
 
  

RULES FOR AUTOMATIC 

SPRINKLER 

Copyright 01 January 2009 ς 2024 
All rights reserved 



Automatic Sprinkler Inspection Bureau 11/10/2024 Page 1 of 262 

 

FORWARD 

This document is not a design manual but is deemed to be a set of internationally accepted rules based on good minimum engineering practices. They do not represent 
individual thoughts or ideas but follow tried and proven methodologies which, in turn, creates a failsafe 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 scientific approach to the problem of automatic 
control and suppression 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 rules, codes, standards, or proven criteria without ignoring 
any accepted engineering practice which may be in force at the date of the installation.  
 
Specific attention is drawn to SANS10400-T which 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, and extinguishing 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 protection and/or water supplies are awarded to differing 
contractors is to be deplored. In the event of failure, it will be difficult if not impossible 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 respect of their obligations for testing, inspections, 
maintaining and remedial work of noted defects. It must be borne in mind that insurance acceptance 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 standard such as an accepted automatic sprinkler code, 
standard or set of rules, it is that document referred to that takes precedence and must be followed. 
 
In the event of differences between differing rules, codes, or standards, it is the very latest knowledge that must be used bŀǎŜŘ ƻƴ ǘƘŜ ǇǊƛƴŎƛǇƭŜ ƻŦ άƛƎƴƻǊŀƴǘƛŀ ƧǳǊƛǎ ƴƻƴ 
ŜǎŎǳǎŀǘέΣ ƛƎƴƻǊŀƴŎŜ ƻŦ ǘƘŜ ƭŀǿ ŜȄŎǳǎŜǎ ƴƻ ƻƴŜΦ ! ǇŜǊǎƻƴ ǿƘƻ ŎƭŀƛƳǎ ƛƎƴƻǊŀƴŎŜ ƻŦ ǘƘŜ law or is unaware of a law may not escape liability merely because they were 
unaware of its content. Wilful blindness cannot become the basis of exoneration. It is not possible, and neither is it the intent of differing standards, codes, or rules to 
be intŜǊƳƛȄŜŘ ǿƘŜǊŜōȅ ŦŀǾƻǳǊŀōƭŜ ŀǎǇŜŎǘǎ ƻŦ ƻƴŜ ŘƻŎǳƳŜƴǘ ŀǊŜ ǘǊŀƴǎǇƻǎŜŘ ƛƴǘƻ ŀƴƻǘƘŜǊΦ ¢Ƙƛǎ ƛǎ ŎƭŀǎǎŜŘ ŀǎ άŎƘŜǊǊȅ ǇƛŎƪƛƴƎέ ŀƴŘ ǿƛƭƭ result in an unproven level of 
protection.  
 
A local authority may obtain assistance from other sources, (for example, it may purchase services from the private sector, or the private sector may volunteer these 
services on a pro bono basis), if it does not have within its organization persons who are competent to carry out the tasks envisaged in this set of rules. 
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DEFINITIONS 

ά!έ ƎŀǳƎŜ 
The pressure gauge connected to a town main connection, between the supply stop valve and the non-return 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 detection of the drop 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 any document issued by such authority. 
 
Aerosol 
An aerosol is a non-reusable container or dispenser made of metal, glass or plastic containing a compressed gas, liquefied, or dissolved under pressure, with a liquid, 
paste or powder, and fitted with a release device allowing the contents to be expelled as solid or liquid particles 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 personnel for loading items 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 associated electric fire alarm. 
 
Alarm valve  
An alarm valve is an approved check or non-return 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 valve preaction 
An approved alarm valve suitable for a preaction installation. 
 
Alarm valve, wet 
An approved alarm valve suitable for a wet installation. 
 
AMNOSO 
Assumed maximum number of sprinklers operating 
 
Anode and cathode 
In electro-chemistry, the electrode where oxidation takes place is called the anode, and that where reduction takes place the cathode. When charging a cell, the current 
direction and all processes in the cell are reversed. However, in batteries and accumulators, anode 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 positive electrode. 
 
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 as the Loss Prevention 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 Engineering Profession of South Africa Act, 1990 (Act 114 
of 1990), deems to be competent through experience and examination-based selection process. 
 
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 maximum for a specific pressure 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 shape at which the water supply pressure measured at the control valve set is the maximum needed 
to give the specified design density of discharge. 
 
Arm pipe 
Pipe not less than 0,3 metres long connected directly to a distribution pipe. 
 
Array 
Group of sprinklers fed from one side of a distribution pipe connected by range pipes. 
 
Assumed maximum area of operation ς (AMAO) 
The maximum area, over which it is assumed for design purposes that sprinklers will operate in a fire. 
 
Assumed Maximum Number of Sprinklers Operating ς (AMNOSO) 
For design purposes, the number of sprinklers that will operate simultaneously within the assumed maximum area of operation at roof or ceiling level and/or in-rack 
sprinklers. 
 
Authorities 
Are organisations, statutory or otherwise, shown to have, through experience, the expertise and competency related to the application under consideration. 
 
Authority having jurisdiction 
An organization, office or individual responsible for the approval and certification of an automatic sprinkler installation registered as a Fire Protection Systems 
Practitioner, as defined in section 1 of the Engineering Profession of South Africa Act, 1990 (Act 114 of 1990). 
 
Automatic (in relation to an installation) 
Descriptive of a sprinkler installation or part of a sprinkler installation that, when activated, performs a predetermined function without manual intervention. 
 
Automatic (sprinkler) installation  
An approved sprinkler installation that comprises installation control valves, sprinklers, and pipework to a water supply, and that, when actuated by the effect of fire, 
automatically releases water. 
 
ά.έ ƎŀǳƎŜ 
The pressure gauge connected to and on the same level as an alarm valve, indicating the pressure on the upstream side of the valve. 
 
Backflow 
The flow of water in any pipe in a direction opposite to the normal direction of flow. 
 
Back-siphonage 
The backflow of water that results from a negative pressure in the sprinkler installation or from the water supply. 
 
Base product 
The base product is product 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 one-unit-deep pallet loads to be stored side-by-side. 

b) Back-to-back racking systems which are built by putting two selective modules back-to-back 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 than bulk quantities. They 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 pressure to which it will be subjected. It is inserted 
between two flanges with a gasket on either side and tightened to gain complete shutoff of the 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 known as the near side main), with either a centre main or tie-in side 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 compound and provides a barrier to retain 
liquid. 
 
ά/έ ƎŀǳƎŜ 
The pressure gauge connected to and on the same level as an alarm valve, indicating the pressure on the downstream side of the valve. 
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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 for a period of 30-minutes when evaluated to BS 476-22. 
 
Ceiling height 
The ceiling height shall be taken as the maximum vertical distance measured from the floor to the highest point of the underside of the roof or ceiling. In the case of 
corrugated metal roofs or ceilings with a depth less than 75mm, the measurement can be made to the 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 the sprinkler protected property is situated. 
 
Centre main  
A main distribution pipe that connects branch lines either from adjacent centre mains or the supply side feed main or to the tie-in side main. 
 
