed to calculate the depth and criteria of draft curtains.

Non-combustible draft curtains shall extend down a minimum of 0,6 metre from the ceiling. The bottom edge of the curtain lshjtllbeel and at a uniform height
above the floor.

Draft curtains shall be installed at the interface between differing temperature ratings of sprinklers or adjoining amzmimefloors, differing hazards categories or
design densities of discharge.

1009 Separation of types of storage with or without intermediate level protection
A clear separation of a minimum of 2,4 metres is required between each differing type of storage within the same compartimérthe spread of fire.

Figure 101: Storage separation
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1010 Excessive Clearance (free standing and block storage)

In all cases tere the distance between the top of storage and the roof or ceiling level sprinklers exceeds 4,0 metres, one of thefofitams shall be applied.

Option 1: Install a norcombustible false ceiling or mezzanine meeting the Euroclass Al or A2 rating of BS EN 13501 Part 1 that can withstand a
updraft of 50 N/n shall be installed above the storage with sprinkler protection above and below to reduce the clearance.

Option 2: See Figure 1P. Where, in any instance, the clearance distance between the storage height andiling or roof, exceeds 4,0 metres more
than that allowable when applying the relevant storage table, the following can be applied for control mode sprinklerigmmotect

a) Increase the roof level design density of discharge for the first excessiiveeabove the 4,0 metres allowance or part thereof by 2,5 mm/nfin/m
b)  For each additional metre or part thereof, increase the design density of discharge by 1,0 mm/min/m
c) The roof level sprinklers operating temperature shall not exce®@ 98d a K-actor of not less than 11,5 shall be used.

Figure 102: Section through excessivelearance for roof or ceiling protection only for free standing and block storage configurations
Excludes the installation of an underdrawn ceiling or mezzanine floor
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1011 Excessive clearander beam pallet racking and shelf storage

In all cases tere the distance between the top of storage and the roof or ceiling level sprinklers exceeds 4,0 metres, one of thefofitems shall be applied.

Option 1: Reduce the clearance to 4,0 metres or less with acambustible false ceiling or mezzanine meeting the Euroclass Al or A2 rating of BS EN
13501 Part 1 that can withstand an updraft of 50 R&hall be installed above the storage with sprinkler protection above and below.

Option 2: See Figure 18. If the intermediate level protection above the top of storage is excluded the design density of discharge at roof or ceiling
level shall be determined as follows:

a) The initial design density of discharge shall be determined by the relevant table.

b) Increase the roof level design density of discharge for the first excessive metre above the 4,0 metres allowance eopast thhHermm/min/r.
c) For each additional metre or part thereof, increase the design density of discharge by 1,0 mm/min/m

d) The roof level sprinklers operating temperature shall not exce®@ 9Bd a K-actor of not less than 11,5 shall be used.

Option 3: See Figure M Provide intermediate levels of Hrack sprinklers installed in accordance with these rules where the highest level of
intermediate rack protection is positioned above the top of storage.
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Figure 103: Section through &cessive clearance for roof or ceiling level protection only for rack or shelf protection configuratiotses
not depictthe installation of an underdrawn ceiling or mezzanine floor
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Figure 104: Section throughexcessive clearance for rack and shelf storage configurations where intermediate level protection is
installed/mandatory ¢ does not depictthe installation of an underdrawn ceiling or mezzanine floor
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1012 Classification of storage

Storage of goods usually do not consist of a single commodity. When determining the category of storage, it is the mgingheimbination of goods, packaging
or storage method that shall be used to determine the category of storage even if thesa fammall proportion of the overall fire load.

1013 Ordinary Hazardtorage considerations

Itis considered that overall storage heights not exceeding those stated in Table 101 in the various categories aros@taliary Hazardystems and need not be
regarded as high piled storage.

For shelf or rack widths more than 1,0 metre witindinary Hazar@ccupanciesnd where the roof or ceiling protection is within 4,0 metres of the top of storage
intermediate level sprinkler protection in accordance with these rules shall be installed without necessarily increasiesighedensity of discharge at roof level
providing that the maximum allowable storage heights of Table 101 are not exceeded.

The excessive storage height as defineRuile 1010 and 101Xhall be applie@ds requiredor all types of storage configurations

Table 101 Ordinary Hazardstorage limitations
1 2 3 4 5 6 7
Beam pallet racking
Block stacking or Single row post o )
free-standing pallets 2,4 m aisles Design density of | Assumed maximun] Maximum storage Ml_nlmum W'dth. of
storage ; f ; aisles separating
Category ) discharge required| area of operation block area
Solid or slattedshelf storage (mm/min/m ?) m?) (m) storage
X MZn Y A (m)
Stack height
(metres)
Category | 4,0 3,5
Category Il 3,0 2,6
5,0 216 50 2,4
Category lll 2,1 1,7
Category IV 1,2 1,2

Where these storage limitations cannot be complied with and for solid or slatted shelves with widths greater than 1,@ss #rahl 6,0 mtresthe sprinkler protection
shall be installed in accordance with the requirementsith Hazard

1014 High Hazardstorage

Dry and alternate systems should be avoided High HazardWhere no alterative exists, the assumed maximum area of operation shall be inclea2&Ed6in
accordance with Rule 120

1015 Types of storage roof or ceiling protectiononly

1016 Stockpile or loose storage

Stockpile storage includes but is not limited to products such as coal, raw chemicals, sugar, wood chips, grain anddagiassally delivered into the storage area
by conveyor and deposited on the floor forming a pyranfmblyhedron)shape.

To determine the height of storage and providing the storage forms a reasonable equilateral triangle, half the heigpyiafrttid formedmay be taken to determine
the required density of discharge using TablH or Tablel02 over an extended maximum assumed area of operation of not less than 3@0 @rdinary Hazard
applications and 450 hwhere the storage falls intbligh Hazard

Excessive storage height is measured fromapex of the pyramid.

1017 Free standing and block storage

Table 102 indicates the appropriate density of discharge and assumed maximum area of operation according to the catetamk height where free standing or
block storage is to be protected by roof or ceiling protection only. The storage heightseanedéo be the maximum for efficient sprinkler protection where sprinklers
are provided at the roof or ceiling level only. The design densities of discharge cannot be extrapolated.

For control mode sprinkler protection, the maximum area shall not exceed 250 pian for any single block of storage surrounded by aisles of not less than 2,4
metres.

It is good practice for the actual or assumed height of storage to provide for any future requirements which normaligt flealeas than eaves height or to a height
1,0 metre below any flat ceiling or roof.
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Table 102 Free standing and block storage
1 2 3 4 5 6
Category Category Category Category
I I il v Design density of discharge required | Assumed maximum area of operatio
Stack height (mm/min/m?) (m?)
(metres)
5,3 4,1 2,9 1,6 7,5 260
6,5 5,0 3,5 2,0 10,0 260
7,6 59 4,1 2,3 12,5 260
6,7 47 2,7 15,0 260
7,5 5,2 3,0 17,5 260
5,7 3,3 20,0 300
6,3 3,6 22,5 300
6,7 3,8 25,0 300
7,2 41 27,5 300
4,4 30,0 300
1018 Palletised rackstorage (beam pallet racking)

Where wire mesh is used without pallets, the storage shall be classed as shelving and be protected in accordance witbsthese r

The distance between goods stored in racks or shelves positionedtddeckwith or without intermediate level protectiorshall not be less than 150 mm in the

longitudinaland transversdlue between adjacent pallets. If required, stops shall be fitted to maintain the minimum distances.

1019

Roof or ceiling level protection only is acceptable when:

Single beam pallet racks

a) The storage height, design density of discharge and the assumed maximum area of operation given ir8 Eableakiply.
b) A maximum pallet load width of 1,6 metre aisle to aisle is not exceeded and pallet loads are buttedoalgirection.

c) The aisle widths are greater than 1,2 metres.

d) Clear transverse flues of not less tH&D mm are maintained between the sides of the butted pallets.

e) There are no solid or slatted shelves in the rack.

f)  Wire decking is acceptable where pallets are utilised for storage and the total open area of wire mesh is not less thdre fiéh @area between the

horizontal beams.

g) Theracks are fixed in place.
Table 103 Beam pallet racking
1 2 3 4 5 6
Category Category Category Category
I I I v Designdensity of discharge required | Assumed maximum area of operation
Stack height (mm/min/m 2) (m?)
(metres)
4,7 3,4 2,2 1,6 75 260
57 4,2 2,6 2,0 10,0 260
6,8 5,0 3,2 2,3 12,5 260
5,6 3,7 2,7 15,0 260
6,0 4,1 3,0 17,5 260
4,4 3,3 20,0 300
4.8 3,6 22,5 300
53 3,8 25,0 300
5,6 4,1 27,5 300
6,0 4.4 30,0 300
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1020 Backto-back beam pallet racks

Roof or ceiling level protection only is acceptable when:

a) The storage height, design density of discharge and the assumed maximum apeaation given in Table B&hall apply.

b)  The maximum width of bado-back racking aisle to aisle shall not exceed 3,2 metres.

c) The aisle widths are greater than 1,2 metres.

d) Clear transverse flues of not less tH&Dmm are maintained between the sides of the butted pallets.

e) For racks positioned bat&-back a clear longitudinal flue space of not less than 150 mm must be maintained.

f)  There are no solid or slatted shelves in the rack.

g) Wire decking is acceptable where pallets are utilised for storage and the total open area of wire mesh is not less thre {&h area between the
horizontal beams.

h)  The racks are fixed in place.

1021 Double deep pallet racking

Double deep pallet racking is where the racking is arranged fepadldt single entry front load. See Figures10

Roof or ceiling level protection is acceptable based on the following being complied with:

a) The storage height, design density of discharge and the assumed maximum area of operation given in Table 104 shall apply.
b) Each block cdtorage shall be limited to 150%wf floor area.

c) Each storage block shall be surrounded by a clear space of not less than 2,4 metres.

d) 150mm transverse flue spaces are to be maintained between pallet loads or every 1,9 metres whichever is the lesser.

e) 150 mm clear longitudinal flue spaces shall be maintained between each row of storage, i.e., 3 front loading flue splacés per

Figure 105: Example of double deep pallet racking with roof or ceiling protection only

| B |

B O 4 pallet |l oads

BIiL O 1250 m

L

Roof or ceiling

level protection Longitudinal
in accordance flqe spaces
with Table 104 O 0,15 m

O 1,9 m or every
pallet load
whichever is the
lesser

al al S
3 transverse flue paces O 0,75 m

Loading face

1022 Multiple row rack storage, drive in, flow through, push back, mole racking

Multiple row racking is where the pallets usually abut onto each other. See Figéire 10

See Figure 1) Roof or ceiling level protection is acceptable based on the following being complied with:

a) The storage height, design density of discharge and the assumed maximum area of operation given in Table 104 shall apply.
b)  Each block of storage shall bmited to 150 m of floor area.

c) Each storage block shall be surrounded by a clear space of not less than 2,4 metres.

d) 150mm transverse flue spaces are to be maintained between pallet loads or every 1,9 metres whichever is the lesser.

e) 150 mm clear longitudinal flue spaces shall be maintained at a maximum distance of 4,8 metres.
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Table 104 Roof or ceiling sprinkler design criteria for double deep pallet racking, drive through, push back, live or mole racking and
multiple row post or box pallets with roof or ceiling level protection only
1 2 3 4 5 6 7
Category | Category | Category | Category
| Il 11 \% Design density of |Assumed maximum are
Storage configuration discharge of operation
Stack height (mm/min/m 2) (m?)
(metres)
5,7 4,2 2,6 2,0 10,0 260
Double deep pallet racking, drivierough, push back 5.0 32 23 12,5 260
live or mole racking and multiple row post or box|
pallets 2,7 15,0 260
3,0 17,5 260
Figure 106: Example of drive through, push back, live or mole racking with roof or ceiling lpvetection only
| B |
|
BIL O 1250 m
L
Roof or ceiling level
protection in
accordance with
Table 104
Longitudinal
flue
spaces
6 0,15 m
v every 4,8 m
/ / / / / Transverse flue spaces
| (Loading face)
Transverse flue spaces
O 0,075 m at every pallet
load or O 1,9 m intervals
whichever is the lesser
1023 Storage in single or multiple row post or box pallets

Where single row post pallet storage stack heights exceed that stated in Table 101, the roof or ceiling protectionrslaaitdrelance with Table BGubject to the
top of storage being within 4,0 metres of the roof or ceiling protection. See Rule 101

There is no restriction on the maximum storage block area of post pallets tifigeHazard

The aisle width between single or multiple row post pallet block of storagersftaile less than 2,4 metres.
1024 Open top birbox storage
Open top birbox storage is not covered in these rules and in such cases the proposed design for acceptance by all parties shaléebyeceae basis.
1025 Storage on single row solid or slatted shelves
Roof or ceiling level protection only is acceptable when:
a) The storage height, design density of discharge and the assumed maximum area of operation given irb Fableakiply.
b)  The maximum width of the shelf aisle to aisle shall does exceed 1,0 metre.
c) The shelf area does not exceed 2amd is bounded by full widtht50 mmtransverse flue spaces.

d) Storage is open fronted metal construction-bix storage regardless of shelf depth.
e) Storage without flue spaces is not deeper than 1,2 metres, limited to 16Maks and each block of storage is surrounded by 2,4 metre aisles.
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Table 105 Roof or ceiling protection for Iself storage
1 2 3 4 5 6
Category Category Category Category
I I 1l v Design density of discharge required| Assumedmaximum area of operation
Stack height (Minimum mm/min/m 2) (m?)
(metres)
4,7 3,4 2,2 1,6 7,5 260
5,7 4,2 2,6 2,0 10,0 260
5,0 3,2 2,3 12,5 260
2,7 15,0 260
3,0 17,5 260
1026 Storage on backo-back solid or slatted shelves with roof or ceiling protection only

Where storage heights exceed that stated in Table: 101

a) The storage height, design density of discharge and the assumed maximum area of operation given irb Eabledply.
b) Shelves are positioned battkback, and the total width of each shslfall not exceed 0,8 metres.

c) A clear longitudinal flue space of 150 mm between shelves shall be maintained.

d) Clear transverse flues of not less tH&®mm coincident with the shelf uprights shall be maintained.

e) Aisle widths shall be greater than 1,2 metres.

1027 Continuous norcombustible bulkheads; all configurations

Where such bulkheads are installed and the stored goods extend into the aisles beyond the face of the rack, the bulkheatishdhaeyond the rack at least as far
as the storage.

a) Tolimit the horizontal spread of fire within a shelf it is recommended that continuous@mbustible vertical bulkheads be installed.
b)  To limit the vertical spread of fire within a shelf it is recommended that continuousambustible horizontal bulkheads be installed.

Where it is not possible to install intermediate level protection within shelves the following shall apply:

a) The storage height, design density of discharge and the assumed maximum area of operation given irb Fableakiply.

b) The plan area of any block of shelved storage shall not exceed?.50 m

c) Each block of storage shall be surrounded by aisles of not less than 2,4 metres wide.

d) Continuous nortombustible vertical bulkheads shall be installed to restrict the horizontal spread of fire to not more than every ségioinor 4 metres
whichever is the lesser.

e) Continuous noitombustible horizontal bulkheads shall be installed at every-tidrdevel.

1028 Gondola shelving

Gondola storage shall be limited to a total width of 1,2 metres with a soléorcentral barrier extending from the base to the top of storageen positioned back
to-back

The storage height, design density of discharge and the assumed maximum area of operation given irl BableéaplyFor heights exceeding Table 1@totection
is to be determined on a cad®-case basisSee figure 10.
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Figure 107: Section throughgondola shelving

Excessive clearance for the roof or ceiling level design density of discharge applies
if the ceiling level sprinkler protection is > 4,0 m above the top of storage
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1029 Intermediate level sprinklers

Intermediate leveprotection is strongly recommended for heights below those indicated in the tables, but where this cannot be achieved cstofiggrations shall
be provided in accordance with these rules.

If the allowable storage heights or widths are exceeded for roof or ceiling level protection only, intermediate levedispairgktequired.

Rack or shelf storage with aisles less than 1,2 metres in width or where storage takes place within the aisles are imediipteasw storage due to the ease in which
a fire can be transferred from rack to rack and shall have intermediate level lgpnmhtection installed.

Except where allowed otherwise in thesgles, vhere the storage has more than two pallets in more than one direction in the horizontal plane, the provision of
intermediate level sprinklers is mandatory.

Row end and frame protection for racks and shelves is required where intermediate level protection is installed to jroieatigl damage.
For multiple row storage configurations, sprinkler protection is required in every longitudinal flue space and rack,esrdshedfjardless of configuration.
Intermediate level sprinklers shall be fed from separate sets of installation control valves.

Where not more than 50 intermediate level sprinklers are installed, they may be fed directly from the ceiling sprinkiastidistpipework subject to the control
valve not being less than 150 mm nominal diameter.

1030 General requirements for intermediate level protection for racks and shelves

The requirements for roof or ceiling level protection and intermediate level protection for racks and shelves shall almaratlecally calculated.

Standard response sprinklers having a nominal temperature rating°€ $hall be used at the roof or ceiling féigh Hazargbrotection and 68 or 79 C operating
temperature sprinklers for products that produce an initial low heat output as, for example, baled cotton or protect ssustich as cold rooms and freezers.

Dry pipe systems shall not be intermixed with wet pipe systems. For example, a dry pipe system within racks and wetgfijpe egifimg levelAn exception to this
for control mode sprinkler operatiowill be where dry barrel droppers are used at roof lewblerethe assumed maximum area of operation and design density of
dischargeareincreased by 25%.

Unless otherwise noted, the minimum design density of discharge for roof or ceiling protection shall not be less thannfi/mhabver an assumed maximum area
of operation of 260 rh

Where the building is classed as a rack clad where the racks or shelves support or are affixed to a mezzanine, rogfstiuctilie the design densitf discharge
for the roof or ceiling sprinklers shall not be less than 10,0 mm/mirdwer an assumed maximum area of operation of 260 m
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1031 Flexible couplingsor fixed rack storage

Movement can occur between the sprinkler pipework within storage racking, (floor or roof), and the distribution pipewaisadttathed to the building structure.
Where excessive movement can be reasonably expected, a flexible coupling or swivel/swisbgh be fitted to the distribution mains at the point of connection
leading to each rack or shelf.

Flexible couplings shall:

a) Be capable of withstanding a test pressure-aneta-half-times the maximum working pressure, or 1,800 kPa, whichever is the greater, and stmelluulst
parts that might impair either the integrity or the performance of sprinkler installations when subjected to fire.

b) Not used to compensate for misalignment between the distribution main and the feed pipe to intermediate level sprinklers.

c) Flexible couplings shall contain a continuous pressure retaining inner tube of stainless steel or nonferrous metal.

d) Not be fitted in the fully extended condition.

Pipe couplings configured as a swivel/swing arrangersantoe used in lieu of flexible couplings to take up any mild misalignment that may occur due to normal
movement.
1032 Protection of structural members and columns and obstructions

Wherever any rack or structural steelwork is likely to interfere with the sprinkler water distribution pattern, additiamatlep protection shall be provided and
included in the hydraulic calculations.

Where building columns located within the racks, if not protected by-ocombustible materials having a minimum fire resistanc&-bburs, must be wetted for
cooling purposes by additional sprinklers at the rate of 10,0 mm/m#plen square metre over each side of the surface area of the structural member. See Figure 10

The use of narrow angle sealed sprinklers is contemplated and the discharge from these within the assumed maximum aet@ofabad be included in the water
supply and hydraulic calculation considerations.

Sprinklers shall be positioned at 4,5 metre vertical intervals to provide uninterrupted rundown below the level of theceitihg level sprinklers.

Where columns are placed between racks or shelves positionedtbdukck and these disrupt the regular spacing of the intermediate level sprinklers in relation to
the transverse flues or will significantly interfere with the water distribution pattersprnkler shall be placed within 75 mm of either side of the column. The sprinkler
range is to be positioned centrally in relation to the column and the rear face of each side of the storage. See &igure 10

1033 Clearance between sprinkler deflector and top of storage
A clear space of not less than 150 mm shall be maintained between intermediate level protection sprinkler deflector apdtiséored goods within racks or shelves.
This space may be reduced to 100 mm with the use of approved and listed flat spray spi8dedrigure 10 and 11.

Figure 108: Plan view of vertical structural-Beam protection

Narrow angle sealed sprinkler

Column

Narrow angle sealed sprinkler
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Figure 109: Plan view of examples of the location dafitermediate level sprinklers in relation to columns and rear face of storage

Standard pallet O 1,2 wide by 1,0 Burdeepal et O 0,8 wide b\
Category | and Il Category | and Il

Standard pallet O 1,2 wide by 1,0 Burdeepal et O 0,8 wide b
Category lll and IV Category lll and IV

1034 Type of sprinkler required for intermediate level protection

Sprinklers used for the protection of intermediate level protection shall conform to the following criteria:

a) Listed and approved as an intermediate level sprinkler.
i Pendent spray pattern sprinklers are usually suited for beam pallet racking.
ii. Pendent spray pattern sprinklers are usually suited for longitudinal flue spaces.
iii. Centrally positioned upright spray pattern sprinklers are usually suited for single solid or slatted shelving.

Note: The depiction of upright or pendent spray sprinklers in these rules does not suggest that these are the only options.avadabl
choice of the type of sprinkler and orientation remains with the designer or determined on dygasse basis.

b) A KFactor of not less than 11,5 with a starting pressure at the most remote sprinkler of 100 kPa unless otherwise notediieshese
c) Aresponse time index, (RTI), of less than 50.
d) 68 C operating temperature.
i Listed and approved sprinkler metal water shields of between 75 mm and 150 mm diameter shall be fitted to intermedsgeriidees. The
presence of solid shelves or mezzanine floors does not negate the use of a water shield.
ii. Listed and approved sprinkler guards shall be fitted to intermediate level sprinkler protection for palletised rack prstéictior slatted shelves.
The use of upright spray pattern sprinklers does not negate the use of sprinkler guards.
e) Theminimum vertical clearance between the spray pattern sprinkler deflector and the stored goods shall be maintained ahaot 1&€smm.
f)  Consideration shall be given to the protection of pipework and sprinklers against mechanical damage.
g) Sprinkler tiers are to be calculated from the top of the storage.
h)  For intermediate level sprinkler protection in ESFR occupancies refer to Rule 3064.



Paged4 of 262 11/10/2024 Automatic Sprinkler Inspection Bureau

Figure 110: Example of an intermediate level pendent spray sprinkler
Discharge pressure for Discharge pressure for
standard control mode picking shelves and

configurations O 100 &aqesgivefluespaces
O 200 kPa

K 11,5 sprinkler with a
20 mm shank diameter

Water shield 75 to 150 mm %

diameter by sprinkler head < >

manufacturer
Fast response fusible element

withanRTIO 50 and|fan

operating temperature of
68° Celsius Sprinkler guard

by sprinkler

C )]
- o m head manufacturer
Clearance from deflector
to top of stored goods C y

O 150 mm

May be reduced to 100 mm
if approved flat spray
sprinklers are used

Top of storage

1035 Positioning of the intermediate levesprinklers and deflector

Where possible the pipework and sprinkler shall be installed in a position that will obviate damage when pallets or gbeufgjdnaded or unloaded into shelves or
beam pallet racks.

Intermediate level sprinklers shall be positioned at least 25 mm clear from any upright support. See Figure 1

tytSaa GKS YIydzZFF OGdzNENRE NBIdZANBYSyda RATTS MEunidadeshorizdnialArafrdavork Rffa dam gadeSrack
or within thelongitudinal flue where shelves are positioned bambackis 25 mm This measurement is to be takbrfore beam deflectioris taken io account for
storage loading. See Figurg1l

Note: Beam deflection shall not exce@b5% of the length of the beabetween uprightavhich equates to the length of the beativided byl80.A
minimum distance of not less than 10 mm shall be maintained between the underside of a fully loaded horizontal beanpenkiéneisflector.

Where picking shelves are positioned between shelf tier levels, a tier level of protection shall be directly above thkdmpavéige on the picking shelf level.
1036 Water requirements where intermediate level protection is installed

Except if otherwise noted, the pressure and flow requirements of intermediate level sprifddemsntrol mode applicatioshall be calculated on the assumption that
the hydraulically most unfavourable sprinkler operates at a pressure of not less than 100 kPa whenlisiggfinklers and 200 kPa f&8,0 sprinklers where
consideration is given for their use on a césecase basis.

The number of sprinklers in Table 106 are deemed to be in simultaneous operation in conjunction with the roof or cellpm@teston in thehydraulically most
unfavourable or favourable locations.
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Figure 111:
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Front elevationof the location of sprinklers relative to storage and upright and horizontal supports
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Table 106 Number of intermediate level sprinklers deemed to be in simultaneous operation
1 2 3 4 5
Aisle Width Number of Sprinklers in Simultaneous Operation
(metres) Number of sprinklers per level Number of tier levels Number of racks Total
<1,2 3 3 3 27
XMZH DK 3 3 2 18
>2,4 3 3 1 9

The water supply characteristic must &dequate to supply the simultaneous flow to the ceiling sprinklers and intermediate level sprinklers in the most unfavourable
and most favourable areas of operation.

The amount of water available must be capable of supplying the simultaneous flow to the ceiling sprinklers and interevedispeihklers, derived from the intercept
of the pump curve and the demand curve for the hydraulically most unfavourable andrédbole area for 9@ninutes.

1037

Location of intermediate level sprinklers in palletised rack storage

Longitudinal and transverse flues are critical in respect of channelling the passage of heat and water penetration liykteessgond shall be continuous for the full
height of each block of storage, vertically aligned, free of stgaatls, and regularly spaced. See Figur2 1

Sprinkler protection of racks positioned batckback shall be installed within the longitudinal flue spaces at the intersections of the transverse flue.

For single racks, the sprinklers shall be positioned at the rack horizontal support levels in the aisles if these camt@tlgdarcated within the rack.

Where the intermediate level sprinkler exceeds 250 mm from the face of storage irdsaekck storage configurations, (500 mm clear space), each rack shall be
treated as single row and two rows of sprinklers shall be installed within the longitudinalpiheoe at every opposing tier level vertically and staggered horizontally.

Where rack pallets touch in baté-back storage configurations or the longitudinal flue space cannot be maintained, the storage shall be classed as sajidrsthelvi
the protection adjusted in accordance with these rules.
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1038 Maximum vertical distance between sprinkler tier levels

For Category |, Il, lll and IV goods the vertical distance from the floor and between tier levels of intermediate leggbprsi@ll not exceed 3,5 metres or every
secongdtier level whichever is the lesser. See Figure® 114, 115and 1%6.

Where palletised rack storage stack heights distance is greater than the values of Table 107 or the top of storage @anmdenibtres below the roof or ceiling
protection excessive clearance must be applied. See Rule 101

In no case shall the highest level of intermediate level sprinkler protection be installed lower than one tier belowdhéhtptorage.
1039 Maximum horizontal distance between sprinklers on a range

In the case of Category | and Il goods the sprinklers shall be positioned within the longitudinal flue at the intersemtiEny second pallet transverse flue or a
maximum of 3,75 metres, whichever is the lesser. See Figie 11

The sprinklers shall be staggered in relation to the next highest row and the product of the horizontal and verticaldistaneen the sprinklers for Category | and
Il goods shall not exceed 9,8&.m

In the case of Category Ill and Category IV goods, the sprinklers shall be positioned within the longitudinal flue antbetetiion of every pallet transverse flue or
a maximum of 1,9 metres, whichever is the lesser. The product of the horizomtakeatical distances between the sprinklers shall not exceed 4,%ee Figure 41

1040 Beam pallet rack widths

The number of rows of sprinklers is determined by the rack width. Where racks are posibadem-back, the total width is calculated by adding together the width
of each pallet and the distance between them.

The width of backo-back beam pallet racking shall not exceed 3,2 metres which allows a maximum ingress of 1,6 metres from centre of thimdbrigieuid the
outside face of the pallet.

The front, side, and rear faces of single, double, or multiple row racks shall be protected in a manner so that thesspeintifarievel or alternate tier level shall be
positioned in the front of the racks first pallet or behind the last pallet laad side faces. See Figure8,1114, 115 and 15.

The maximum allowable storage height above the top line of sprinklers within beam pallet racking shall not exceed tlzes ¢idtersined in Table 10fthe top of
storage is within 4,0 metres of the roof or ceiling level protection. See Rule 1011.

Table 107 Roof or ceiling sprinkler design criteria with intermediate level sprinklers for beam pallet racks
1 2 3 | 4 5 6 7
Maximum permitted storage height above the top tier level of intermediate level
P protection Design Assumed maximum are
Lorage (metres) density of operation
configuration ; 2 2
Category Category Category Category (mm/min/m 2) (m?)
| 1 11l \Y

Palletised Racks 3,5 34 2,2 1,6 7,5

2,6 2,0 10,0
260

3,2 2,3 12,5

3,5 2,7 15,0
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Figure 112: Typical rackerminology
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Figure 114: Location of intermediate level protection sprinklers for Category Ill and IV
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Figure 116: Location of intermediate level protection for Category Il and IV multiple row racks
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Mobile or moveable racks

Movable racks are to be treated as multiptew rack storage.

The connection to the intermediate level protection shall beflagible inrack sprinkler system connections, or other arrangements that provide adequate movement
and water to the intermediate level protection.

a)
b)

c)
d)

e)

f)
9)

h)

i)
)

SAE 100R5 hydraulic hose shall be used as a minimum standard and shall be wrapped in woven stainless steel or erglasedge@tire fire sleeve

that can withstand a constant radiated heat of not less than°Z5@nd a splash temperature of not less than 15@0

The fire sleeve shall be fitted to the hose prior to the hydraulic hose connectors ensuring that it is integral withetffinisinéid hose.

All fittings and fixtures for the system shall be welded or screwed fittings.

The following shall apply for welding and screwed fittings:

. A full penetration weld is a type of weld that has completely consumed the root of the joint. A full penetration wedgliseanemt for joints that
will be subjected to high stresses because it typically has higher strengths than a partial peneteidion w

Il Where slipon flanges are welded to pipe with a single fillet weld, the weld shall be on the hub side of the flange and the miniatureltiro
thickness shall not be less thaj23 times the pipe wall thickness or the hub thickness, whichever is less. Face welds on the internal face of the
flange shall be applied in addition to the hub weld required.

II. Where screwed fittings are used, they shall be joined using thread sealant or thread tape which shall be applied anbieéatineads. The use of
LX dzyo SNR& KSYL) A& y2aG | O0SLIitotfSao

The feed main and theacks/shelf distribution pipe connections shall be aligned vertically to ensure that they are positioned in parallel raithstisbelf

feed horizontally displaced closest to the rack.

The hose should preferably traverse in one direction only frofulliyeclosed position to the fully open position.

The minimum distance between any two connections to the racks/shelf protection from the feed main shall be determingd\®} thstance from the

closed to the open position.

Irrespective of hose diameter, an additional allowance of not less than 3,5 metres for racks/shelves positiotedbdzickand 2,0 metres for single

racks/shelves shall be made for the bend at the bottom of the hose where it rises to the distritpgiaging into the rack.

The fittings from the feed main and those connecting the distribution main for the racks/shelves shall be aligned irethteppsitabn.

When bent to the minimum radius, the internal diameter of thepuessurised hose shall not reduce by more than 10%.
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Figure 117: Typical moveable rack or shelf connections
A. Feﬁd main fr_om weltdor dry valve. A. Feed main from wet or dry valve.
B. Fullpen de“a“o” welds. Hdrauic h B. Flanged fillet welds.
C. ﬁgi;egvjiin(t:iggnceocrg%l;i;% 0>; t:;:elc ose C. Screwed connections to hydraulic hose
h NN ) using jointing compound or tape.
D. SAE 100R_S|F'ex'b'e ryd;‘_"‘“"c hfzse with D. SAE 100R5 Flexible hydraulic hose with
wovenbgltalln ess-s;eg olr |re|proq Eluter. woven stainless-steel or fireproof outer.
E. To mobile intermediate level sprinklers. E. To mobile intermediate level sprinklers.
1042 Location of intermediate level sprinklers in single row solid or slatted shelves

Within High Hazar@ccupancies, intermediate level sprinklers shall be fitted under all solid or slatted shelves which exceed 1,0 metre Theigpipermost level
of protection shall be positioned above the top of storage unless this is within 4,0 metres of roofray k®iél protection. See Rule 1011.

a)
b)

)
d)

e)
f)
9)

Table 108 shall be used to determine the design density of discharge at roof or ceiling level.

The sprinklers shall be staggered at each tier level to ensure the ends of the shelves are protected at every altveltelter distance from the end of
the shelf perpendicular to the range pipes to the nearest sprinkler on all other tier lealelsoslexceed half the sprinkler spacing or 1,4 metres whichever
is the lesser.

Sprinklers in storage racks shall be located centrally where the shelf does not exceed 3,0 metres in width. Se@ Figure 11

Where the shelvesxceed 3,0 metres but are less than 6,0 metres, two rows of sprinklers will be required. The sprinklers at each tdirde\ahsigered
vertically and horizontally. See Figure8hd 1.

Where shelf widths exceed 6,0 metres, special consideration is required, and protection is to be basedlop@sasessessment.

The horizontal spacing of sprinklers within the tier levels shall not exceed 2,8 metres irrespective of the category of goods

The distance from the side of the shelf longitudinally to the nearest sprinkler shall not exceed 1,5 metres.

The vertical rows between tier levels shall not exceed 3,5 metres.
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Figure 118:

Figure 119:
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Table 108 Roof or ceiling sprinkler design criteria with intermediate level sprinklers for single shelf widths greater than 1,0 mette a
less than 6,0 metres
1 2 3 | 4 5 6 7
Maximum permitted storage height above the top tier level of intermediat
Storage level protection Designdensity of Assumed maximum arez
torage (metres) discharge of operation
configuration Jmin/m 2 o
Category Category Category Category (mm/min/m ?) (m?)
I I 1] v

3,5 3,4 2,6 2,0 10,0

Single shelf 3,2 2,3 12,5 260
2,7 15,0

1043

Location of intermediate level sprinklers in shelves positioned bdokback and picking shelves

This section shall apply foackto-back shelves for Category | to Category IV with one or more of the following characteristics:

a)
b)
<)

Individual shelf widths positioned battkback greater than 0,8 metres but less than 1,6 metres.
Storage height greater than Table 105.
A ceiling level clearance greater than 4,0 metres above the top of storage when Rule 1011 shall be applied.

The following design criteria shall be met: (See Figafe) 1

a)
b)
)

d)

Clear transverse flue spaces of at least 150 mm shall be maintained coincident with thesiletfsupports.

Horizontal spacing between sprinklers shall not exceed 1,6 metres and shall be coincident with the flue spaces.

Storage heights above the top line of intermediate level protection if this is not located at the top of storage shakedt28 metres for Category | to
Category IV.

Intermediate level protection shall be installed at guer level at no more than 2,0 metre intervals.

The design density of discharge at roof level shall not be less than 10,0 mmfioveinan assumed maximum area of operation of 260 m

Should the distance between the top of storage and roof or ceiling level protection exceed 4,0 metres, Rule 1011 diell be app

Note: An exception to this may be present when handpicking shelves start at floor level, exceed 2,0 metres in height, anlbseedgether to be
sprinkler protected at every level. The level of protection will need to be addressed orbgcase basis.

Where the intermediate level sprinkler exceeds 250 mm from the face of storage iftdsaekck storage configurations, (500 mm clear space), each shelf shall be
treated as single row and two rows of sprinklers shall be installed within the longitudieaface at every opposing tier level vertically and staggered horizontally.