Classes of sprinkler systems  
Two classes of sprinkler systems have been developed to suit the above hazard classes of occupancy and have been designated accordingly: 
 

a) Ordinary Hazard system, and 
b) High Hazard system 

 
Competent person 
A person who is deemed a registered person in terms of section 1 of the Engineering Profession of South Africa Act, 1990 (Act 114 of 1990) as a Fire Protection Systems 
Practitioner. 
 
Control valve set 
Also referred to as installation control valve and sprinkler control valve assembly, comprising an alarm valve, a stop valve and all the associated valves and accessories 
for the control of one sprinkler installation. 
 
CPVC ς (chlorinated polyvinyl chloride) 
¢ƘŜ ǘŜǊƳ ά/t±/ ǇƛǇŜέ ǊŜŦŜǊǎ ǘƻ ōƻǘƘ /t±/ ǇƭŀǎǘƛŎ ǇƛǇŜ ŀƴŘ ŀǇǇǊƻǾŜŘ /t±/ ǇƭŀǎǘƛŎ ǇƛǇŜ ŦƛǘǘƛƴƎǎΦ 
 
Cut-off sprinkler  
A purpose made pendent or upright spray pattern sprinkler/s in the non-sprinkler protected building or in the non-sprinkler protected portion of a sprinkler protected 
building fitted immediately over the lintel of a door or window opening in either case to provide 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 pump will recirculate the 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 a quick-opening valve or a multiple control arrangement so that an 
entire area is sprayed with water on operation of the entire installation, or part of the installation. 
 
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 sprinklers or sprayers. 
 
Design (of an installation) 
The planning of an installation using proven codes, standards, rules, and calculation in accordance with acceptable engineering and scientific principles, and in 
accordance with the provisions of these rules. 
 
Design density of discharge ς (DDoD) 
The minimum quantity of water expressed in mm per minute per square metre of floor area, (mm/min/m2), delivered 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 on a non-terminal 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 that required in terms of these rules. 
 
Drenchable packaging 
Water absorbent packaging that can be 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 provided at the same pressure and rate of flow as from 
the primary water supply. 
 
Duty points 
See Qmax, Pmax and runout.  
 
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 and low-water level. 
 
Elevated private reservoirs 
An elevated private reservoir is defined as a ground reservoir situated at a higher level than the sprinkler installation, which is under 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 banding which is where plastic 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 storing energy to supply electrical 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 suspended ceiling. Escutcheon 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 installation. 
 
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 area of operation 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 restricts the passage of fire, hot gases, and smoke. 
 
Fire door 
An automatic or self-closing door assembly constructed specifically to prevent the passage of fire for a specified period. 
 
Fire-hazard class 
The fire-risk rating of a building, or part of a building, in terms of these rules. The fire-risk rating or fire-hazard 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 combustible elements, contained in a component 
or a division. The fire load is expressed either as a timber equivalent (in kilograms per square metre), or as a heat energy value (in megajoules per square metre). 
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Fireproof 
Construction or materials that resist the passage of flame for a period of not less than 120-minutes. 
 
Fire resistance 
The ability of a building element or component to satisfy, for a stated period, the appropriate criteria specified for stability, integrity, 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 testing practices. 
 
Fire safety official 
The employee or agent of the owner or user of the sprinkler system(s) designated to undertake specified tasks relating to the upkeep of the sprinkler protection. 
 
Fire shutter 
An automatic or self-closing shutter assembly constructed specifically to prevent the passage of fire for a specified period. 
 
Fire stop 
A draught-tight barrier or seal placed within or between elements of a building in shafts, voids and other concealed spaces, to retard the spread 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 containers from one side to the other. One side of the 
flow rack is where the goods are fed into and the other side is where the goods are received. 
 
Fully hydraulically calculated installation 
Descriptive of a system of pipework in which all the pipework downstream of the installation control valve(s) is sized in accordance with acceptable engineering and 
scientific principles and in accordance with these rules. 
 
Gravity tanks  
A purpose-built water container erected on the site of the protected premises at such an elevation as to provide the required pressure to flow conditions 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 distribution pipe and a tie-in side main distribution 
pipe, (front and back main), are interconnected with branch lines. This does not preclude the use 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 index, K-Factors and distribution patterns. 

b) The branch lines are uniform in diameter and length 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 or tie-in side 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 any movement and located directly above a 
detector to entrap radiated or convected heat. The 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 or a lesser height whereby the local authority cannot 
affect evacuation. 
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High-risk occupancy 
Descriptive of commercial and industrial occupancies where a high-risk substance 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 to poisonous fumes, or to cause explosions (or any combination of these). 
 
High-risk storage 
The storage of: 
 

a) High-risk substances, or 

b) Substances that are liable, in the event of fire, to cause combustion with extreme rapidity, or to give rise to poisonous fumes, or to explode (or any combination 

of these). 

 
High-risk substance 
Any substance listed in the schedule to the Administrative Regulations of the Occupational Health and Safety Act, 1993 (Act 85 of 1993). 
 
High-velocity 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 condition and is free from physical damage or non-compliance 
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 keys are released and locked in a predetermined 
sequence. The valve interlock thus guarantees that the valves are only opened or closed when the required conditions are met. 
 
Intermediate level/rack sprinklers 
Supplementary sprinkler protection required within racks or shelves, also referred to as in-rack sprinkler 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 installation from the remainder of the installation. 
 
K-Factor 
A sprinklers coefficient of discharge where K is equal to the flow from the sprinkler in L/min divided by the square root of the pressure in kPa. 
 
Level-control valve 
A water fitting, such as a float valve, that is used to regulate the inflow of water in a storage tank and to maintain the level of the 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 regulations related to 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 lithium-ion batteries. Lithium metal batteries contain pure lithium 
in small quantities. Lithium-ion batteries usually contain lithium dissolved in other substances. 
 
Lithium metal battery 
A non-rechargeable 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 discharge and back when 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 from one end of the channel to the other. The 
ƛƴŎƭƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ǊƻƭƭŜǊ ǇƭŀǘŦƻǊƳǎ Ŏŀƴ ōŜ ǇŜǊǎƻƴŀƭƛȊŜŘ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǳƴƛǘ ƭƻŀŘǎΥ ƛǘΩǎ ǳǎually set at a 3% to 4% angle for pallets. 
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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 vertically aligned, and clear of any storage 
maintained in single-row, double-row, and multiple-row racks. When 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 water may flow to a range pipe. 
 
Mains 
A pipe other than a communication pipe and that is the responsibility of the local authority and used by it for conveying water to consumers. 
 
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 
A component or fitting other than a threaded tubular fitting, a screwed fitting, a lead-sealed spigot or a compound-sealed 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 that of paraffin. 
 
Mezzanine floor 
A partial or full intermediate floor or series of floors between two main floors or the floor and a roof of a building. 
 
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. Typically, this means that it travels back and 

forth down a single lane, where it deposits or retrieves inventory, usually in the form of pallets. The 1D 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. The mole raises up from underneath 

to pick up the desired pallet off the edge supports 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 between lanes autonomously. This means 

that a single piece of machinery (mole) is now capable of interacting with an even greater amount of inventory on 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 Mole, and between lanes 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 of hydraulic calculations in the installation. 
 
Net Positive Suction Head (NPSH) 
The Net Positive Suction Head - NPSH - 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 drawn when discharging under defined conditions, (example: a battery with a nominal 
capacity of 1000 mAh can be discharged for 1-hour 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, (OD), of the pipe. Nominal is a word that 
denotes non-specificity and identifies the approximate inner diameter with a non-dimensional number. 
 
Nominal energy 
The energy that a fully charged battery or accumulator can deliver under defined conditions, (calculated as the product of the nominal capacity and the nominal voltage, 
e.g., 1 Ah × 3.6 V=3.6 Wh). 
 
Non-combustible 
When used with reference to a material it means that the material has a fire-rating 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 constructed wholly 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 back-siphonage 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 relation to the low water level, 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 heat-sensitive 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 under normal operating conditions. 
 
Outriggers  
A range pipe or series of range pipes feeding outboard sprinklers connected directly to either the supply side feed main or the tie-in side feed main. 
 
Ordinary Hazard  
Light non-commercial, commercial, and industrial occupancies involving the handling, processing, and limited storage of mainly ordinary combustible 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 pipeline and thus a reduction 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 effective control over, the fire safety provisions adopted 
for the premises, or the building, or that part of the building. 
 
Pmax 
A pump duty point representing the intersect of the calculated flow and pressure of the remote area of operation against the pump flow and pressure curve which shall 
Ǉŀǎǎ ǘƻ ǘƘŜ ƭŜŦǘ ƻŦ ǘƘŜ ǇǳƳǇΩǎ vƳŀȄ Řǳǘȅ ǇƻƛƴǘΦ  5ŜŜƳŜŘ ǘƻ ōŜ ǘƘŜ ŀǊŜŀ ƻŦ ƻǇŜǊŀǘƛƻƴ ǊŜǇǊŜǎŜnting the lowest flow and highest pressure against the intersect point of 
the pump and system curve. 
 
Pallet racking 
Pallet rack is single or multiple level storage system designed in horizontal rows for palatalised storage where the inventory is on pallets that are loaded and unloaded 
with a forklift. 
 
Pallet types 
In terms of length by width: 

a) EUR 1 pallet 

This pallet measures 1,2 by 0,8 metres, with the maximum loading height usually being 220 cm and maximum loaded weight of 1,500 kg. 

b) EUR 2 pallet- FIN pallet (Finnish Pallet) 

This pallet measures 1,2 by 1,0 metre, with the maximum loading height usually being 220 cm and maximum loaded weight of 1,250 kg. 

c) EUR 3 pallet 

This pallet measures 1,0 by 1,2 metres, with the maximum loading height usually being 220 cm and maximum loaded weight of 1,500 kg. 

d) EUR 6 pallet ς HPL High Pressure Laminate 

This pallet measures 0,8 by 0,6 metres, with the maximum loading height usually being 220 cm and maximum loaded weight of 500 kg. 

 
The maximum pallet height is dictated by the product packaging, storage racking facilities, and height of transport vehicles. It is generally accepted that the maximum 
workable pallet height is 2200 mm. 
 
Paper categories, based on weight 
 

a) Heavy weight is equal to or greater than 101 grams per m2. 

b) Medium weight is between 51 grams per m2 and 100 grams per m2. 

c) Light weight is equal to or less than 50 grams per m2. 

 
Party wall 
A wall devoid of common steelwork that complies in every respect with the definition of a perfect party wall except that the wall extends 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 has a fire-resistance rating at least equal to 120-minutes. 
 

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

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

b) Is of area exceeding 0,4 m2 for the passage of spouts, chutes or trunks made entirely from iron or steel of thickness at least 6,5 mm, and that is provided with 

fire shutters of the same material and thickness fitted to both sides of every opening, and  

c) Has no hole of area exceeding 0,4 m2, or any hole that is of area larger than that which adequately admits ropes, belts, shafts, straps, metal, or earthenware 

service pipes (that contain steam, gas, or water) or electric conductors where all services are placed in non-combustible and close-fitting 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 are hand-stacked by someone hand-loading 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 fasteners, or by means of a support mechanism. 
 
Pipe support 
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 atmospheric pressure, for heating, 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 surrounding metal-plastic foil. 
 
Power density 
Gives the electrical power, (energy per given time), that can be drawn 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 density is given in W/kg. 
 
Pump duty points 
See Pmax, Qmax and Pump runout. 
 
Pump runout 
¢ƘŜ Ŧƭƻǿ ŀƴŘ ǇǊŜǎǎǳǊŜ ŀǘ ммл҈ ƻŦ ǘƘŜ ǇǳƳǇΩǎ Řǳǘȅ Ǉƻƛƴǘ vƳŀȄΦ 
 
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. 
 
Pressure-reducing valve 
A device that reduces the water pressure on its downstream side. 
 
Primary battery 
Non-rechargeable battery. 
Primary support 
A purpose-made bracket 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 result, these racks are used with loads handled in line with 
LIFO flows. The structure of this type of live racking system is made up of carts and rails. The handling equipment pushes the incoming pallets into the channel, while 
ƎǊŀǾƛǘȅ ƛǘǎŜƭŦ ǘƘŜƴ ŘǊŀǿǎ ǘƘŜƳ ŦƻǊǿŀǊŘ ǘƻǿŀǊŘǎ ǘƘŜ ŎƘŀƴƴŜƭΩǎ ŦǊƻƴǘ ǇƻǎƛǘƛƻƴΦ 
 
Qmax 
A pump duty point representing the intersect of the calculated flow and pressure of the favourable area of operation against the pump flow and pressure curve and 
used to calculate the runout point with the suction source at its normal level. Deemed to be the area of operation representing highest flow and lowest pressure against 
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 or main distribution pipe of uniform diameter. 
Where an arm, drop, rise pipe or combination of these exceeds 300 mm in length, (excluding fittings), 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 around obstructions. 
 
Reflux valve 
Non-return 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 supply pressure is the maximum needed to give the 
specified design density of discharge regarded as 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 and main distribution pipe risers and drops   
Main vertical pipes rising, (or dropping), from the installation valves and for linking the pipe network between floors and for linking 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 feeding this shall be classed 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's position in lieu of an indicator. 
 
Rosette or rosette plate 
Escutcheon plate 
 
Runout 
The maximum flow usable flow and pressure a fire pump can produce representing 110% 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 a particular riser. 
 
Separate array 
A group of sprinklers that provides protection for a relatively small area that is not part of the main protected area, and that is fed by a separate distribution pipe. 
 
Sling rod 
A rod with a sling eye or screwed ends for supporting pipe clips, rings, and band hangers. 
 
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, the pipework to the installations 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 heat-sensitive element in load-bearing 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 off-set layout that has the sprinklers displaced one-half 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 with a washer and plate 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. 
 