1044

Location of intermediate level sprinklers in carpet shelves or racks

Intermediate level sprinklers are mandatory within carpet racks. The racks shall be configured to suit the layout ofgheackms shown in Figur@lland Figure

122.

a)
b)
©)
d)

e)

f)
9)

The roof or ceiling slope shall not excééel

Intermediate level sprinklers will be required at every tier level.

Aisles between racks are assumed to be equal to or greater than 2,4 metres based on the loading length of the carpet.

Full height 150 mm clear transverse flue spaces at not more than 3,2 metre intervals shall be provided dpetessbimfull height nomombustible
transverse bulkheads.

Longitudinal flue spaces of not less than 150 mm shall be provided for racks or shelves positioteddeckalternatively full height necombustible
longitudinal bulkheads will be required.

Carpets stored above the highest row of intermediate level protection shall not exceed the height given in Table 110.

The number of intermediate lev@rinklers deemed to be in simultaneous operation within the carpet rack will normally not be less than 27 or, where unique
circumstances occur, on a casgcase basis.
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Figure 120: Front elevation and plan viewef sprinkler protection within solid or slatted shelves with or without pallets and picking shelves
positioned backto-back
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Table 109 Roof or ceiling sprinkler design criteria with intermediate level sprinklers for single shelf widths and picking shelva®pesl
backto-back
1 2 3 | 4 5 6 7
Maximum permitted storage height above the top tier level of intermediat]
P level protection Designdensity of Assumed maximum areg
rorage (metres) discharge of operation
configuration ; 2 2
Category Category Category Category (mm/min/m ?) (m?)
| 1 ] \Y
Backto-back shelves 2,0 2,0 2,0 2,0 10,0 260
Table 110 Roof or ceiling sprinkler design criteria with intermediate level sprinklers for carpet shelves or racks
1 2 3 | 4 5 6 7
Maximum permitted storage height abovthe top tier level of intermediate
level protection i
Storage (rr?etres) Designdensity of discharge Assumed maximum are
) ; AP of operation
configuration (mm/min/m 2)
Category Category Category Category (m?)
| Il ] [\
. 2,0 . 10,0
Carpet shelves or rackg Not applicable 57 Not applicable 125 260
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Front elevationof sprinkler protection within carpet racks

Figure 121:
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Plan view of sprinkler protection within carpet racks

Figure 122:

Full height clear transverse flue Full height clear transverse flue

ﬁ.—.@l_mw O 150 mm %J@J% O 150 mm mw_ﬁmmm
bR B2, 1T
£ £
n I £ n
o iy iy .
_ %0 20
&

Full height fire resisting
transverse bulkhead

Full height fire resisting
transverse bulkhead

Full height clear transverse flue
6 150 mm 6 150 mm

g Ty ga]
T N © 5

Full height clear transverse flue

£ £

0 IS IS 0

0, < < o
g - g -

° o N | o™ | ©°
[S) S

_ A O _ A QO _
&

Full height fire resisting Full height fire resisting
transverse bulkhead & transverse bulkhead

/f\/l\/\

Aisle



Automatic Sprinklemspection Bureau 11/10/2024 Pageb5 of 262

1045 General requirements for razzanine floors

Table 11 shall be used to determine theater requirements for the protection beneath the decking of a picking shelf mezzanine floor antédfgn density of
discharge at roof or ceiling level.

Smoke and draft curtain boards of not less ti&®mm in depth shall be fitted to the periphery of a mezzanine floor.

Conventional sprinklers are not suitable for mezzanine level protection regardless of construction. Sprinklers withviiregfollaracteristics shall be used for
mezzanindloors:

a) Spray pattern sprinklers only are acceptable regardless of construction.
b) A KFactor of not less thahl,5 within the aisles unless otherwise noted in these rules.
c) A KFactor of not less than 11,5 within the longitudinal flue spateshelves positioned bat&-backunless otherwise noted in these rules.
d) Aresponse time index, (RTI), of less than 50.
e) 68 C operating temperature.
. Listed and approved sprinkler metal water shields of between 75 mm and 150 mm diameter shall be fitted to intermediatinldees. The presence

of solid shelves does not necessarily negate the use of a water shield whereas a solid decking miemzanméd not necessarily require water
shields to be fitted.
II. Listed and approved sprinkler guards shall be fitted to intermediate level sprinkler protection for palletised rack preteictior slatted shelves. The
use of upright spray pattern sprinklers does not negate the use of sprinkler guards.
f)  The minimum vertical clearance between the spray pattern sprinkler deflector and the stored goods shall be maintailessathaot 150 mm.

1046 Location of sprinklers beneath single picking shelf storage mezzanine floors

Where storage in single row picking shelves not exceeding 1,0 metre in width takes place beneath a mezzanine floowittgesiodit apply:

a) Where the picking shetsdo not exceed 1,0 metre in width and are not positioned ftadsackand half the aisleand half thepicking shelf width does not
exceed 1,1 metres, one row of sprinklers centrally located iaithe will be required. The sprinklers are to be staggered in relation to the sprinklers in the
adjacent aisle. See Figurg3land Figure 124

b) Aisles shall not be greater than 1,2 metres in width and the sprinkler not more than 600 mm from either face of storage.

c¢) The maximum permissible distance between any 2 adjacent sprinklers in an aisle shall not exceed 2,8 metres.

d) Preference shall be given to the positioning of the sprinklers centrally within the aisles over other services. Whenettis aehieved, additional rows of
protection may be required and the inclusion of baffles to prevent wetting of adjacent esinkl

e) Inall cases, neanombustible horizontal bulkheads must be providethe underside of the mezzanine decking above the top of staeeghibit the vertical
spread of fire.

f)  Where the aisle width aregreater than 12 metres and less than or equal to 3,5 metres, two rows of sprinklers will be required within tHerasslelf
widths that do not exceed 1,0 metrEhe sprinklers within shall be staggered in relation to the opposing row of sprinkleesisleandthose in the adjacent
aisles. Aislesprinklers shalbe positionednot less than 250 mm from the picking shelf face. Suitable baffles may be required to prevent cold soldering. See
Figure 13 and Figure 126

Note: Should the aisle sprinklers be offset whereby the positioning of the sprinkler is not centrally located but favours wr@rsids, of sprinklers
maybe requiredvhen assessed on a casgcase basiwith baffles suitably positioned between them to prevent cold soldering.

Table 111 Storage heights andesign criteriafor picking shelf mezzanine floors
1 2 | 3 | 4 5 6 7
Maximum permitted storage heighbeneath the mezzanine decking
Storage (metres)
configuration Category Category Category Category
| 1 11l \Y
28- K115 sprinklers in operation with a
35 35 35 35 minimum discharge pressure of 200 kPa
Roof and ceiling protection above a mezzanine floor . ) .
(metres) Designdensity of Assumed maximum
discharge area ofoperation
Category Category Category Category (mm/min/m 2) (m?)
Mezzanine picking shelvs | 1] n \VJ
35 35 2,6 2,0 10,0 260
3,2 2,3 12,5 260
2,7 15,0 260
3,0 17,5 260
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Location of sprinklers beneath baeo-back picking shelf storage mezzanine floors

Where storage in baeto-back picking shelves each not exceeding 1,0 metre in width in accordance with the maximum permissible storage heigintJ atdéti05
takes place beneath a mezzanine floor, the following shall apply:

a) Aisle protection alone is not acceptable for b&@lback shelf widths greater than 1,0 metre.
b) The maximum permissible distance between any 2 adjacent sprinklers in an aisle shall not exceed 2,8 metres.
c) Intermediate level protection is required within the longitudinal flue at the top of storage where the maximum permis&bletddalistance between any
two sprinklers shall not exceed 1,4 metres.
d) Preference shall be given to the positioning of the sprinklers centrally within the aisles over other services. Whenethis aehieved, additional rows of
protection may be required and the inclusion of baffles to prevent wetting of adjacent spsinkl
e) Inall cases, nenombustible horizontal bulkheads must be provided to prevent the vertical spread of fire to above the mezzanine floor.
f)  Where the picking shelves do not exceed 1,0 metre in width and are positionetbtaik and half the aisle width does not exceed 0,75 metres, one row
of sprinklers centrally located in the aisle will be required. The sprinklers are to be alignetioin trefhe sprinklers in the adjacent aisle. See Figure 12
g) Where the aisle width is greater than 1,5 metres and less than or equal to 3,5 metres, two rows of sprinklers will ldewitlginite aisle. The sprinklers
within the aislesshall be staggered in relation to the opposing row of sprinklers and positioned not less than 250 mm from the pickawe sBelitdble
baffles may be required to prevent cold soldering. See Fig@rantiFigure129.
Note: Should the aisle sprinklers béfset whereby the positioning of the sprinkler is not centrally located but favours one side, two rows of
sprinklers will be required with baffles suitably positioned between them to prevent cold soldering.
Figure 127: Plan viewof mezzanine sprinkler protection fobackto-back picking sheleseach)X m = n wideSaddMiSle widths K1,5
metres wide
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Figure 128: Sectionview of mezzanine sprinkler protection fobackto-backpicking sheveseach)X ™ = n witeSuidsiBe widths X1,5
metres wide
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Figure 130: Section throughmezzanine sprinkler protection fobackto-6 I 01 LA Ol Ay 3 aKS{ @ &nd aiskswidiths>X2 m = n
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1048 Water requirements for picking shelf storage mezzanines

Unless otherwise noted, the pressure and flow requirements of sprinklers positioned beneath a storage mezzanine shalhteel caiche assumption that the
hydraulically most unfavourable sprinkler operates at a pressure of not less than 100 kPal&jBgprinklers when 28 sprinklers in are in simultaneous operation
in the hydraulically most unfavourable or favourable location.

The shape of the remote and favourable assumed maximum areas of operation shall be taken as 7 adjacent sprinklers opeaating®n each of 4 adjacent
rows Where backo-back picking shelves with aisle widths greater than 1,5 metres are installeghitking shelves are deemed to be in simultaneous operation, i.e.,
two rows of sprinklers within an aisle and two rows of sprinklers within the longitudinal flues.

1049 Multiple level mezzanine storage

The purpose of multiple level mezzanine floors determines the type and lepedtaiction required.

When, for example, a mezzanine level is classed as picking shelves, the protection and water supply shall be instaliddniceacith the relevantules for that
method of storage.

1050 Bulk storage mezzanines

Aisle protection is not suited for bulk storage mezzanine floors. See Figlr&tandard response, spray pattern sprinklers with an operating temperature°d® 93
shall be used for the protection of a bulk storage mezzanine using Tables 1010202 105 The required clearances as stated in RulesIfiQst be adhered tdor
roof, ceiling or mezzanine decking

For a mezzanine floor which is uded bulk storage, the protection and water supply is determined by the category of storage, storage method and heights.

Where aisle widths are less than 1,2 metres wide and storage takes place in post pallets, shelves or beam pallet erckedjaiatlevel protection is mandatory
subject to a caséy-case review if applicable.
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Protection requirement for a bulk storage mezzanine where roof or ceiling level only is provided

Figure 131:
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Document storage facilities are treated as picking shelves.
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Sprinkler protection shall be located centrally over the shelf storage at each tier or walkway level within the londituelinal

The maximum allowable single shelf width aisle to aisle shall not exceed 3,0 metres and shall have a clear longitsgiace fafenot less than 150 mm centrally
located into which no goods may protrude.

The sprinkler protection shall be staggered relativeach tier or walkway level.

Figure 132:
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Flammable and dangerougjuid storage bunding

Bunds are useds an adjunct fofire protection Bunds shll be designed to contain spillages and leaks of liquids used, stored, or processed above ground and to
facilitate cleanup operations. As well as being used to prevent pollution of the receiving envirorsnehtas stormwater and natural wategsroduct recovery and
process isolation.

The pollutants includeroducts such as

a)
b)
c)
d)
e)
f)

9)
h)
i)

)]

Agricultural chemicals

Cleaning agents

Detergents and their byproducts

Engine coolant

Fuel dispensing area wash water

Oil, grease, lubricants, and petroleum products
Photographic chemicals

Pesticides.

Flammable liquids.

Solvents.



The requirement for bunding sif bedetermined on acase by-casebasis. Facilities thaequirebunded areas include:

a)
b)
<)
d)

1053

A collection sump sl be provided in the bund floor to make it easy to remove accumulated liquids, and the flabbslgraded in such a way that liquids collect in
the sump. The sump sl not be connected to stormwater or sewer drainage systeams] t is only a collection point from which to pump out the liqugke Figure

133.

Automatic Sprinklemspection Bureau

Storage facilities for chemicals, pesticides, or petroleum
Electrical transformers containing oil andfor/ s. Q

Facilities used to transfer stored liquids (such as transport facilities)
Drum storage areas, either temporary or permanent

Processing areas

Wineries, breweries, and milk processing plants
Any other facilities that store substances other than water or uncontaminated stormwater
Any other locations where spills are common, including transfer points, workshops, factories, service stations, washdihgs,aaaas in which a

material istransferred from its container.

Drainage

11/10/2024

Thereshall not be any access to the stormwater system within the bund.

Pump controls shll be located outside the bunded area. Accumulated liquids resulting from spills or vessel ruptures may be able to be anlleetased on site

Page63 of

where this is not possible or appropriate, the liquicikbe collected and disposed of by an authorised liquid waetgractor.

For storage facilities such as tank farramwater will often evaporate from withithe open bundarea. f there is no rainwater in the bund after heavy rainfall it may
indicate that the bund may not be properly sealed andstbe inspected and repaired as appropriate. Accumulated rainwater may be contaminated and should not

be disposed of to the stormwater drainage system.

Figure
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133: General layoubf drainagefor flammable liquid warehous
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Formula 101: Calculation ofthe trench drain diametes

Provide drainpipeonnections to the trenches at trapped sumps. Size the drainpipes to carry 150% of the anticipated sprinkler water dischisegeda served by
the drain. Use the following equation to calculate the flow to individual drains:

'O pvw O 0o
Where: F is the fow indrainpipein L/min
D is thesprinkler design densityf dischargen L/min/m?.
A is the prinkler design are@ n?.
Formula 102: Calculation of the main drain diameters

Size the main drain lines connected to the individual trench drains to @896 of the estimated sprinkler water to be discharged. Use the following equation to
calculate the flow through the main drains:

"0 plv Q O 8°

Where: F is the flow in drainpipe ilitres per minute.
d is the distance between trenchesniretres
D is the sprinkler design density dischargen L/min/m?.
A is the sprinkler design area irtm
1054 Capacity of a bund

The net capacity of a burid a storage facility il be at least 120% of the net capacity of the largest t@uksiderationshall be taken ofhe capacity displaced by
other tanks within the same bunded area and any foundatitmterconnected tankshall be treated aa single tank of equivalent total volume for the purposes of the
bund design criteria.

For flammable liquidshe bund capacity shll be at least 133% of the net capacity of the largest t&dkeresprinkler system areinstalled in or over any bunded tank
or drum storagearea the capacity of the bund slfi be increased either by a volume equal to the output from the sprinkler system for a period of at leagt@@s,
or to 133% of the capacity of the largest tank, whichever is greater.

1055 Packaged storage

If the material to be bunded is contained in drunfer other small containers), the bunded areaBbe able to contain at least 25% of the total volume of the stored
products. In addition, progion shall be madéor the containment of firewater onsite by designing and constructing adequate drainage controls and formulating
emergency response plans.

1056 Materials used for bunding

The bund floor and walls alibe built of materials impervious to the contents of any tank or container within the blinely shalbe of sufficient strength and structural
integrity to ensure that it is unlikely to burst or leak in ordinase andshould not have a damp course. The use cfeinforced materials is not recommended for
bund wall construction.

The bunded area stil be capable of preventing the migration of any spillage or leakage to the surrounding environment. Earthen bundsesnenmoiended, except
where there is no other viable alternative.

1057 Special hazards

The following special hazards are dealt with in these rules:

a) Aerosols with flammable content.

b) Bonded spirituous liquor stored in wooden barrels.
c) Clothes inmultiple garment stores.

d) Flammable liquid storage.

e) Idle pallets.

f)  Lithiumion battery storage

g) Nonwoven synthetic fabric.

h)  Polypropylene or polyethylene storage bins, and
i) Plastic packaging recycling plants

i) Rubber tyres
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1058 Aerosols
1059 General

Notwithstanding the requirements relating to occupational health and safety, in terms of these rules, it is recommendbd thtgst edition of NFPA 30B, Code for
the Manufacture and Storage of Aerosol Products be used. Alternatively, the requiremerisordance with these rules shall be applied.

The protection of storage of aerosols is a particular challenge to sprinkler systems. Under fire conditions, failurere$@ e occur due to increasing internal
pressures caused by the container being subjected to heat. Any failure of a storedlaglld®ly to cause subsequent failure or ejection from the fire site to adjacent
aerosols. Tests have shown that under fire conditions unrestrained aerosol containers can travel distances of up to &0 @neheterosol caps can travel up to 20
metreswhilst ignited creating a possible secondary ignition source.

Aerosol storage is a Category IV risk.

The base product is product concentrate and all contents of the aerosol container other than the propellant.

The term aerosol shall refer to an aerosol dispenser, aerosol cap and its contents.

An aerosol will be deemed to have flammable contents if it contains either:

a) More than 45% by weight of flammable substances
b)  More than 250 grams of flammable substances.

Flammable substances mean highly flammable gases or flammable liquids having closed cup flash points equal to or 183€than 10

1060 Segregation of aerosols

Aerosols shall be segregated and isolated from other stock, preferably in a separate builitiegroof enclosure, (see definitions), of not less than-h3@utes.

Ideally, the area of the compartments shall be no greater than the appropriate assumed maximum area of operation as lpydhieéastallation design protecting
the aerosol storage.

Where this is impracticable, the aerosols shall be totally enclosed within a stout steel mesh or chain link fencing magpdie size and strength, including self
closing doors, to prevent rocket ejection of exploding aerosols and parts of aerosols.

The plan area of any storage cage shall ideally not exceed 20% of the total area of the warehouse or up to a maximum?f 2,750
Expanded metal or wire mesh may be used providing the metal is:
a) Not lighter than 2.9 mm, (9 gauge), steel wire woven into a maximum 50 mm diamond mesh or approved by the indepengarty/thispectorate.

A minimum of two personnel exits shall be provided and all openings in the fencing shall be provided wittss®ifor automaticlosing gates or shall be protected
with a labyrinth arrangement.

Where automatieclosing gates are used, manual closure actuating devices shall be provided adjacent to the opening to allow for marual tlesyates.
Small quantities of aerosols may be stored in mesh bins of similar construction.

Other than the aerosol packaging, containers, and pallets on which they stand, no combustible material shall be storedwritsiohe2,5 metres of any protective
cage.

Aerosols shall be stored in a cool, degll-ventilated area, free from the risk of freezing, and where the ambient temperature cannot exceéd 40
To prevent the possible accumulation of flammable vapours, aerosols shall not be stored in basements or similar sunken areas.

Low and highlevel ventilation direct to the open shall be provided in the storage building or compartment to prevent the accumuldtomoéble vapour. This may
be achieved using ventilation grills or equivalent. The vent area shall comprise &,E%#sof the combined area of the roof (ceiling) and walls.

Alternatively, mechanical ventilation may be used, providing at |6ast changes per hour. Extract must be at {@mwel, inlet at higHevel, positioned to provide
crossflow. Duct openings shall not allow fire spread. Fan motors shall not be positioned within the duct work and shablb€@uthe hazard zone.

Care shall be taken to prevent obstruction of the openings.
1061 Protection of aerosol storage areas

Systems shall be of the wegtpe type only.
Conventional or spray pattern sprinklers with d&#&ctor of not less than 1@shall be used for roof or ceiling protection.

Where spray pattern sprinklers are used, the ceiling insulation shall beommbustible and fire ventilation systems shall be manually operated.
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Intermediate level rack sprinkler protection is mandatory. Fast response spray pattern sprinklers with a response tinoé lesexhan 50 rated at an operating
temperature of 68 C with a KFactor of not less than 11,5 shall be used for intermediate level protection. The discharge pressure of any operatindiatécienel
sprinkler shall not be less than be 200 kPa.

Aerosols stored in free standing or block stacking shall be in accordance with Taklkid shall not be exceeded.

Aerosols having a container made of metal shall have a capacity of 1,000 ml or less and if made of glass or plasti¢e220 ml or

Aerosol contents shall be classified as either alcohol or hydrocarbon based, with the base product and not the proplediardsas for the classification.

Examples of both types of aerosols are:

Hair spray, antiseptics, and anaesthetics
Paints, lubricants and oil based amerspirant.

a) Alcohol based:
b)  Hydrocarbon based:

Fire tests have shown that the base product ofaamosol makes the major fire load contribution, and it is therefore the base product that forms the basis for any
hazard assessment.

1062

Non-combustible draft curtains shall extend down to a minimum of 0,6 metre from the ceiling and shall be installed at theenbetfaeen ordinary and high
temperature sprinklers or segregated areas within aerosol storage areas.

Smoke and draft curtainfor aerosol storage

The roof slope shall not exceeélfér ESFR protection.

The area of the design for the required ceiling sprinkler system shall extend 6,0 metres beyond any area where the aestosetsWwithin a caged off area.
The roof or ceiling level design requirements for aerosols stored in racks shall not be less than that stated irBTable 11

Anyintermediate level sprinklers shall be installed at every tier level of storage at a maximum horizontal spacing of 1,4rmaeangspalletoad.

There shall be a minimum vertical clearance of 150 mm between any sprinkler deflector and the storage immediately below.

Face sprinklers shall be provided at every alternate tier level or 3,6 matersals whichever is the lesser and at the top of storage. These sprinklers shall be spaced
at no more than 2,8 metiehorizontallyor every second pallet, whichever is the lesser and shall be staggered in relation to the adjacent tier levels.

Minimum aisle widths of not less than 2,4 metres shall be maintaifMtere aisle widths are less than 2,4 metres wide special considerations will be required on a
caseby-case basis.

Table 112 Sprinklers for aerosol intermediate level protection deemed to be in simultaneous operation
1 2 3 4 5
Aislewidth Number ofsprinklers insimultaneousoperation
(metres) Number of sprinklers per level Number of tier levels Number ofracks Total
9 1 1 9
X HZN Y 9 2 1 18
9 3 1 27
Table 113 Roof or ceiling level protection foaerosol storage
1 2 | 4 5 6
Storageheight
metres i
( ) Sprinklertemperaturerating|  Ceilingsprinkler density Assumed’naxmum area of
Storagetype Alcohol o N operation
Hydrocarbon <) (mm/min/m ?) B
based | (m?)
based
) ¢ A SNa 93 12,52 260
Palletised Rack =
¢ ASNHA 93 152 260
L Other than alcohol
2 Plus intermediate level sprinklers
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Table 114 Free standing and block storage cfrtoned or uncartoned aerosols
1 2 3 4 5 6
Ceilingsprinkler protection criteria
. . Design density of dischargg
Maxyr_’num Maximum andassumed maximum are
cel_llng sto_rage . of operation ornumber of Water;upply
height height SpE?Fk;i;;)r/pe Response ESFR sprinklers in operatio duration
(metres) (metres) and minimum discharge (Minutes)
pressure
(kPa)
Spray Pattern 12,5 mm/min/m?
.1 15 Y K MMZp Standard 260 7 120
' Large Drop
3,0 K =160 Standard 15 @ 520 120
ESFR
K = 20,0 Fast 12 @ 340 60
ESFR
K = 24.0 Fast 12 @ 240 60
e e ESFR
K = 32,0 Fast 12 @ 170 60
ESFR
K = 36,0 Fast 12 @ 170 60
Spray Pattern 25,0 mm/min/n¥
15 Y % mcZn Standard 260 7 120
ESFR
K = 20,0 Fast 12 @ 520 60
ESFR
9,1 K = 24.0 Fast 12 @ 360 60
48 ESFR
K = 32,0 Fast 12 @ 310 60
ESFR
K =360 Fast 12 @ 170 60
1063 Bonded stores (spiribased liquors in wooden barrels)

Barrels of spribased liquor with an alcohol content greater than 20% may be stored to a height not exceeding 4,6 metres with ceilirgssprilyklFor storage
heights more than this, NFPA 30, Flammable and Combustible Liquids Code, can be referenaedrice.

For greater storage heights intermediate level sprinklers shall be installed in accordance with the requirements forstaeke®in accordance with Category Il and
V.

In both cases the ceiling sprinklers shall be installed to provide a design density of discharge of not less than 15,0moveimn assumed maximum area of
operation of 360

Drainage or a bund shall be provided to limit the spread of liquid spills. If it proves to be impracticable to providgedoaiadund, the automatic sprinkler system
shall be equipped for the injection of suitable foam. Such systems shall be desigaembidance with the following:

a. NFPA 11, Standard for Lewledium, and HighExpansion Foam, or
b. NFPA 16, Standard for thestallation of FoarWater Sprinkler and Foafwater Spray Systems

1064 Clothes in multiple garment hanging storage

This section contains special requirements for the protection of intensive hanging garment stores having multiple rowsent gaiks at two or more levels. They
may have automatic or seraiutomatic garment delivery, picking or transportation systems.

Access to elevated garment storage levels within the warehouse is usually by walkways and ramps. A common feature gahaeginsforage is that there is no
fire separation between the decks. Walkways, aisles, ramps, and garment racks create arsigifittuction to ceiling level sprinkler protection.

Protection of hanging garments stored in carousels or vertical blocks without aisles is beyond the scope of these rules.

The requirements of these rules shall be applied to all types of garments, irrespective of their storage category.
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1065 Sprinkler protection other than at ceiling

Sprinkler protection shall be in accordance with the requirements for intermediate level sprinklers on the wet pipe system.
Each garment rack shall be limited to two rows of hanging garments, (side by side), and a storage height of 3,5 metnesntetmediate levels of sprinklers.

a) Each rack shall be separated by an aisle of at least 0,8 metre width.
b) The garment racks shall be protected by a single row of sprinklers.
c) The spacing between the sprinkler rows shall not exceed 3,0 metres.

The sprinklers installed directly above the garment racks shall be stagger spaced in the vertical plane, at horizoatalohtest more than 2,8 metres along the
length of the rack.

There shall be a sprinkler not more than 1,4 metres from the rack end. The clearance between the top of the garments@mkibedeflector shall be at least 150
mm.

Except as modified below, each sprinkler row protecting garment storage racks shall be capped by a continuous solid baffleoofat least the length and width
of the garment row. The baffle shall berain-combustible construction.

The upper level of sprinkler rack protection and baffle may be omitted providing the clearance between the top of the gantktiie deflectors of the ceiling
sprinklers does not exceed 3,0 metres height.

Sprinklers shall be installed below all access ramps, main aisles, walkways, and transportation routes, except forexslesdimy 1,2 metres wide, between sprinkler
protected garment storage rows.

1066 Sprinklers in operation

The number of rack sprinklers assumed to be in operation shall be as noted in Table 11

Table 115 Sprinklers in operation in multiple garment hanging storage
1 2 3
Rows Levels Sprinklers per row
3 Xo 3

Where there are more than three levels of sprinkler protection, three rows of tepemklers on three protected levels shall be assumed to operate. Where there are
less than three levels, three rows of three sprinklers shall be assumed to operate on all protected levels.

1067 Roof or eiling level sprinklers

Ceiling sprinklers shall be designed on the wet pipe system to provide a density of 7nsimm over an assumed maximum area of operation of 260providing
the uppermost level of racks is capped and protected by rack sprinklers.

If the uppermost level or the capping is omitted, the ceiling sprinklers shall be designed based on at least Categdsy Thgatack height shall be measured from
above the uppermost intermediate level sprinklers to the top of the hanging garments.

1068 Automatic shutdown

Operation of the sprinkler system shall automatically stop all automated distribution systems within the warehouse.
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Figure 134: Typical sprinkler protection of garment racks
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1069 Flammable liquid and oil stores and solvent based paint storage

This covers solveriiased painstorage whether they are intermixed with wateased paints and nepressurised flammable liquids in metal drums. Full cognisance
must be taken of the requirements relating to occupational health and safety, related standards, and any local autherity byla

For the purposes of these rules for sprinkler protection, oil is defined as a liquid with a-cigséidsh point below 300C and flammable liquids shall be divided into
four classes according to their flash point, (FP), and boiling point, (BP), as shown in the Tatolesla 1

Roof or ceiling level sprinklers shall be standard response with a nominal operating temperature ratin@ of 93

Intermediate level sprinklers shall be fast response with a response time index of less than 50camicia operating temperature rating of 6& with a KFactor of
not less tharnl1,5.

All installations shall be installed on the wet pipe systempleactionsystem be used, this shall be limited to a compartment size not exceeding450 m

Table 116 CNBS aidlyRAYy3 2NI 6f201 ad2Nr3IsS 2F FflLYYlIoftS tAljdzZARa Ay Y
1 2 3 4 5 | 6
Roof orceiling sprinklers
Class Properties Drum Permitted . . . Assumedmaximum area of
°C) otientation storage De5|gnden5|t3_/ ofdischarge operation
(mm/min/m?) 2
(m?)
On side XMH RNHzY &
! Ct % mn Onend e RNMzY & 10,0 450
On side Xc R NHzY &
2 FP <100 On end XH  RNXzY a 25,0 450
On side Xo R NHzY &
8 FP <35 On end 1 drum high 250 450
FP <21 and On side or . Deluge
4 BP < 35 on end 1 drumhigh 25.0 Zoned
Table 117 SIY LIEtSG NIFXOJAYy3I adG2Nr3IS 2F FELYYIofS tAljdARaE Ay YSial
1 2 3 4 5 | 6
Permitted Roof orceiling sprinklers
Properties Drum storage ) . . Assumedmaximumarea of
Class ©C) orientation configuration De3|gnden3|t)_/ ofdlzscharge operation
in rack requirements (mm/min/m?) (m?)
1 Ct M On side every 12th tier 10,0 450
3 On end every 6th tier 10,0 450
On side every 6th tier 25,0 450
2 FP <100 On end each tier 10,0 450
On side every 3rd tier 25,0 450
3 FP<35 On end each tier 10,0 450
FP <21 and On side .
4 BP <35 on end each tier Deluge?5,0 Zoned
Note: Drums shall be stored at a height of one drum per tier

1070

Intermediate level sprinkler protection

Sprinklers for intermediate levglrotection and the maximum number deemed to be in simultaneous operation shall be designed in accordance with Category IV
requirements in accordance with these rules.

1071

L'y FljdzS2dza FAEY F2N¥AYy3 F21Y
less than 1,15 times Qmax multiplied by-rbutes flow.

Foam additive
i KS

¢
Pl
u»
peli

aKrftft oS8 I & LIMiirafign fof$he Supply §halNibt bey | O
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Table 118 Free standing, block storage, solid or slatted shelf storage less than or equal to 1,0 metre in width or solid and slatedssh
not over 1,0 metre in width for flammable liquids in metal drums with a capacity of 20 L
1 2 3 4 5 | 6
Permitted Roof or Ceiling Sprinklers
Properties Drum storage ) . . Assumedmaximumarea of
Class ©C) orientation height De5|gnden5|ty ofdischarge operation
(mm/min/m?2)

(metres) (m?)
Free standing 55 10,0 450
1 Ct x wmn Block storage 55 10,0 450
Shelving 4,6 7,5 450
Free standing 4,0 12,5 450
2 FP <100 Block storage 4,0 12,5 450
Shelving 4,6 12,5 450
Free standing 15 12,5 450
3 FP 35 Block storage 15 12,5 450
Shelving 2,1 12,5 450

Free standing 1,5- Deluge 12,5 Zoned

4 F';; ilsgnd Block storage 1,5- Deluge 12,5 Zoned

Shelving 2,1- Deluge 12,5 Zoned

1072 Control of fire water ruroff

Consideration shall be given to the control of fire water-offiwhere the release of such water may result in the damage to the environment.

In all cases an assessment of the possible environmental impact of a fire shall be carried out.

1073

Zoneddeluge protection

The following latest editions shall be used for zoned deluge systems as apprapibom a casdy-case basis

a) NFPA 11, Standard for Low, Medium and Higpansion Foam.
b) NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection.
c) NFPA 16, Standard for the Installation of Feafater Sprinkler and Foaiwvater Spray Systems.

1074

Idle pallets

Pallets shall be classified as:

a) Groupl
b)  Group Il

Wood and cellulose material pallets
Plastic pallets

Sprinkler systems protecting idfmllet storage shall be of the wet pipe system only.

Free standing or block storage of idle pallets shall be protected in accordance with Table 11

Idle pallets stored in racks shall be protected at roof or ceiling level in accordance with Z@blihltier heights not exceeding 1,8 metres.

Table 119 Free standing or block storage of idle pallets
1 2 3 | 4 5 6
. . Ceiling Sprinklers
Maximum height -
Pallet group of storage Designdensity ofdischarge Assumedmaximumarea of Temperature Speciarequirements
(metres) (mm/min/m2) operation rating
(m?) Q)
3,8 25,0 300 93
! 4.4 300 300 93 60-minute fire resistant
' ' compartment
I 3,3 25,0 300 93 60-minute fire resistant
' ' compartment
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Table 120 Idle pallets stored in racks
1 2 3 | 4 5 6
Ceiling sprinklers
Palletgroup | Intermediate level sprinklers Designdensity of Assumedmaximumarea Temperature Speciarequirements
discharge of operation rating
(mm/min/m?2) (m?) °C)
Category IV 60-minute fireresistant
| gory Table 103 Table 103 93 compartment when storag
Storage
>3,8 metres
As for Category IV storage w|
one row of K11,5 sprinklers 60-minute fire resistant
Il above the top level of storag 25,0 300 93
s - compartment
and a minimum operating
pressure of 300 kPa

When reinforced polypropylene or higlensity polyethylene plastic pallets are used for storage of goods other than plastic commodities, the category of sadirage sh
be increased by one category. Fotample a Category Iproduct will be classed as Category@ategory I\productswill require special consideratioon a casedy-
case basis

Where ESFR protection is installed for both classes of idle pallet it shall comply with the requirements of these rale$adiodiing criteria:

a)
b)

©)
1075

7,5 metremaximum storage height.
9,0 metre maximum ceiling height.
A sprinkler operating pressure of 350 kPa.

Lithium-ion battery storage

Lithium batteries are constantly undergoing changes and as a result the levels of protection can alter acc@uaiirggiyly, there is not an exacting solution available
in respect of any facet of fire protection regardless of what any entity claims as there is insufficient data and expstietiheeproduct.

What is acceptable at this time may not be in the future potentially due to new knowledge, fire tests or experience. &toprotquirements may need to be altered
to cater for this.

Lithiumrion battery cells are energy dense and combine a flammable electrolyte with significant stored energy, and if adittbattery cell creates more heat than
it can effectively disperse, it could lead to a rapid uncontrolled release of heatyrergwn as thermal runaway, that can result in a fire or explosion.

1076

Considerations for storage

In general storing batteries in an inside environment, that is away from direct sunlight, excess heat, ignition souleesraablé substances is required.

The risk of a battery is based on its Ah rating as per Tafite 1

Table 121 Level of risk
1 2
Level of risk Ah
Low 1,0
Medium X MZIn FYR X pn
High X pn

Sporadic storage, (excluding bulk storage), of batteries are classed as Category IV risk.

a)
b)

1077

Class B fire extinguishers are effective against litHnmbattery fires.
Class D fire extinguishers afective against lithiummetal battery fires.

Exclusions

The following are excluded from these rules.

a)
b)
)
d)

Car batteries.

Recycling of batteries.

Production or assembly of batteries.

The requirements in these rules may change.
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The following precautions are to be taken when storing lithiom batteries:

a) It shall be ensured that the batteries stored are not damaged or defective.

b)  All batteries or goods shall be stored in drenchable packaging whereby encapsulation or fullvelypipikg is not permitted. Minimal side wrapping for
pallet stability can be considered on a céigecase basis.

c) The batteries must not be overcharged.

d) Compliant charging equipment may be used.

e) Overheating or exposure to heat or extreme temperatures such as direct sunlight shall be avoided.

f)  Lithiumion batteries shall be stored within the optimum temperature range’ td 25° C.

g) The environment shall be dry to maintain the performance of the battery as well as its safety.