Sub-circuit 
¢ƘŜ ǘŜǊƳ άǎǳō-ŎƛǊŎǳƛǘέ ƳŜŀƴǎ ŀ ŎƛǊŎǳƛǘ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǎǿƛǘŎƘ ǎǳǇǇƭƛŜŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ ƭƻǿ ƻǊ ƳŜŘƛǳƳ ǾƻƭǘŀƎŜ ōǳǎōŀǊǎ ƻƴ ǘƘŜ ŦƛǊŜ ǇǳƳǇ ǊƻƻƳ distribution board. 
 
Subsidiary valve 
A valve that controls the flow of water to sprinklers fitted downstream of the main installation control valves or that controls the 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 predetermined tested parameters of the equipment 
or components, for a particular application in a sprinkler installation or in relation to any document 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 system into which branch lines are connected. 
 
Suppression mode 
Defined as follows:  
 

a) The condition whereby equilibrium has been achieved between burning commodity and sprinkler discharge such that ceiling level temperature 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 open-cell construction through which water from sprinklers can discharge freely. 
 
 
 
Storage 
¢ƘŜ ǘŜǊƳ άǎǘƻǊŀƎŜέ ǿƘŜǊŜǾŜǊ ǳǎŜŘ ƛƴ ǘƘŜǎŜ ǊǳƭŜǎ ƛƴŎƭǳŘŜǎ ǘƘŜ ǿŀǊŜƘƻǳǎƛƴƎ ƻǊ ǘƘŜ ǘŜƳǇƻǊŀǊȅ ŘŜǇƻǎƛǘƛƴƎ ƻŦ ƎƻƻŘǎ ƻǊ ƳŀǘŜǊƛŀƭǎ ǿƘilst undergoing process or relocation. 
 
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 surroundings which an incident where one 
exothermal process triggers other processes, finally resulting in an uncontrollable increase in temperature.  
 
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 side of the supply side feed main. 
 
Transverse flue 
The space between pallet loads running parallel to the direction of loading which are vertically aligned and free of any storage. Nominal 150 mm transverse flue spaces 
between loads and at rack uprights shall be maintained in single-row, double-row, and multiple-row 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 the water 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 and water supplies. 
 
Zone 
Sub-division 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 carried out by sprinkler 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 it is quite clear that the rules shall be regarded as the 
ƳƛƴƛƳǳƳ ǊŜǉǳƛǊŜƳŜƴǘΦ ²ƘŜǊŜ ǘƘŜ ǿƻǊŘ άŀǇǇǊƻǾŜŘέ ƛǎ ǳǎŜŘΣ ƛǘ ƳŜŀƴǎ ŀǇǇǊƻǾŜŘΣ ƭƛǎǘŜŘΣ ŀƴd accepted in all instances and the equipment used shall be suitable for 
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 internationally recognised code, standard or set of 
rules. 
 
The building shall be sprinkler protected throughout except where the omission of sprinklers or permitted exceptions are specifically allowed as indicated in these rules. 
A building which is not so protected will not be classified as a sprinkler protected building. 
 
Pipework for two or more different classes of hazard systems installed to the same standard, code, or set of rules may be connected to a common 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 generally dictates the document to which any extension or 
alteration is carried out. 
 
Any deviation from these rules may be allowed on the basis 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, (ASIB), can be consulted. These are conducted on a case-by-
case basis whereby no decision arrived at between parties can be regarded as setting a precedent.  
 

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 occupancy shall be: 
 

a) Classified in terms of the appropriate fire-hazard classes. 

b) Shown on all plans and drawings. 

 
The occupancy class and the fire-hazard class designated to any building, or any part of a building not of single occupancy shall be indicated in accordance with the 
appropriate hazard classification. 
 
Fire hazard classification provides the basis for the design of sprinkler installations and is a skilled operation and shall be carried out by a competent person. The range 
of occupancies and fire hazards is extremely large, and it might be necessary to classify a particular case by analogy. The fire-hazard 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 of fire. In some circumstances the sprinkler installation 
might form an integral part of the measures approved by the fire authority for the protection 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 high-rise installations and life safety installations, additional safeguards to ensure reliability are considered necessary in terms of these 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 change in the fire-hazard classification of the building 
as shown on the approved plans unless: 
 

a) The sprinkler installation is re-evaluated 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 rating of the building. 
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SECTION 1: GENERAL INFORMATION 

1000 Scope 

These rules cover the minimum criteria required for the installation of automatic sprinkler systems in buildings housing one or more of an Ordinary Hazard or High 
Hazard class of occupancy. 

1001 Ordinary Hazard 

Light non-commercial, commercial, and industrial occupancies involving the handling, processing, and limited storage of materials unlikely to develop 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.  
 
Pipework for two or more different classes of hazard systems may be connected to a common set of control valves provided the total number of sprinklers does not 
exceed the maximum allowed. 
 
Dry and alternate systems should be avoided especially for High Hazard systems 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 systems, are as follows: 
 

a) Ordinary Hazard Systems 

 

Design Density of discharge:  5,0 mm/min/m2 

Assumed maximum area of operation: 130 m2 to 360 m2 

 

b) High Hazard Systems 

 

c) Process Risks 

 

Design Density of Discharge:  7,5 to 12,5 mm/min/m2 

Assumed maximum area of operation: 260 m2 to 450 m2 

 

d) Deluge operation:  Zoned area of operation 

 

e) High Piled Storage Risks 

Design Density of Discharge:  7,5 to 30.0 mm/min/m2 

Assumed maximum area of operation: 260 m2 to 450 m2  

 
Special consideration is given to the area density method of protection as in Early Suppression Fast Response systems where the area of operation is determined by 
the number of sprinklers deemed to be in simultaneous operation at a predetermined pressure and not an area of operation expressed in square metres. 

1004 Storage limitations 

The storage heights of the relevant tables for the differing storage configurations are deemed to 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 interpolated. 
 
The protection of high piled storage risks depends on the method of storage, the combustible nature of the stock, and the height of storage. 
 
Provision is made for protection where sprinklers are only provided at the roof or ceiling and where additional sprinklers are provided 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 allowable storage height 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 storage risk the limitation relates to as well as the design 
density of discharge specific to that area. 
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1006 Clear space 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 throughout the installation as follows: 
 

a) 0,5 metre for Ordinary Hazard. 

b) 1,0 metre for High 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 with the requirements in these rules. 

1007 Roof or ceiling slope  

Roof or ceiling slopes shall not exceed 10o and where this occurs the effect on the assumed maximum area of operation and the design density of discharge needs to 
be evaluated on a case-by-case basis. 
 
Where sprinklers are installed beneath a roof or ceiling slopes less than 10o the sprinkler deflector shall be orientated parallel to the roof or ceiling slope.  
 
Where sprinklers are installed for roof or ceiling slopes exceeding 10o the sprinkler deflector shall be orientated parallel to the floor.  
 
For rack and shelf storage where the roof or ceiling slope exceeds 10o, intermediate 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 18,5o the 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 combustion at roof level and can accelerate the operation of 
the desired sprinklers above the fire area. Factory Mutual Data Sheet 1-10 (3.3) may be used 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 shall be kept level and at a uniform height 
above the floor. 
 
Draft curtains shall be installed at the interface between differing temperature ratings of sprinklers or adjoining areas, mezzanine floors, 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 compartment to limit the spread of fire. 