1078 Storage of goods using lithium batteries

Appliances and tools that use lithium batteries as their power source require special consideration. Usually, the propackagidg contain a high content of plastic.
Any deviation from the requirements shall be on a ebgease basis. Where such gaoare stored, the following shall apply:

a) The stored energy per storage unit such as a pallet shall be less than 50 kWh.
b) Block and freestanding storage; separate or mixed storage

1079 Block andfree-standing storage of goods using lithition batteries

Sprinkler protection of block and frestanding storage shall conform to the following storage heights:

a) The vertical distance from the sprinkler deflectors shall not be less than 1,0 metre above the top of storage in linspet@eadas.
b) Dry and alternate installations are not acceptable.
c) Excessive clearance up to a maximum roof or ceiling height of 12,0 metres can be applied.

Table 12 provides the maximum allowable storage height and required density of discharge for roof or ceiling protection whidhémlégs metres above the top
of storage.

Table 122 Free standing and block storage permissible stack heights
1 2 3 4
Maximum storage height Minimum design density Assumed maximum area of
Storage method A .
(metres) (mm/min/m 2) operation
1,6 10,0 260
2,0 12,5 260
Free standing 23 15.0 260
Block Storage ! !
2,7 17,5 260
3,0 20,0 300

Table 13 provides the required density of discharge for varying roof heights up to the maximum of 12,0 metres.

Table 123 Roof level design density of discharge
1 2 ] 3 | 4 5 | 6 7 8 9
Ceiling or roof height
Stack height " g(]metres) 9

(metres) 5 6 7 8 9 10 11 12
1,6 10,0 12,5 13,5 14,5 15,5 16,5 17,5 18,5
2,0 12,5 12,5 15,0 16,0 17,0 18,0 19,0 20,0
2,3 15,0 15,0 17,5 18,5 19,5 20,5 21,5 22,5
2,7 17,5 17,5 20,0 21,0 22,0 23,0 24,0 25,0
3,0 20,0 20,0 20,0 22,5 23,5 24,5 25,5 26,5

a) Fast response sprinklers shall be usedoof or ceiling level protection.
b) K-11,5 shall be used for roof level protection as a minimum.
c) The maximum allowable sprinkler spacing shall not exceed 3,0 metres between adjacent sprinklers on a range and 3,0neetrexifzetent ranges.
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Beam pallet racking and shelving of goods using lithiion batteries

Where racking or shelving is installed sprinkler protection is mandatory.

Sprinkler protection of beam pallet racking shall conform to the following:

Roof or ceiling level protection for racks and shelving:

a)

b)

c)

d)
1081

a)
b)

d)
e)
1082
a)
b)
c)
d)
e)
f)
9)

1083

The minimum ceiling or roof level design density of discharge shall not be less than 12,5 mméwér/an assumed maximum area of operation of 260
.

Fast response sprinklers shall be used for roof or ceiling level protection.

K-11,5 shall be used for roof level protection as a minimum.

The maximum allowable sprinkler spacing shall not exceed 3,0 metres between adjacent sprinklers on a range and 3,0neetreslfaetent ranges.

Racks

Sprinkler protection shall bastalled at every tier level.

The maximum horizontal distance between adjacent sprinklers shall not exceed 1,4 metres.

The distance between tier levels shall not exceed 2,0 metres.

K 11,5 sprinklers shall be used for the protection of the racks.

The discharge pressure of any rack sprinkler deemed to be in operation shall not be less than 100 kPa.

Shelves

Solid shelving is acceptable, slatted shelving shall be treated as racks as in Rule 1081.

Solid shelving shall be fire stopped at every level.

Shelving shall be protected at evéisr level.

The maximum horizontal distance between adjacent sprinklers shall not exceed 2,4 metres.

The distance between tier levels shall not exceed 2,0 metres.

K 11,5 sprinklers shall be used for the protection of the shelves.

The discharge pressure of any shelf sprinkler deemed to be in operation shall not be less than 100 kPa.

Storage of lithiumion batteries

Where batteries are stored, the following shall apply:

a)

1084

Battery storage shall not be intermixed with other storage products.

Block and freestanding storage of lithiurdon batteries

Sprinkler protection at roof or ceiling level for block and fstending storage shall conform to the following storage heights and design criteria:

a)
b)
)
d)
e)
f)

9)
h)
D)

1085

a)
b)

1086

a)
b)
)

The maximum allowable roof height shall not exceed 12,0 metres.

Dry and alternate installations are not acceptable.

The maximum permissible block of storage shall not exceed.20 m

A storage height of 1,5 m shall not beceeded.

Fast response-K6 sprinklers shall be used for roof or ceiling protection.

The roof level design density of discharge shall not be less than 17.5 mmfmin/m

The assumed maximum area of operation shall not be less than 260 m

Sorinkler spacingf 3,0 metres between adjacent sprinklers on a range and 3,0 metres between adjacentstaalgybe applied

The vertical distance from the sprinkler deflectors shall not be less than 1,0 metre above the top of storage in linspetéeadas.

Racks

Face sprinklerspaced at 1,4 metres horizontafiizall be installe@t every seconder levelin each transverse flue in addition to the sprinklers in the central
flue.
Horizontal norcombustible barriers shall be installed above eveirg-tier level.

Shelves

Solid shelving is acceptable, slatted shelving shall be treated as racks as in Bule 108
Solid shelving shall be fire stopped at ev@ylevel.
Face sprinklers shall be instalkgtdevery secondier level at each upright and centrally between uprightaddition to the sprinklers in the central flue.
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1087 Intermediate level protection for racks and shelves storing lithidion batteries

Intermediate level grinkler protectionfor racking and shelving configuratiosisall be protected at every tier level.
K 11,5 sprinklers shall be used for the protection of the racks.
The discharge pressure of any rack sprinkler deemed to be in operation shall not be less than 100 kPa.

The maximum horizontal distance between adjacent sprinklers within the centraldfuacksor where centrally positioned beneath the shelf tier levetall not
exceed 1,4 metres or as allowed on a chgease basis.

The vertical distance between tier levels shall not exceed 2,0 metres.

Whererack or sheltisle widths are greater than 1,2 metres but less than or equal to 2,4 metres, 36 intermediate level sprinklers are ddsmiadstmultaneous
operation.

Whererack or shelaisle widths are greater than or equal to 2,4 metres, 27 intermediate level sprinklers are deemed to be in simultanedisopera

1088 Early Suppression Fast Response protection of lithiiom batteries

Where ESFR protection is proposed the following shall apply.

a) 12 sprinklers are deemed to be in simultaneous operation.
b) A maximum ceiling or roof height of 12,0 metres shall not be exceeded.
c) Operating pressures and temperature:

i K-32 sprinklers at 300 kPa.

ii. K-36 sprinklers at 240 kPa.

iii. 74°C operating temperature sprinklers shall be used.
d) Amaximum storage limit of 3 tiers in rack or palletised storage is allowable subject to a maximum storage height of 4,5 metres
e) State of charge shall not exceed 60%.
f)  Electrolyte weight shall not exceed 20%.
g) The maximum capacity shall not exceed 41 Ah.
h)  Packaging shall be drenchable cardboard and/or unexpanded plastic for internal packaging.
i)  For pumped water supplies a suction tank capacity of 90 times that of the intercept of the system curves of the unfavalfabderrable areas of

operation, whichever is the greater, when overlaid against the pump curtighrHazaragystems shall be provided.

1089 Car sales showrooms, car parks, and parking garages

Electric vehicles as well as car charging station increases the fire risk in car parks and garages substantially. Gifiterile$igrihese risks where charging stations
are provided shall conform to the following:

a) The design density of discharge shall not be less than 12,5 mm/fin/m
b)  The assumed maximum area of operation shall not be less than 260 m
c) A maximum allowable spacing of & per sprinkler shall be applied.

d) K-11,5 sprinklers shall be used.

1090 Water supply for lithium battery storage

Duplicate water supplies are required.

A minimum duration of 98ninutes supply is required but 12@inutes is recommended.

1091 Norrwoven synthetic fabric

Nonwoven synthetic fabric is a manufactured sheet of directionally or randomly orientated fibres bonded by friction, and&ioonared/or adhesion.

Roof or ceiling protection shall be in accordance Wittle124.

For storage heights more than those stated in Tabkeddhsideration shall be given to the use of ESFR or large drop sprinkler protection.

1092 Rack storage

Intermediate level sprinkler protection in accordance with Category IV shall be used.

Roof orceiling sprinkler protection shall have a minimum design density of discharge of 12,5mm#Awoigman assumed maximum area of operation of 260 m
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Table 124 Nonwoven synthetic fabric storage heights
1 2 3 4
Maximum permitted storage height Desian density of discharae Assumed maximum area of operation
Storage Configuration (See Note 1) 9 Y 9 (See Note 2)
(mm/min/m?2) .
(metres) (m?)
1,6 10,0 260
2,0 12,5 260
2,3 15,0 260
Free standing 2,7 17,5 260
or 3,0 20,0 300
Block Storage 33 225 300
3,6 25,0 300
3,8 27,5 300
4,1 30,0 300
Note 1: The vertical distance from the floor to the ceiling or roof, minus 1 metre, or the highest value shown in the table, whgheyéesser.
Note 2: Dry and alternate installations are not permitted
1093 Plastic packaging recycling plants

The different areas of plastic packaging recycling plants shall be protected by sprinkler or deluge systems accordargdorthef combustible loading available.
Pneumatic conveyor equipment may require additional protection by spark extinguishimgnsy#s the fire extinguishing of bulk and bale storage requires additional
clearing and followup extinguishing measures, it is necessary to have direct alarm transmission to a permanently manned station.

The protection concept shall be agreed during the planning stage.
1094 Design data of sprinkler systems for recycling plants
A sprinkler system shall be used for:

a) Free standing or block storage.

b) Bale storagécompressed plastic), and
c) Sorting area.

The following equipment should be protected by an additional water extinguishing system (sprinkler or deluge system):

a) Material storage bunker.

b) Comminuting systems (e.g. shredders, mills).
c) Drying systems, and

d) Silo systems.

The maximum storage heights for bulk storage and bale storage are given in Tahledlt®e design data in Table@.2

Table 125 Maximum bulk and bale storage heights
1 2 3
) . Maximum storage height Maximum room height
Storageconfiguration (Metres) (Metres)
Bulk storage 50 9,0
Baled storage 4,0 9,0

For local protection of the equipment present in the sorting area a density of discharge of 7,5 mim?rmsrequired. Special or quick response sprinklers shall be
used.

If dry pipe systems are required for the protection of bulk and bale storage, it shall be ensured that an opening offittindesttthe end of the pipework induces the
discharge of water after 26econds at the latest.
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Table 126 Design data for sprinkler systems for bulk and bale storage

1 2
Design density of discharge (mm/mirdm 17,5

260 (wet system)
325 (dry system)

Assumed maximum area of operation3m

Sprinklersensitivity Fast response
Sprinkler temperature rating C) 93
Extinguishing agent Water with film forming foam
Water supply (minutes) 90
Foam supply (minutes) 60
1095 Design data of deluge systems in recycling plants

A deluge system shall hesed for enclosed mechanical conveyor equipment such as long belt, chain and spiral or vibratory conveyors with a dschigyg# of 7,5
mm/min/m?2.

An alternative to sprinkler protection for bulk and bale storage is that these areas may be protected by a deluge sysaetensity of discharge of 17,5 mm/nfim?
and a proportioning of filiforming foam, provided that the storage heights are in accordance with T@ble 1

1096 Area of operation for deluge systems

The area protected by one deluge installation shall be not less than 2@Xeept in rooms with an area of less than 208 frhe water supply shall be capable of
supplying the total area of operation. The total area of operation shall be found by assuming a fire at the borderlinentstjaeent areas protected by different
deluge installations. All areas are to be supplietha same time which are touched by a radius of 7,0 metres from the most unfavourable possible location of a fire.

Upon triggering of the deluge system, the conveyor and screening equipment of the appropriate area shall be disabledcalijomati

The water demand for the local protection equipment in the operating areas shall be included hydraulically.
1097 Monitoring of sprinkler or deluge system

The sprinkler delugsystems shall be monitored for operational availability.

1098 Spark extinguishing systems in recycling plants

A spark extinguishing system (CEA 4033) shall be used for pneumatic conveyor equipment for waste material and dusy (prgséed, filter systems, air
separators and press waste container station).

Figure 135: Area of operation of deluge systems
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1099 Polypropylene or polyethylene storage bins

Unless alternative approved and appropriate sprinkler testing is shown to be valid, the following requirements stetll be
Polypropylene and polyethylene storage containers empty or used as storage receptacles shall be classed as Category IV.
Beam pallet racking for polypropylene or polyethylene storage bins

Intermediate level sprinkler protection shall have a maximum horizontal spacing not exceeding 1,5 metres.

The vertical spacing shall not exceed 2,0 metres.

The roof or ceiling level sprinklers shall be of the fast response type with a response time index of less than 50fend shalbminal operating temperature rating
of 93 C.

The intermediate level sprinklers shall have-Bd€tor of not less than 11,5 and shall be of the spray pattern type, fast response with a response time index of less than
50 and a nominal operating temperature rating of €3

1100 All other storage of polypropylene or polyethylene storage bins

The maximum storage height shall not exceed 3,0 metres.
Only nonflammable pallets, for example steel pallets shall be used.
The stack height per pallet shall not exceed 1,0 metre andifpermost storage container on each pallet shall be closed with a lid.

The roof or ceiling level sprinklers shall be of the fast response type with a response time index of less than 50t shatbminal operating temperature rating
of 92 C.

1101 Rubber tyres
1102 Storage methods

This section covers tyres stored horizontally; storage of tyres vertically is not covered. There are several differert foethmstorage. (See Figure6l3

a) Banded Tyre Storage
Several tyres are strapped together.

b) Beam Pallet Racking
Storage of tyres on pallets that are stored within a typical rack framework.

c) Block Storage
The tyres are stored in a salfipporting pile either with vertical sides or in a pyramid fashion for stability.

d) Laced Tyre Storage
The sides of the tyres are stored in an overlapping pattern creating a laced appearance.

e) On Side Storage
The tyres are stored flat or horizontally.

f)  On Tread Storage
The tyres are stored on their treads or vertically.

g) Post Palleor StillageStorage
Pallets arestored within post pallets or stillages with either open or solid bottoms. Tyres can be stored in the laced pattern, mnosidand within the
post pallet.

1103 Types of sprinklers for tyre storage

For design densities of discharge from 7,5 mm up to 12,5 mm/ninirar an assumed maximum area of operation of 260standard response sprinklers with a K
Factor of 11,5 shall be used for the roof or ceiling level protection.

For design densities of discharge from 12,5 mm to 17,5 mm/nfimier an assumed maximum area of operation of 260 standard response sprinklers with a K
Factor 16,0 shall be used for the roof or ceiling level protection.

For design densities of discharge from 20,0 up to 30,0 mm/nfimer an assumed maximum area of operation of 300 standard response sprinklers with a K
Factor of not less than 20,0 shall be used for the roof or ceiling level protection.
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sprinklers at the rate of 10,0 mm/min/aper square metre over each side of the surface area of the structural member. See Run@@gure 18.

Column protection may be omitted where ESFR protection is installed.

1105

The pressure and flow requirements of intermediate level sprinklers shall be calculated on the assumption that the hiyglraoktainfavourable sprinkler with a K
Factor of not less than 11,5 operates at a pressure of not less than 200 kPa for raskslaed when the following number of sprinklers are in simultaneous operation

Intermediate level sprinkler water demand

in the hydraulically most unfavourable location. See Table 12

Table 127 Number ofintermediate levelsprinklers in operation for rubber tyre storage
2 3 4
Number ofsprinklers
Aisle Width in simultaneousoperation
(metres) Number of sprinklers per tier level Number of tier levels Number of racks oshelves

<122 4 3 3
XMZH XX HZnN 4 3 2
>24 4 3 1

Where only one rack is deemed to be in operation the minimum number of sprinklers deemed to be in operation shall bedlessegfathe number of tier levels.

Figure 136: Typical tyre storage methods
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1106

The fire hazard of stored goods is influenced by many factors such as the rate of heat release, the rate of burningljtptoessiter discharge.

Categorisation of goods in storage

The packaging materials and storage configuration play a major role in determining the level of sprinkler protection.required

To establish the level of protection required the procedure shown in the flow chart for determining the category of geedsk#dl be followed. See Figure713
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1107 Methodology forcategorising goods

To categorise goods containing plastic or rubber this method requires an analysis of the materials used, including anyg.pBickagsult of this analysis will yield a
material factor.

The storage configuration of the goods is then considered. The material factor combined with the storage configuratermiihd the category of the stored goods.

In some instances, the material factor number and category will be the same, but where plastics are involved, the categerhigieer than the material factor.
1108 Material factor

A material factor of 1 to 4 shall be determined for all goods. The material factor shall take into account the productkagihgeand pallet materials.
Typical materials are listed below and modifying influences are shown pictorially in the Figdoe dterial factors with plastics content.

Material factor 1

Non-combustible materials either without packaging or packaging with a low energy content and having:

a) Anunexpanded plastic or rubber content less than 5% by weight, and
b)  An expanded plastic or rubber content less than 5% by volume

EXAMPLES: Metal parts or tools with or without cardboard packaging on wooden pallets.
Powdered foods in sacks.
Tinned or bottled foods.
Cloth or fabric made wholly oftural fibres.
Leather goods.
Wood products.
Ceramics in cardboard or wooden packing cases.
Nonflammable liquids in plastic, glass, or waxed paper containers
Large electrical appliances with little packaging.

Material factor 2
Goods which arpotentially more difficult to sprinkler protect, having a higher energy content than in Material Factor 1.

EXAMPLES: Wood or metal furniture with plastic furnishings within the allowable limits.
Electrical equipment with plastic parts and packaging within the allowable limits.
Electrical cable on reels or in cartons, excluding PVC
Cloth or fabric with synthetic fibre content.

Material factor 3
Goods that are made predominantly of unexpanded plastic or less than 40% expanded plastic or have similar energy content.

EXAMPLES: Empty car batteries.
Plastic briefcases.
Personal computers
Unexpanded plastic utensils.

Material factor 4
Goods with an expanded plastic or rubber content greater than 40% by volume or materials with similar boanaweristics.

EXAMPLES: Foam rubber mattresses.
Expanded polystyrene packaging
Foam upholstery.

1109 Determining the category of stored goods using the material factor

The category of the stored goods is determined by assessing the influence of storage configuration once the materakfamtar.Consult Table 28, identify the
most appropriate goods storage configuration description listed in Columns 1 and 2.

The category is given at the intersection with the appropriate material factor given in Columns 3 to 6.

If the goods are also listed irable 185 and Table 37 and the category is different to that determined using the methodology, the higher of the two categories shall
be used.
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special hazard Yes Use specified category
No
Are the goods within the Yes Are the goods listed as a Yes Consullt the list of goods and
limitations set by these rules known category categories
No No
DQ the gooqls plus ' Are 'the goods plus Use categorisation
packaging contain plastic or Yes packaging covered by the Yes
S methodology
rubber categorization methodology
Consult with the
No recognised No
sprinkler expertise

Table 128 Category determination table

1 2 3 4 5 6

Storage configuration detailg Notel Material factor

Exposed Stored 1 2 3 4
surface goods

) . Norrcombustible solids and liquids which are in intimate
Unexpanded plastic container . . Il 1l 2

contact with container
Unexpanded plastic container Non-combustible solids forming air gaps Il 11 2
Unexpanded plastic container Combustible solidontent Apply Il 11 \Y,
Unexpanded plastic film Norrcombustible solids Table 18 Note 2 Note 2 Note 2
or

Unexpanded plastic film Combustible solid content Table 13 Il 11 \Y,
Expanded plastic Combustible onon-combustible \ v \%
Unexpanded plastic or rubber Solidblocks Il 11 \Y,
Paper or cardboard Plastic content Il 11l \%

Note 1:
Note 2:

The storage configuration details are described in greater detail within these rules
Material factor not appropriate to description of storage configuration detailsstek wrapping
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Figure 138: Material factor plastic content
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1110 Exposed unexpanded plastic container with n@ombustible solids and liquids which are in intimate contact with the
container

This description applies to containers which he@h-flammable liquids or solids which are in direct contact with a high proportion of the internal container surfaces.
It does not include metal components in storage bins or boxes.

a) Containers with notombustible liquids: Category |
b) {YIFtt O2yil Ay Sdembusibsaids] Gategoy il Ky 2 y
c) Large containers (> 50 L) with noombustible solids: Category IlI

EXAMPLES: Plastic bottles of soft drinks or liquids with less than 20% alcohol.
Plastic drums containing inert powder such as talcum.
Non-combustible materials in plastic containers provide a heat sink and modify the rate of burning of the containers. Liqlligbanse a greater effect than solids
due to their greater thermal conductivity.

1111 Exposed unexpanded plastic container with n@ombustible solids with air gaps

This applies to plastic containers in which the contents have little or no heat sink effect. If the contact area betw@ényhé A Yy SNJ I yR G KS 02y
the potential storage envelope), Category Il ratings shall be increased to Caltégory

EXAMPLE: Metal parts in plastic storage bins.
1112 Unexpanded plastic film covering necombustible solids

These commodities only have a small proportion of plastic by weight (in the plastic wrapping, usually < 5%) and hengeries @ategiven for material factors 2, 3
and 4.

EXAMPLE: Shrink wrapped tinned foods.

In a fire the plastic film is likely to burn rapidly and accelerates the fire spread. Where the packaging and the stosearg@odnbustible and fully shrink wrap
encapsulated or fully wrapped in plastic film, the category of storage shall be increaded b

Where shrink wrap is used for the sides of pallet loads leaving the top of the goods stored exposed to provide stataliggtg of product need not be adjusted.
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1113 Unexpanded plastic film covering combustible solids

Combustible solids may contain plastic and are hence given categories for Material Factors 1 to 4.

In a fire the plastic film is likely to burn rapidly and accelerates the fire spread.

1114 Exposed expanded plastic

Exposed expanded plastics are more challenging than expanded plasticjitasto containers and are classified as Category IV.
1115 Exposed unexpanded rubber, vinyl or plastic in solid blocks

Unexpanded materials in solid blocks burn at a slower rate than the same materials with higher surface area to volumgédsass ra

EXAMPLE: Vinyl floor tiles.

1116 Exposed paper or cardboard in solid blocks
EXAMPLE: Cardboard flats.

1117 Paper or cardboard packaging with an open structure

Materials with an open internal structure which present a high surface area to mass to flames and allow access to athanefoviéd promote rapid spread of flame
and a high rate of heat release.

EXAMPLES: Empty cardboard boxes having a low structural strength: Category I
Empty cardboard boxes having a high structural strength: Category Il
Paper rolls stored vertically (see also special risks): Category Il
1118 Exposed paper or cardboard containing unexpanded granular or powdered materials
EXAMPLE: Plastic granules for plastics moulding stored in cardboard boxes or paper sacks.
1119 Limitations of packaging

The listed categories in Table6l8re applicable where the goods packaging is no more hazardous than a cardboard box or single layer of corrugated cardboart
wrapping. This limitation applies to the packaging only and is applied whether the goods are stored on pallets.

1120 Classification of special hazards
The following tables contain the minimum classifications for specific hazard process risks. They can also be usedfas@gupcies not specifically mentioned.
1121 Ordinary Hazardeduced area of operation occupancies

Storage shall not take place in the occupancies listed in TaBle 12

Table 129 Reduced area of operation occupancies
1 2 3
Ordinary Hazard Design density of discharge Assumed maximum area of operation
Category IlI (mm/min/m 2?) (m?)
Ca_r_parks and parkl_ng garages 50 144
Ceiling and floor voids
Note 1: Through flow ventilation does not negate the requirementdprinkler protection of parking garages.

Note 2: Excludes vehicle storage or warehousing.
Note 3: laadzySa fAYAGSR KSFRaLI OS 16288 G2L) 2F OSKAOE ST AdSodzr X v YSON
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Ordinary Hazargrocess risks and occupancies
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1 2

3

Process Risk
Ordinary Hazard
Category Ill

Design density of discharge
(mm/min/m 2?)

Assumed maximum area of operation
(m?)

Alcohol distilleries

Amusement arcades (life safety)
Casinos (life safety)

Cinemas (life safety)

Convention centres (life safety)

Cotton mills

Exhibition halls and (life safety)

Film and Television Production Studios
Flax preparation plants

Hemp preparation plants

Paint application shops (not solvent based)
Plywood factories

Sawmills

Theatres (life safety)

Tobaccdactories

Wastepaper processing

5,0

360

Table 131

High HazardCategory | process risks

Process Risk
High Hazard
Category |
7,5 mm/min/m?2 design density of discharge
260 nt assumed maximum area of operation

Boots black and polish manufacturers
Carpetmanufacture (Including unexpanded plastic)
Electrical cable manufacture

Floor cloth manufacture

Footwear manufacture (Including plastic and rubber)
Glue works and adhesives

Lamp black manufacture

Linoleum manufacture

Match manufacture

Qil skin manufacturers

Paint application shops (Solvent based)

Piers- all buildings bridges and landing stages
Printing works

Refrigerator manufacture

Resin manufacture

Rope manufacture

Rubber substitute manufacture

Synthetic fibre manufacturéExcluding acrylic)
Turpentine manufacture

Wood wool manufacture
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High HazardCategory Il process risks
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Process Risk

High Hazard

Category Il
10 mm/min/m?2 design density of discharge
260 nt assumed maximum area of operation

Brake and clutch lining manufacturers

Carpet manufacture (Including foam rubber and expanded plastics)
Chipboard manufacture (Additional protection may be required for machinery)
Cocoa nut fibre and goods stores

Paint, colour, pigment and varnish manufacture

Paper manufacture (Paper mills and machine halls)

Tar distilling

Timber milling and manufacture

Table 133

High Hazardtategory Il process risks

Process Risk

High Hazard

Category Ill
12,5 mm/min/m2 design density of discharge
260 nt assumed maximum area of operation

Candle manufacture (Wax and paraffin wax)

Cellulose nitrate manufacture

Celluloid goods manufacture

Depots and storage warehousing for buses, unloaded trucks/lorriesamhy carriages
Esparto, halfa or needle grass processing and manufacturers

Firelighter manufacturers

Manufacture of foamed plastics and foam rubber and goods

Steel wool manufacture

Vehicle manufacturer paint shapexcluding areas using solvents and solvent based paints
Vehicle tyre manufacture

Table 134

High HazardCategory IV process risks

Process Risk
High Hazard
Category IV
Zoned Deluge Protection
Minimum design density of discharge 30 mm/min/tn

Aircraft hangers

Bitumen- solid- semisolid- liquid

Calcium hypochlorite manufacture and/or storag&hour separation required
Firework manufacturers

Foam making machinegolyester- polyethylene- polyurethane

Gunpowder

Oil mills- crushing and solvent extraction

Table 135

High Hazargrocess risks special considerations

Process Risk
High Hazard

Expanded polyethylene using butan® mm/min/m? over 300 m
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Table 136 Product categorisations
1 2 3
Category
Product or occupancy A Comments

Abrasive wheel and powder manufacturers

Accumulator manufacturers (battery)

Adhesives with flammable solvents warehouses

Speciahazardprotection required

Adhesives without flammable solvents warehouses

Aeroplane instrument manufacturers

Aerosols contents and expellant flammable

See special hazards section

Aerosols contents flammable

See special hazards section

Aerosols contents and expellant ndlammable

Aircraft engine works

Aircraft factories

1 f O2K2ft A0 0SOSNI3ISa XK HE:

LINE

In metal or glass containers

Alcoholic beverages > 20% proof by volume

Cartoned glass bottles

Ammunition- small arms

Packaged or cartoned

Amusement grounds

Excludes amusement arcades

Appliances example- stoves, refrigerators

Not packaged no appreciable plastic trim

Appliances example- stoves, refrigerators

Cartoned corrugatedno appreciable plastic trim

Appliances example- stoves, refrigerators

No exposed expanded plastipackaging in cardboard

Appliances example- stoves, refrigerators

Appreciable plastic trimmno packaging

Appliances example- stoves, refrigerators

Exposed expanded plastic packaging or plastic trim

Artificial manure manufacturers

Artificial silk manufacturers

Artificial stone manufacturers

Asbestos and asbestos millboard manufacturers

Asphalt paper stored horizontally

Asphalt paper stored vertically

Assayers

Gold and silver

Astronomical instruments manufacturers

Athletic clubs and racecourses, etc.

Athletic goods manufacturers

Excludes clothing andearing apparel

Automobile spare part warehouses

Bacon curers

Bakers and biscuit manufacturers

Baked goods

Frozen, packaged in cartons

Baked goods

Packaged in cartons

Bakelite goods manufacturers

Baking powdemanufacturers

Balata belting manufacturers

Ballast and sand warehouses

Barometer manufacturers

Barrel stores

Basket warehouses

Bass stores

Bass and fibre dressers

Batteries

Automobile, empty

Batteries

Automobile, filled

Batteries

Lithiumrion ¢ special consideration

Batteries

Dry Cell nodithium blister pack

Beans dried

Packaged, cartoned
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1 2 3
Category
Product or occupancy B Comments
Bead makers | Gold, etc.

Beddingmanufacturers

Excluding foam rubber and plastics

Beer | Cardboard cartons or shrink wrapped
Beer 1] Wooden crates
Beer 11l Plastic crate covers less than ethérd of the bottle height
Beer \Y Plastic crate covers more than ottard of the bottle height
Bitumen bonded products 1l
Bleach and dye works |
Bottles- jars | Empty- glass cartoned
Bottles- plastic- pre-form 1 PET polyethylene terephthalate
Bottles- plastic- fully formed (expanded) \Y Any thermoplastic
Boathouses |
Boiler composition manufacturers |
Boiler makers, rolling mills, tube makers, [ Foundries
Bone warehouses Il
Book warehouse Il
Boot and shoe factories and warehouses 1l No appreciable synthetic or plastic content
Boot and shodactories and warehouses 1 Synthetic rubber and plastic content
Breweries bottling section (wet process) [ No storage of pallets or plastic crates
Breweries bottling section 1l Storage of pallets or plastic crates in process
Brewers |
Brewers grain dryers 1l
Briguette and patent fuel manufacturers 1
Broadcasting studios and transmitters |
Brush factories 1l Includes plastic and synthetic fibre content
Bread wrapped 1l Cartoned
.dzA f RSND& YSNOKEyGa | n-1-1v
. dzi OKSNDRa afl dza3KiSNK2 -1
Butter 1 Whipped spread
C
Cable and telephone companies stores 1 Includes plastic content and PVC content
Cake mixture manufacturers |
Camping equipment 1] No appreciable synthetic or plastic content
Candles -1V |Treat on a caséy-case basis
Canvas tar impregnated I
Carborundum manufacturers |
Carbon black 1]
Carbon paper manufacturers 1
Cardboard all types I Stored flat
Cardboard except corrugated I Rolls stored horizontally
Cardboard except corrugated 1 Rolls stored vertically
Cardboard corrugated I Rolls stored horizontally
Cardboard corrugated \ Rolls stored vertically

Cardboard cartons

Empty light weight made up boxes

Cardboard cartons

Empty heavy weight made up boxes

Card clothing manufacturers

Carob crushing

Carpet beaters and cleaners

Carpet tiles

Carpets without foam backing

Intermediate levetack sprinkler protection required

Carpets with foam backing

Intermediate level rack sprinkler protection required

Carpets with synthetic fibre mix

Intermediate level rack sprinkler protection required
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1 2 3

Category
C

Product or occupancy Comments

Carriers and transit warehouses II-111- IV |Dependent on goods stored

Cartons waxed made up 1

Cartons waxed flat 1]

Cattle food manufacturers |

Carvers (stone) |

Cellulose not cellulose nitrate ocellulose acetate 1] Baled

Cellulose pulp 1l

Cement works | Includes bagged cement

Ceramics |

Cereals boxed 1

Charcoal manufacturers 1]

Cheese 1] Packaged and cartoned

Chemical warehouses II-111- IV |May require speciatonsideration

Chemists (analytical) [

Chemists (manufacturers and wholesale) 1l Assumes no appreciable plastic content

Chemical works 1l Excluding flammable liquids

Chewing gum 1l Packaged and cartoned

China merchants | Wholesale andvarehouses

Chipboard 1l Not pegged

Christmas cracker manufacturers 1]

Chrome platers |

Chutney [

Cigar and cigarette importers warehouses 1l

Cloth wool or cotton 1

Cloth synthetic 1l

Clothes without linings 1l Stored flat- assumes no synthetic fibres

Clothes foamed plastic or rubberized linings I Stored Flat

Cocoa products 1] Packaged and cartoned

Coconut matting 1]

Cod liver oil manufacturers 1]

Coffee hullers and roasters 1

Coffee- canned- beans bagged 1l Packaged and cartoned

Coir 1] Curled hair used in mattresses

Cold storage warehouses -1V

Colour and paint warehouses 1] Excludes solvent based product

Compact disks 1]

Condensed milk manufacturers |

Confectionery 1]

Containers contents unknown IlI-1V  [Combustible containers and content treat as Category IV

Copper plate engravers I

Copra kilns (coconut dried meat or kernel) 1l

Cordials & minerals | In glass bottles

Cordials & minerals ] In PEThottles

Cordials & minerals 1l In plastic crates

Cork factories cutters and dealers 1] ForOrdinary Hazardincreasethe area of operation

Cork baled 1l ForOrdinary Hazardincreasethe area ofoperation

I 2Ny YSNOKIyiQa 6l NEK2dzaSa

Corn, flour, and provender mills |

Corset manufacturers |

Cotton baled 1] Increasethe area of operatiorg 7,5 mm/min/m? minimum

/24042y 61 adS RSIHfSNRa ¢l NBK2d 1

Creamery and wholesale dairies |
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Crockery without packaging |
Curled hair manufacturers 1l
Custard powder manufacturers

Dental material and manufacturers

Dental material warehouses

[
D
[
[

Departmental stores

Assessment of goods stored is required

Departmental stores

Wooden furniture and foam upholstery

Diapers

Cotton or linen

Diapers- disposable

5N} LISNDa o6+ NBK2dzaSa

Wholesale

Dried foods 1] Packaged and cartoned
Drysaltersvarehouses |
E
Earthenware warehouses |
Elastomers v
Electric cable warehouses 1l Excludes plastic insulation material
Electric cable or wire on reels I Stored in racks requires intermediate level sprinklers
Electric lamp and neon light manufacturers [
Electric wire coverers 1]
Electrical dealers/wholesale/warehouses | Plastic content less than or equal to 5% by volume
Electrical dealers/wholesale/warehouses 1l Plastic content more than 5% by mass or volume
Electro platers I
Electronic equipment with or without packaging I Plastic content includes computers and spares
Emery grinders [
Emery paper cloth manufacturers |
Empty bottles ircardboard boxes (glass) 1]
Empty bottles in cardboard boxes (plastic) \Y Thermoplastics or similar material
Enamellers |
Engineering works |
Engravers (metal) |
Esparto, halfa or needle grass loose or baled 1
F

Fancy goods warehouses

Assumes no appreciable plastic content

CSIFGKSNI YSNDKIFyiQa ¢+ NBK2 dz

a

]

a

Felt manufacturers

cSyid RSItSNDa 6 NBK2dz&Sa

Fertiliser- solid

May requirespecial measures

Fertiliser- solid

Bagged nitrates and phosphates

Fibreboard

Fibreglass insulation

Paper backed roll§aggedpr unbagged

Fibre goods manufacturers and stores

Fibrous plaster, etanodellers

Film (photographic) manufacturers

Firelighters warehouse

Firewood cutter and dealers

Fish curers

Fishing gear store

Fishing net manufacturers

Fish meal manufacturers

Fish oil manufacturers

Flag manufacturers
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Flax, jute, and hemp mills

Excluding preparatory processes

Flax and linen warehouses

ct20]

YSNDKI yiQa g NSK2dzaSa

Flour in sacks or paper bags

Floor tiles vinyl

\%

Foodstuffs in sacks

Food- tinned in cardboard boxes or trays

With or without plastic film wrapping

Fountain pen manufacturers

French polishers

Frozen foods fish- meat- chicken

Nonrwaxed, norplastic packaging

Frozen foods fish-meat- chicken

Waxed paper containerscartoned

Frozen foods fish- meat- chicken

Plastic trays or boxescartoned

Fruit and vegetable

Wholesale

Fruit- dried

Furniture unexpanded or expanded micro cellular plastic

Furniture upholstered excluding plastics

Furniture upholstered with foam rubber or foam plastics

Furniture wooden

Furriers and furs

Stored flat in boxes

Galvanisers

Glass bevellers, cutters

Glass factories and warehouses

Glass fibre unfabricated

Glass manufacturers warehouses

Empty

Glass merchants

Empty

Glass paper and sandpaper manufacturers

Glucose manufacturers

Gold and silver smelters

Gramophone record manufacturers

Treat as Plastic manufacturers

Grain

In sacks

Granaries

DNJ yI NA Sa

YSNODKF yiQa ¢ NBK2dza

Grease works

Greasy cloth, etc. Washers

Grindstone manufacturers

Grocery and provisions

1-11-1v

Wholesale

H

Haberdashery

Handloom weavers

Hat manufacturers

Hay and straw dealers

Heald and reed heddle makers

Hemp warehouses

ForOrdinary Hazardincrease area of operation

Hide warehouses

Hops warehouses

Horn and ivory merchants

Hose and motor belts on rhino racks

Hosiery factories and warehouses

Ice factories

LNREYY2y3ISNRa ¢l NBK2dzaSa

06K2¢
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Product or occupancy

Category

Comments

Ivory turners

WSgSttSNRa ¢ NEK2dzaSa

Jewellery factories

e R -

Jute warehouses

Keg stores

Knitwear- see clothes

Lace bleachers and dyers

Lace factories

Lace warehouses

Laminated board

Lamp shade manufacturers

Lard and fat refineries

Laundries

Lead light manufacturers

Leather goods factories

Leather substitute manufacturers

Leather warehouses

Lens manufacturerand2 LJG A OA | y Q& YI ydzF |l O

Lighters- butane

Blister packs, otherwise treat as aerosol storage

Lime, etc. Warehouses

Linen

Linoleum

Liquor

100% proof in glass or plastic bottle

Logistics warehouses

Looking glass manufacturers

Luggage

Magnetic tapes

Manchester (linen) warehouses

Manganese powder in drums

al yd2NE YSNOKFyiQa ¢l NBK2dzaSa

Marble and slate works

Margarine works and warehousegxcludesextraction

Up to 50% of# any packaging

Margarine works and warehousegxcludes extraction

Between 50 and 80% oil any packaging

alkNAyS aiGd2NB RSIFtSNDa 6+ NBK2d

Market gardeners

Matches

ForOrdinary Hazardincrease area of operation

Mattresses

With no foam rubber or expanded plastic

Mattresses

Limited or full foam rubber or expanded plastics

Meat

Chilled or frozen

Metal cans

Plastic shrouded or corrugated cardboard

Metal goods

Metal goods

Metal workers

Milk powder

Bags or sacks

Mirror manufacturers

Mohair

Monument masons

Motor garages and storage warehouses

Excludes flammable and combustible liquid stores
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Motor vehicle manufacturers and assembly plants

Special consideration required

Mustard, pepper, and chicory mills

N
Nail polish \Y
Natural rubber 1 If expanded
Nickel plating works |
Nitrate storage 1l
Nuts 1l Canned, cartoned or bagged
o
Office material and stationary suppliers 1
Oil seeds Il Includes sunflower and seed husks
Oil warehouses I Cf I &K LITlkextlidesplmsiiaipackaging
Oil warehouses v Cf I & K LIZAnglulles yastic/packaging
Ore grinders [
P
Paints water based I
Paints oil basedflash point < 32C \Y Foam induction required Flammable liquids
Paints solvent based \ Foam induction required Flammable liquids
Paper [ Wrapped sheets stored horizontally
Paper 1l Wrapped sheets stored vertically
tFLISN) 6SAAKE Xp 13 Kk man Y I e.g.: Tissue paper stored horizontally
tFLISN) 6SAAKE Xp 13 k mnn Y IV |e.g.: Tissue paper stored vertically
Paper weight >5 kg / 100°m 1l e.g.: Newspaper rolls stored horizontally
Paper weight >5 kg / 100°m I e.g.: Newspaper rolls stored vertically
Paper bitumen coated 1l
Paper pulp 1l Rolled or baled
Paper waste I ForOrdinary Hazardincrease area of operation
Paper wax coated I
Parking basements 1l Special considerations in the area of operation
Particle board Il
Patent flour manufacturers 1l
Pea warehouses 1l Packaged andartoned
Pharmaceuticals v Plastic bottles cartoned
Photographic supplies manufacturers I 35 mm in metal film cartridges and bulk film rolls
Photographic supplies manufacturers \Y In thermoplastic containers
Pillows feathers and down Il
Pillows with foam rubber or plastics \Y)
Plastic norexpanded I Thermoset plastics
Plastic expanded or foamed blocks and sheets \
Plastic expanded or foamed \ Off cuts and small packaging pieces
Plastic glass reinforced (grp) 1l
Plastic crates v Empty
Plastic crates \ Excluding storage of idle pallets
Plastic pallets for storage purposes -1V  [Special consideration may need to be applied
Papers SAIK(G Xp? 13 k mnn Y I e.g.: Tissue paper stored horizontally
Plastic for recycling or recycled plastic pieces \ Scrap, waste, or ground plastic
Plumbers, painters, and decorators I Workshops and Stores
Plywood stored flat Il
Polyethylene empty bottles or containers \
Polyethylene rolls vertical or horizontal \

Potteries

Poultry grit and food manufacturers
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Precious stone cutters

Printers and allied trades (see nitrate storage)

Printer cartridges

Polystyrene or cardboard packaging

PVA \Y Polyvinyl alcohol resins
PvC 1 Polyvinyl chloride
PVCresins I Bagged
Q
Quarry buildings |
R
Radio, television, etenanufacturing and assembly 1l Excludes plastic rigid or foamed
Rag carbonisers |
Rag warehouses loose or baled I Natural and synthetic fibres
Restaurants and cafes |
Resins excluding flammable liquids 1l Metal containers
Resins in conjunction with fibre glass 11l
Retail shops and departmental stores II-111- IV |Limited storage
Rice husking mills [
Roofing felt 11l
Rope natural fibres 1l
Rope synthetic fibres 1l
Rubber 1 Natural expanded
Rubber \Y Natural not expanded
Rubber and rubber goods manufacturers 1 Excluding foam rubber and tyres
Rubber goods warehouses 1 Excluding foam rubber and tyres
Rubber foamed in blocks and sheets stored flat 1l
Rubber foamed other than in blocks and sheets v
S
Sack and bag manufacturers 1]
Salt manufacturers |
Salt warehouses 1] Packaged and cartoned
Sauce, pickle, and preserved food manufacturers |
Sawmills and timber yards Il- 11l |ForOrdinary Hazardincrease area of operation
Scenery (theatrical) stores I- 11
Scientific instrument and thermometer manufacturers |
Seed and shale oil refineries |
Seedsmen warehouses |
Ship breakers |
Shipbuilders |
Shirt factories |
Shock absorbers 1l Plastic dust covers
Shoes leather 1l Less than 5%blastic by mass
Shoes synthetic I Includes rubber or plastic components
Shopping centres/malls I-1vV  |High Hazardhstallations are generally suited
Silk spinners Not artificial silk
{AfBSNEYAGKQ&A YI ydzFl OGdzNA y 3
Sisal

Skin rug manufacturers

Skin warehouses

Small wares manufacturers

Kitchen and bar appliances, flatware

Soap manufacturers or warehouses

Soft drinks, concentrates and mineral water

Assess on plastic content ardcapsulation

Soft goods warehouses

Stuffed toys
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Solar panels storage

Aluminium frames with no plastic packaging

Solar panels storage

Plastic frames and/or plastic packaging

Spicegrinders and warehousing

Process and storage

Spirituous liquors cased bottles or on pallets

Spirituous liquors bulk

1 02K2t 02y dSyd x Hm:
{G2NBR Ay O0FNNBfa 2N gAlGK Iy |fO2K

Sports goods warehousing

Including sportglothing

Stables

Stained glass manufacturers

Starch works

Stationery and office supplies

Steel wool

Stone masons

Straw plait and stravihat manufacturers

String natural materials

String synthetic materials

Stucco manufacturers

Suet manufacturers

Sugar warehouses factories and refineries

Tailors' wadding manufacturers

Tallow warehouses

Beef or mutton fat

Tanneries

Tanners' warehouses and dried skins

Tarpaulin and tent manufacturers and warehousing

Tar products roofing and bitumen products

Tea factories

Telegraph and telephone wire coverers

Timber unsawn

Timber sawn not in ventilated stacks

Timber sawn in ventilated stacks

Tobacco bonds

Tobacco manufacturers

Tobacco warehouses

Tortoiseshell works

Toys metal

Toys unexpanded plastics

Toys expanded plastic

Toy warehouses

Toys wooden

Tripe boilers

Twine warehouses

Typewriter ribbon manufacturers

Tyre warehouse

Stored horizontally vertically is not covered

Umbrella manufacturers

Uralite manufacturers

Upholstery

Excluding foam rubber and plastics

Vegetable fibres

Hay, straw, hemp, cotton, flax, etc.

Vinyl coated fabric

Vinyl floor coverings

Tiles in cartons

Vinyl- rolled
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Wallpaper manufacturers

Wastepaper dealé® warehouses

ForOrdinary Hazardincrease area of operation

Waterproof cloth manufacturers

Wax figure manufacturers

Waxed paper and carton manufacturers

Wax (paraffin)

Wet areas (production)

Assumes no storage or combustible walling

Whiting manufacturers

Wicker works

Wine packaged in cardboard boxes

Alcohol content < 20%

Wood chipboard excluding ventilated stacks

Wood plywood stored flat

Wood pulp

Baled

Wood veneer sheets

Woodworkers

Wood wool warehouses

Baled

Wooden crates and wooden pallets in process

Excludes idle pallet storage

Woollen warehouses

Woollen and worsted mills

Supplementary List

1

2

3

Product or occupancy

Category

Comments
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Table 137 Plastic process risks
1 2 3
Plastic Process Risk . . . Assumed maximum area of
. Design density of discharge .
Ordinary Hazard (mm/min/m?) operation
Category IV (m?)
Blown Film Extrusion
Calendaring
Extrusion
Extrusion Coating
Pressing and predaminating of thermoplastics 5,0 360

Rotational Moulding
Slush moulding
Spreading Compounding
Vacuum metallization

Plastic Process Risk

Design density of discharge

Assumed maximum area of

High Hazard : 5 operation
Category I (mm/min/m?) (m?)
Blowmoulding
Coating Metal Articles digpraycompressiotitransfermoulding
Film conversion
Hot press moulding of reinforced plastics 75 260

Injection moulding

Laminated material fabrication

Press lamination of thermosets
Thermoforming, including vacuufarming

Plastic Process Risk

Design density of discharge

Assumed maximum area of

High Hazard : 5 operation
Category Ill (mm/min/m?) (m?)
Contact moulding of reinforced plastics
Filament winding 10,0 260

Pultrusion of reinforced plastics
Resincasting (including manometer Casting)

Plastic Process Risk

Assumed maximum area of

High Hazard Design density of discharge )
A operation
Category IV (mm/min/m?) m)
Zoned Deluge Protection
Fabrication of cellulose nitratecelluloid orxylonite 12,5 260

Note:

If solvents are used in any Category | or Il process, these shall be reclassified to Category Ill.
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1 2 3
Category .
Product ortrade name A Type of plastic
ABS 1 Acrylonitrilebutadienestyrene copolymer
Acribel 1] Acrylic
Acrilan I Acrylic
Acronal 1 Polyacrylic
Acrylonitrile Butadiene Styrene Resins I Acrylonitrile Butadiene Rubber
Acetal and Acetal Resins 1 Polyformaldehyde
Acrylic Fibre Yarn -1V |Polymethyl methacrylate
Acrylic Resins I
Aerolite | Amino
Aerodux 1] Formaldehyde
Aero Jablex 1] PVvC
Akulon 11l Nylon
Alkathene 1l Polythene
Alprokyd | Alkyd Resin
Alathon 11l Polythene
Alloprene 1l Chlorinated Rubber
Alvar 11l Polyvinyl Acetal
Aldehydes | Formaldehydes, etc.
Alkyd Resins |
Amberlite 1l Phenol Formaldehyde Resin
Amino Plastics Il
Aniline Formaldehyde |
Armourbex Il Cellulose Acetate
Araldite 1l Epoxide
Armoride v Vinyl
Arlingcalf I PVC Coateteather cloth
Arlinghide I PVC Coated Leather cloth
Armacord 1] PVC Coated Leather cloth
Arnioride 1] PVC Coated Leather cloth
Ardil Fibre | Protein
Artilana 11l No information
Ashlam | Amino
Ashlam Laminate 11l Amino
ASP Il Phenolic
Astralon \% Vinyl
B
Bakelite I Phenolic & Cresylic or Polyester
Beautide \% Vinyl
Beckacite | Phenol Formaldehyde
Beckamino | Amino
Beckophen Il Phenolic & Cresylic
Beckosol | Aklyd Resin
Bedacryl 1 Acrylic Resin
Bedafin | Alkyd
Bedesol 1l Phenolic & Cresylic
Beetle U.F. | Amino
Beetle 1l Alkyd or Polyester Resin
Bexan v Vinyl
Bexfilm Il Cellulose Acetate
Bexform v Expanded Polystyrene

If solvents are used with Category | classify as Category Il oCatitigories Il or 11l classify as Category IV
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Categor .
Product or trade name Bg y Type of plastic

Bexoid 1] Cellulose Acetate
Bexol v Cellulose Nitrate
Bexone I Polyvinyl Acetate
Bexphane I Polypropylene
Bextrene 1 UnexpandedPolystyrene
Breon \Y, Vinyl
Brulon 1 Nylon
Butacite 1 Polyvinyl Butyl
Butyl Rubber I Rubber

C
Calaroc | Alkyd
Calatac I Acrylic
Calature | Amino
Carinex 1l Unexpanded Polystyrene
Carlona I Polythene
Carp 1l Phenolic &Cresylic
Cascamite | Amino
Casceresin | Amino
Cascophan 1l Phenolic & Cresylic
Casein | Protein
Catabond I Polyester
Catacol 1l Phenolic & Cresylic
Catacore | Amino-Phenolic & Cresylic
Catacost 1l Phenolic & Cresylic
Cataform 1l Phenolic & Cresylic
Catalin | Phenol Formaldehyde
Catanam 1] Phenolic & Cresylic
Catavar 1] Phenolic & Cresylic
Celastoid 1l Cellulose Acetate
Cellobond | Amino Epoxide & Vars
Cellastine 1l Cellulose Acetate
Cellit 1l Cellulose Acetate
Cellomold 1] Cellulose Acetate
Cellophane \% Regenerated Cellulose
Celluloid \% Cellulose Nitrate
Cellulose Acetate I
Cellulose Acetate Butyrate 1
Cellulose Nitrate \%
Celoron 1 Phenolic Fibreglass Laminate
Cerex 1l UnexpandedPolystyrene
Cinabex 1l Cellulose Acetate
Cinemoid 1] Cellulose Acetate
Chloreuene 1 PvC
Chloroprene Rubber 1
Clarifoil 1] Cellulose Acetate
Cobex v Vinyl
CorviC 11l PVC
Courtelle I Acrylic
Craylene v Vinyl
Craymac \% Vinyl
Craytherm 1 PVvC
Craytube v Vinyl

If solvents are used with Category | classify as Category Ill or with Categories Il or 1l classify as Category IV
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Creyslic Plastics |
Crestakyd | Alkyd
Crestapon 1] Epoxide
Crinothene I Polythene
Crystic 1 Polyester
Crystolex I Acrylic
Cycolac 1 Acrylonitrile Butadiene Styrene
D
Dacron I Polyester
Daltolac | Alkyd
Darvic 1] PVvC
Decorplast | Amino
Delaron Il CelluloseAcetate
Delrim 1l Phenolic & Cresylic
Dentacryl 1l Acrylic
Dexel 11l PvC
Dialam 1l Polyester
Diakon 11l Polythene
Dichlorid 1] PVvC
Diolen 1l Unexpanded Polystyrene
Diothene | Protein
Diorid 1l Acrylic
Distrene 1] PVC Coated Fabric
Dorcasine 1] PVC Coated Fabric
Dralon \Y, Vinyl
Dupraplex 11l Phenolic
Duranide | Polyamide
Duraplex I PvC
Durex v Vinyl
Durethan I Polythene
Durotube 1 Unexpanded Polystyrene
Durrna Il Cellulose Acetate
Dylan 1] Phenolic & Cresylic
Dylene 1 Acrylic
E
ECTFE \% Ethylenechlorotrifluoro-ethylene copolymer
EPDM 1 Ethylenepropylene rubber
ETFE \% Ethylenetetrafluoroethylene copolymer
Eanplast 1l Cellulose Acetate
Ecarit Il Cellulose Acetate
Elo 1l Phenolic & Cresylic
Elvax \% Vinyl
Emitape 1l Cellulose Acetate
Empire 1 Laminated Glass Fibf&licone Resin
Enkalon | Polyamide
Epikote 1l Thermosetting Resinno other information
Epok | Alkyd Amino
Epopher Il Epoxide
Epoxy or EpoxidResins 1l
Erinite | Phenol Formaldehyde
Erinofort 1] Cellulose Acetate
Erinoid 1] Cellulose Acetate

If solvents are used with Category | classify as Category Ill or with Categories Il or 1l classify as Category IV
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Product or trade name CateEgory Type of plastic

Erinoid I Unexpanded Polystyrene
Ethocel 1l Ethyl Cellulose
Ethyl Cellulose I
Everex I Polythene
Everflex 1 PVC Coated Fabric
Expanded Plastics \Y,
Exton 1 Nylon

F
FEP \Y, Fluorinatedethylenepropylene copolymer
FRP 1 Fibreglass reinforced polyester
Fablon 1] PVC coated fabric
Fablothene I Polythene
Featalak | Amino
Featasol | Alkyd
Fibestos Il Cellulose Acetate
Fibravil v Vinyl
Fibreglass 1l
Filabond 11l Polyester
Finapic 1l Phenolic & Cresylic
Florafoam \Y PVC FOAM Fabric
Florestin 1] PVC Coated Fabric
Fluon | Polytetrafluoroethylene
Flurocarbons |
Fluoroplastics v
Foampac \Y, Urea Formaldehyde Foam
Foam Plastics -1V |Varies on type
Formaldehyde Plastics |
Formapex 1] Phenolic & Cresylic
Formica 11l Phenol Formaldehyde
Formica Laminates I Phenol Formaldehyde
Formite 1 Phenolic & Cresylic
Formvar v Vinyl
Forticel Il Cellulose Acetate
Fromocene v Vinyl
Fromoplas \% Vinyl
Fromosan \% Vinyl
Fromotan v Vinyl

G
Gelva 1 Polyvinyl Acetate
Geon 11l PVvC
Geon 101 1 PVvC
Geon 200 11l Vinyl Chloride
Grilon | Polyamide
Guttasya 1 PvC

H
Harcose C 1] Cellulose Acetate
High density polyethylene IV |HDPE
Holoplast 1] Phenolic & Cresylic
Holoplast Laminate 1l Phenolic & Cresylic
Hornblend | Amino
Hostaflon C | Polytrifluorochloroethylene

Hostaflon T.F.

Polytetrafluoroethylene

If solvents are used with Category | classify as Category Il oCatitigories Il or 11l classify as Category IV
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1 2 3
Product or trade name Category Type of plastic
H
Hostalen C I Polythene
Hostalen P.P. 1 Polypropylene
Hostalit I PvC
|
Igelit PVC
Insmat I Phenolic & Cresylic
Isoflex 1l Cellulose Acetate
Isolene 1l Butylene Polymer
J
Jectothane 1l Polyurethane
K
Kabroloid 1] Cellulose Acetate
Kallodent 1l Polymethyl Methacrylate
Kallodoc 1l Acrylic
Keebush | Phenol Formaldehyde
Kel- F | Polytrifluorochloroethylene
Kematal 1l Acetal Copolymer
Kite 1l Phenolic & Cresylic
Kodaloid \Y Cellulose Nitrate
Kodapak 1l Cellulose Acetate
Kollecast 1l Phenolic & Cresylic
Kralastic 1l Acrylonitrile Butadiene Styrene
L
Lacisana | Protein- Casein
Lectofil [ Protein- Casein
Lactoid | Protein- Casein
Lamalac I Laminated
Laminac I Polyester
Laminated Plastics 1l
Lanital | Protein- Casein
Lansil 1l Cellulose Acetate
Lanusa 1l Viscose Rayon
Lauxite 1] Phenolic & Cresylic
Layflat 1l Polythene
Leguval I Polyester
Lexan | Polycarbonate
Loanlin 1 Unexpanded Polystyrene
Lorival 1] Phenolic & Cresylic
Lorival 1 Polythene
Lorival \% Vinyl
Lucentine 1 Styrene/Devinyl Benzene Copolymer
Lucite 1] Polymethyl Methacrylate
Lumarith 1l Cellulose Acetate
Luran 1 Unexpanded Polystyrene
Luron | Polyamide
Lustrette 1 PVC coated Fabric
Lustrex 1] Unexpanded Polystyrene
Lustron 1] Unexpanded Polystyrene
Lyafol | Polyamide
Lypolene 11l Polythene
M
Macite 1l Cellulose Acetate

If solvents are used with Category | classify as Category Ill or with Categories Il or 1l classify as Category IV
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Makalot | Phenolic
Marco 1 Polyester
Marcon I Polyester
Marlex I Olefin Polymer No informationtreat as
Malamine [\ Melamine formaldehyde
Melloroid I PVC Coated Fabric
Melinex 1 Polyester
Melmex | Melamine Formaldehyde
Melplas 1] Cellulose Acetate
Methocel 1 Methyl Cellulose
Micanite I Laminated Glass FabriSilicone Resin
Micor 1] Phenolic & Cresylic
Movil v Vinyl
Moltopren \Y, Polyester & Polyether Foam
Mouldrite 1l Phenolic & Cresylic
Montopore 1 Unexpanded Polystyrene
Mylar 1l Polyester
N
Nestor | Amino
Nestorite | Amino
Netlon 1 Thermoplastic No informationtreat as
Nitron 1l Cellulose Acetate
Nixonite 1l Cellulose Acetate
Northproof I PVC Coated Fabric
Nouellon 1l Cellulose Acetate
Novilon 1l Asbestos tile with PVC Face
Nuron I Polyester
Nylaf 1] Polyamide
Nylon v Polyamide- Nylon 6- Nylon 6/6
o
Onazote v Expanded Ebonite
Oppanol 1 Polyisobutylene No informationtreat as
Orlon 1] Acrylic
P
PET 1] Polyethylene terephthalate
ECTFE \Y Polychlorotrifluoroethylene
PTFE v Polytetrafluoroethylene
Panilax | Aniline Formaldehyde
Panilax Laminate 1 Aniline Formaldehyde
Paralac | Alkyd & Amino
Paxolen 1l Phenolic & Cresylic
Paxolin | Amino
Paxolin Laminate 1
Pe-Ce v Vinyl
Penton 11l Chlorinated Polyether
Perlon | Polyamide
Permali Il Phenolic & Cresylic
Permawood 1] Phenolic & Cresylic
Perspex 1l Acrylic
Phenco 11l PVvC
Phenolic v
Phenrib v Vinyl

If solvents araised with Category | classify as Category Il or with Categories Il or Il classify as Category IV
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1 2 3
Product or trade name Category Type of plastic

Phoenmark 1] Vinyl
Plaskon | Urea Formaldehyde
Plastacele 1] Cellulose Acetate
Plastokyd | Alkyd & Amino
Plasoco 1 PVC Coated Fabric
Plasvic \Y, Vinyl
Plaxide 1 PVC Coated Fabric
Plexiglass 1l Polymethyl Methacrylate
Polana | Protein- Casein
Polyamides |
Polycarbonate |
Polyester Resins I
Polyethylene 1
Polygram | Phenol Formaldehyde
Polypropylene 11l
Polystyrene 1 Not foam
Polystyrene \Y, Foamed
Polythene 11l
Polyvinyl \Y, Vinyl- excluding PVC
Polyvinyt Chloride 1l PVG plasticiser content up to 20%
Polyvinyt Chloride v PVG plasticiser content greater than 20%
Polyzote 1l Unexpanded Polystyrene
Polyurethane 1l Not foamed
Polyurethane I foamed
Polyester Yarn 1l Includes polyester elastomer
Portex 1l Acrylic
Portex I Polyamide or Polythene
Porvic 1] PVC
Propathene 1l Polypropylene
Protein Resins |
Prystal | Phenol Formaldehyde
Pyalin v Cellulose Nitrate

Q

R
Reinforced Plastics I Polyester
Rooplex 11l Phonolic
Resinox | Amino
Resolite | Cellulose Acetate
Rhodoid 1l Vinyl
Rhovil v Polythene
Rigidox 11l Vinyl
Rilboard \% PVvC
Rilcom 1 Vinyl
Rilene \% Vinyl
Rilford \% Amino
Rilica | Vinyl
Rilmould v PVC
Rilon 11l PvC
Rilotex 11l Vinyl
Rilplate v Vinyl
Rilpol v Polyester

If solvents are used wiBategory | classify as Category Il or with Categories Il or Il classify as Category IV

Pagel03of 262
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1 2 3
Product or trade name CateRgory Type of plastic
Rilsan | Polyamide
Rockite | Amino
S
Saran 1l PVvC
Saroy 1 Unexpanded Polystyrene
Scarab | Amino
Schwarza 1 Viscose Rayon
Silicones | Excluding Rubbers
Silicone Rubber \Y,
Silon | Polyamide
Silopex I Laminated Glass FabriSilicone Resin
Spauldite I Laminated Phenolic
Stellon I Methyl Methacrylate Polymer
Sternite 1l Phenolic & Cresylic
Storain \% Vinyl
Storaya v Vinyl
Storeen \Y, Vinyl
Storide 1] PVC Coated Fabric
Storolan \Y, Vinyl
Storvic \Y, Vinyl
Stryaloy 22 I Unexpanded Polystyrene
Stymer 1l Unexpanded Polystyrene
Stryafoil I UnexpandedPolystyrene
Styramic I Unexpanded Polystyrene
Styroflex 1l Unexpanded Polystyrene
Styropor 1 Unexpanded Polystyrene
Styron I Unexpanded Polystyrene
Superlom I PVC Coated Fabric
Superlon \% Vinyl
Supertone | Amino
Sutron | Polyamide
Survon | Polyamide
Swan 1] Phenolic & Cresylic
Synphorm 1 Phenolic & Cresylic
Sytron I Unexpanded Polystyrene
T
Teca 1] Viscose Rayon
Tedlar I Polyvinyl Fluoride
Teflon I Polytetrafluoroethylene
Tego | PhenolFormaldehyde
Teklan 1l Acrylic
Telcothene 1] Polythene
Tenaplas 1 PvC
Tenasco 11l Viscose Rayon
Tenatube I PVvC
Tenite 1 Cellulose Acetate
Tenite | 1] Cellulose Acetate
Tenite Il 1] Cellulose Acetate
Tergal 1 Polyester
Terlonka 11l Polyester
Terylene 1 Polyester
Texolex 1l Phenolic & Cresylic

If solvents are used with Category | classify as Category Ill or with Categories Il or 1l classify as Category IV
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1 2 3
Product or trade name Cat_ergory Type of plastic
Termovyl \Y, Vinyl
Thor | Amino
Tiolan | ProteinCasein
T.P.X. I No information
Traffolite 1 Laminated Plastic
Traffolyte | Amino
Transpex | 1l Polymethyl Methacrylate
Transpex Il 1 Unexpanded Polystyrene
Trevira I Polyester
Trolit B 1l Cellulose Acetate
Trolit W 1] Cellulose Acetate
Trolit F \Y, Cellulose Nitrate
Trolitul 1 Unexpanded Polystyrene
Tufnol 1l Laminated Plastieno details
Tulox T.T. 1l Cellulose Acetate Butyrate
Tygan 11l Polyvinylidene Chloride
U
Umaplex 1l Acrylic
Ultramide | Polyamide
Undulite 1l Polyester
Utilex 1l Cellulose Acetate
Urea | Amino
Urea v Urea Formaldehyde
\

Velbex \Y, Vinyl
Videne 11l Polyethylene
Vinagel I PvC
Vinalak 1] Acrylic
Vinamold v Vinyl
Vinamul 1] Acrylic
Vinatex 11l PVvC
Vinco 1l PVC Coated Fabric
Vinidur I PvC
Vinifoil 1] PVC
Vinnol I PvC
Vinylite \% Vinyl chloride Vinyl acetate Copolymer
Vinyon v Vinyl chloride Vinyl acetate Copolymer
Vistanex I Polyisobutylene
Vistralan 1 Cellulose Rayon
Visqueen 1l Polythene
Vitel 1 Polyethylene
Vistrathene 1] Polythene
Vitrite | Amino
Vitrone v Vinyl
Vole 1l Phenolic & Cresylic
Vuepak 1l Cellulose Acetate
Vulcoplas 1] Polysulphide
Vybak 1] PVC
Vybax v Vinyl
Vykem \% Vinyl
Vynide 1 PVC Coated Fabric

If solvents are used with Category | classify as Category Ill or with Categories Il or 1l classify as Category IV
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1 2 3
Categor
Product or trade name V?l y Type of plastic
Wareite | Amino
Welvic 1 PVC
Whale 1] Phenolic & Cresylic
Wireweld Il Cellulose Acetate
X
Xylonite \Y, Cellulose Nitrate
Y
z
Zopide 1 PVC Coated Fabric
Zytel I Polyamide Nylon

If solvents are used with Category | classify as Category Il o€atitigories Il or 11l classify as Category IV

Supplementary List

1

2

3

Product or occupancy

Category

Comments
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1122 Storage- generalcategorisation

The lists of items for categorisation are not exhaustive and it must be assumed that items of storage not specificalhechargioegarded automatically as in doubt
whereby external consultation will be required.

1123 Fire retardants
The use of fire retardants does not change the category of storage.
1124 Retail and wholesale outlets

Care must be taken when categorising retail and wholesale outlets whether these are standalone structures or incorporatexpping centres. The highest hazard
dictates the overall protection that will be required which is generally found to be Catéigor

Where a retail outlet on the floor or selling area utilises picking shelves only, the classification of the occupandy as laseneight of storage against the highest
category or hazard of goods stored. Where storage takes place above theplwdartjlevel, the premises are classed as a warehousing risk and the level of protection
shall be in accordance with these rules.

Sporadic storage of aerosols for all occupancies and where beam pallet racking is employed is exempt from the requireaeeosofstorage as detailed in these
rules based on the following requirements being adhered to:

a) Intermediate level sprinkler protection need not be provided if the roof level design density of discharge is in accithdheceguisite Category of storage
which need not necessarily be based on aerosol Category 1V if the aerosol storage veksithas [5% of the total product stored but shall not be less than
Category III.

b)  If the volume of aerosols exceeds 5% but be equal to or less than 10%, intermediate level protection is mandatory el abedrance with Category
V.

c) Ifthe volume of aerosols exceeds 10% but be equal to or less than 15% of the stored goods, mandatory intermediateckmelipatcordance with these
rules to Category IV requirements shall be installed but not necessarily in accordance withghelelesityof dischargefor aerosol requirements for roof

level protection.
d) Where the volume of aerosols is greater than 15% a separate storage facility or compartmentalised facility in accorddmeaeridbol requirements must
be provided.

In all cases where aerosol storage is less than or equal to 15% of the storage capacity:

a) Aerosol pallets shall not be stored adjacent to each other in the horizontal plane.

b) A minimum horizontal distance of not less than 5,2 metres or three pallet loads, whichever is the greater, shall sejedratdpal

c) Aerosol pallets may not be stored directly above each other, and

d) A minimum vertical distance of not less than three tier levels shall separate individual aerosol pallet storage andféetidyeatieast one pallet load.

1125 Transformer and electrical rooms

In situations where there are transformers, switch rooms or other electrical gear housed separately which cannot be protestater systems, they shall be housed
in a 2hour rated norcombustible compartment and provided with an approved detectiortiesysn accordance with the requirements of SANS 10139.

Where sprinkler or spray protection is providdtetenclosure or compartment shall be enclosed in a bund to contain attlestsiequired in Rule 106

1126 Goods stored in the opendrenchers

Compartmentation and separation between combustible materials stored in the open air and in sprinklered buildings shaticbedamce with National Building
Regulations.

Drenchers are purpose made sprinklers and are designed to spray water over a surface to provide protection againstuiee €kpasse of standard sprinklers with
the fusible elements either in place or removed is not acceptable.

For a single owner or occupier, the separation between combustible materials stored in open air and the sprinkleredshailidimag be less than 10,0 metres where
Table 101 is applicable and 15,0 metres whdigh Hazardables are applied or not less than 1,5 times the height of the stored material, whichever is the greater.
Where these distances cannot be achieved a drencher system shall be installed.

Goods must be stored in such a way that, in the event of fire, they will not collapse onto the side of the building.

The drencher system must extend along the walls of the protected building to 10,0 metres beyond each end of the stored goods.

The feed for the drenchers must be taken from the upstream side of the installation control valves and shall be manaadig opttr an automatic overide.

The stop valve controlling the drencher installation shall be located near to the sprinkler control valves but must &iel& Gemetres from the goods stored or from
the area where they are expected to operate.

Zones shall not exceed the design capacity of the sprinkler installation.

Drenchers shall be spaced not more than 1,8 metres apart and shall deliver not less thiees4@rlinear metre.
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If a fire can be expected to simultaneously operate the drenchers and the sprinkler protection withiniltheg, allowance shall be made for this when calculating
the water supplies.

Where goods are stored externally, an external hydrant system shall be installed.
1127 Buildings to be protected
1128 Sprinkler protection general requirement

The protected building must be sprinkler protected throughout and no part of the unsprinklered building or section sbeditbee below a sprinklered building or
section except where the omission of sprinklers is specifically allowed as an exceptiorthesgerules. A building which is not so protected will not be classified as a
sprinkler protected building.

Sprinklers shall be located so as not to exceed the minimum parameters as given in these rules and shall be instaligddatalpgoavide optimum performance in
respect of timely activation and distribution.

1129 Buildings communicating directly or indirectly with or adjoining the sprinkler protected building

Every building communicating directly or indirectly with or adjoining the sprinkler protected building must be sprinkéetgudhroughout or unless allowed as an
exception in terms of these rules.

The separation between a sprinkler protected area and apratected area shall have a fire resistance specified by the authority but in no case less-thamu6s,
doors shall be sefflosing or be closed automatically in the event of a fire.