Figure 101: Storage separation 

 
 

Free standing

or

Block storage

Beam pallet

or

Shelf storage

2,4 metres

Post pallet

or

Stillages

2,4 metres
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1010 Excessive Clearance (free standing and block storage) 

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

Option 1: Install a non-combustible false ceiling or mezzanine meeting the Euroclass A1 or A2 rating of BS EN 13501 Part 1 that can withstand an 
updraft of 50 N/m2 shall be installed above the storage with sprinkler protection above and below to reduce the clearance. 
 
Option 2: See Figure 102. Where, in any instance, the clearance distance between the storage height and the ceiling or roof, exceeds 4,0 metres more 
than that allowable when applying the relevant storage table, the following can be applied for control mode sprinkler protection: 

 
a) Increase the roof level design density of discharge for the first excessive metre above the 4,0 metres allowance or part thereof by 2,5 mm/min/m2. 

b) For each additional metre or part thereof, increase the design density of discharge by 1,0 mm/min/m2. 

c) The roof level sprinklers operating temperature shall not exceed 93o C and a K-Factor of not less than 11,5 shall be used. 

Figure 102: Section through excessive clearance for roof or ceiling protection only for free standing and block storage configurations - 
Excludes the installation of an underdrawn ceiling or mezzanine floor 

 

1011 Excessive clearance for beam pallet racking and shelf storage 

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

Option 1: Reduce the clearance to 4,0 metres or less with a non-combustible false ceiling or mezzanine meeting the Euroclass A1 or A2 rating of BS EN 
13501 Part 1 that can withstand an updraft of 50 N/m2 shall be installed above the storage with sprinkler protection above and below. 
 
Option 2: See Figure 103. 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 or part thereof by 2,5 mm/min/m2. 

c) For each additional metre or part thereof, increase the design density of discharge by 1,0 mm/min/m2. 

d) The roof level sprinklers operating temperature shall not exceed 93o C and a K-Factor of not less than 11,5 shall be used. 

 
Option 3: See Figure 104. Provide intermediate levels of in-rack sprinklers installed in accordance with these rules where the highest level of 
intermediate rack protection is positioned above the top of storage.  

Maximum allowable height of 

storage ñDò above floor level

to the applicable table

Roof or ceiling

level protection

If ñAò Ò 4,0 m roof or ceiling

level DDoD to the applicable table for roof or 

ceiling level protection only

B

D

A

Floor

Increase ñBò DDoD from the DDoD of ñAò in the 

relevant table for roof or ceiling level protection 

only in accordance with excessive clearance 

rules Option 2 of Rule 1010

ñDò + 4,0 m

Applicable storage table for ñDò 

is determined by using the 

storage category, height and 

method

A
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Figure 103: Section through excessive clearance for roof or ceiling level protection only for rack or shelf protection configurations ς does 
not depict the installation of an underdrawn ceiling or mezzanine floor 

 

Figure 104: Section through excessive clearance for rack and shelf storage configurations where intermediate level protection is 
installed/mandatory ς does not depict the installation of an underdrawn ceiling or mezzanine floor 

 

B

If ñBò > 4,0 m and intermediate level protection is 

omitted, excessive clearance DDoD Option 2 of 

Rule 1011 applies

Roof or ceiling level protection to the 

applicable storage table if distance ñBò is Ò 

4,0 m

Floor

Storage height ñAò in accordance 

with the applicable table for the 

category, height and method of 

storage

Applicable storage table is determined 

by using the storage category, height 

and method

A

A

DDoD at roof is determined by storage 

height ñBò from the applicable storage 

table

Ó 7,5 mm/min/m2

Floor

Applicable storage table is determined by 

using the storage category, height and 

method

Storage height greater than when 

roof level alone is acceptable and 

intermediate level protection is 

mandatory

Optional if distance ñAò is Ò 4,0 m and the DDoD at roof or ceiling 

level complies with distance ñBò

Mandatory if distance ñAò is > 4,0 m and excessive clearance 

DDoD at roof or ceiling level is not increased in accordance with 

Option 2 of Rule 1011 using distance ñBò

Sprinkler above top 

of storage

B
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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 most challenging combination of goods, packaging 
or storage method that shall be used to determine the category of storage even if these form a small proportion of the overall fire load. 

1013 Ordinary Hazard storage considerations 

It is considered that overall storage heights not exceeding those stated in Table 101 in the various categories are suitable for Ordinary Hazard systems and need not be 
regarded as high piled storage. 
 
For shelf or rack widths more than 1,0 metre within Ordinary Hazard occupancies and 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 increasing the design density of discharge at roof level 
providing that the maximum allowable storage heights of Table 101 are not exceeded. 
 
The excessive storage height as defined in Rule 1010 and 1011 shall be applied as required for all types of storage configurations. 

Table 101 Ordinary Hazard storage limitations 

1 2 3 4 5 6 7 

Category 

Block stacking or 
free-standing 

storage 

Beam pallet racking 
 

Single row post 
pallets 2,4 m aisles 

 
Solid or slatted shelf storage 

Җ мΣл Ƴ ǿƛŘŜ 

Design density of 
discharge required 

(mm/min/m 2) 

Assumed maximum 
area of operation 

(m2) 

Maximum storage 
block area 

(m2) 

Minimum width of 
aisles separating 

storage 
(m) 

Stack height 
(metres) 

Category I 4,0 3,5 

5,0 216 50 2,4 
Category II 3,0 2,6 

Category III 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 1,0 m and less than 6,0 metres the sprinkler protection 
shall be installed in accordance with the requirements of High Hazard. 

1014 High Hazard storage 

Dry and alternate systems should be avoided for High Hazard. Where no alterative exists, the assumed maximum area of operation shall be increased by 25% in 
accordance with Rule 1002. 

1015 Types of storage - roof or ceiling protection only 

1016 Stockpile or loose storage 

Stockpile storage includes but is not limited to products such as coal, raw chemicals, sugar, wood chips, grain and bagasse and is usually delivered into the storage area 
by conveyor and deposited on the floor forming a pyramid, (polyhedron), shape. 
 
To determine the height of storage and providing the storage forms a reasonable equilateral triangle, half the height of the pyramid formed may be taken to determine 
the required density of discharge using Table 101 or Table 102 over an extended maximum assumed area of operation of not less than 360 m2 for Ordinary Hazard 
applications and 450 m2 where the storage falls into High Hazard. 
 
Excessive storage height is measured from the apex 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 category and stack height where free standing or 
block storage is to be protected by roof or ceiling protection only. The storage heights are deemed to 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 150 m2 in plan 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 normally shall not be less 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 
I 

Category 
II 

Category 
III 

Category 
IV Design density of discharge required 

(mm/min/m 2) 
Assumed maximum area of operation 

(m2) Stack height 
(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 5,9 4,1 2,3 12,5 260 

 

6,7 4,7 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 4,1 27,5 300 

 4,4 30,0 300 

 

1018 Palletised rack storage (beam pallet racking) 

Where wire mesh is used without pallets, the storage shall be classed as shelving and be protected in accordance with these rules. 
 