1130 Exposure hazard from nearby buildings

Any detached building within 10,0 or 15,0 metres, (dependent upon risk), of the protected building which is considersdribagrexposure hazard to the protected
building, shall be sprinkler protected. Where there are practical difficulties in pravislich protection as, for example, the detached building under separate
ownership, or is lofty and open on all sides, (e.g. timber storage sheds), and the value of standard sprinkler protiettizifulsthe sprinkler system shall be extended
in the praected building to provide external protection. This protection will cover window and door openings and any combustiblessefctiie wall opposing the
exposure hazard.

Sprinkler protection shall be provided in any detached or adjacent building which is within 10,0 metres of the protedied bnill constitutes an exposure hazard.
As a general guide this would include any building that:

Has a capacity exceeding 156.m
Is within 100 metresof the protected building.

Might present an exposure hazard to the protected building, provided that, where there are practical difficulties in grpvatection for a detached building, the
sprinkler system of the sprinklgarotected building shall be extended to provide external protection.

Any building or part of a building that houses diesel engirieen fire pumps.
1131 The sprinkler protected building Obligatory exceptions

Sprinkler protection shall be not provided in the following parts of a building or plant:

a) Grain silos or grain bins inside buildings that form part of a corn mill, distillery, malting mill or oil mill.

b) Salt baths, ovens, metal melt pans and hovels and kilns in pottery works, earthenware works, brick waddstidamd glass works.

c) Areas, rooms, or places where the water discharged from the sprinkler installation might present a hazard or could eeamye.p

d) Over potable water storage where there is danger of contamination of the stored water in the event of sprinkler operasiprirtidgr protection may be
located over such places if they are protected by a suitable canopy.

1132 The sprinkler protected building, Permitted exceptions

1133 Staircases and stairways

These include nogombustible stairways, spaces below stair headings, (but not rooms above the stairway), and lift lobbies, provided that:

a) They are enclosed by structural elements, (such as Watlss,and ceilings), that have a fire resistance rating not less thhal2 fireresistance rating.

b) all openings to the sprinklgrotected building, (such as doors but other than glazed windows), have a fire resistance rating not le$mtirdir@resistance
rating.

c) Allglazed areas that issue from these stairways, etc. havbau@fire resistance rating and are protected by-cfftsprinklers on the unprotected side.

d) Noncombustible stairways where the total area of glazing does not exceed 1,5 metres per storey, provided that such gldmacadamestability rating
and a 2hour fire resistance rating.

e) Any stairway that complies in all respects with these provisions except for the ceiling over the top landing if sprie&tEmpioprovided for such ceiling,
and to any rooms above the stairway.

f) A cutoff sprinkler protects the unprotected side of two areas of which only one is sprinkler protected.
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1134 Lifts
Lift shafts and lifts with setflosing metal doors shall have a fiesistance rating not less thantdur.
1135 Toiletsgo t I @I G2NRASaz 2/ Qav

These includeooms that present no fire hazard in terms of processes and storage and that are of a minor proportion with respect téetttegftoor area at that
level, provided that:

a) All structural elements or components of the rogsuch as walls, floors, and ceilings), have a fesistance rating not less thanhbur.

b)  All openings to the sprinklgrotected building, (such as doors but other than glazed windows), haveradistance rating not less than thehbur fire
resistance rating and are protected by -ait sprinklers on the unprotected side.

c) Allglazed areas that issue from such rooms have adsistance rating not less thant®ur and are protected by cufff sprinklers on the unprotected side.

d) Any such room or compartment of which the floor area exceedsi®equipped with suitable manual fifighting equipment.

e) There is no common ceiling or floor void space to the rest of the premises

1136 Additional considerations

The protection of the openings between the two nsprinkler protected buildings is not required if the indirectly communicating building is not at any point within
10,0 metres of the sprinkler protected building, and the directly communicating buildfgnisn-combustible construction without combustible linings to walls and
roof and is occupied as offices or for purposes not involving the use or storage of combustible materials.

Window openings shall be fixed and fitted with suitably rated glass such as heat strengthened or tempered. Sprinklees! iedpsrtifically listed and approved as
window drenchers. Cognisance shall be taken of any horizontal or vertical obstruatidn$ aecessary, sprinklers shall be fitted to both sides of the glazing. These
following areas shall be separated from the sprinkler protected portions of the building in accordance with the authanityjhasdiction or be provided with an
appropriake automatic fire extinguishing system as detailed:

In the case of rooms or compartments containing electronic apparatus, having walls of combustible materials and ceitingsmbuostible materials, or under
drawn with norcombustible materials provided that a line of open window drenchers is fittedideitthe room or compartment along the combustible walls and
operated by multiplgiet-controls within the room or compartment.

Silos or bins constructed to provide a fire rating in accordance with the authority for the storage of grain inside Hoitdiimgspart of corn mill, distillery, malting or
oil mill premises where the substances expand on contact with water.

Near industrial furnaces, ovens, kilns, salt baths, smelting ladles or similar equipment, the undersides of screens erestteddover the wet ends of paperaking
machines and if the hazard would be increased using water to extinguish a fire.

A shed, building or storey separated from the sprinkler protected building by a wall constructed to provide a fire ratiogrd@nce with the authority in which all
openings are protected by approved fireproof doors or fireproof shutters or approved imdoors with cubff sprinklers.

A building occupied solely as offices or private dwelling, separated from the sprinkler protected buildings by a watitednistnorovide a fire rating in accordance
with the authority or cavity wall in which all door openings are protected by singleoapd fireproof doors or single approved fireproof shutters, or approved wood
doors with cutoff sprinklers.

A building communicating with a sprinkler protected building through a fireproof staircase, provided that all openingstairtizse from the nosprinkler protected
building are protected by single approved fireproof doors or single approved fireghadfers, or approved hardwood doors and -@ft sprinkler inside the non
sprinkler protected building.

1137 Life safety installations

In general, sprinkler protection shall be provided in all areas where a life safety installation is required to maintzamdisifens for the evacuation of persons from
sprinklerprotected areas.

A life safety building cannot be classified-igh Hazard
1138 Partial protection

Partial protection is the single largest cause of sprinkler failure. Partial protection is loosely defined as a porgoms#gbeing sprinkler protected with
communicating sections that are not.

Partial protection can lead to a fire originating in the protected area radiating heat into the unprotected portion okthésps and starting secondary fires. The
heat from these fires radiates or spreads back into the protected area causing excessikieisoperation. This results in a lowering of the available water flow and
pressure, excessive fire, water and smoke damage and probable loss of the premises.

Conversely, a fire originating in the unprotected portion will radiate heat or spread into the protected portion rapidhgoamisecessary sprinkler operation
overwhelming the sprinkler system installed.
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Fire resisting doors

An approved fire resisting door shall comply with the requirements of SANS 1253:2003 and Bable 13

a)
b)
c)
d)

Must be complete with doorframe and associated hardware assembly
Must be identical to the original SANS 12&3ted door

Must bear a metal label indicating SANS 1253 approval

Must comply with the time and size requirements of SANS 1253.

All fire resisting doors must be fitted with automatic devices capable of closing them from any set position and of loaidirgpdn. Manual movements of the doors
must not be prevented by the automatic device. Where double doors are installed a {eadicator mechanism shall be fitted.

Table 139 Fire door minimum resistance period

1 2 3 4

Class _ Minimum resistance.periods, minutes .

Stability Integrity Insulation

A 60 30 30
B 120 60 60
C 120 120 No Requirement
D 120 120 120
E 30 30 30
F 30 30 No Requirement

For perfect separation between fire resisting floors:

a)
b)
c)
d)
e)

1140

One suitably classed fire door is required to be fitted to every opening on each floor.

An individual floor may be deemed a separate risk if each opening from that floor is protected by one Class B, (cod® an®¥udbff sprinklers.

For perfect separation between buildings having perfect walls constructed to providenairii&®e fire rating:

Class A or B doors are not adequate to protect openings.

Class C doors may be used to protect openings if two doors at least 1,0 metre apart if fitted to each opening, the ogebéngrotacted by 230 mm
brickwork having a concrete slab for a roof so that afé®isting cubicle is formed.

Provision of hand extinguishing appliancesGeneral requirements

Hand extinguishing appliances are necessary adjuncts of sprinkler protection. Their main use is in the extinguishnsanttb&fireipient stages before the sprinklers
are brought into operation and for final extinguishment of the small remnantsmobestion which may not have been completely extinguished following the operation
of the sprinklers. It is therefore necessary in the case of sprinkler protected premises for hand extinguishing appliaageevinled as required in SANS 10400 TT

37.

A hose reel complying with the requirements of SANS 543:2004 and bearing this mark of approval shall count as sixdinggtmbubverage of the entire premises
is achieved considering partitions, walls, and obstructions.

Fire hose reel feeds are permitted to be taken from a 50 mm connection frommpgkigeam side othe installation control valve assembiyly. The water flow and
pressure requirement of the hose reels shall be considered when calculating the water demand for the sprinkler system.
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SECTION: 2 WATER SUPPLIES

2000 General requirements

Water supplies shall be under the control of the occupier of the building containing the installation. Where this is ficalpiahe right of use of theupply must
be suitably guaranteed.

The water for a sprinkler installation must be potable and free from fibrous or other matter in suspension which mayehe lgzise accumulation in the system
pipeworkis obligatory.

Where the water supply is likely to be predisposed to microbiologically influenced corrosion, steps such as introdutzibte dgide into the water must be taken.
Additives or chemicals shall not be used in sprinkler systems unless these have been proven to have no detrimental effect.

The use of salt or brackish water is not allowed. In special circumstances where there is no fresh water source avasideigtiom may be given to the use of salt
or brackish water, provided that the installation is normally charged with fresh veaigithe system operation is not compromised.

The sprinkler water supply must have a pressure/flow characteristic that will adequately supply the simultaneous opeth&dmosé reels and sprinkler system to
the requisite design criteria. It must be automatic and thoroughly reliable and not subjedher freezing or drought conditions that could deplete the supply.

The maximum allowable static pressure, (Ffftowing), under any circumstances, shall not exceed 1,200 kPa in any part of a sprinkler installation with the water supply
at the normal level.

Should the static or neflowing pressure exceed 1,200 kPa, suitable measures shall be taken to limit this accordingly.
2001 Connections to other services

The supply pipe or the pipe that connects the water supply to the trunk main of a sprinkler system or to the sprinklatiamstallves must not have any connections
except as indicated in Table 201 and all connections must be provided with a stopeaftae supply pipe.

The pumps and the water source of a sprinkler system shall be separate from any pumps and water source of the hydediunirestedipt as allowed for in these
rules.

Table 201 Allowable water supply connections
1 2
Water supply type Acceptableconnections

A town main supply where the supply pipe is not a dead @mdi nominal diameter|
is not less than 100 mm where fed from both ends. In the case of a-eeddeed,
the supply pipe shall be 150 mm nominal diameter

40 mm for nonindustrial or domestic use
50 mm fire hose reel connection takenpstream of the alarm valve

Elevated private reservoir 50 mm fire hose reel connection takepstream of the alarm valve

Gravity tank 50 mm fire hose reel connection takepstream of the alarm valve

Automatic pump 50 mm fire hose reel connection takepstream of thealarm valve
2002 Internal ring mains

Where there is a ring main within the premises, it is permissible to provide isolating stop valves of the indicating itypktyrabrained and padlocked in the open
position and situated to maintain the maximum possible service in the event of fractureegessary, to close part of the ring main.

2003 Required number of supplies

Sprinkler systems are graded according to the number and type of water supplies available. There are two classes, gulyesithllstcomply with the requirements
of these rules:

Single water supply:

Town main.

Elevated private reservoir.

Gravity tank.

Diesel engine driven pump drawing from an approved subdivided or two 50% capacity suction tank(s).

A single supply for High Hazardgystem may be accepted on the basis that the supply is thoroughly reliable and the water supply as well as the
sprinkler system is tested in accordance with the minimum requirements as detailed in these rules. Hard copies of tesketgistsr and d¢f

site as proof of compliance.

f.  All maintenance checks and schedules must be carried out as required. Where installed, the pump house remote alarom revtifictta

logging unit must always be operational and shall be connected to the person/s responsible for the system testaigtandnoe.

a0 oe

A failure to produce the required documentation means that the system does not comply with these rules.
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Duplicate water supplies:

a) Duplicate water supplies are strongly recommendedHigh Hazardsystems due to the nature of these risks. This ensures that should one
supply be out of service for any reason, the alternative supply is operational.
b) Duplicate water supplies are strongly recommended for Early Suppression Fast Response systems.

Duplicate water supplies are required for the following types of sprinkler installations:

a) Life Safety.
b)  Water supplies that are designed for the simultaneous operation of sprinklers, hydrants, and hose reels.
c) Installations that feed muklienancy industrial sites under multiple ownership.

Note: Hydrants shall be installed on a separate reticulation. The connection to the hydrant reticulation shall be taken upstream of
the installation control valve assembly.

Multi-tenancy industrial sites under single ownership requdtplicate water supplies. Should single ownership change to
multiple ownership, duplicate water supplies may be required for each occupancy.

The following combinations of water supplies are regarded as affording a duplicate water supply service:

a) Two town mains that are not interconnected.

b) Town main and elevated private reservoir or gravity tank.

¢) Town main and diesel engine driven pump.

d) Diesel engine driven pump and elevated private reservoir or gravity tank provided the latter does not form the sourdy tof thepgiesel engine driven
pump.

e) Two elevated private reservoirs or gravity tanks.

f)  Two automatic pumps where the primary pump may be electric motor driven and the secondary pump shall be diesel engireadngérom approved
subdivided or two 50% capacity suction tank(s). This arrangement assumes that the pumps are not opeiatitiglibut independent of one another and,
where possible, have similar characteristics at all flow and pressure rates. Where flows and pressures differ, eadtbartitesitedl as a separate supply
for design and calculation purposes.

g) Three automatic 50% capacity pumps, all of which are diesel engine driven. They shall have identical characteristid tienezpable of operating in
parallel at all possible flow and pressures rates of the sprinkler installations drawing from apgutdadded or two 50% capacity suction tank(s).

2004 Acceptable sources of supply
2005 General

The use of potable water is obligatory.
In-line boosting of avater supply is not permitted.
Where fire pumps form the supply for a sprinkler system, pumping in series is not permitted.

The use o water supply in two or more buildings under separate ownership is not allowed.
2006 Town main

The main must be capable of furnishing at all timethefday and night the minimum pressure to flow requirements for the simultaneous operation of the hydrants,
hose reels and sprinkler system to the requisite design criteria.

The main shall preferably be fed at both ends and each end shall be capable of satisfying the flow and pressure demands.
Terminal mains or branch dead end mains shall not be less than 150 mm diameter.

Each town main connection shall be fitted with a pressure gauge between the supply pipe stop valve andrétamoralve which shall be designated the installation
O2y G NRE OFf@S a!é¢ 3JlLdaASO

The town main network must be fed from a source of at least 100€apacity plus 90 times the maximum envisaged flow requirements for the simultaneous operation
of the hydrants, hose reels and sprinkler system to the requisite design criteria.

Any stop valves, apart from those under the control of the Water Authority, on the branch connection from the town maipensesured open with a chain and
padlock, (keyed alike), and under the control of the occupier of the building containing thksiticta

Where a town main supply forms part of a duplicate water supply with a pumped water supply, the town main shall be cldssasg@mdary supply. The pump
starting pressure shall be set to above the highest known town main static pressure.

The pressure and flow capacity of town mains are normally not guaranteed by the local authority and flow from such rheaisgriokler installation might be reduced
by fire brigade operations.
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If an installation has a town main supply, a reduction in pressure can have adverse consequences. A supply of storeceasgsrsacurity in this respect.

The water pressure in the town mains shall be measured during a flow test at a period of maximum demand and shall be@thlistedcount of static head and
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At the proposed point or points of the connection to the town main feeding the sprinkler installation, a pressure recbatirghallbe installed for not less than

seven continuous days, to prove the integrity of the supply.
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flow range achieved at test during a period of maximum demand. In no case shall the agsesgde reduction be less than 50 kPa.
Where it is proposed to utilise two mains as a duplicate service, in addition to the requirements mentioned above:

a) Both incoming mains must be independent, may not form part ahtnconnected system and shall have stop valves so arranged that in the event of a
breakdown anywhere in the system from the boundary, at least one of the mains to the installation can remain operative.
b) The system must be fed from more than one reservoir.

2007 Water meters

Sprinkler connections should not be metered. Should a Water Authority insist on metering, a guarantee will be requineg dezice fitted will not reduce the flow
or pressure or be subject to newperation due to foreign matter.

2008 Automatic pumps
2009 General

Where a single pump is required and this constitutes the primary supply, the prime mover shall be a diesel engine.
Electric motor driven pumps may not be used as a primary supply unless it constitutes a duplicate water supply wherebydheusep is diesel engine driven.
It is permissible to combine the flows for sprinklers and hydrants for a site under single or common ownership provided that:

a) The quantity of stored water for the hydrants is not less than that stated in Column 3 of Table 202.
b)  The flow of the pump shall be increased in accordance with Column 4 of Table 202.

c) Any hydrant shall be fed upstream of the installation control valve assemblies.

d) A duplicate water supply is provided.

The reticulation feeding the combinesystem shall, where possible, be fed from a ring or looped main reticulation and sized in a manner whereby should one leg or
portion of the reticulation be isolated, the combined flow and pressure of the simultaneous operation of hydrants, hosandegisinkler system will not be
compromised upstream or downstream of the isolated portion.

2010 General requirements for suctigrelevated and gravity tanks

Before erection of the tank, the installing company shall ensure that any supporting structuregrandd conditions comply with the manufacturer's
recommendations.

Tank capacities shall not be sized dependent upon infill.

The quantity of water required for the sprinkler installation must be automatically maintained.

The tank fill pipe must be fitted with strainer,stop cock and pressure gauge.

The water supply temperature should not be less tha@ 4r exceed 25C.

The location of the tanks shall be such that the tank and structure are not subject to fire exposure. If a lack of apaitablaakes this impractical any exposed
steelwork shall be suitably fireproofed or shall be protected by open sprinklers. Fiferd®deemed to be necessary for steelwork within 10,0 metres of exposures,
combustible buildings or windows, and doors from which a fire may issue.

All steelwork, including any roof steel of a suction tank shall be protected against corrosion.

Any tank, together with the inlet and outlet pipes must be adequately protected against freezing where exposed to seaécecdimditions.

The fill line outletand test return lineshall be orientated so that it discharges water a minimum of 4,6 metres horizontally, from any part of the vortex inhibitor o
suction inlet pipe.

Dependent upon the sprinkler classificatiand type of tankthe tank must have an effective holding capacity of eithenfifutes forOrdinary Hazardnd 60 or 90
minutes forHigh Hazaraf the maximum envisaged flow demand of the installations hydraulically calculated requireoreagsrequired by these ruleShould the
capacity of the tank exceed these requirements, it is permissible to draw upon the surplus for other purposes by meausleif gipe which must be taken out of
the side of the tank above the level of the quantity to be reserfor the sprinkler installation.
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All valves associated with the water supply shalaber near ground level anegadily accessible for exercising, testing and maintenavitteout the use of ladders or
scaffold

The tank shall be fitted with content gauges or an indicator of the flag and ball type or other approved indicator stylghatishow the depth of water therein. The
use of glass or plastic tube which indicates the level of the water is not acceptable clouding.

Flow control valves shall be used to refill the tank automatically and shall be set to operate when the water levelistam@dxi50 mm below the overflow level.

The tank shall beompletely enclosed anfitted with a substantial rigid roahat will carry the weight of a persémwithout distortion and serving to protect against
rain, snow, sunlight, wind, extremes of temperatyaed does not become contaminated with extraneous matter such as dirt insects and vermin.

The roofstructure shall be sloped or domed to prevent the accumulation of water and the roof sheets shall overhang the tank 1@8lisnby nominally.

Adequately sized overflow pipes and drainage facilities of not lesstB@mm diametertaken out of the side of the tanghall be provided and taken to a suitable
drainage point.

The tank must be fitted with an approved indicator showing the depth of water therein. The water must be kept clean drairfreediment and the tank must be
cleaned at least once in eveByyearsor as required by these ruleshen it must be treated inside if this is found to be necessary. The opportunity shall be taken at
this time to examine and overhaul all back pressure and stop valves.

A substantial permanent ladder or stairway extending a sufficient distance above the top of the tank shall be providetttegsgraccess.

Galvanised tanks shall conform to SANS 121/ISO 1461 specifications.

2011 Elevated private reservoirs

An elevated private reservoir is defined as a ground reservoir situated at a higher level than the premises to be pratégtied,under the sole control of the owner
of the installation.

Where such reservoirs serve other than the sprinkler installation, for example, water for trade and domestic purposesusidre a constant capacity of at least
1000 n# plus 90 times the maximum envisaged flow requirement for the simultaneous operation of the hose reels and sprinkler systesgtasite design criteria.

The tank, if the materials used are subject to corrosion, shall be painted or given other suitable protection which rezlneed for emptying the tank for maintenance
to periods of not less than }fears.

2012 Gravity tanks

A gravity tank is defined as a purpeseilt water container, erected on the site of the protected premises at such an elevation as to provide the requisiteepi@ssur
flow conditions at the installation valves. The tank is to be subdivided equally.

If the tank forms the sole supply to the sprinkler system, the supply to the tank must be capable of refilling to they cagaoitd withiné-hours.
If the rate of input of the supply to the tank is less than that required to refill it witHio@rs, the capacity of the tank shall be increased by the amount of the shortfall.

When a gravity tank forms one of the supplies, themeturn valve on the supply pipe therefrom must be fixed not less than 5,0 metres below the base of the reservoir
or tank.

2013 Minimum capacity of water supplies

Dams, lakes, rivers, canals, water features and swimming pools are not acceptable for use as suction tanks.
The minimum capacities of stored water entirely reserved for wet pipe sprinkler systems, shall be derived from:

a) 60 times the intercept of the system curves as shown in Fig@r®7@max with the suction source at its normal level when overlaid against the pump curve
for Ordinary Hazardystems and Early Suppression Fast Response systems, (0,060 x @max = m

b) 90 times that of the intercept of the system curves as shown in Figarfioi7@max with the suction source at its normal level when overlaid against the
pump curve foHigh Hazardystems, (0,090 x Qmax 2)m

2014 Elevated, gravity and suction tanks

In all cases each tamirovide a stored water supply each tank stolprovided with a plate issued by the approving company stating the following:

a) Name of the company that supplied the tank/s.

b) Date of installation.

c) The tank approval number.

d) The type of tank, i.e., welded steel, sectional steel, bladder tank or other.

e) Whether or not avortex inhibitor has been installed.

f)  Required service/refurbishment or inspection interval. (UsuallyeaBy inspection interval.)

Unless the effective stored capacity is prowemrequiredotherwise by hydraulic calculation in accordance with these rules, the effective stored tank capacity shall not
be less than that stated in Table 202 to Table 207 and increased by 25% for dry pipe systems or as required.



Automatic Sprinklemspection Bureau 11/10/2024 Pagell5of 262

2015 Hydrant suction tank allowance

Should a coupling that enables the fire department to draw water from the sprinkler suction tank be installed or thetamgtloeused to feed the hydrant reticulation,
the effective tank capacity shall be increased in accordance with Column 3 of202ble

Table 202 Hydrant suction tank allowance
1 2 3 4
Minimum additional effective tank Flow
Hydrantconsideration Hazardclassification capacity . .
(m) (litres per minute)
1 hydrant Ordinary Hazard 72 1,200
2 hydrants High Hazard 220 2,400
3 hydrants High Hazard 325 3,600
Table 203 Ordinary Hazardninimum tank capacity
1 2 3
Assumedmaximumarea of operation Height of highest sprinkler above control valve Minimum tank capacity
2 assembly .
(m?) el (m?)
15 150
216 30 175
45 200
15 260
360 30 325
45 375
Table 204 Ordinary Hazardninimum tank capacity
1 2 3
Assumedmaximumarea of operation Height of highest zgggﬂglr above control valve Minimum tank capacity
(% Reduction of 216 (m) y (m3)
40 90
30 105
15
20 120
10 135
40 105
30 125
30
20 140
10 160
40 120
30 140
45
20 160
10 180
Table 205 ESFR sprinkler installations minimum tank capacity
1 2
Nominal KFactor Minimum tank capacity
(m?)
20,0 450
24,2 475
32,0 550
36,0 675
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Table 206 High Hazardoof level protection minimum tank capacity
1 2
Designdensity ofdischarge Minimum tank capacity
(mm/minute/m?2) (m3)
75 280
10,0 370
12,5 460
15,0 550
17,5 590
20,0 650
22,5 740
25,0 830
27,5 920
30,0 1010

Where rack or sheffrotection is installed in conjunction with roof level protection, the following additional allowance per sprinkler shalkiée to the suction tank
storage capacity for roof or ceiling level protection:

Table 207 Rack or shelf sprinkler minimum tank capacity
1 2 3
K-Factor Dischargepressure Additional capacity per operating sprinkler
(metric) (kPa) (m3)
8,0 200 12
8,0 350 17
11,5 100 12
11,5 200 18
11,5 350 24
2016 Pump suction tanks

These rules provide for full holding pump suction tanks only. The suction tanks shall be subdivided into two equalstivisairs0% of the required supply shall be
available during maintenance. Alternatively, two separate tanks of 50% capacity nagd@roviding that the layout and positioning of the tanks in relation to the
pump house are symmetrical.

Provision must be made for the pumps to draw from either tank so that when one tank is rendered inoperative for clearamjestance, the other tank is available
for all pumps.

Provision must be made for each section of the suction tank to be isolated for cleaning and maintenance purposes.

Where necessary, provision shall be made at the point where the supply water enters the task#idble baffles to ensure the minimum entrainment of air when
the pump is operational.

The inflow to a tank shall not be less than that required to fill the tanks withihd@@8s. The automatic fill line shall not be less than 100 mm nominal diameter and
fitted with a permanently attached direct reading flow test assembly calibrated to match the required inflow. The filitleteand test return lineshall be orientated
so that it discharges water a minimum of 4,6 metres horizontally, from any part of the vortex inhibitor or suction inlet pipe

Where the pressure characteristic of the town main is not capable of operating a flow control valve or is beneath the nirfilhmate, equilibrium float valves or a
suitable inline booster pump, automatic in operation, shall be fitted to the tank pifié sized in accordance with the required rate of infill and of the same construction
for a jockey or makeip pump as detailed in these rules.

An easily accessible hinged, roof hatch that can be loaktbda minimum dimension of 750 mm by 750 mm shall be provided for the roof to access to the infill valves
and entry into the tank. The opening shall have a curb of not less than 100 mm high and the cover shall have a minimumd @weramof 50 mm.

Suitable platforms shall be provided for the access hatches with a minimum platform area of not less than 800 mm by 60@latforrAs shall be supplied with
handrails to facilitate access to and from the internal and external ladders.

Where inspection hatches are installed at the base of the tank for maintenance purposes, they shall not be less than &0featem t inspection hatches are not
installed, internal ladders shall be constructed of a suitable material not subject tosammro

Outside steel ladders that are arranged for convenient passage from one tank to the other and through the roof hatchpshaltibd. Ladders shall not interfere
with the opening of the roof hatch cover and shall not incline outward from the verticaapoint.
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Ladders shall comply with the relevant safety provisions and shall be fitted with a suitable cage.

At least one anchor point shall be provided on the handrail for the attachment of safety equipment used by personnel #heeang.

Platforms shall have provision for fastening the internal and external ladders.

Platforms shall be fitted with an approved safety rail. This safety rail shall restrict access to areas of the roof pttier #ugess hatch.

Allowance is made for three types of suction tanks:

The tank must be constructed and suitably protected against corrosion in such a way and from such materials as to ohvéstd fbe emptying, cleaning,
maintenance, or repair to the fabric of the tank for a period of not less thayeHss. Concrete and galvanised sectional steel tanks generally comply with this

requirement although the fabric of the tank shall be examined e@eygars.

The tank must be constructed and suitably protected against corrosion in such a way and from such materials as to ohvéstd fbe emptying, cleaning,
maintenance, or repair to the fabric of the tank for a period of not less Bwears. Welded circular steel tanks generally comply with this requirement.
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Should it be necessary to empty one of the tanks for maintenance, the tank must be cleaned in a short as time as possitgeargddelay to a minimum.

Where alternative protection is used, the lining shall be applied and maintained in accordance with the recommendatiemsadubt manufacturer.

A record of the refurbishment or maintenance shall be permanently attached to the tank and updated as required.
2017 Pump suction balance tanks(Slave or makeup tanks)

A balance tank shall be gravity fed without the use of any mechanical or motorised devices to achieve the requiredrfglchphtity of the sprinkler system as
defined as Qmax.

Where a balance tank is retrofitted to make up the minimum amount of stored water, the feed from the tank shall not carm#e primary tanks suction line but
into the fabric of the tank or subdivisions.

The feed pipe from the balance tank leading into the primary suction tanks shall be sized one diameter larger than thérsutgeding the fire pumps.
The balance pipework shall not be fitted with a vortex inhibitor or any other device or fitting that may restrict graeitdttion
The balance tanks feeds to the primary suction tanks isemiiredto be symmetrical in layout.

The valves and flexible couplings shall be arranged to allow maintenance to be carried out without isolating the entisepphter

Figure 201: Positioning and feed pipe layout of a typical balance or slave tank

||§t|| Gate valve Balance tank

Flexible coupling

@ Vortex inhibitor

. . . .
Primary suction Primary suction

Tank one Tank two
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2018 Pump suction tank sumps

An approved vortex inhibitor shall be fitted to all suction pipes unless circumstances do not allow for the installation.

In calculating the effective capacity of a pump suction tank, the depth shall be taken as the measurement between thé moim&INJ £ S@St Ay G(KS
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When a suction pipe is not fitted with an approved vortex inhibitor and is taken from the side of the tank as in Figumed 212, there must be a clearance of not
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Where, under special circumstances, a vortex inhibitor could not be installed within a pump suction tank, the effectveapa@ty of the tank shall be taken as
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Where an approved vortex inhibitor is installed in accordance with Figures 204, 205, and 206 and is seated on the biade gfthe 2 NJ 4 dzY LJZ RA Y Sy & A 2
may be taken from the base of the sump or suction tank to the vortex inhibitor top flattgehment. In the case of Figure 206, this is not an appropriate arrangement
for the employment of a vortex inhibitor.

Where the suction pipe draws water from a sump at the base of a suction tank, the dimensions of the sump shall not &e teasith Figures 204, 205, and 206 as
applicable and specified.

Table 208 Suction pipe inlet clearances
1 2 3 4 5
) : I5AYSyarzy a. S5AYSyarzy 5AYSyahizy | Minimum diameter of vortex
Nominal diameter . . . . . S
5 o= 4 dimension from the suction | without an approved vortex with an approved vortex inhibitor
2F adzOuAzy |. L A, .,
pipe to the bottom of the sum inhibitor inhibitor axé
(mm)
(mm) (mm) (mm) (mm)
65 85 250 100 200
80 90 310 100 250
100 100 370 100 400
150 100 500 100 600
200 150 620 100 800
250 200 750 100 1000
300 200 900 100 1200
350 300 1050 100 1200
400 300 1050 100 1200
450 350 1200 100 1200
500 350 1200 100 1200
15AYSY&aAzy a.é Ad GKS YAYAYdzy RAAGIYOS gAldK2ddi | @2 nNihéubperilghgeivben thig égligmy
is installed.
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Figure 202: Typical vortex inhibitor
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Figure 203: Typical minimum dimensions aflearances from tank sides and division walls and sumps
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Figure 204: Effective capacity of a suction tank (A)
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Figure 205: Effective capacity of a suction tank (B)
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Figure 206: Effective capacity of suction tank (C)
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The approvedprinkler installer shall be responsible for the supply and installation of automatic pumping sets which must conforra taléses

A pump shall have a stable head overflow curve, i.e., one in which the maximum head and shut off head are coincidemah@htiead declines continuously with

an increasing rate of flow.

Pump sets shall be capable of satisfying the flow rate and pressure requirements of any assumed maximum areas of offezatj@teém under consideration when

the pump suction tank level is at the low water line.

The pump shall provide a pressure of at least 50 kPa higher than that required for the most unfavourable assumed maxiofurpenat&on, (Pmax).
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The maximum predicted flow shall be assumed to occur at the intercept of the system demand flow/pressure relationshipyidrathiécally most favourable assumed
maximum area of operation with the pump performance flow/pressure characteristic when tig guiction tank water level is at theghwater line, (Qmax).

An automatic pump shall start automatically and shall be stopped manually.

The fire pump, driver, controller, water, and power supply shall be protected against possible interruption of servich thamage caused by weathering of any
description, explosion, fire, rodents, insects, vandalism, or any other adverse condition.

Where more than one pump is installed, they shall have compatible characteristic curves and be capable of operatingl iat @édirpbssible flow rates.

All main isolating and test valves within and outside the pump house shall be secured in their correct operative positi@dsmvn link chain and padlocks and
subsidiary valves with light chain and padlocks which are keyed alike.

Pumping in series is not an acceptable configuration for sprinkler systems.

2021 Air Release Valves

Fire pumps shall be provided with an approved floperated air release valve having a nominal minimum diameter of not less than 12,5 mm discharging to atmosphere.
2022 Pump room

A pump house is the most critical part of a sprinkler system. The fire pwimgifto be housed within a structure classed as fireproof that will resist the passage of
flames for the requiredime frame as stipulated in order t@tain structural stability, insulation, and integrity for the expected period.

Steel shipping container are not suitable as pump houses for the South African environment and have proven to be prablemwstticases.
The pump room must always be locked and a notice stating where the keys are obtainable must be mounted on the door.
Fire pumps shall be housed as follows:

a) The pump house is to be located between 6,0 and 15,0 metres away from the protected building dependent on the codegrstaledaagdplied.
b)  Theconstruction is to be 12fhinute fire rated but can be reduced to-6lnutes if the premises are fully sprinkler protected.
c) The separation between a pump house and the protected premises where space is restricted must be via a fire waithatelr26ing.

Internal Pump House

a) The pump house situated within a building shall be separated from the rest of the building byrégnLig® rated compartment where access is from the
outside and not through the protected building. The doors to the pump house are t€las®and rated fdl20-minutes. If the pump house is located at or
below the ground level, the entrance, or other means of access to it shall be from a street, public place, or an opeheasite.on

External Pump House

a) The pump house will be separated from a protected building by 15,0 metres if that building is not fully sprinkler protected.

b)  The pump house will be separated from a protected building by 6,0 metres if that building is fully sprinkler protected.

c) The pump house will leeparated from a protected building by a 120nute rated fire wall where it is positioned against the premises being protected or
within the 6,0metre radius.

d) The pump house will be constructed of 220 mm brick.

e) The roof will be concrete of at least 100 mm thickness.

f) A crawl beam will be centrally located to enable a chain block and tackle to be attached capable of lifting the heaviest amygpiece of equipment.

g) The doors will beBlass and rated for 12@inutes.

h)  Louvres will be exempt from the-G8F 120minute requirement.

i) Windows shall be fitted with Georgian wired glass and are exempt from ther @20 minute requirement.

Equipment, such as pumps, elevated private reservoirs and gravity tanks shall not be housed in buildings or sectionsesf\whemd@ hazardous processes are
undertaken or where there are explosion hazards.

The temperature of the pump room shall be maintained aboved@here compression ignition type engines are used. Adequate natural and mechanical ventilation
must be provided and increased, if necessary, to limit the temperature rise in the pump room to not more #@aldve the ambient temperature under stationary
to engine full load conditions for a period of not less titamours.

Mechanical extraction shall be positioned at high level close to the roof or ceiling of the pump house whereas louverseskghossible, be positioned at a lower
level to draw air across the diesel engine.
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Table 209 Mechanical ventilation air extraction for pump houses

1 2

Minimum air extraction

Size ofengine (m? per minute)

2 and 3cylinder naturally aspirated 6
4-cylinder naturally aspirated 6
4-cylinder turbo charged 6
6-cylinder naturally aspirated 6
6-cylinder turbo charged 12
8-cylinder engines 15
Above Tlitre capacity 20

Where it is impractical to heat the pump house to the required temperature, all equipment within the pump house shalldzbthet® C.

All gauges, isolation devices, test valves, control valves shall be located no more than 1,7 metres above floor, waliktk@ynolepel and shall be easily accessible
visible,and free of clutter.

Where appropriate, platforms, steps or elevated walkways shall be provided to negate trip hazards and obstacles. Posigqunipment close t@xhaust pipes or
manifolds shall be avoided.

Artificial and emergency lighting shall be provided within the pump house and lighting levels shall not be less thanvBérkipossible lighting switches shall be
positioned adjacent to the entry to the pump house or room.

Sufficient natural lighting is recommended, (where the pump house is located above ground). Access doors are not aarguiailtirig natural lighting.

All equipment within the pump room must be clearly labelled and tagged. This in turn shall relate to comprehensive opstaiittgpns detailing the required testing
and maintenance routine.

2023 Pumphouse protection

Where a pump room is situated remote from the sprinkler protected premises, such that it is impracticable to provide rspraikletion from one or other of the
installation control valve sets in the premises, the sprinkler protection in such a pumpe hoays be supplied from the nearest accessible point on the downstream
side of the norreturn valve on the supply pipe from the pump.

In such cases there shall be a controlling stop valve, (secured in the open position), fitted on the supply pipe tokleessfagether with an approved alarm device
with visible and audible indications of the operation of the sprinklers providedeaptimp house.

The alarm shall be in an approved position at a responsibly manned location in the plant or on the premises.
A 15 mm drain valve must be provided downstream of the flow alarm to permit a practical test of the alarm system.
Sprinklers for the protection of a pump room shall have a minimum operating temperature 6f 93

No sprinkler shall be located within 800 mm of the diesel engine exhaust pipe.
2024 Pump house drainage

Provisions shall be made for the pump house floor to be sloped to provide natural drainage of the pump room where theqmrispatmve finished ground level.

An adequately sized sump pump must be provided, and awuakr level warning device fitted to this for pump rooms which are partially below the finished ground
level.

The cooling water from the engine jacket and the leak off water from the pumps shall be taken back to the suction tan&wiatdle drainage point.

All test and drainage lines within the pump house shall be taken separately to a suitable drainage point or facilitytexteer@imp house whereby the discharging
water will not wet the person testing the system.

2025 Pump house pipework

The pump house must be arranged and sized to allow easy unobstructed acpgssaork pump units and controlling equipment.
All pressure gauges within the pump house must conform to the requirements of these rules.

A clearance of not less than 5,0 mm shall be allowed around all pipes thathpasgh walls or floors of the pump room to provide relief against any movement. The
space around the pipe shall be watertight and packed with mineral fibre, asphalt mastiweorsuitable material held in place with collars on each side.

There shall be a suitable number of joints on the pipework to allow any of the equipment to be removed for overhauliigoanmept to minimise the amount of
time the fire pump is inoperative for maintenance or other reasons.
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The weight of pump suctiopipework delivery pipework and valves, and any dynamic forces acting on them shall be carried by purpose made pipe supports and no
by the pump branches.

All pipework must be suitably supported with at least one support on both suction and delivery as close to the pump qassisifplesand no strain shall be imposed
on the pump casing by thgipework

It shall be possible to unbolt suction and delivery flange bolts on the pump and no visible movement shall be observgigemtirg at this time.

Pump test lines shall be adequately anchored and restrained.
2026 Pump foundations

The pump and driver shall be mounted on a common base plate and connected by the means of a flexible coupling. A spliaglgwana shall be fitted over the
flexile coupling.

Provision shall be made for lifting lugs permanently attached to the base plate for safe rigging of the pump unit.
¢KS olasS LXFGS aKrtt 0S8 aS0OdNBte FidGlOKSR (2 02y ONBGS F2dzyRFGA2Yy Ay IO
The pump and driver mounted on the common base plate shall be fixed by way of foundation bolts to a reinforced concrat@éfophidth which shall either be a:

a) Foundation Plinth Cast as an integral part of the pump room floor, or
b)  Floating Plinth Cast as a separate foundation, set into the pump room floor.

The foundation shall be installed independent and free of expansion joints and shall be at least 300 mm wider than thet pnmaf sides.

The minimum height that théoundation shall project above the floor shall not be less than 150 mm but shall have sufficient height to achieve therynesght,
to accommodate the pockets for fixing bolts and to ensure that the foundation bolts do not come into contact with Watere a floating plinth is used it shall be
between three and five times the weight of the unit to ensure alignment is maintained and vibration is taken up.

The foundation should preferably be made of reinforced concrete that has been poured without interruption to within 25thenfioished height.

The top surface shall be well scoured and grooved before the concrete sets to provide a bonding surface for the grout.

Machinery foundations, frames or platforms are acceptable providing these mountings are of sufficient strength and midis$atodathe static and dynamic forces
imposed by the pump set.

The base plate with pump and driver mounted on it shall be set level on the foundation.

After the pump and driver unit have been placed on the foundations, the coupling halves shall be disconnected and thedpdiivprachecked for alignment, they
shall be checked for alignment again after all pipework has been connected, the base @HéelJend the base plate and foundation bolts grouted in concrete.

Only after alignment are the coupling halves to be reconnected.

After commissioning the pump base plate must be filled with grout of high strength and poured in accordance with the riaNBasth Q@ A y a4 G NHzOG A 2y & @
for uneven foundations as well as evenly distribute the weight of the pump set, prevargment, and reduce vibration.

When the grout has thoroughly dried an approvedhzbked paint shall be applied to the exposed faces of the grout to prevent air and moisture coming into contact
with it.

Formula 201: JFEO0dA FGA2Yy F2NJ I LldzyLloa F2dzyRIFIGAz2y KSAIKID

The foundation height may be calculated as follows:

®
ctmm 0
Where: H is the height of the base, (metres).
W is the total weight of the pump set, (kg).
2400 is the density ohormal concrete, (kg/f).
B is the foundation width, (metres).
L is the foundation length, (metres).
2027 Pump set installation and fixing

Vibration isolators or anti vibration mounts or dampers are not acceptable for use on fire pumps.

The pump set must be installed before installing the suction and delivery lines. This will ensure that the pipes aregasitivatch the pump location and prevent
a transmission of load which will induce strain onto the pump casing.
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The following procedures shall be carried out before and during the pump installation:

a) The foundation shall be checked for position and correct dimensions before the pump set is put in place.

b)  The pump set shall be positioned level on the foundation using shims or packing pieces at the point specified by thenpmiactetrer.

c) Shims or packing pieces shall support the pump set frame on at least two sides of any anchor bolt.

d) Foundation bolts shall pass through purpose made holes in the pump set base frame tandugdt lugs welded to the side of the base plate frame.
e) After levelling the pumps at the nuts, the anchor bolts may be partially tightened, systematically and evenly, but riinabdttreue setting.

f)  Pump sets shall be grouted to the foundation by filling the pump base with grout as required by these rules.

g) The shims or packing pieces shall also be grouted in place with grout extending along the full length of the frame.

h)  After the grout is fully cured the nuts on the anchor bolts shall be tightened to the torque setting recommended by thet puamufacturer.

The pump set alignment shall be finally checked after the pipework has been connected to the pump.

The pump set shall not be+himmed or moved to accommodate misalignments of the sygigrawork
2028 Anchor Bolts and Projection

Achor bolts shall pass through the pump baseplate to secure the unit to the plinth or foundation. Brackets welded ontmphieageplate are not an acceptable
means of securing a pump to a plinth or foundation.

Anchor bolts projection above the top of concrete shall be as follows:
a) For single nuts: 0 "0 6 phQ
b)  For double nuts: 0 O 6 chQ

Where: P is the anchor bolt projection above concrete, (mm).
G is the thickness of the grout, (mm).

B is the thickness of base plate, (mm).

D

is the diameter of anchor bolt, (mm).

During construction to provide tolerance for errors in the elevation of the anchord@tement, a thread length of not less than three bolt diameters shall protrude
above the pump foundation.

The thread length required at the top of the anchor bolt must be sufficient to accommodate two nuts artthfra$ the anchor bolt diametgprojecting above the
top nut. See Figure 207 for examples of suitable anchor bolts.

Figure 207: Typical examples of pump base platasd differing acceptable anchor bolts
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2029 Suction pipework and fittings

Valves or flexible couplings shall not be fitted directly to the pump suctionaniétthere shall be é&tween 5 and 10 diameters allowed between any fitting and the
pump inlet on the suction line.

Gear driven butterfly valveiacrease turbulence and the possibility of blockagedare acceptable for use on suction liredy when installed between 10 diameters
upstream of the pump suction inle¥Where an isolating suction valve is within 5 to 10 diameters of the pump suction inlet, a post indicator outside spinyaikeand
valve shall be used.

Where it is not possibleo make provision for a sufficient settling distance in the pipework before the pumfipe flow conditiones or straightenes shall be fitted
downstream of any valve or fitting in accordance with an acceptable standarcasu&©O 5167 or ASME MB@.
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Centrifugal pumps shall be installed below the minimum effective storage level of the water supply which in the caserofasudiis the low water level "X". See
Figures 203, 204, 205 and 206.

The suction pipes under positive head conditions shall be symmetrical so that the suction tanks will drain proportiodaialyhencase of more than one pump set
being installed, each pump will receive its proportional supply.

When the suction pipe and the pump suction are not of the same size, they shall be connected with an eccentric tapered(neshsition piece), in such a way as
to avoid air pockets in thpipework i.e., belly down. The transition piece shall have a maximum included angle not exceeding $6all be at least two diameters
long.

Bends in the suction pipework shall be kept to a minimum. Bends and tees shall be of the long smooth swept type haviesgphaadature of not less than one
and-a-half-times the diameter of the suction pipe.

An isolating stop valve shall be installed on all pump suction pipes except where the pumps are operating under sootidititfis and the known higtvater level
of the source is below the level of the pump suction pipe.

To provide stress relief when the pump and its suction supply are on separate foundations with rigid intercorpipetivagk there shall be at least one approved
flexible coupling positionedxternal to the pumgpouse andipstream of the suction isolating stop valve on all suction pipes of 65 mm diameter and \&igae two
suction tanks are provided and these are on separate foundations, additional flexible couplings will be required to takeeipirag that may occur between them.

A compound vacuum pressure gaugjeall be connected to the suction pipe either in the position provided by the pump manufacturer on the pump casing @& as clos
to each ofthe pumpsuction inles as possible. The face of the dial shall read in kilopascals and have a maximum pressure range of minus 100 kPa toaplus 150 kP

2030 Pumps installed under positive head conditions

Where pumps are installed under positive heamhditions a common suction pipe is permitted and the following additional conditions must be observed

a) The diameter of the pipe must be such that a velocity of 1,8 metres per second is not exceeded when the pump is operitingratflow demand, i.e.,
Qmax.

b)  The suction line must be laid truly horizontal. A rise towards the pump without dips may be allowed provided so thahrimeanapped in the suction pipe
for flooded suction or positive head conditions.

2031 Pumps installed under suction lift conditions

Suction lift is to be avoided where possible as experience has shown that this is problematic.

Where pumps are installed with their centre line above the minimum effective storage level of the water supply or installedsithan twethirds of the effective
storage capacity in the tank above the top of the pump casing, they are under suctammditions.

The diameter of the pipe must be such that a velocity of 1,5 metres per second is not exceeded when the pump is operasiimguah flow demand, i.e., Qmax. The
height from the low water level to the centre line of the pump shall not exceed 3,2 metres.

For every 100 metres increase above sea level the vertical height must be reduced by 100 mm.

At the lowest point on the pump suction pipe a foot valve shall be provided and the position of the point of entry tottkalf@omust comply with the dimensions
given in Columns 2 and 3 of Table 208.

A strainer with openings that shall prevent the induction of a 5,0 mm solid sphere shall be fitted upstream of the foonvalggoomp suction line and shall have an
aggregate open area of at least 1,5 times the ciEdional area of the suction pipk shall be fitted to ensure it can be cleaned without the tank having to be emptied.

There must be adequate provision made, (lifting lugs), to ensure that the foot valve and strainer can easily be removedddnan. There must be at least one
flanged joint above the level of the water and before the pump. Consideration shall betgitrenprovision of guides or runners to enable the assembly to be removed
and repositioned without causing damage or stressing other components.

Automatic priming equipment must be provided to ensure that the pump will be always primed with water and shall take tio¢ forelevated cistern maintained
automatically filled from an alternative supply, with a priming pipe therefrom taken direchéopump delivery branch upstream of the nogturn valve on the
connection close to the pump.

Where pumps are under suction lift or negative head conditions, there must be independent suction pipes and elevatecdpanmegnents for each unit which shall
not be interconnected.

The suction pipework must be laid truly horizontal or with a continuous rise towards the pmohwithout dips to avoid the possibility of air locks for suction lift
conditions and shall not exceed 30,0 metres in length inclusive of fittings unless calculation proves otherwise.

The water for priming the pumpuction connection shall be provided by a connection from a branch from a town main forming a supply to the premises. Such
connection must be made on the town main side of the meturn valve, upstream of any pressure tapping for the pump starting device.

The size of the priming tank shall not be less than 500 litres capacity.

The size of the priming pipe shall not be less than 50 mm nominal diameter.



Pagel260of 262 11/10/2024 Automatic Sprinkler Inspection Bureau

Mechanical seals shall be used on pumps installed under suction lift conditions.

Means must be provided whereby the priming tank, the pump case and the suction pipework are maintained and filled witiotvatiestanding serious leakage
from the foot valve, the arrangements being such that the pump is started if the water in thencibt&ins from it at a greater rate than can be supplied from the
normal source and the water level drops to two thirds of the normal level.

2032 Nett positive suction head

The NPSH required by the pump (NPSHTr), under installed conditions will be the Net Positive Suction Head AvailableegsiRSHagttes to a minimum of 10%
more than the pump duty point Qmax.

Formula 202: Calculation of NPSH available

The available NPSHa shall be calculated at the puamuait as follows:

6GOYOO O phv O O

Where: NPSHa is the NetPositive Suction Head Available, (metres)

Ps is the suction head measured from the lowest water level to the pump suction centre line or impeller eye, (metres).
Pa is the effective absolute atmospheric pressure at the installed altitude, (metres).

Pv is the Vapour Pressure, (metres), (assumed to be 0,32 metres).

Pf is the friction loss in suctigripework (metres), using the pumpnout

If a pump is installed under suction lift conditions, Ps may be negative, however the minimum NPSH available shallsnibiainedigsmetres.
2033 Delivery pipework and fittings

A town main bypass connection shall be provided unless duplicate supplies are provided whereby the bypass is recommeategjbired. The connection is to
be taken to the delivery side of the pump downstream of the neturn and stop valve. The bymashall be the same diameter as the water supply connection and
fitted with a nonreturn valve. Stop valves, chained in the closed position, shall be fitted on the upstream and the downstream side of¢hernmalve.

When the delivery pipework and the pump delivery are not of the same size, they shall be connected with a concentricireduaceazzle shaped transition piece.
It shall be ensured that all downstream pipework is suitably rated in terms of the atatievorking pressure of the system.

A nonreturn valve shall be installed on all pump delivery assemblies.
A stop valve shall be installed on the downstream side of therrturn valve to make the nereturn valve and pump accessible for repair.

A pressure gauge shall be connected to the delivery pipework between thestiarm valve and the pump delivery flange or on the pump casing if an outlet has been
provided by the pump manufacturer.

There must be a test valve and pipe connection coupled to the pump delivery branch downstream of tleéunorvalve, including an approved direct reading flow
meter or an orifice plate test arrangement to facilitate a flow and running pressure testeopump at any flow up to Qmax. A direct reading flow test arrangement
shall be calibrated to not more than 1,35 the value of Qmax.

Where the pump draws its water from a sump, care shall be taken to avoid aeration of the water during testing.

The test water shall be returned to the suction tank.

Where it is impracticable to dispose of the water discharged under a full load test condition, details of the facililidseanaist be acceptable to all parties.

Where more than one pump forms the source of supply to the fire protection system with identical characteristics, thedeasiagi be taken from the common
delivery pipe, provided a stop valve is fitted in the delivery pipe downstream of the test cammedthile not testing, the stop valves on the test pipe must be secured
in the closed position by a chain and padlock.

All pump delivery stop valves must be of the gear driven butterfly type and secured in the open position by 25 mm lirdadhzélocks.

A direct connection, without isolating facilities, for the starting mechanism must be taken from downstream of the débiperglge and shall be not less thaBidm
diameter.

Each pump shall have separate starting arrangements.
2034 Jockey or makeip pump

A fire pump shall not be used as a pressure maintenance pump.

Where automatic pumps are installed and to cater for natural leakage a jockey orupgkenp must bditted to maintain pressure in the system.
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The jockey pump shall:

a) Be of centrifugal pump design

b)  Sized to prevent this pump from maintaining one sprinkler in operation without the main fire pump starting.

c) Shall be free of hunting and shall matuse water hammer.

d) Have a steep head to capacity characteristics to avoid excessive flow when pumping within the pressure operating range.

e) Have a pressure and operating range not exceeding 1,200 kPa at any sprinkler and shall not be less than the pressefttngwiicttest the primary fire

pump.
f)  Have a discharge pressure sufficient to maintain the desired fire protection system pressure.
g) Have arated capacity of not less than any normal leakage rate and

The kilowatt rating of the jockey pump motor shall be sufficient to drive the jockey pump from no flow to maximum floviotowitiiout overloading.
A jockey or makeip pump shall be of cast iron casing construction with bronze internal parts and high tensile steel shaft or better.

The suction pipe for the jockey or make up pump shall be taken from the side or top of the main fire pumps suction lotdrand the bottom where sediment may
be drawn into the unit.

A nonreturn valve shall be installed in the jockey or maigepump discharge pipe upstream of an isolating stop valve.

Stop valves and unions shall be installed in such places as needed to make the jockey or make up purmypedmch nvaive along with other miscellaneous fittings
accessible for repair or removal argplacement.

Means must be provided to reduce the applied water pressure to the jockey or-nake&mp starting device to simulate the conditions of automatic starting and
stopping at the requisite pressures.

Full details for the approval of the proposed jockey pump must be submitted to the approved testing authority simultaméthutihe details required for pump
approval testing.

A jockey pump shall not be used for commissioning, filling, or priming any part of a sprinkler system.
2035 General requirements for pumps

Two pumps of differing or identical flow and pressure characteristics used for making up the total calculated demanihkiea system and used as a single water
supply is not permitted.

The performance characteristics of pumps shall be such that the pressure falls progressively with the rate of demanahilstthaing capable of providing the rate
of flow and pressure required at the highest and most unfavourable parts of the peat@cemises, the output will be so controlled that there is not an excessive rate
of discharge at the lowest level in areas close to the installation valves.

Applications for approval shall show that the pressure and flow characteristics of the pump will adequately satisfy ke datguirements of the most unfavourable
and most favourable areas of operation.

The closed outlet valve pressure, under installed conditions shall not exceed 1,200 kPa.

In selecting pump characteristic curves, allowance shall be made for the increase in pressure at zero flow due to amisbafaspeed of the prime mover and for
an increase or decrease in pressure due to a positive or negative pressure at theymtiop ange.

Means for venting all cavities of the pump casing and pipework shall be provided.
Pumps shall be of centrifugal horizontal split case or end suction horizontal shaft design.
For end suction pumps bronze case wear rings shall be fitted to the pump casing.

Cast iron shall not be used for any wetted rotating component or stationary part in close running contact with the rottibgmPumps constructed other than as
above shall have the design features approved for sprinkler use.

All pump parts shall be standard stock items with no special treatment, i.e., impeller under filing, polishing or othesaranpt permissible.
For end suction pumps it must be ensured that the bearing housing is adequately supported.

The coupling between the engine or motor and the pump must allow each unit to be removed wdisturbing the other.

Fire pumps shall have a direct drive and shall start automatically.

A fall in water pressure in the sprinkler system, which is intended to initiate the automatic starting of a pump or puetif, thle same time provide a visual and
audible alarm preferably in an area with responsible manning where the pump houseieditemotely from the risk.
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Table 210 Pump part materials
1 2
Part Material
Bearings Ball/Roller Type Stainless Steel
Casing Cast Iron
Case wear rings Bronze
Gland Bronze
Gland packing High Grade Graphite Cotton
Impeller Bronze

Lantern Rings

Bronze or Stainless Steel

Mechanical Seals

Carbon Ceramic (Suction lift conditions)

Shaft E N 8 Steel
Shaft sleeves Bronze
Stuffing box bushes Bronze

The starting of the pump or pumps shall not cause the cancellation of the alarm.

The visual and audible alarm shall form part of an alarm system approved for sprinkler use and shall be initiated [a\elspacate contacts. These contacts shall
consist of one changever moving contact and two fixed contacts, one normally opeth@me normally closed, or two separate contacts, one normally open and one
normally closed.

The contacts shall be wired to clearly identified terminals on the terminal strip of the controller. The contacts shéiegositive make or break type, but the alarm
aeaidasSy aklrtt 6S RSaA3aySR (2 2 LISNIherSnodeytargirifake®biedkysighals. 8 A 3y £ a4 | yR &K f ¢

In all cases each pump must be provided with a plate issued by the company witnessing the endurance test stating ttge followin

a) The endurance test approval number.

b) Name of the company that supplied the unit

c) The pump model.

d) The pump serial number.

The impeller diameter.

f)  The rotational speed.

The churn pressure of the pump.

The duty point flow and pressure of Pmax.

i) The duty point flow and pressure@max.

j)  The duty point flow and pressuretb® runout, i.e., 110% of Qmax
k)  The maximum power absorbed at the flow rate given.
I)  The flow and pressure of Pmax.

The flow and pressure of Qmax.

The flow and pressure tfe runout

Where the performance characteristic is achieved with an orifice plate not integral with the pump delivery, the plate must ference to the fact that the
performance given is that of the pump and orifice plate combination, together with the flalveopump, pressure loss across the orifice plate affieaktor of the
orifice plate.

When the pump set is shut down, no water must circulate.

Means must be provided to reduce the applied water pressure to the starting device to simulateritiition of automatic starting at the requisite pressure. This can
take the form of a drain valve on the hydraulic connection to the pump starting pressure switch and suitable permanegedeaitities must be provided. Where
valves are used to contkthe drop in pressure, they shall be of the diaphragm type.

In order that the pressure may be dropped at a suitable rate to judge the pump cut in pressure, the drain valve refgreditbédfitted with an orifice plugA pressure
gauge to indicate the pressure at which the pump starts must be placed between the isolating and drain valves in suoh thpoditan be read during the starting
test. Figure R8s a typical example of a pump automatic starting arrangement.

tLdo0
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Figure 208: Typicalauto-start arrangement
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All pressure switches, if screwed directly into a tee shall be fitted with a 150 mm sludge and sediment traggafradimg material. If the pressure switch is fitted
onto a rising sprig of 100 mm in length, a sludge trap is not required.

Power sufficient to drive the pump at the required pressure must always be available.

Power for the warning systems must be taken from a separately switchedisulit to that feeding the pump in the case of an electric pump. In the case of diesel
engine driven pumps, the power for the warning system may not be taken from the battery ishiskd for automatic starting.

The warning system shall be equipped with its own batteries which shall have an ahtquereapacity to provide 48ours of monitoring the complete system afd

K2dzNJ 2F | dzZRAGE S | yR -@ANMOzzA G & t ¥ Svypa ¢IK SOX DA & 3dBY ySOGSR G2 | agidOK adziLi
pump room distribution board.

Pumps must be driven by an approved diesel engine if this is the primary supply or electric motor as a primary suppelarndie as the secondary supply.

Fire pumps shall not be used for commissioning, filling, or priming any part of a sprinkler system.
2036 Starting pressures of fire pumps

Once started, a fire pump must run continuously until stopped manually.
Means shall be provided for manual starting by reproducing the pressure reduction.
a) Jockey pump

The jockey or makep pump shall be set to start automatically when the pressure in the system has fallen to a value of not less than 9@¥tuafh the
pressure of the primary pump and to shut off automaticallys@onds after the system pressure has been reached of the churn pressure of the primary
fire pump plus the minimum static supply pressure when the suction tanks are at their normal level.

b)  Primary fire pump

The automatic starting device for primary pumps shall be of an approved pattern and set to operate the unit when the pmetsgutrink main has
fallen to a value of 80% of the churn pressure of ghienary pump. Where the churn pressure exceeti®00 kPathis shallnot be less than 100 kPa
beneath the starting pressure of the jockey puonB0 kPa where the churn pressure is lower than 1,000 kPa

Two pressure switches shall be provided to start the diesel engine driven pump. The pezssude switch shall be set to operate at not less than 20 kPa
and not more than 50 kPa beneath the starting pressure of the primary switch. They shall be connected in such a wagrtisatiteithwill start the
pump automatically. See Figur@2

The second pump of a three 50% capacity pump system shall be hardwired to start automatically wigbeoB@s of the primary pump coming into
operation.

c) Secondary fire pump

Where duplicate pumps are provided the second pump shall be set to start when the trunk main pressure falls to a valoeoemve 60% of the
churn pressure of the primary unit but not less than 100 kPa beneath the starting pressure of the priMdrya Y I Ay LINB & a dzZNB & 6 A (

Note: In all casest must be ensured that the jockey and fire pump starting pressures are set above that of static pressure.
2037 Deadheading

Sufficient water must be permitted to circulate when the pump is running to prevent it from overheating when operating agésed discharge valve. Recirculation
into the suction line is not permitted.

The quantity of water discharged in litres per minute may not be less than the equivalent of 10% of the numerical kitovgattf rlee prime mover and must be
included when sizing a pump. See Figu8.2

An isolating valve with a minimuholediameterof 10 mm drilled into the gate to ensure water passes through this valve when the pump is operational when the valve
is closed shall be fitted downstream of a flow indicator or sight glass. The valve shall be locked in the correct opsitineyith a Ight chain and padlock.

Formula 203: Calculation of flow of water to waste
The minimum quantity of water that flows to waste when a pump is churshadl becalculated as follows:
5
0
6 Y

CcR

QT
Where: Q is theflow of water to waste in litres per minute.

P is1,25 pumpabsorbedpowerat churnpressuran kW.

T is the maximum allowableemperatureriseassumed to beKL5°C
G of water assumed to bé,2 kJ/kg° C.
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Figure 209: General arrangement for a pump coolingater to waste under churn conditions
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2038 Pump approval

Each complete engine and pump set must be tested on a suitable test bed and be independently witnessed by a recogniseg apianity familiar with the
requirements of fixed fire protection systems. Prior to testing, the information detailed by tfependent witnessing and approving authority shall be provided.

Adequate warning and copies of the detailed information shall be circulated to the approving authority in order that theytmeay the test. Copies of a certificate
showing the records of the hydrostatic and endurance test which shall be conductesl fiolliwing manner must be supplied to the inspecting authority.

Before shipment from the factory, each pump shall be hydrostatically tested by the manufacturer for a period of not |dssrthantes.
The test pressure shall not be less than 1,5 times the churn pressure of the pump plus its maximum allowable suction head.

The pump casings shall be tight at tiest pressure and during the test no leakage shall occur at any joint.
2039 Detailed endurance testing information

The pump test acceptance grade shall be in accordance with ISO 9906:2012(E) Table 8 2U in that zero negative toleraeqesrsitédid other than efficiency
where a negative 5% can be accepted.

Pump

a) The pump manufacturer.

b)  The pump model.

c) The pump serial number.

d) The pump impeller diameter.

e) The pump duty points of Qmax and Praaxi runout

f)  Sprinkler installersalculated flove and pressures of the design points
g) Net Positive Suction Head required at all stated flows and pressures.
h)  Power absorbed at calculated flow.

i) The pump efficiency curve.

If a pump impeller or complete pump unit excluding the prime mover requires replacing once installed, the pump set sheditée on site or at a suitable test bed
for a period of not less tha@-hours at any flow up tounout. The test shall be independently withessed by a recognised approving authority familiar with the
requirements of fixed fire protection systems.
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Diesel engine

a) Make of engine.
b) Speed of engine for site conditions.
c) Rated power output, (2#hours in 24hours) at the suggested site speed.

Electric motor

a) Make of motor.
b)  Speed of motor.
c) Rated poweputput.

2040 Endurance test diesel engine driven pump

The pump set shall be run at the pummout for 6-hoursand shall be taken tounout where the pressure and flow at this point shall be recorded.
If a diesel engine requires rebuilding or replacing once installed, the pump set shall be retested on site or at a esiitadtefor a period of not less th&hours.

At the end of the test the engine speed, the suction and delivery pressure must be recorded at zero, 25%, 56¥ax5%)0% which is deemed to Qenax and
runout which is110% of Qmax. Each point shall be clearly indicated on the test curve.

The following hourly records shall be made:

a) Ambient temperature.
b)  The engine speed.
c) The cooling water flow rate.
d) The temperature of the watento and out of the engine.
e) Engine jacketooling water
i Temperature taken from a suitable welch pl(gso known as core or freeze plugs
f)  The lubricating oil temperature.
i Temperature taken from thdieselengine sump.
g) FlowOQmax x 1.1.
h)  Pressure at flow in (f) above.
i) The pump gland temperature.
i)  The bearinglrive and free enbearingtemperatures.

Note: If the diesel engine spedsladjusied more than5% of thedocumentedest speed, the fire pump set is deemed to have failed andghdéirgo
diagnostic evaluation.

2041 Endurance test electric motor driven pump

The pump set shall be run at the pumymout for 6-hours.
If an electric motor requires rewinding or replacing once installed, the pump set shall be retested on site or at atesitblele for a period of not less th&shours.

At the end of the test the engine speed, the suction and delivery pressure must be recordem a25%, 50%, 75%max, 100% which is deemed to Qenax and
runout which is110% of Qmax. Each point shall be clearly indicated on the test curve.

The following hourly records shall be made:

a) Ambient temperature.

b)  Motor bearing temperatures.

c) Stator temperature.

d) Bearing temperatures.

e) Themotor speed.

f)  FlowOQmax x 1.1.

g) Pressure at flow in (f) above.

h)  The pump gland temperature.

i) The bearing drive and free ebhdaringtemperatures.
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Figure 210: Typical layout of a duplicate supply flooded suction pump room
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Index to Figure 2@

Primary unit, electric motor driven pump with cooling water line to waste.
Secondary unit, diesehgine driven pump, cooling to heat exchanger.

Jockey pump.

From suction tank. (50% subdivided or two 50% units)

Flexible coupling. (Where pump and pump house are on separate foundations)
Isolating stop valve. (Gate valve preferred aadommended)

Suction line isolating stop valve.

At least 5 diameters, preferably 10, between the pump inlet and any fitting upstream of this unit.

Suctioncompound vacuum pressure gaugading from-100 to +150 kPa.
Cooling water return teank.

Delivery pressure gauges.

Delivery line nofreturn valve.

Delivery line isolating stop valve.

Jockey pump delivery line naeturn valve.
Jockey pump delivery line isolating stop valve.
Jockey pump delivery line into trunk main.
Trunk maing main delivery pipe.

Feed for pump house protection.

Bunded diesel engine fuel tank.

Auto-start test arrangement.

Pump proving test pipe.

Upstream test arrangement isolating valve.
Automatic air relief valve.

Flow meter.

Downstream isolating stop valve.

25 mm drainage pipe led to waste for the test arrangement.
Test return to suction tank.

Pumphouse distribution board.

Pumphouse annunciator panel.

Electric motor driven pump controller panel.
Extraction fan,

Diesel engine driven pump controller panel.

Cooling water to waste return to suction tanks.

Automatic Sprinkler Inspection Bureau
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Figure 211: General arrangements for a pump under suction lift conditions

|
@r—1oo
(o
[L__T]
o— 282 N
® O
‘Ww — | @
© 2w
ol Lslo
i) g= d
O =il




Pagel360f 262 11/10/2024 Automatic Sprinkler Inspection Bureau

Index to Figure 21

A. Foot valve strainer.
B. Foot valve.
C. Eye bolt.
D. Suction isolating valveoptional if the water line is beneath this valve.
E. Suctioncompound vacuum pressure gauggding from-100 to +150 kPa.
Note: ' & €SI &G p FYyR LINBFSNIote mn RAFYSGSNAR NBldANBR 0SG6SSy L)
F. Pump.
G. Diesel engine cooling water line.

H. Automatic air relief valve.

I Delivery pressure gauge.

J. Installation or trunk main pressure gauge.

K. Non-return valve.

L. Isolating stop valve.

M. Diesel engines cooling water return to tank.

N. Auto-start arrangement.

O. To installation.

P. Low level valve for pump startingset to operate at at twethirds the capacity of the priming tank.

Q. Priming tank overflow pipe.
Priming tank town main infill valverepresents 100% in terms of the normal level of water.
S. Automatic starting switckt Mobrey switch set to operate at twithirds the capacity of the priming tank.
T. Priming tank.
u. Priming tank test and drain valve.
V. Priming tank delivery isolating stop valve.

W. Priming tank delivery set at 45

2042 Diesel engine driven pumps

Power available shall be understood as the net power at the driver shaft after derating for speed, altitudemgedature, and for engines and auxiliary drives such
as fans and cooling water pumps.

The engine shall have 10% power more than that absorbed by the pump at any point up to 110% of the pump duty point Queaeti@ns for altitude, temperature
as detailed in Tables 211 and 212 and ancillary components using the continuously rateith @aoa@dance with ISO 3046 at the engine selected speed which shall
not exceed that as allowed in Table 213.

The diesel engine must be of the compression ignition type capable of being started without the use of wicks, cartridgegplugsaor ether, at a pump room
temperature of 4 C and must accept full load within-58conds from the receipt of the signal to start.

The diesel engine must be naturally aspirated, supercharged or-thiboged and either air or water cooled. Charge air cooling must be water cooled.

Radiator cooling is not an acceptable or a suitable method of cooling for South Africa. If radiator cooling is the amlgvaiable, theradiator must be ducted
externally to the pump house.

The diesel engine must be capable of operating continuously on full load at the site elevation for a minimum pehiodrsf
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Thediesel engineshallbe provided with a governor to control the engine speed within 5,0% of its rated speed under any condition of load upltdahe rating.
Should electronic injection be installed to achieve the required level of governing engine speed, the following shadéirberitepl
a) All fail safe features shall be removed.
Where a communication bus is being used:
a) Annunciation of communication failure shall be monitored.
Where analogue controlled linear actuators are used.
a) Two controllers shall be run in parallel.

The diesel engine must not have any manual device fitted to the engine which could prevent the engine starting. Wherears/fiftad, it shall automatically return
to the reset position for automatic starting.

The diesel engine shall be provided with a tachometeproximity switchesnd an hour meter which must be permanently attached to the engine or the controller
panel.

The diesel engine must be provided with an excess fuel device for the automatic cold starting of the engine. The degtcensatdomatically to the reset position
for automatic starting.