The distance between goods stored in racks or shelves positioned back-to-back with or without intermediate level protection shall not be less than 150 mm in the 
longitudinal and transverse flue between adjacent pallets. If required, stops shall be fitted to maintain the minimum distances. 

1019 Single beam pallet racks 

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 in Table 103 shall apply. 

b) A maximum pallet load width of 1,6 metre aisle to aisle is not exceeded and pallet loads are butted only in one direction. 

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

d) Clear transverse flues of not less than 150 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 than 70% of the plan area between the 

horizontal beams. 

g) The racks are fixed in place. 

Table 103 Beam pallet racking 

1 2 3 4 5 6 

Category 
I 

Category 
II 

Category 
III 

Category 
IV Design density of discharge required 

(mm/min/m 2) 
Assumed maximum area of operation 

(m2) Stack height 
(metres) 

4,7 3,4 2,2 1,6 7,5 260 

5,7 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 

5,3 3,8 25,0 300 

5,6 4,1 27,5 300 

6,0 4,4 30,0 300 
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1020 Back-to-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 area of operation given in Table 103 shall apply. 

b) The maximum width of back-to-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 than 150 mm are maintained between the sides of the butted pallets. 

e) For racks positioned back-to-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 than 70% of the plan 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 for a 4-pallet single entry front load. See Figure 105. 
 
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 be limited to 150 m2 of floor area. 

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

d) 150 mm 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 spaces per block. 

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

 

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 Figure 106. 
 
See Figure 106. 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 be limited to 150 m2 of floor area. 

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

d) 150 mm 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. 

B Ò 4 pallet loads

B ĬL Ò 150 m2

Roof or ceiling

level protection

in accordance

with Table 104

L

B

Longitudinal 

flue spaces

Ó 0,15 m

Ò 1,9 m or every 

pallet load 

whichever is the 

lesser

Loading face

3 transverse flue spaces Ó 0,75 m
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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 

Storage configuration 

Category 
I 

Category 
II 

Category 
III 

Category 
IV Design density of 

discharge 
(mm/min/m 2) 

Assumed maximum area 
of operation 

(m2) Stack height 
(metres) 

Double deep pallet racking, drive through, push back, 
live or mole racking and multiple row post or box 

pallets 

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 

 

Figure 106: Example of drive through, push back, live or mole racking with roof or ceiling level protection only  

 

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 protection shall be in accordance with Table 105 subject to the 
top of storage being within 4,0 metres of the roof or ceiling protection. See Rule 1011. 
 
There is no restriction on the maximum storage block area of post pallets under High Hazard.  
 
The aisle width between single or multiple row post pallet block of storage shall not be less than 2,4 metres. 

1024 Open top bin-box storage 

Open top bin-box storage is not covered in these rules and in such cases the proposed design for acceptance by all parties shall be on a case-by-case 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 in Table 105 shall apply. 

b) The maximum width of the shelf aisle to aisle shall does exceed 1,0 metre. 

c) The shelf area does not exceed 2,0 m2 and is bounded by full width 150 mm transverse flue spaces. 

d) Storage is open fronted metal construction bin-box storage regardless of shelf depth. 

e) Storage without flue spaces is not deeper than 1,2 metres, limited to 150 m2 blocks and each block of storage is surrounded by 2,4 metre aisles.  

L

B

B ĬL Ò 150 m2

Roof or ceiling level

protection in 

accordance with

Table 104

Transverse flue spaces

(Loading face)

Transverse flue spaces

Ó 0,075 m at every pallet

load  or Ò 1,9 m intervals

whichever is the lesser

Longitudinal

flue

spaces

Ó 0,15 m

every 4,8 m
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Table 105 Roof or ceiling protection for shelf storage 

 

1 2 3 4 5 6 

Category 
I 

Category 
II 

Category 
III 

Category 
IV Design density of discharge required 

(Minimum mm/min/m 2) 
Assumed maximum area of operation 

(m2) Stack height 
(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 back-to-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 in Table 105 shall apply. 

b) Shelves are positioned back-to-back, and the total width of each shelf shall 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 than 150 mm coincident with the shelf uprights shall be maintained. 

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

1027 Continuous non-combustible bulkheads ς all configurations 

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

a) To limit the horizontal spread of fire within a shelf it is recommended that continuous non-combustible vertical bulkheads be installed. 

b) To limit the vertical spread of fire within a shelf it is recommended that continuous non-combustible 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 in Table 105 shall apply. 

b) The plan area of any block of shelved storage shall not exceed 150 m2. 

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

d) Continuous non-combustible vertical bulkheads shall be installed to restrict the horizontal spread of fire to not more than every second upright or 6,4 metres 

whichever is the lesser. 

e) Continuous non-combustible horizontal bulkheads shall be installed at every third-tier level. 

1028 Gondola shelving 

Gondola storage shall be limited to a total width of 1,2 metres with a solid end or central barrier extending from the base to the top of storage when positioned back-
to-back. 
 
The storage height, design density of discharge and the assumed maximum area of operation given in Table 101 shall apply. For heights exceeding Table 101, protection 
is to be determined on a case-by-case basis. See figure 107. 
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Figure 107: Section through gondola shelving 

 

1029 Intermediate level sprinklers 

Intermediate level protection is strongly recommended for heights below those indicated in the tables, but where this cannot be achieved, storage configurations 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 level sprinklers are required.  
 
Rack or shelf storage with aisles less than 1,2 metres in width or where storage takes place within the aisles are treated as multiple row storage due to the ease in which 
a fire can be transferred from rack to rack and shall have intermediate level sprinkler protection installed. 
 
Except where allowed otherwise in these rules, where 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 limit any potential damage. 
 
For multiple row storage configurations, sprinkler protection is required in every longitudinal flue space and rack, or shelf ends regardless 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 sprinkler distribution pipework, 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 always be hydraulically calculated. 
 
Standard response sprinklers having a nominal temperature rating of 93o C shall be used at the roof or ceiling for High Hazard protection and 68o or 79o C operating 
temperature sprinklers for products that produce an initial low heat output as, for example, baled cotton or protect structures such 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 wet pipe at roof or ceiling level. An exception to this 
for control mode sprinkler operation will be where dry barrel droppers are used at roof level where the assumed maximum area of operation and design density of 
discharge are increased by 25%.  
 
Unless otherwise noted, the minimum design density of discharge for roof or ceiling protection shall not be less than 7,5 mm/min/m2 over an assumed maximum area 
of operation of 260 m2.  
 
Where the building is classed as a rack clad where the racks or shelves support or are affixed to a mezzanine, roof, or ceiling structure the design density of discharge 
for the roof or ceiling sprinklers shall not be less than 10,0 mm/min/m2 over an assumed maximum area of operation of 260 m2.  