The diesel engine must be provided with dual auxiliary starting solenoids which shall be continuously rated.
2043 Cooling system

The following systems are acceptable:

a) Cooling by water from the sprinkler purdipect into the engine cylinder jacket(s) via a regulating valve of not less than 10 mm diameter to limit the applied
pressure to a safe value as specified by the engine manufacturer. The outlet connection from this system must ternsisgib@trien abve the engine
water outlet pipe and be directed into an open tundish or sight glass so that the discharge water is visible.
b) A heat exchanger, the raw cooling water being supplied from the sprinkler pump via a regulating valve, of not less thaimhtetem if necessary, to limit
the applied pressure to a safe value as specified by the engine manufacturer. The raw cooling water outlet connectienslystarthmust terminate at
least 150 mm above the water outlet pipe and be directed into an apatish or sight glass so that the discharge water is visible. The water in the closed
circuit must be circulated by means of an auxiliary pump driven from the engine and the capacity of the closed ciratibelegsithan that recommended
by the engie manufacturer. If the auxiliary pump is belt driven, there must be multiple belts such that should half the belthénegikaining belts must
be capable of driving the pump.
c) Direct air cooling of the engine by means of a multiple belt driven fan. When half the belts are broken, the remaimmngbbéxapable of driving the fan.

Where engines use cooling water from the pump discharge, means must be provided to prevent excessive pressure on thekmgsstem. The regulating valve(s)
Ydzad 0SS &S0 RdNAyYy3 aAisS O2NMIV&AN2FAYEAg préautczodtaavaluik HsSpelifist by theSerigine manufacturer. Once
pre-set, the regulating valve must be completely enclosed in a locked housing to prevent the valve working loose due toigeat@al of water movement or
tampering.

A 0250 kPa, pressure gauge shall be fitted in the line between the regulating valve(s) and the inlet to the engine jackéexchheger.

The cooling water line must have a suitable strainer fitted prior to entry into the engine jacket or heat exchanger.

All cooling water pipes including return pipes must be of galvanised steel or copper.

The additional total water consumption rate for cooling the engine either directly through the cylinder jackets or as liag water supplied to a heat exchanger
plus the cooling water consumed to prevent the pump overheating whilst churning shalbbielgad.

To prevent an excessive buitidl) 2 F LINB&adzNBE Ay GKS Sy3aysS 210180z y2 (GKSN¥2aG-2 SRS ONDS dzi |
valve on the inlet side and the ultimate open discharge shall be free of any other vakesdrictive fittings.

A flow indicator sight glass shall be fitted on the engine cooling water discharge pipe. The piping must be returned disdreirgle directly to the pump suction tank
and may not be taken into the suction or test pipe. In all cases care shall bettakesure that no flow through the engine jacket takes place whilst the engine is
stationary.

Spring loaded or electrically operated pressure limiting devices are not permitted.

2044 Air filtration

The air intakeshallbe fitted with a filter of adequate size to prevent foreign matter entering the engine and must be protected from waterdesefhere sprinklers
are fitted in the engine room.
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2045 Exhaust system

The exhaust pipe run must be as short as possible to minimise back pressure and fitted with a lineltbflegection and suitable silencer and the total back pressure

AKFtf y2G SEOSSR (KS SyaiayS YIydZFlI OidNENEQ NBEO2YYSYRIGA2Yy ®
The exhaust system must be supported to ensure that there is no weight on the flexible pipe.

The lined flex bellow is designed to accommodate expansion and not misalignment.

The lined flex bellow section may not be welded to the exhaust pipe but must be fixed using purpose made flanges or.couplings
Where the exhaust system rises above the engine, means must be provided to prevent any condensate flowing into the engine.
The exhaust systeshallrun at least 300 mm above engine base plate level.

The engine exhaust system within the pump house shall be lagged or guarded, as necessary, for the safety of personnel.

Attention is drawn to the need to ensure that the point of exit of the exhaust pipe from the engine house does not pdee @sky/tb the structure, and that exhaust
fumes cannot be drawn into the engine house or into any occupied building.

Figure 212: Typical exhaust system
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2046 Engine shut down mechanism

On the diesel enginan extended accessible fuel stop contoo] for engines with electronic governor, a stop pushbuttdearly labelled must be manually operated
and return automatically to the starting position after use.

2047 Fuel
¢KS SyaiayS FdzSt Ydzad O2YvYLXeé& 6AGK GKS SyaAayS YIydFlI OGdzZNBENEQ NBIdZANBYSy(ao

The capacity of the tank must be sufficient to allow the engine to run on full log&Hours.

Sufficient fuel to run the engine on full load fhours in addition to that in the engine fuel tank must be kept on hand.

Where there are two diesel engine driven fire pumps they shall have separate fuel tanks and fuel feed pipes.

Provisionshall be made for the retention of any spilled fuel using a material impervious to the contents of the tank for a bundhahicbntain not less than the
contents of the fuel tank plus 33%.

Drainage facilities for the bund shall be provided.
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2048 Fuel tank

The fuel tank shall be of welded steel and shall be located above ground in accordance with municipal requirementsc Tikadtaftithe fuel tank when full shall not

SEOSSR (KS YIydzFl OGdzNBNRAa LINB&&dz2NB fAYA(GOD
The fuel tank shall be fitted with a drain valve of at least 20 mm diameter at the base of the tank.

The fuel tank may be fitted at the end of the pump set furthest away from the pump or outside the pump house but shaitibeegoi® a safe location to ensure
there is convenient filling access and that the fuel line runs are as short as possible.

The tank shall be mounted higher than the engine fuel transfer pump and be provided with an indicator showing the levilalfiththe tank.
The fuel level indicator shall not allow any leakage or spillage of fuel if broken.

Fuel tanks shall not be fitted to or above either the engine or the batteries, neither shall they be positioned such syaitlagy or leakage from the fuel tank can
come into contact with any hot surface on the engine.

2049 Fuel feed pipes

The fuel feed pipe shall be located at least 20 mm above the bottom of the fuel tank.
Any valve in the fuel feed pipe between the fuel tank and the engine shall not automatically close and shall be placedtadigctank locked in the open position.

Pipes that carry lubricating oil or fuel shall be of flaresistant reinforced flexible hose or suitable material listed for this service. Pipes shall not be made from plastic,
rubber and pipe joints may not be soldered. Piping for any fuel line shatlencbpper, cast iron, aluminium, or galvanised tubing.

2050 Fuel system auxiliary equipment

The following shall be provided:

a) A sludge and sediment trap.
b) A readily visible fudével gauge which must not be of the glass or plastic tube type.
c) Damage or fracture of the fuel level gauge must not result in fuel spillage.
d) Aninspection and cleaning hole.
e) Afilter between the fuel tank and fuel pump mounted in an accessible position for cleaning
f)  Means to enable the entire fuel system to be bled of air.
g) Anair vent to prevent air locks or a vacuum forming.
h)  Means to fill the fuel tank.
Air relief cocks are not allowed, screwed plugs are permitted.
2051 Starting mechanism

Provision must be made for two separate methods of engine starting as noted below.

Two separate batteries of adequate capacity must be provided for automatic and manual starting of the engine.

Where electric starting is used, the system must operate from a battery supply recommended by the engine supplier.

Automatic starting by means of a battery powered electric starter motor of the axial displacement type having no retaohieg eainertial features. The pinion must
rotate at reduced speed during the process of engagement with the flywheel gear uindpifting the initial engagement the pinion and armature shaft assembly must

mesh by moving axially towards the gear ring.

The starting sequence must be initiated by a fall in pressure in the water supply pipe to the sprinkler installation ahéngpgement facilities must be provided
should the starter pinion fail to engage with the engine flywheel ring.

When the engine fires the starter motor pinion shall be withdrawn from the flywheel ring automatically by means initisdedirbgtly driven tacho generator or
centrifugal speed or proximity switch.

Flexible drives are not permitted.

Battery charging, voltage generators, alternators and pressure switches on the &ngicating system or water pump outlet, as a means eedergising the starter
motor, are not permitted.

The starter motor in combination with each battery power supply shall have a design capability to rotate the enginedst3atiimutes or twelve cycles of not less
than 15-seconds cranking and notmorethést SO2 y R4 Q NBa il o

2052 Batteries

Sealed maintenanckee batteries only are acceptable.
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Each battery used for starting must be of a type suitable to accommodate the method of charging with an expected lifexihapgly 4years and not less than 3
years with a capacity to provideminutes continuous cranking or twelve cycles of cranking a cold engirteCoédcording to the method of starting employed.

A builtin hydrometer shall be provided to enable the state of the batteries to be determined. An information chart pertainingloiltia hydrometer must be
mounted on the battery case.

All batteries within a pump house shall be engraved with the date of installation and shall be replaced at lea3tyeaesyregardless of their condition.

Batteries shall be readily accessible for servicing, positioned side by side and not stacked, located on stillages #boveséioeired against displacement and in a
position where they will not be exposed to excessive temperature, vibration, mechaaicege, or flooding water.

Current carrying parts, regardless of voltage, shall be at least 300 mm above finished floor level.

Battery cableshallbe at least 50 miwith a current carrying capacity of not less than 345 amperes and be fitted with suitable bolt through lug style terminals.
Cable insulation must be resistant to petrol, diesel, lubricating oils, and diluted acids.

Batteries used for starting the diesel engine shall be located close to the starter motor.

The length of the battery cables shall be as short as possible subject to a maximum allowance of 300 mm slack.

Batteries not used for the automatic starting of diesel engine driven pumps, when fully charged and disconnected fromgtire sl be of sufficient capacity to
monitor all specified circuits for at least-4®urs, followed byl-hour in fully operational alarm condition.

Any battery used for an automatic power failure alarm shall not be used for the automatic starting of a diesel engin@uiripear for any purpose other than
protection against fire.

2053 Battery chargers

The means of charging thmatteries must be by a fully automatic continuously connected constant voltage, variable current up to 5 amperes chaggeutawiatic
trickle and boost charge facilities.

The equipment must indicate that each battery and the relevant charger circuits are connected and carrying direct current.

The charging rate shall be set so that the battery does not gas excessively at any stage during the charging and sinaditivaluadjusted to suit the state of the
battery.

The circuits of the batteries must not be linked so that power may be transferred from one to the other.
The charger must have se#setting overload protection and shall be capable of operating on a short circuit.
The charger shall operate on a short circuit and operate even when the battery is totally flat.

The charger shall float a fully charged battery continuously.

The charger shall be designed to be protected against damage when an attempt is made to charge a reverse connecteddbsitihyiraiiate an alarm when the
charger output has failed.

2054 Tools and spare parts

A standard kit of tools and spare parts as recommended by the engine manufacturer should be provided with the engine@ntdmpivhere pumps are installed
outside main urban centres.

2055 Deration factors

The kilowatt output of the diesel engine as determined at sea level is initially derated for altitude. The resultant pailabteais then derated for temperature.

The deration factors of Table 211 and Table 212 shall be allowed for when determining the kilowatt output of the diesel engin

Table 211 Diesel engine altitude deration factors
1 2
Type of engine Altitude deration
Naturally Aspirated 3,5% every 300 metres above 150 metres above sea level
Turbo Charged 1,5%every 300 metres above 150 metres above sea level
Inter-cooled Turbo Charged 1,0% every 300 metres above 150 metres above sea level
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Table 212 Diesel engine temperature deration factors
1 2
Type of engine Temperaturederation
Naturally Aspirated 2,0%every 5,3 C above 30C ambient
Turbo Charged 3,0% every 58C above 30C ambient
Intercooled Turbo Charged 1,0% every 5&C above 30C ambient
Table 213 Maximum allowable diesel engine speeds
1 2
Diesel engine size Maximum speed
2 or3-cylinder 2600 rpm
4-cylinder naturally aspirated 2400 rpm
4-cylinder turbocharged 2200 rpm
6-cylinder naturally aspirated 2400 rpm
6-cylinder turbocharged 2200 rpm
8-cylinder 1800 rpm
2056 Electric motor driverpumps

Electric motors for pump sets must be capable of developing a power output of at least 10% more than the maximum powed aytbbpump at any flow rate up
to at least 110% of the maximum calculated flow of the pump duty point Qmax.

Motors shall be of squirrel cage rotor design. 8ilif[y motors may be used where low starting current requirements are desired.

Motors shall be continuously rated in accordance with BS 8#)Gs in A1, wound with Class E insulation and haviemperature rise not exceeding 7& above a
maximum ambient temperature of 4€C when measured by the resistance method given in BS-3800

Motors shall be constructed in accordance with the metric dimensions in conformity with SANS a8@4hall have threphase windings suitable for 50 Hz supply.
Methods used for the cooling of electric motors shall comply with the requirements of SAN®.1804

Motor enclosures shall be totally enclosed fan cooled.

Motors shall have normal starting and breakdown torque.

Motors shall produce sufficient starting torque to accelerate the pump up to full operating speed witisiecbfds.

The starting torque of squirrel cage motors which are to be Star/Delta started must be such that the starting torque prodoeedar will be sufficient to accelerate

the motor up to 75% of full load speeds wittBrseconds. These accelerating times shall be achieved under open valve conditions against the specified motion and

delivery pressure conditions.

Motors shall have the ends of each winding brought out to six terminals in the terminal box in accordance with SAR$ 1884erminal box so that Star/Delta
starting may be used if desired. Motors of 3 kW power less shall have the ends of the thdéegsibrought out to three terminals.

For the electrical operation of reduced voltage starts, timed automatic acceleration of the motor shall be provided, peddti@f acceleration shall not exceed-10
seconds.

Starting resistors shall be so designed as to permiddnds starting operation during each period ofs&@onds, for a period of at leaktour.

Direct online starting is preferred, but star/delta, autoansformer or stator and rotor type starters may be used if limitations in the electric power supply exist.

Variable Speed Drives (VSDs) are also known as Adjustable Speed Drives, Variable Frequency Drives (VFDs), Adjustaileeggueecter Drives, Microdrives
or AC Drives. These drives are a method for controlling motor speed in response to vesgggsglemands and are not acceptable for use on sprinkler installations.

The electric supply shall be obtained from a reliable source. A diesel engine driven generator is not regarded assotetalidé electrical supply as these are not
subject to requirements suitable to these rules.

The electrical connections shall be such that a power supply is always available for the motor when the switches foibiltéodistf other power throughout the
premises are open.
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Any switches on thpower feed to the motor must be clearly labelled:

SPRINKLER PUMP MOTOR SUPPLY
NOT TO BE SWITCHED OFF IN THE EVENT OF FIRE

A voltmeter and voltmeter selector switch and a fully integrated combined phase failure and phase reversal relay sheitibe jorthe controller to indicate there is
a power supply available for the motor and the failure of any one phase of the Aty.sBpph a phase failure/reversal relay shall not prevent the motor from attempting
to start up nor shall it stop the motor while it is operating when any such phase failure/reversal occurs.

The controller shall be positioned in accordance with these rules so that it can be readily seen by maintenance personnel.

An automatic warning of power failure to the motor starting switches, (in the case of AC, supply, of any one phase @iyheskafi be given visually and audibly as
detailed in these rules.

Power for this warning system must be taken from a separately switchedisulbt to that feeding the motor alternatively, where the power is taken from a battery
instead of the mains supply, the battery must be trieklarged and shall have an ampereuh@apacity sufficient to provide 48ours of monitoring the complete
system andL-hour of audible and visual alarm.

The power may not be provided from any battery used for automatic starting of a compregsitian engine driven pump.
2057 Electrical installations

Each pump room shall be equipped with a distribution board which shall be desigivgdrtapt the fault current.

The board shall be fitted with current limiting devices to ensure that the controller, monitoring panel or any other ageesisbris connected to the switchboard is
afforded suitable short circuit baakp protection.

The distribution board shall be fitted with a separate switched fuse unit or circuit breaker of suitable rating to supply eac

a) MV Electric drive controller.

b) Compressiofignition engine drive controller.
c) Jockey pump controller.

d) Pump room monitoringanels.

e) Pump room heating circuits.

f)  Pump room lighting circuits.

g) Pump room plug circuits.

h)  Accessories.

Taking of power for light and plug circuits or any other devices from drive controllers or monitoring panels is stridbiyegkoh

Pump room electrical power connections from the distribution board to the pump drive controllers, annunciator panels, andibiual signalling devices, pressure,
flow and level monitors and interconnections between these items shall be designedifdtspuse.

These power supplies shall be protected by means of suitably rated sfugetunits or circuit breakers on the main HV or MV switchboards. These protective devices
shall be clearly labelled:

SPRINKLERS PUMP POWER SUPPLY
NOT TO BE SWITCHED OFF IN EVENT OF FIRE

The lettering shall be in 25 mm capitals.

The pump room MV switchboard, pump drive controllers, monitoring panels, etc., may be incorporated in one common pantieyithinp room, provided that
general arrangement is acceptable for sprinkler service.

Separately switched power stdircuits shall be used to supply power:

a) For alarm devices connected to pump(s) and for any mains failure alarm system, and
b) For any pump that would be the first to come into operation because of a drop in the sprinkler installation pressurermathspgwered lowwater
pressure alarm system.
The indicating equipment shall be maipswered fed by an uninterruptible power system.
2058 Power supplies
Control and monitoring panels shall be designedaforelectrical fault level of 31 MVA at 415 V, thigwse 50 Hz.
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In the case of diesel engine drive controllers, the following shall apply:

a) All DC electrical components shall be capable of functioning effectively at the reduced voltage levels that occur cheinpekiyig, and
b) Relays shall not chatter on drayut and solidstate circuits shall not "switch" under reduced voltage conditions.
c) The battery power supply for indicator panels or alarm systems shall not be supplied from the batteries provided todstesetlthagine(s).

2059 Cables and wires

Electric cables shall be:

a) Suitable for electrical use in conjunction with sprinkler systems.

b) Selected, handled, and installed in accordance with SANS-2OBFNS 10198 andSANS 10198.

c) Protected, as far as possible, from direct exposure to fire.

d) uPV@nsulated or rubbeinsulated and rubbearmoured, or enclosed in steel conduit, or mindredulated and coppesheathed.
e) Steel wire armoured.

2060 Wires

Electrical wires shall:

a) Be single core, uPMGsulated, annealed copper conductors of 600 V grade in accordance with SANS 1507
b)  Be continuously rated.
c) Not use conductors that have fewer than seven strands or that are ofsgoienal area less thah5 mn#.

The following are normally deemed suitable for sprinkler use (depending on the application):

a) Wiring and wire ways that comply with the requirements of SANS 529, SANS 950.
b) Crosdinked polyethylenénsulated (XLRHBsulated) electric cables that comply with the requirements of SANS 1339.

In the case of cables to motors inside buildings, cable that are:

a) Armoured and rubbeinsulated in accordance with the requirements of SANS 1574, or

b)  Enclosed in screwed steel conduit and that are rufimrlated in accordance with the requirements of SANS 1574 or that are mimsriated and copper
sheathed, and

c)  Wire ways for electrical cables that comply with the requirements of SANSL1197

Steel conduit shall be threaded in accordance with the requirements of SANS.1306

External overhead cables are not permitted.
2061 Circuit breakers and switches

Circuit breakers, isolators and switches shall be suitable for sprinkler use.
Moulded-case circuit breakers shall comply with the requirements of SANS 156 andesdge protection units shall comply with the requirements of SANSL.767
The following are deemed suitable for sprinkler use (depending on the application):

a) Electrical switches that comply with the requirements of 306691

b)  Mouldedcase circuit breakers that comply with the requirements of SANS 156

c) Highvoltage AC circuit breakers.

d) Manually operated air break switches.

e) AC disconnectors and earthing switches

f)  Electrical highvoltage switches that comply with the requirements of SANS 6026% SANS 60265

2062 Fuses, fuse cartridges and fused switchgear

Fuses, fuse cartridges and fused switchgear shall be suitable for sprinkler use.
a) Fused switchgear that complies with the requirements of SRS is normally deemed suitable for sprinkler use (depending on the application).

2063 Busbars, contactors, fused switchgear and instruments

Busbars, contactors, fused switchgear, and instruments shall be suitable for sprinkler use.
The following are deemed suitable for sprinkler use:

a) Busbars that comply with the requirements of SANS 1195.
b) Electrical terminals and connectors that comply with the requirements of SANS DASANS 1433
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2064 Power supplies
2065 General

The equipment and materials shall be installed in accordance with SANS-1@h4Pshall comply with the requirements and be installed by a licensed electrician in
accordance with any requirement relating to occupational health and safety.

Power supply voltages, currents and insulation levels for sprinkler installations shall comply with the requirementsIdff1®ANS

Power supply circuits that serve sprinkler equipment and services shall furitiependently of any other main or subain circuits that do not serve the sprinkler
installation.

Power for light and plug circuits or any other device shall not be taken from drive controllers or monitoring panels.
2066 Main Power Supplies

The power supply shall be obtained from a public electricity supply or other suitable reliable source.

If the electricity supply is not taken from a public source, full particulars of the generating plant shall be agreed albpartigs at the planning stage.
The fuel tanks of powegenerating plant engines shall be kept fully filled when they are kept on gignd

Main power supplies for the installation shall be taken direct from:

a) The main high voltage (HV) switchboard for HV electric rdrioe controllers.
b)  The main medium voltage (MV) switchboard for all MV equipment.

A typical diagram for the power supplies and the interconnecting of controllers and monitoring equipment for sprinkletiossails given in Figure 31
The power supplies for the pump room shall be derived direct from:

a) The main HV switchboard, in the case of the HV electric rdotan controllers.
b)  The main MV switchboard, in the case of the pump room MV switchboard.

Pump room electrical power connections from the distribution board to the pump drive controllers, annunciator/repeater, pamidi$e and visual signalling devices,
pressure, flow and level monitors and interconnections between these items shall besstebea suitable for sprinkler use.

The powersupply circuit for electric motedriven pumps shall be separate from all other circuits in the premises.
Power to drive the pumps shall always be available.

All wiring associated with the electric motdriven pump shall be in accordance with SANS 10142.
2067 Protection

The protection of the main and the control circuit power supplies shall be:

a) Designed to suit a design fault level of 31 MVA at 415 V fphese 50 Hz in situations of varying fault levels.
b)  Provided with either highupturing capacity fuses of suitable rating or circuit breakers of suitable rating and breaking capacity (or both).

Switches that control the power supplies shall be readily accessible to the fire brigade.

Power supply connections to any sprinkler equipment or services shall incorporate suitable isolating protective devibeseaddvices shall be secured against
unauthorized operation.

Separately switched fuse units or circuit breakers of suitable rating shall, for example, be provided for all electimthollers, diesel engine drive controllers, jockey
pump drive controllers, pump room monitoring panel(s), pump room heatingightirg circuits and plug circuits.

Power supply connections to the pump room shall be protected by means of suitably rated switch fuse units or circuit taréatieerspt the fault current on the HV
or MV switchboards.

The following shall apply in the case of electric matdven pumps:

a) The electricity supply to motors shall incorporate fuses of-higturing capacity that can carry the stalled motor current for a period of not less than 75 %
of the period needed for the motor windings to fail.

b)  Any noevolt release mechanism shall be of the automatic resetting type so that, on restoration of the supply, the motor camtbd eegtanatically if the
trunk main pressure falls.

Magnetic and thermal overload trips shall not be used.
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2068 Control panels

Control circuit power supplies shall not exceed a voltage of 110 VAC/DC and shall be deriveddparate, suitably rated doubleound aircooled transformer
within the enclosure of each controller, monitoring panel or power supply point.

Currentcarrying parts of any control circuits and panels shall be at leastriB0@bove floor level.
2069 Electrical earthing

All exposed metalwork in installations shall be efficiently earthed to prevent the metalwork from becoming electricadcharg
Sprinkler pipework shall be not used as a means of earthing electrical equipment.
Electrical equipment below sprinkler installations shall have normal earthing and overload protection.

Sprinkler installation metalwork and metal wiveays for electric cables shall be efficiently connected to the main earthing terminal of the electrical installation.
2070 Cables and cable routes for electrically driven pumps

External overhead cables shall be not used for electrically driven pumps and all cables shall be protected againstdtkardatmdamage.

If there are two or more electric motor driven pumps, failure, (owing to mechanical breakdown or fire damage), of equipo@dés that supply any one pump shall
not affect the supply to other pump.

The supply to the pump controller shall be solely for use of the sprinkler pump set and separate from all other connections.

Where permitted by the electrical supplier, the electric supply to the pump controller shall be taken from the input $idevadin switch on the incoming supply to
the premises and where this is not permitted, by a connection from the main switch.

To protect cables from direct exposure to fire they shall be run outside the building, or through those parts of the luileliedghe fire risk is negligible and that are
separated from any significant fire risk by walls, partitions or floors with adsistance rating of at least 6@inutes forOrdinary Hazardccupancies and 9finutes
for High Hazardisks, or they shall be given additional direct protection or be buried.

Cables shall be in single lengths with no joins.
2071 Pump drive controllers
2072 General

Each pump must have its own controller which shall be specifically designed for sprinkler fire pump service and apsprietlévrservice.

All pump manufacturers must use the panels which are approved in conjunction with their units.

An independent certificate of approval will be required for every panel andraifications without prior approval will invalidate the certificate.

The controller shall be completely assembled, wired and tested by the manufacturer and an independent authority beforatshgpmiine factory to site.

The controller shall be labelled in accordance with these rules and the nameplate shall show plainly the name of the uinanufecidentifying designation, the
complete electrical rating, and the certificate of approval number.

It is the responsibility of the approved sprinkler installer to make the necessary arrangements for the services of alndaNBBAN & NBLINBa Sy il G A &
installation and adjustment of the equipment.

2073 Labels

Labels shall consist of a composite red/white/red plastic sandwich type to show white letters on a red background.
Anodised aluminium type labels with red background are acceptable.
Label descriptions shall be in both English and any other required official language.

The letter and numeral sizes which shall be used for labels are shown in Table 214.
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Table 214 Pump drive controller labels
1 2
Letter height
Labeltype (mm)
Main panel designation 12

Individual component designations

Small component designations

Control/signal deviceesignations 2,5

Plastic embossed stiakn tape labels are not acceptable.
Labels for control fuses shall indicate function and fuse rating.

Each operating component of the controller shall be marked to plainly indicate the identifying letter or number referetieed/iiong diagram and the markings shall
be located to be visible after installation.

2074 Starting and control

In the control circuit there shall be a pressure actuated switch having high and low calibdjistments or two pressure actuated switches, one having high and the
other having low calibrated adjustments and responsive to water pressure in the fire protection system.

Suitable means shall be made for relieving pressure to the presstmated switch, to test the operation of the controller and the pump.

When the pump supplies special water control equipment, (deluge valves, dry pipe valves, etc.), and it is desired t® ptariptioefore the pressure actuated
switch(es) would do so, the controller shall be equipped to start the pump upon operatioe €iféhdetection equipment.

The controller shall be wired for manual shut down.

Shut down shall be accomplished by operation of the stop/reset push button on the outside of the control enclosure amaasetof automatic controllers, shall
return the controller to full automatic position.

2075 Location of controller

The controller shall be located as close as it is practical to the motor/engine it controls and shall be within sightaibtfengine.
Diesel engine controllers shall, where possible, be in a position whereby the fuel shut off lever and controller pansldauttbe accessed simultaneously.

The controller shall be so located or so protected that it will not be damaged by water escaping from the pump or pumparonnec
2076 Construction of controller

All controller equipment shall be incorporated within a total enclosed, damp, dust, and flash proof enclosure.

All equipment excepting those items fixed in the door shall be mounted on a removable 2,0 mm thick rolled mild steepletiesgiich shall be folded and braced
to ensure rigidity.

The controller enclosure shall be constructed from 2,0 mm thick cold rolled mild steel and shall be equipped with a lingepgmiwted on robust hinges and secured
by enough substantial catches to ensure proper sealing of the gasket.

The door shall be fitted with a netheteriorating gasket made from butyl sponge rubber or similar material.
The following shall be provided in a suitable pocket permanently secured inside the enclosure door:

a) Wiring diagrams with clearly identifiable letters and numbers for all components and wires.
b) Complete component schedule giving wiring diagram reference, make, type, size and supplier.
c) Operation and maintenance instructions.

Complete operating instructions, in English and any other official language that may be required, a wiring diagram ar@hartasopedule shall be affixed in the
pump room in asuitable weatherproof mounting.

Electrical terminals and both ends of all wires shall be plainly marked to correspond withtiétagiring diagrams for the controller.
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Figure 213: Typical diagram of the power supplies for a pump house
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2077 Electric motor drive controllers

The controller shall be labelled:
ELECTRIC MOTOR DRIVEN PUMP CONTROLLER
All busbars and connections shall be readily accessible for maintenance work after installation of the controller witbomiedisng theexternal circuit conductors.

Circuits which are depended upon for proper operation of the controller shall not have over current protective devicegetbimétem. Maximum short circuit
protection with current limiting facilities shall, however, be provided for all circuits.

All switching equipment for manual use in connecting or disconnecting or starting or stopping the motor shall be exteenaliieo
A manually operated fused isolating switch shall be mounted within the controller enclosure.

The switch shall be equipped with one fuse in each phase and the switch rating shall be determined by the fuse size.

The fuses shall conform to these rules and the fuse rating shall be in accordance with Table 215, irrespective of rstatttiod) of

High rupturing capacity, (HRC), cartridges of a suitable rating mounted in insulated withdrawable fuse holders, confatmese ales shall be provided for the
protection of each branch circuit conductor.

The removal or blowing of any HRC fuse will initiate an alarm or fault condition at the alarm annunciator panel.

If used, one complete set of spare main motor circuit and control circuit HRC fuse cartridges shall be secured on apietsdrizide the enclosure door.
The ampere rating of the switch shall be determined by the fuse size as mentioned above but shall be at least 115% efpleenannrent rating of the motor.
No over current protective devices shall be installed in the motor circuit.

The motor starter shall be of the AC automatic type, incorporating magnetically operated air break contactors.

For electrical operation of reduced voltage starts, timed automatic acceleration of the motor shall be provided, anddteoperceleration shall not exceed-10
seconds.

Starting resistors shall be designed to permitsEgond starting operation in each-8@conds for a period of not less thashour.

Direct online starting is preferred but Star Delta, Auto transformer or Stator and Rotor type starters may be used if the supplfyantor user insist on this
because of electric power supply limitations. The installer shall establish what tygtertirig is permissible.

A fully integrated combined phase failure and phase reversal relay must be incorporated in the panel. Electrically sepactesball be provided on the phase
failure relay, and these shall be wired out to clearly identified terminals on the controlle

Such a phase failure/reversal relay shall not prevent the motor from attempting to start nor must it stop the motor whilepirating when any such phase
failure/reversal occurs.

A voltmeter complete with fuses and a voltmeter selector switch arranged to select phase to phase and phase to neutgsl seaflihe provided.

An ammeter, three current transformers and a selector switch shall be fitted on the controller connected in such a wisptasach phase to check the loading of
the motor.

For motors more than the ratings in Table 215, the manufacturer shhhit details of a proposed back up protection for approval to the relevant authorities.
The controller shall be fitted with electrically separate potential free contacts to make provision for the followingamitiitbe maintained:

a) Fire alarm.

b)  Power failure, (main electrical supply).

c) Pump failure.

d) Pump running.

e) Control circuit failure, (wired from the end of the control circuit).

Indication on the controller shall be in the form of indicating lamps in duplicate to show the following:

a) Fire alarm.
b)  Pump failure to start.
c)  Pump running.

A reset push button shall be fitted on the controller to reset the controller.
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The controller shall latch on to a starting signal until the reset push buttpregsed.
A push button shall be fitted on the controller for emergency starting which will bypass the automatic starting circuit.
A separate test push button shall be fitted on the controller to initiate the automatic starting sequence operation.

Should the power requirements of the fire pump be such that it cannot be started at the same time as the plant is oeraiagtrically separate contact and timer
shall be provided on the controller to initiate tripping of the plant circuit breakdoteepower is applied to the motor terminals.

Table 215 High rupturing capacity cartridge fuse rating selection chart
1 2 3 4
On 400 VAC On 525 VAC
Maximum motor size Fuse rating Maximum motor size Fuse rating
(kw) (Amps) kw) (Amps)
15 16 1,5 16
2,2 16 2,2 16
3,0 20 3,0 16
4,0 25 4,0 20
55 32 55 25
7,5 40 7,5 32
9,2 50 9,2 40
11 63 11 40
15 80 15 50
18,5 80 18,5 63
22 80 22 80
30 125 30 100
37 160 37 125
45 160 45 125
55 200 55 160
75 250 75 200
90 315 90 250
110 355 110 315
132 400 132 355
150 400 150 355
160 400 160 355
185 500 185 400
200 500 200 400
220 500 220 400
250 630 250 500
260 630 260 500
300 800 300 500
315 800 315 630
330 800 330 630
2078 Compressiorignition engine drive controllers

Thecontroller shall be labelled:

DIESEL ENGINE DRIVEN PUMP CONTROLLER
All switching equipment for manual use in connecting or disconnecting or starting or stopping the engine shall be esperadilg.
A manually operated isolating switch shallrheunted within the controller enclosure.

Fuses for protection of both the AC and DC circuits shall be provided and shall conform to these rules and the fuselraiinig sttcordance with Table 215.
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High rupturing capacity cartridge fusessfitable rating mounted in insulated withdrawable fuse holders shall be provided for the protection of each branch circuit

conductor.

The removal or blowing of any HRC fuse will initiate an alarm or fault condition at the annunciator panel.

One complete set of spare HRC fuse cartridges shall be secured on approved brackets inside the enclosure door.

Automatic starting will be initiated by one of two external monitoring devices wired in parallel and the starting compaiiebésarranged to crank for a maximum
period of 15seconds and dwell for a period of not more thasseconds. Both time periods shall be adjustable and set to suit engine and site conditions.

A presettable counter arranged to count each cranking period shall be provided and shall be capable of bstgqrep to 9 counts but shall normally be et
for six counts. If the engine has not started after the-pe¢ number of counts, the créking must be stopped, and the pump failure indication and alarm must be
initiated. Only actual cyclic counters are acceptable. A timer set for the overall calculated time for-&et prenber of starts is not acceptable.

The components shall be arranged to connect each of the two batteries to the engine starter motor on alternate cranksnandystedesigned that the first cycle of

a fresh attempted start shall alternate between one battery and the other.

A suitable voltage relay shall be connected across the load side of the main fuses and electrically separate contanttagrstia#i be wired out to clearly identified

terminals for initiating the power failure alarm.
An AC voltmeter shall be provided to indicate the input voltage to the controller.
A DC voltmeter shall be provided to indicate the terminal voltage of each battery.

A DC ammeter shall be provided to indicate the charging rate of each battery.

Electrically separate potentially free contacts wired out to clearly identified terminals are to be provided for the fgplemmiiitions to be monitored:

a) Fire alarm.

b)  Power failure, (battery charger electrical supply).

c) Pump failure.

d) Pump running.

e) Low oil pressure.

f)  Charger failure, (from both charger outputs in parallel).
g) Control circuit failure, (from the end of the control circuit).
h)  Electronic governor communication failure.

Indication in the form of duplicate indicating lamps shall be provided to show the following:

a) Fire alarm.

b)  Pump failure.

¢)  Pump running.
d) Low oil pressure.

A reset push button shall be provided to reset the controller.

The controller shall latch on to a starting signal until the reset push button is pressed.
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circuit and will energise its associated starter motor solenoid. It shall be possiblpitesdeboth push buttons and apply power from both batteries simultaneously to

the starter motor.

An adjustable voltage sensitive device shall be provided to sense the potential generatedthghibgenerator. One set of normally open contacts of one voltage
sensitive relay shall be wired in parallel with that of the other relay to initiate the pump running relay.

a) Each engine shall be fitted with two tacho generators taken off different drive points on the engine, or
b) A combination of one tacho generator and one proximity sensor may be fitted to the engine to monitor engine motion. Whergessor is used, the
controller panel must be fitted with a matching sensing relay with one set of normally open contactsiteda parallel to those of the voltage sensitive

relay to initiate the pump running relay.

Manual isolating and/or selector switches in the battery to engine starter motor circuits are not permitted.

A separate test button shall be provided to initiate the automatic starting sequence.

Controllers mounted on the engine bedplate shall be supported by a substantial frame securely bolted to the engine bedptetecantroller shall be secured to

this frame by means of approved resilient mountings.



Automatic Sprinklemspection Bureau 11/10/2024 Pagel51of 262

Plugin components such as fuses, relays, PC boards, etc., in controllers which are mounted on the engine bedplates shakdeviphosuitable spring clips or
securing facilities to prevent unplugging due to vibration.
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Batteries shall be mounted and securely clamped on stands or stillages and located in a readily accessible position hidetilettkof contamination by oil, fuel,
damp, pump set cooling water or being damaged by vibration, is unlikely.

The battery shall be installed as close to the starter motor as possible to minimise voltage drops between the batteagtemehator terminals. The batteries shall
be mounted on a wooden base.

Continuously rated, heavy current solenoid operated contactors for connecting the battery to the engine starter motoe dbedited on the engine or bedplate
immediately adjacent to the engine starter motor or batteries.

All DC electrical components shall be capable of functioning effectively at the reduced voltage levels that exist dikimg &alays shall not chatter or drop out and
solidd G §S OANDdzAGa akKlItf y2G aasgAliOKé dzyRSN) (iKS&aS t2¢ @2tdGF3S O2yRAGAZYa®

The battery voltage shall be as specified by the engine manufacturers, 24 volts are preferred, but 12 volts are acceptable.
The control circuit shall be arranged to operate across the full battery voltage. Connections for any reduced voltagetshtken by tappingff cells in the battery.

The controller shall be equipped with one battery charger in accordance with these rules for each battery.

2079 Electric motor driven jockey pump controllers

The controller shadomply with the paragraphs pertaining to the electrical installations and general section pertaining to pump drive centroller
The controller shall be labelled:

JOCKEY PUMP CONTROLLER

Starting and stopping of the motor will be initiated by a pressure actuated switch having high and low calibrated adjustaheritch is responsive to water pressure
in the fire protection system.

Suitable means shall be made for relieving pressure to the pressure actuated switch to test the operation of the cont¢rdtierpaimp.
The controller shall be fitted with the following:

a) Suitably rated triple pole isolators with auxiliary contacts as may be necessary.

b)  Suitably rated contactors.

c) Adjustable, ambient temperature compensated thermal overload relay for motor protection.
d) Hand/auto selector switch.

e) Atimer with a 0 to 3&econd setting normally set to Z&conds.

When the hand/auto selector switch is in the hand position, the pump shall run continuously, and when the switch is fo gesiion, the pumpwill start and stop
automatically under the control of the pressure switch.

Selector switches incorporating off positions are not acceptable.

2080 Annunciators for sprinkler pump room installations

The controller shall be labelled:
PUMP HOUSE ANNUNCIATOR PANEL

Each pump room must have its own annunciator panel, audible and visual signalling devices and, where required, a repeatropavhich shall be approved for
sprinkler use.
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annunciator and repeater panels.

It shall be the responsibility of the approved sprinkler installer to make the necessary arrangements for the servidesybtia®it O dzZNBE NN & NBLINB & Sy i
for installation and adjustments of annunciator and repeater panels and equipment.

Each component of the alarm or annunciator and/or repeater panel shall be marked to clearly indicate the identifying fetteber referenced to the wiring diagram
and the markings shall be located to be permanently visible after installation.
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All circuits, including the pressure switches and battery connections, shall be monitored as follows:
a) hLISy OANDdAGE akKlFtt AYRAOFGS | aFldzZ Gé¢ O2yRAGARZY O
b) High impedance closed circuits shall constitute a normal condition and no indication is required.
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I aFldAf Gz aFfFNYVéE 2N agl NYAy3IE 4 RSAONARGOGSR 1 020SOBDRLIE AWMAKABAB(iaK® | d:

2 KSy I aFldzZA Gz aFflFNYE 2N agl NyAy3IE O2yRAGAZY 2 OO0 deNiceeptdd ivben tha Aiudelator will y Y dz
change from a flashing to a steady visual signal. When the circuit is restored to a nonaitiba as described above, the steady signal shall reset.

A first alarm condition must cause the audible alarm to sound, after acceptance a second alarm must again cause thdaaodibls@und. Systems in which the
audible alarm is negated after acceptance are not acceptable.

Where a pump house repeater panel is required, it shall be mounted in an approved position at a responsibly loeativedin the plant or on the premises.
The three audible and one visual signalling device shall be mounted immediately outside the pump room in an approved position

The audible range of all audible signalling devices shall be adequate to suit the distance to be covered and the neiseeahuirthe location with a signal strength
of not less than 75 dB. Where this is not practical, a repeater panel must be idstaiepermanently manned position.
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The signalling devices shall be suitable for operation from the battery powering the annunciator system.
Battery chargers and batteries shall not be housed in the same enclosure as the annunciator or repeater panels.

The charger and batteries may be housed in a common enclosure but in separate compartments suitably divided and sealedtiaedsarger components are
not subjected to battery fumes.

2081 Controller panelapproval

Each complete controller panel must be cyclically tested at a suitable test facility within South Africa and verifiecbigpiaed approving authority familiar with the
requirements of fixed firg@rotection systems.

The approving authority shall be independent and have no affiliation with the company manufacturing or supplying therphaedpmpany designated to perform
the testing of the panel.

Copies of a certificate showing the records of the test which shall be conducted in the following manner must be supi@i@usfecting authority.
2082 Testing of electric motor driven fire pump controllers
A minimum of 160 cycles of each test shall be conducted. Should the cycle be interrupted, or failure of a componentetattes fikgating shall be restarted.
2083 Tests performed per cycle
Test 1:
a) Initiate a fire condition via the pressure switch.
b)  Monitor fire and pump run signals only.

c) Initiate the Stop/Reset button.
d) Nosignals shall be received at this stage.

Test complete.
Test 2:

a) Initiate a fire condition via the Test push button.
b)  Monitor fire and pump run signals only.

c) Initiate the Stop/Reset button.

d) No signals shall be received at this stage.

Test complete.
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Test 3:

a) Initiate the Emergency Start push button.
b)  Monitor the pump run signal only.

c) Initiate the Stop/Reset button.

d) No signals shall be received at this stage.

Test complete.
Test 4:

a) Initiate a fault on the Delta Contactor.

b) Initiate a firecondition via the pressure switch.

c) Monitor fire and pump fail signals only.

d) Remove the fault condition on the Delta Contactor.
e) Monitor Fire and Pump Fail signals only.

f)  Initiate the Stop/Reset button.

g) No signals shall be received at this stage.

Test complete.
Test 5:

a) Initiate a Mains Fail.

b)  Monitor Mains Fail and Control Circuit Fail signals only.
c¢) Remove Mains Fail condition.

d) No signals shall be received at this stage.

Test complete.
Test 6:

a) Initiate a Control Circuit Fail.

b)  Monitor Control Circuit Fail signal only.

c) Remove Control Circuit Fail condition.

d) No signals shall be received at this stage.

Test complete.
2084 Testing of diesel engine driven fire pump controllers
A minimum of 80 cycles of each test shall be conducted. Should the cycle be interrupted, or failure of a component talke péstang shall be restarted.
2085 Tests performed per cycle

Test 1:

Fire condition through pressure switch:

a) Monitor for Fire, Pump Run signal.
b)  Monitor 220Gvolt output forpump house extraction fan.

Test 2:
Fire condition through push buttons:

a) Monitor for Fire, Pump Run signal.
b)  Monitor 220Gvolt output for pump house extraction fan.

Test 3:
Fire condition through pressure switch with Mains Fail condition:

a) Monitor for Fire, Pump Run, Mains Fail and Battery Charger Fail signals.
b) Initiate a Low Oil condition.
c)  Monitor for Fire, Pump Run, Mains Fail, Battery Charger Fail and Low Oil signals.
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Test 4:
Fire condition through pressure switch with Mains Eaihdition:

a) Monitor for Fire, Pump Run, Mains Fail and Battery Charger Fail signal.
b) Initiate a High Engine Temperature condition.
c) Monitor for Fire, Pump Run, Mains Fail, Battery Charger Fail and Low Oil signals.

Test 5:
Fire condition through pressure switch with 300 rpm crank condition:

a) Monitor for 15seconds crank angtseconds dwell time.

b)  Monitor alternating crank cycles.

c) Monitor for Fire, Mains Fail and Battery Charger Fail signals.

d) Monitor for Pump Fail signal after six start attempts.

e) Monitor for Fire, Mains Fail and Battery Charger Fail signals.

f)  Initiate Emergency Start 1.

g) Monitor for Fire, Pump Run, Mains Fail and Battery Charger Fail signals.

Test 6:
Fire condition through pressure switch with 300 rpm crank condition:

a) Monitor for 15seconds crank angtseconds dwell time.

b)  Monitor alternating crank cycles.

c) Monitor for Fire, Mains Fail and Battery Charger Fail signals.

d) Monitor for Pump Fail signal after six start attempts.

e) Monitor for Fire, Mains Fail and Battery Charger Fail signals.

f)  Initiate Emergency Start 2.

g) Monitor for Fire, Pump Run, Mains Fail and Battery Charger Fail signals.

Test 7:
Initiate a fire condition through pressure switch continuously:

a) Monitor for Fire and Pump Run signals.
b) Initiate Reset button.
c)  Monitor for Fire, and Pump Run Signals.

Test 8:
De-energise 22&/0lt AC and 1-2or 24-volt DC control circuit supply:

a) Monitor for Mains Fail, Battery Charger Fail and control Circuit Fail signals.
b) Testing of annunciator panels

A minimum of 16@ycles of each test shall be conducted. Should the cycle be interrupted, or failure of a component take place, the &didtiegesiarted.
Each signal for the diesel engine driven pump and the electric motor driven pump shall be mimicked.
The annunciator shall be checked for the following alarm signals:

a) A Fire condition shall initiate a continuously sounding sired and strobe light or beacon.

b) A Pump Failure condition shall initiate an intermittent sounding siren and strobe light or beacon.

¢) A Pump running or Emergency Start shall initiate a strobe light or beacon.

d) Mains Failure shall initiate an electric motor driven alarm bell and strobe light or beacon.

e) Controller Circuit Failure shall initiate an electric motor driven alarm bell and strobe light or beacon.
f)  Battery Charger Failure shall initiate an electric motor driven alarm bell and strobe light or beacon.
g) Low Oil Pressure shall initiate an electric motor driven alarm bell and strobe light or beacon.

h)  Pump House Protection shall initiate@ntinuously sounding siren and strobe light or beacon.
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2086 Pump house remote alarm notification and data logger module
2087 General

Each pump house shall be equipped with a remote alarm notification and data logger module to enable remote monitorimyofi®use events and retrieval of
data.

The data logger memory shall be fixed and permanent on the dater logger and may not be a removable device.
2088 Data logger modulednctionality

The data logging module shall have:

a) The ability to locally log all events that occur within the pump house facility.

b)  The ability to remotely log all events that occur within the pump house facility.

c) The ability to send pump house alarms to personnel via SMS or pager.

d) The ability to sendump house alarms to a computer via SMS or pager.

e) Be fitted with a reatime clock (RTC) to maintain the date and time regardless of whether or not a Subscriber Identity Module, (SIM), cardristalleee

The remote alarm module device shall be located inside the pump house within a metal IP55 enclosure.

All controller panels shall have the remote alarm module factory fitted during panel construction before any certificston te

The hardware product must operate independently from all installed panel systems, i.e., Electric, Diesel, Annunciatey codtaciers.
The device shall send alarm notification messages via cell phone SMS or pager to both personnel, and or remote offséiscomput
The device must have the capability to log events internally if pager or cell phone services are unavailable.

The remote alarm module shall conform to the following technical specifications:

a) Store up to 3,500 events internally on a FIFO (First In First Out) basis.

b) Both a local and remote event log upload facility to obtain log files.

c) A minimum of six personnel contact numbers. (Cell phone or pager).

d) A minimum of twenty potential free (dry contact) alarm inputs.

e) A minimum of two relay outputs. (2A).

f) A minimum of four counters and timers so that required pump house rules can be defined.
g) A 24/7 schedule for daily tests and weekly statistical reports.

The remote logger shall conform to the following pump house alarm rules:

a) If the jockey pump runs continuously longer ttlaminutes, then send an alarm.
b) If the jockey pump starts more than ten times withif+laour period, then send an alarm, and
c) If the system is in maintenance mode, then disarm the cell phorpegers.

To facilitate weekly tests the panel must have a maintenance button that disables remote alarms messages to cell phaees whjja the pump house is being
tested or repaired, however data is still logged on a remote computer for hard copy test reports
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The following data in Table 216 are deemed to be the minimum alarms that shall be monitored.

Table 216 Alarm monitoring
2 3
pPanel Maintenance
MODE SWITCH

1. Jockey Controller Panel ALARM Pump RUN
2. JockeyController Panel ALARM Pump FAIL
3. Electric Motor Driven Pump Controller Panel ALARM Fire ALARM
4. Electric Motor Driven Pump Controller Panel ALARM Pump RUN
5. Electric Motor Driven Pump Controller Panel ALARM Mains FAIL
6. ElectricMotor Driven Pump Controller Panel ALARM Control circuit FAIL
7. Electric Motor Driven Pump Controller Panel ALARM Pump FAIL
8. Diesel Engine Driven Pump Controller Panel ALARM Fire ALARM
9. Diesel Engine Driven Pump Controller Panel ALARM Pump RUN
10. Diesel Engine Driven Pump Controller Panel ALARM Pump FAIL
11. Diesel Engine Driven Pump Controller Panel ALARM Mains FAIL
12. Diesel Engine Driven Pump Controller Panel ALARM Control circuit FAIL
13. Diesel Engine Driven Pur@ontroller Panel ALARM Low oil pressure FAIL
14. Diesel Engine Driven Pump Controller Panel ALARM Battery charger FAIL
15. Diesel Engine Driven Pump Controller Panel ALARM Engine over temperature FAIL
16. Electronic governor communication failure ALARM; Governor communication failure

a)
b)
<)
d)

f)
9)

Alarm inputs are to be connected directly to the electric, diesel, jockey, or annunciator panels.
All alarms signal wires shall be potential free, (dry contact).

No voltage shall be sent to or received from the pump house panels.

If the unit is in a standalone cabinet, it must operate from its own power source.

No AC power, 12 V shall be drawn from any pump house panel.

The reaitime clock shall be checked annually and adjusted if necessary.

The battery for the reaime clock shall be replaced everyé&ars.
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SECTION 3: SPACING AND LOCATION OF SPRINKLERS
3000 Spacing

The maximum area coverage per sprinkler and maximum distance between sprinklers on range pipes and between adjacergriokisrsf excluding specialised
sprinklers, shall not exceed that stated in these rules or by the manufacturer, whichever is less.

Ordinary Hazaralass

The maximum allowable area coverage per standard sprinkler shall not exceed:

a) Sidewall sprinklers 9 n¥
b)  Sprinklers other than sidewalls 12 n?
3001 Sidewall sprinklers

The maximum distance between sidewall sprinklers on range pipes and between adjacent rows of sprinklers shall not exceed:
Along the Walls  Ordinary Hazardystems: 3,4 metres
From End Walls:  Ordinary Hazardystems: 1,8 metres

From the backwall:

a) Horizontal sidewakprinkler standard coverage: 150 mm

b)  Vertical sidewall sprinkler standard coverage: 100mm

c) Extended coverage sidewall sprinklers: 40 mm
3002 Distance between rows of sidewall sprinklers

For rooms not exceeding 3,4 metres in width, only one row of sprinklers lengthwise of the room need be provided.

For rooms more than 3,4 metres in width but not exceeding 6,8 metres, one row of sprinklers at each side lengthwiseaoh tireisb be provided. In the case of
rooms exceeding 6,8 metres in width the sprinklers shall be regularly staggered so thaespffaéé midway between the sprinklers on the opposing wall. See Figure
301.

In rooms exceeding 6,8 metres in width, conventional, spray or ceiling type sprinklers centrally positioned under thgit&iéngquired to supplement the sidewall
sprinklers. See Figure 302.

Sidewall sprinklers are intended for use in rooms having flat, smooth ceilings and there must be no obstruction at ¢heitsilim square extending along the wall
1,0 metre on each side of the sprinkler and 1,8 metres perpendicular to the wall.

Beams on the boundary of this square must not exceed a depth of 100 mm. Beams of a greater depth than 100 mm must potda cjpsnkler than is specified
in Table 301, otherwise the bays thus formed must be separately protected.

9EGSYRSR O02@SNI 38 aARSslItt ALINAY(1ESNA FNB aLSOAFfAaSR YR 6KSNB Ayadltts

Where bulkheads are used for the installation of sidewall sprinklers which are less than or equal to 200 mm in widtlciorpfojen the wall, additional sprinklers
shall not be required below the bulkhead. Where the bulkhead exceeds 200 mm in width paitern sprinkler protection shall be installed under the bulkhead.

Table 301 Minimum distance from sprinkler to beam
1 2 3
Minimum distance from sprinkler to beam
Depth of beam not exceeding In a direction perpendicular to wall In a direction parallel to wall
(mm) (metres) (metres)
100 1,8 1,0
125 2,1 1,2
150 2,4 14
175 2,7 1,6
200 3,0 1,8
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3003 Ordinary Hazardtlass standard spray or conventional pattern sprinklers

Where standard spacing is employed the maximum allowable distance between adjacent sprinklers shall not exceed 4,0ametdégation.
Where staggered spacing is employed the maxinalilowable distance between adjacent sprinklers on a range shall not exceed 4,6 metres.

In standard or staggered spacing and subject to the maximum area covered per sprinkler the maximum allowable distanceabgteesgranges shall not exceed
4,0 metres. See Figure 303.

In the case of cold storage fridges, freezers and warehouses using the air circulation method of refrigeration, cornepramdmite mills, (other than those using
the pneumatic system of conveying), film and television production studios, theattemasic halls, (stage protection), wheBedinary Hazardan be proven to be

an acceptable level of protection, the maximum area coverage is limited tdpf®nsprinkler and the maximum distance between sprinklers on a range or between
adjacent ranges to 3,0 metres.

3004 High Hazardtlass

The maximum area coverage per standard sprinkler shall not exceec?9,0 m

Maximum distance between adjacent sprinklers on range pipes or between adjacent rows of sprinklers shall not exceed3stipjetteo the maximum allowable
area coverage per sprinkler.

3005 Staggered spacing Ordinary Hazard

Where sprinklers are required to be staggered, the arrangements shall be uniform.

The distance from the end sprinkler to the wall or partition in each alternate row is to bejeexeer of the design sprinkler spacing down the row and the spacing of
the next sprinkler in the same row is to be thrgearters the design spacing.

The maximum area coverage for as stated in these rules may not be exceeded. See Figure 304.

Figure 303: Standard spacing arrangement
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3006 Minimum distance between sprinklers

Other than intermediate level sprinkler protection, sprinklers shall not be spaced closer than 1,8 metres for spray patt2/d metres for conventional pattern
sprinklers except where intervening construction features provide a satisfactory baffleevespecial baffles as described in these rules are installed to prevent the
first sprinkler operating from wetting adjacent sprinklers.
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For extended throw sidewall sprinklers, the adjacent or opposing sprinklers must be positioned at least 1,0 metre pasirthity @t the coverage or as taken from
GKS YI ydzFlI OGdzNBENR& € AGSNF GdzNB o

Baffles shall be not less than 200 mm wide and 150 mm high and preferably of sheet metal or similar incombustible rhateshhllTbe located midway between
sprinklers and arranged to baffle the actuating elements. When placed on range pipes, thfatiepbaffles shall extend above the deflectors by 75 mm to 100 mm.

Figure 304: Staggered spacing arrangement
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3007 Location of sprinklers

The use of any rule in respect of obviating structural obstructions at roof or ceiling level such as beams, columnsgrgirttesses to avoid bay protection and to
space adjacent ranges the maximum distance apart is not an acceptable method of ipgptestructure.

Sprinklers shall be located under beams or in bays or a combination of both, provided the locations meet the provigienkvaithin these rules.
Where roofs or ceilings are constructed using beams and girders or profile panelling, sprinklers shall be in bays rathdettmams.

Where the ceiling is profiled the distance from the ceiling shall be measured from the top of the profile. The defletion palsitive to the ceiling profiling shall
comply with these rules.

In addition to meeting the limitations specified for the maximum area coverage per sprinkler and the maximum distance Isghiveeéers, sprinklers must be so
located that there will be minimum interference to the discharge pattern by structural membelsas beams, columns, girders and trusses, or any other obstructing
features.

Sprinklers must be located at the appropriate distance below ceilings and beams as required in these rules.
3008 Walls and partitions

The use of combustible wall cladding or lining is not contemplated within sprinkler protected structhezshan as allowed for such as composite panels

Except as provided for in these rules, the distance of sprinklers from internal walls or partitions must not exceed Z®ntettethe design distance, whichever is
the lesser in Ordinary ddigh Hazardystems.

The minimum distance a sprinkler may be from a wall, partition, or end or side of fixtures or fittings, (such as lightirgrindes beneath the finished level of ceilings
or roof structures), shall not be less than 150 mm.
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Sprinklersshallnot be spaced more than 1,5 metres or half the design distance, whichever is the lesser from:

a) Ceilings that are opejoisted.
b) A roof that has exposed rafters.
c) Where the boundary is the open face of a building or canopy.
d) Where the external walls are wiferior construction, for example, where they are constructed of either:

. Combustible material,

1. Asbestos cement, metal, or fibre cement.

M. Metal (whether on a wood or a metal frame and whether with or without a combustible lining), protected with a coatingnefhitar, or pitch,

or with material impregnated or treated with bitumen, tar, or pitch.

3009 Ceilings and roofs

Where sloping ceilings or roofs are installed, the spacing measurements are to be taken horizontally.

Where the roofs incline changes more thar? 4the angle changes must be treated as a wall or other obstruction, and the sprinkler position will be determined from
this point.

Where a bulkhead, roof or ceiling rises or drops more than 450 mm the change in elevation shall be treated as a watilwstathdon whereby the sprinkler position
will be determined from this point.

Where the roof or ceiling slope is greater than 1 in 3, a line of sprinklers must be fixed at the apex or not more tham rzsafty therefrom.
Roof insulation materials shall be classed as-cambustible.
The use of thermoplastics for roof or ceiling insulation is not permitted.

Where, whether being impregnated with retardants the protection is above a structure such as a cold room or freezer whestibtnsandwich or composite panel
construction is employed, the following is required:

a) High Hazardvith a minimum design density of 7,5 mm/mirfiover an assumed maximum area of operation of 260 m
b) A maximum allowable spacing of 3rtetres between sprinklers on a range and 3,0 metres between adjacent ranges shall not be exceeded.
c) 79 C or 93C operating temperature, fast response sprinklers shall be used.

Deflectors of sprinklers must be parallel to the slope of the ceiling, roof, or incline of stairs and where possibleettierdefhall be located between 75 mm and 150
mm below ceilings and roofs.

Where this is not possible, the area involved must be as small as possible and the sprinklers installed at lower lénele #eill deflectors not more than:

a) 300 mm below the underside of combustible ceilings and roofs
b) 450 mm below the underside of:
i Ceilings of incombustible construction which are in no part less than 75 mm thick, or
ii. Ceilings of incombustible construction less than 75 mm thick but which are affixed to the underside of a fireproof floor, or
iii. Roofs entirely of incombustible construction, (excluding asbestos cement sheeting, wired glass and other similar fraagéiéewhich are treated
as combustible).

A hollow block or concrete roof may be covered externally with a weatherproofing material, with or without a layer ofsdetirig material between it and the roof,
provided there is no intervening air space.

The minimum allowable distance of 75 mm must be adhered to for sprinklers installed in the upright position to facilitatalrefthese.

a) Open joist ceiling
With open joist ceilings the deflectors must be not more than 150 mm below the underside of the joists.
b) Exposed common rafters in roofs
With exposed common rafters in roofs the measurements are to be taken from the underside of the rafters.
c) Arched Ceilings
With arched ceilings the measurements are to be taken from the crown of the arch.
d) Skylights
Skylights with a volume greater than 1,0 measured above the normal ceiling or roof level shall be sprinkler protected unless the distance from the normal
ceiling or roof level and the skylight does not exceed 300 mm or there is a tightly fitting frame and glass fitted Iévelradgthor ceihg.
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3010 Beams, joists etc.

Where deflectors of sprinklers are above the level of the bottom of the beams or joists, the sprinklers must be at snckdibtrefrom that undue interference
with the sprinkler discharge pattern is avoided.

The dimensions in Table 302 indicate the minimum distances to the values specified in Figure 305.

Should it not be possible to apply the dimensions in Table 302 sprinklers shall be installed on either side as thoughwiilkere

3011 Coffer, waffle or shofco slab construction

Providing the sprinkler deflector is within the maximum allowable distance from the soffit of the coffer, the deflectonmhibst within the coffer itself and shall be
positioned on the underside of the rib at the intersect point between the cofferfiofce construction.

The deflector must be below the level of the rib and range pipes shall be positioned beneath these. In all cases pepdght style spray pattern sprinklers shall
be used.

Where narrow bays are formed by coffer construction and the beams are spaced at not more than 1,5 metre centres, the rspri@denay be positioned beneath
the beams and every alternate row of sprinklers shall be positioned within the coffer wittptinkier deflector within 75 to 150 mm of the soffit.

The sprinkler shall be installed at no greater than 1,0 metre from any wall running parallel to the beams and 1,5 mettes\ralts perpendicular to the beams.
The distance between sprinklers on a range and the distance between adjacent ranges shall not exceed that allowablehamedthiass.

Where the depth of the beam, (or joist), exceeds 300 mm, (combustible ceilings), or 450 mm, (incombustible ceilings)jraprhitticable to position sprinklers at
the required distance from the side of the beam, the beam is to be treated as a watla®the sprinklers in the adjoining bay are concerned.

Where the depth of beams, (or joists), are such that the dimensions specified in Table 302 cannot be complied with aath$héobgoists), are spaced closer than
1,8 metres, measured from centre to centre of beam, special consideration may be apgiiegarameters do not exceed those of the manufacturer.

In suchcases, as mentioned above, it will normally be a requirement that the sprinklers be stagger spaced. Where beams of theseedspaced closer than 1,2
metres, it is strongly recommended that they be undieawn with substantial incombustible material.

Table 302 Maximum height of sprinkler deflector above or below a beam or joist
1 2 3 | 4 | 5 | 6
Maximum height of sprinkler deflector above (+) or below) ¢he bottom of the beam or joist (b)
Minimum horizontal distance (a) vertical axi
from sprinkler to side of beam or joist The distances as noted can be interpolated
(mm) Conventional Sprinklers Flat Spray Spray Sprinklers
(See Figure 305) (mm) Sprinklers (mm)
Upright Pendent (mm) Upright Pendent

200 0 - -50 0 0
400 +10 - -45 +10 +20
600 + 30 - -40 +20 + 50
800 +60 - -30 +20 +110
1000 +100 -200 -20 +30 +180
1200 +150 -160 0 +60 + 250
1400 + 210 -100 +20 +90 + 350
1600 +280 0 +45 +125 +480
1800 + 390 + 140 + 80 +190 +670

3012

Columns

In general, sprinklers shall be spaced well clear of columns. Where it is unavoidable that individual sprinklers f&D@vitirim of any column, the obstruction to the
distribution of water from the sprinkler shall be minimised by placing a sprinkléin2,0 metres of the opposite face of the column.

3013 Girders

Sprinklers shall be at least 1,2 metres from girders except that where the top flange of girders does not exceed 200 mhimandih, sprinklers may be located
directly over the girder, provided the sprinkler deflectors are not less than 150 mm abeveg of the girder.
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3014 Roof trusses

Sprinklers shall be installed in accordance with one of the following:

a) 150 mmdirectly above the truss where the flange of the truss is no more than 200 mm wide.
b)  Not less than 300 mm laterally from truss members where the flange of the truss member is not more than 100 mm in width.
c) Where the flange of the truss membersceeds 100 mm wide, the sprinklers shall be at least 600 mm laterally therefrom.

Where sprinkler ranges are located parallel to the truss members, the distance of the sprinkler deflectors therefromistaitbedance with Table 302.

Figure 305: Distance of a sprinkler deflector from beams

Depth of beam
or joist

Height of the deflector (B)
B above (+) or below) bottom
of beam or joist

\ |
| A "

aAyAYdzy K2NRT 2ydl¢

T«
>
[
[

<,
O
o
Q

Figure 306: Positioning of sprinklers beneath a typical coffer or beam construction
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3015 Locations or conditions involving special consideration (supplementary protection)
3016 Concealed spaces

Noncombustible concealed spaces having an exposed combustible insulation where the heat content does not exceed 11,500skalpeotrequire sprinkler
protection.

Concealed spaces of n@mombustible and limited combustible construction witiinimal combustible loading having no access shall not require sprinkler protection,
i.e., less than 11,500 kJ pef oombustible loading.

Concealed spaces of n@embustible and limited combustible construction and access and not permitting occupancy or storage of combustibles slireot
sprinkler protection.

Concealed spaces over isolated small rooms not exceedirfgrbarea shall not require sprinkler protection.

Concealed spaces where rigid materials are used and the exposed surfaces have a flame spread index of 25 or less, enalshwueabeen demonstrated not to
propagate fire when tested in accordance with ASTM E84, extended for an additiemah@@s in the form in which they are installed, shall not require sprinkler
protection.

Sprinklers installed upright are usually more effective than pendent sprinklers especially where the height of the capeeaiésl limited.
Sprinklers protecting ceiling ventilation intake plenums shall be rated as standard response themnsitvity.

If there is any communication between the ceiling level sprinklers and the void protection or the void is being usediasarmelenum the sprinklers protecting a
concealed space shall be fed from separate pipework or from the pipework serving ariragjoom.

Where combustible materials are used in construction of concealed spaces, or where there is open communication betwestedtesl ppom or area and the
concealed space, for example, sprinkler protected ventilation plenums, simultaneous operation klesprim the concealed space and the naturally accompanying or
associated room shall be assumed when determining pipe sizes and pressure and flow characteristics of the installation.

Where noncombustible materials are used in the construction of concealed spaces and there is no communication between the preaeetethdghe room,
simultaneous operation of the void and protection beneath the void ceiling need not be assumed.

3017 Roof spaces

The spaces between ceilings and roofs including those at the apex and sides of buildings exceeding 800 mm in depthiam anggsured between the underside
of the roof and the top of the ceiling or soffit if of concrete construction must be spripkie¢ected. In the case of spaces less than 800 mm in depth where combustible
construction is involved, a suitable cavity barrier must be installed.

Such cavity barrier shall be provided for vertical division and at approximately 15 metre intervals for horizontal division.
3018 Floor spaces ceiling voids

Where concealed spaces between floors and ceilings below exceed 800 mm in depth measured from the top of the ceilingheoandéoside of the floor above or
soffit if of concrete construction contain any combustible materials, including PVC cotideytshall be fitted with sprinklers.

In the case of spaces less than 800 mm in depth where combustible construction is involved, cavitythatniesist the passage of flamdseat, and smokéor not
less than 3@minutesshall beinstalled

Where extensive concealed spaces between floors and ceilings comply in respect of being formed@hhbastible material, the ceiling tiles and grid systemall
have a minimum rating of 3tinutes and resist the passage of flames, heat, and smoke for this period.

Where it is impractical to install protection a suitable smoke detection system shall be installed. Smoke detection atioveaté not substitutes for sprinkler
protection.

Protection at roof or ceiling level may be omitted above cloud ceilings where the open area between does not exceed &Q@étadfattea under consideration. The
maximum allowable width between ceiling sections shall not exceed 200 mm.

3019 Spaces under floors

Sprinklers must be installed in all spaces below combustible floors, except where:

a) Thespace is not accessible for storage purposes or entrance of unauthorised persons and is protected against accumulason of deb

b) The space contains no equipment such as steam pipes, electric wiring, (except cables in metal conduit or mineral ippelatedatbed cables, suitably
earthed), shafting or conveyors.

c) The floor over the space is tight in respect of services and access, and

d) No flammable liquids are stored on the floor above.
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3020 Ceiling void ventilation systems or air conditioning plenums

Where ceiling voids are used as plenums for ventilation or air conditioning systems the following shall apply:

a) The ceiling void plenum shall be protected by a suitable automatic fire detection system. Operation of the cefiiregietédtion shall automatically shut
down the ventilation system.
b)  The ceiling void plenum shall be inspected at least é+argnths for the builelp of dust or debris and cleaned as necessary.

Where the plenum construction is not combustible, and the plenum contains no combustible material the plenum void neefitteat Wwéh sprinklers.

Where the plenum construction is combustible or the plenum contains combustible materials such as PVC conduit or wakammrtheoid shall be sprinkler protected
and the assumed maximum area of operation required for the risk as stated in these eunlesth the plenum shall be increased by four sprinklers from within the
plenum void area.

3021 Roof spaces that vary in depth

Where the roof space changes in depth and the deeper section requires sprinkler protection the roof space shall be either:

a) Sprinkler protected throughout, or
b)  Sprinkler protected within the section greater than 800 mm in depth and compartmentalised with cavity barriers in thossithas 800 mm in depth.

3022 Ceiling voids protected with CPVC pipe

CPVC pipe shall not be used for the protection of intermediate floor spaces or ceiling voids only.

CPVC pipe may be used within a ceiling void whergithe supplies sprinklers protecting the area below the void.
CPVC pipe shall not be used where the floor space or void is used as a ventilation plenum.

Where CPVC pipe is concealed, it shall have a minimum protection of:

a) One layer of 10 mm gypsum wallboard or equivalent.
b) Suspended nenombustible ceiling weighing not less than 1,7 kg per m
c) Alternative protection having not less than-80nutes fire rating.

3023 Suspended ceilingsunderdrawn ceilings

The use of any material below the sprinklers, (as for example in connection with diffused lighting), is not allowed anfessettial is shown through approved fire
testing not to impair sprinkler protection.

Where sprinklers are fitted below suspended ceilings, the material must be of a type which has been shown through apgtiogedoteto be subject to partial
collapse under fire conditions.

Spray pattern sprinklers fitted with escutcheon plates shall be used for the protection of the underside of suspendexd ceiling
3024 Suspended open ceilings

Suspended open ceilings are ceilings having a regular open cell construction recurring throughout their design. Thdlyditeasion aesthetic purposes, but when
positioned below a sprinkler system must moevent its effective operation.

Suspended open ceilings may be permitted bene@fidinary Hazardprinkler systems not involving storage areas. The suspended open ceilings and sprinkler
arrangement must comply with the following requirements:

a) Suspended open ceilings shall preferably be ofaoonbustible construction and shall not be liable to collapse before operation of sprinklers.

b)  The ceiling shall be suspended on4gombustible supports, and the materials shall not cause dripping of molten particles in fire conditions.

c) The structural integrity of the suspended open ceilings and any other equipment such as light fittings within the volentieeatispended open ceilings,
shall not affect the operation of the sprinkler system.

d) The total plan opearea of the suspended open ceiling shall not be less than 70% of the ceiling plan area.

e) Services installed in suspended open ceilings such as light fittings, shall not reduce the open plan area of the ee@bfp béline total ceiling plan area.

f)  Supplementary sprinklers shall be provided to discharge below light fittings or similar obstructions exceeding 800 rhm in widt

g) The minimum dimension of the openings shall not be less than 25 mm or the vertical thickness of the suspended ceitngs isviergreater.

h)  The sprinkler spacing above suspended open ceilings shall not exceed 3,0 metres maximum with an area of coverage g exceaxdmum.

i) The vertical separation between any sprinkler deflector and the top of the suspended ceiling shall not be less than BSgrimkiefs other than flat spray
sprinklers and not less than 300 mm if flat spray sprinklers are used.

i) Wherever obstructions within the ceiling void are likely to cause significant interference of the water discharge theytreattdas walls for the purpose
of sprinkler spacing.






































































































































































































































































