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

Shelf

Upright trim

cap

Upright trim

cover

Base shoe and

shoe cover

Solid back 

panel

Shelf 

bracket

Ò 1,2 mÒ 1,0 m Aisle width Ó 2,4 m

Storage height

without intermediate

level protection use

Table 101
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1031 Flexible couplings for fixed rack storage 

Movement can occur between the sprinkler pipework within storage racking, (floor or roof), and the distribution pipework that is attached to the building structure. 
Where excessive movement can be reasonably expected, a flexible coupling or swivel/swing joint shall 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 one-and-a-half-times the maximum working pressure, or 1,800 kPa, whichever is the greater, and shall not include 

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 arrangement can be 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, additional sprinkler protection shall be provided and 
included in the hydraulic calculations. 
 
Where building columns located within the racks, if not protected by non-combustible materials having a minimum fire resistance of 2-hours, must be wetted for 
cooling purposes by additional sprinklers at the rate of 10,0 mm/min/m2 per square metre over each side of the surface area of the structural member. See Figure 108. 
 
The use of narrow angle sealed sprinklers is contemplated and the discharge from these within the assumed maximum area of operation shall 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 the roof or ceiling level sprinklers. 
 
Where columns are placed between racks or shelves positioned back-to-back 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 pattern, a sprinkler 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 Figure 108. 

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 and the top of stored goods within racks or shelves. 
 
This space may be reduced to 100 mm with the use of approved and listed flat spray sprinklers. See Figure 110 and 111. 

Figure 108: Plan view of vertical structural I-Beam protection 

 
 

00 Column

Narrow angle sealed sprinkler

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

 

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 available. The 

choice of the type of sprinkler and orientation remains with the designer or determined on a case-by-case basis. 

 

b) A K-Factor of not less than 11,5 with a starting pressure at the most remote sprinkler of 100 kPa unless otherwise noted in these rules. 

c) A response time index, (RTI), of less than 50. 

d) 68o C operating temperature. 

i. Listed and approved sprinkler metal water shields of between 75 mm and 150 mm diameter shall be fitted to intermediate level sprinklers. 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 protection, solid or slatted shelves. 

The use of upright spray pattern sprinklers does not negate the use of sprinkler guards. 

e) The minimum vertical clearance between the spray pattern sprinkler deflector and the stored goods shall be maintained at not less than 150 mm. 

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. 

 

 

 

 

 

 

Euro pallet Ò 0,8 wide by 1,0 m deep

Category III and IV

Euro pallet Ò 0,8 wide by 1,0 m deep

Category I and II

Standard pallet Ò 1,2 wide by 1,0 m deep

Category III and IV

Standard pallet Ò 1,2 wide by 1,0 m deep

Category I and II

Ó 0,15 m

Ò 0,5 m

Ò 1,6 m

Ò 1,6 m

Ó 0,15 m

Ò 0,5 m

Ò 1,6 m

Ò 1,6 m



Page 44 of 262 11/10/2024 Automatic Sprinkler Inspection Bureau 

 

Figure 110: Example of an intermediate level pendent spray sprinkler  

 

1035 Positioning of the intermediate level sprinklers and deflector 

Where possible the pipework and sprinkler shall be installed in a position that will obviate damage when pallets or goods are being loaded 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 111. 
 
¦ƴƭŜǎǎ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŘƛŦŦŜǊΣ ǘƘŜ ƳƛƴƛƳǳƳ ŘƛǎǘŀƴŎŜ ŀ ǎǇǊƛƴƪƭŜǊ ŘŜŦƭŜŎǘƻǊ ǎƘŀƭƭ ōŜ ōŜƴŜŀǘƘ the unloaded horizontal framework of a beam pallet rack 
or within the longitudinal flue where shelves are positioned back-to-back is 25 mm. This measurement is to be taken before beam deflection is taken into account for 
storage loading. See Figure 111. 
 

Note: Beam deflection shall not exceed 0,55% of the length of the beam between uprights which equates to the length of the beam divided by 180. A 
minimum distance of not less than 10 mm shall be maintained between the underside of a fully loaded horizontal bean and the sprinkler deflector. 

 
Where picking shelves are positioned between shelf tier levels, a tier level of protection shall be directly above the top of the storage 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 sprinklers for control mode application shall be calculated on the assumption that 
the hydraulically most unfavourable sprinkler operates at a pressure of not less than 100 kPa when using K-11,5 sprinklers and 200 kPa for K-8,0 sprinklers where 
consideration is given for their use on a case-by-case basis. 
 
The number of sprinklers in Table 106 are deemed to be in simultaneous operation in conjunction with the roof or ceiling level protection in the hydraulically most 
unfavourable or favourable locations. 
 
 
 
 
 
 
 
 
 
 

Sprinkler guard

by sprinkler

head manufacturer

Water shield 75 to 150 mm

diameter by sprinkler head

manufacturer

Fast response fusible element

with an RTI Ò 50 and an

operating temperature of

68o Celsius

K 11,5 sprinkler with a

20 mm shank diameter

Clearance from deflector

to top of stored goods

Ó 150 mm

May be reduced to 100 mm

if approved flat spray

sprinklers are used

Discharge pressure for

picking shelves and

excessive flue spaces

Ó 200 kPa

Top of storage

Discharge pressure for

standard control mode

configurations Ó 100 kPa
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Figure 111: Front elevation of the location of sprinklers relative to storage and upright and horizontal supports  

 

Table 106 Number of intermediate level sprinklers deemed to be in simultaneous operation 

1 2 3 4 5 

Aisle Width 
(metres) 

Number of Sprinklers in Simultaneous Operation 

Number of sprinklers per level Number of tier levels Number of racks Total 

< 1,2 3 3 3 27 

җмΣн Җ нΣп 3 3 2 18 

> 2,4 3 3 1 9 

 
The water supply characteristic must be adequate 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 intermediate level sprinklers, derived from the intercept 
of the pump curve and the demand curve for the hydraulically most unfavourable and favourable area for 90-minutes. 

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 by the sprinklers and shall be continuous for the full 
height of each block of storage, vertically aligned, free of stored goods, and regularly spaced. See Figure 112. 
 
Sprinkler protection of racks positioned back-to-back 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 cannot be centrally located within the rack. 
 
Where the intermediate level sprinkler exceeds 250 mm from the face of storage in back-to-back storage configurations, (500 mm clear space), each rack shall be 
treated as single row and two rows of sprinklers shall be installed within the longitudinal flue space at every opposing tier level vertically and staggered horizontally. 
 
Where rack pallets touch in back-to-back storage configurations or the longitudinal flue space cannot be maintained, the storage shall be classed as solid shelving and 
the protection adjusted in accordance with these rules. 
 
 
 
 

Top of tier level storage

Base of tier level storage

Ó 150 mm

Ó 25 mm rack unloaded 

Ó 10 mm rack loaded

Ó 25 mm

Top of tier level storage

Sprinkler head centred

to transverse flue 

Transverse flue Ó 100 mm

Base of tier level storage
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1038 Maximum vertical distance between sprinkler tier levels 

For Category I, II, III and IV goods the vertical distance from the floor and between tier levels of intermediate level protection shall not exceed 3,5 metres or every 
second-tier level whichever is the lesser. See Figures 113, 114, 115 and 116. 
 
Where palletised rack storage stack heights distance is greater than the values of Table 107 or the top of storage is more than 4,0 metres below the roof or ceiling 
protection excessive clearance must be applied. See Rule 1011. 
 
In no case shall the highest level of intermediate level sprinkler protection be installed lower than one tier below the top of the storage. 

1039 Maximum horizontal distance between sprinklers on a range 

In the case of Category I and II goods the sprinklers shall be positioned within the longitudinal flue at the intersection of every second pallet transverse flue or a 
maximum of 3,75 metres, whichever is the lesser. See Figure 113. 
 
The sprinklers shall be staggered in relation to the next highest row and the product of the horizontal and vertical distances between the sprinklers for Category I and 
II goods shall not exceed 9,8 m2. 
 
In the case of Category III and Category IV goods, the sprinklers shall be positioned within the longitudinal flue and at the intersection of every pallet transverse flue or 
a maximum of 1,9 metres, whichever is the lesser. The product of the horizontal and vertical distances between the sprinklers shall not exceed 4,9 m2. See Figure 114. 

1040 Beam pallet rack widths 

The number of rows of sprinklers is determined by the rack width. Where racks are positioned back-to-back, the total width is calculated by adding together the width 
of each pallet and the distance between them. 
 
The width of back-to-back beam pallet racking shall not exceed 3,2 metres which allows a maximum ingress of 1,6 metres from centre of the longitudinal flue to 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 the sprinklers per tier level or alternate tier level shall be 
positioned in the front of the racks first pallet or behind the last pallet load and side faces. See Figures 113, 114, 115 and 116. 
 
The maximum allowable storage height above the top line of sprinklers within beam pallet racking shall not exceed the values as determined in Table 107 if the 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 

Storage 
configuration 

Maximum permitted storage height above the top tier level of intermediate level 
protection 
(metres) 

Design 
density 

(mm/min/m 2) 

Assumed maximum area 
of operation 

(m2) Category 
I 

Category 
II 

Category 
III 

Category 
IV 

Palletised Racks 
 
 
 
 

3,5 3,4 2,2 1,6 7,5 

260 
  

2,6 2,0 10,0 

3,2 2,3 12,5 

3,5 2,7 15,0 
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Figure 112: Typical rack terminology 

 
 

Figure 113: Location of intermediate level protection sprinklers for Category I or II 

 
 
 

Tier levels

Longitudinal flue

Ó 150 mm

Aisle

Sprinkler row

Face sprinklers

Transverse flue

Ó 100 mm

V

V

V

H

H

H

H

H

H = Ò 3,75 m or every pallet load

(Whichever is the lesser)

V = Ò 3,5 m or every second-tier level

(Whichever is the lesser)

H ĬV Ò 9,8 m2
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Figure 114: Location of intermediate level protection sprinklers for Category III and IV 

 

Figure 115: Location of intermediate level protection for Category I and II multiple row racks 

 
 
 
 

V

V

V

H H H HHH

H = Ò 1,9 m or every pallet load

(Whichever is the lesser)

V = Ò 3,5 m or every second-tier level

(Whichever is the lesser)

H ĬV Ò 4,9 m2

H H H

HH

V

V

V

H = Ò 3,75 m or every second pallet load

(Whichever is the lesser)

V = Ò 3,5 m or every second-tier level

(Whichever is the lesser)

Staggered in relation to adjacent tier levels

Ὄ ὠ ωȟψ ά
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Figure 116: Location of intermediate level protection for Category III and IV multiple row racks 

 

1041 Mobile or moveable racks 

Movable racks are to be treated as multiple-row rack storage.  
 
The connection to the intermediate level protection shall be via flexible in-rack sprinkler system connections, or other arrangements that provide adequate movement 
and water to the intermediate level protection. 
 

a) SAE 100R5 hydraulic hose shall be used as a minimum standard and shall be wrapped in woven stainless steel or encased in a high temperature fire sleeve 

that can withstand a constant radiated heat of not less than 250o C and a splash temperature of not less than 1,000o C. 

b) The fire sleeve shall be fitted to the hose prior to the hydraulic hose connectors ensuring that it is integral with the entire finished hose. 

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

d) The following shall apply for welding and screwed fittings:  

I. A full penetration weld is a type of weld that has completely consumed the root of the joint. A full penetration weld is a requirement for joints that 

will be subjected to high stresses because it typically has higher strengths than a partial penetration weld. 

II. Where slip-on flanges are welded to pipe with a single fillet weld, the weld shall be on the hub side of the flange and the minimum throat weld 

thickness shall not be less than 1,25 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. 

III. Where screwed fittings are used, they shall be joined using thread sealant or thread tape which shall be applied only to the male threads. The use of 

ǇƭǳƳōŜǊΩǎ ƘŜƳǇ ƛǎ ƴƻǘ ŀŎŎŜǇǘŀōƭŜΦ 

e) The feed main and the racks/shelf distribution pipe connections shall be aligned vertically to ensure that they are positioned in parallel with the racks/shelf 

feed horizontally displaced closest to the rack. 

f) The hose should preferably traverse in one direction only from the fully closed position to the fully open position. 

g) The minimum distance between any two connections to the racks/shelf protection from the feed main shall be determined by the travel distance from the 

closed to the open position. 

h) Irrespective of hose diameter, an additional allowance of not less than 3,5 metres for racks/shelves positioned back-to-back, and 2,0 metres for single 

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

i) The fittings from the feed main and those connecting the distribution main for the racks/shelves shall be aligned in the pendent position. 

j) When bent to the minimum radius, the internal diameter of the un-pressurised hose shall not reduce by more than 10%. 

 

 

 

 

 

V

V

V
H = Ò 1,9 m or every pallet load

(Whichever is the lesser)

V = Ò 3,5 m or every second-tier level

(Whichever is the lesser)

Ὄ ὠ τȟω ά

H H H HHH
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Figure 117: Typical moveable rack or shelf connections 

 

1042 Location of intermediate level sprinklers in single row solid or slatted shelves 

Within High Hazard occupancies, intermediate level sprinklers shall be fitted under all solid or slatted shelves which exceed 1,0 metre in width. The uppermost level 
of protection shall be positioned above the top of storage unless this is within 4,0 metres of roof or ceiling level protection. See Rule 1011. 
 

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

b) The sprinklers shall be staggered at each tier level to ensure the ends of the shelves are protected at every alternate tier level. The distance from the end of 

the shelf perpendicular to the range pipes to the nearest sprinkler on all other tier levels shall not exceed half the sprinkler spacing or 1,4 metres whichever 

is the lesser. 

c) Sprinklers in storage racks shall be located centrally where the shelf does not exceed 3,0 metres in width. See Figure 118. 

d) Where the shelves exceed 3,0 metres but are less than 6,0 metres, two rows of sprinklers will be required. The sprinklers at each tier level shall be staggered 

vertically and horizontally. See Figure 118 and 119. 

e) Where shelf widths exceed 6,0 metres, special consideration is required, and protection is to be based on a case-by-case assessment. 

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

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

h) The vertical rows between tier levels shall not exceed 3,5 metres. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A. Feed main from wet or dry valve.

B. Full penetration welds.

C. Screwed connections to hydraulic hose 

using jointing compound or tape.

D. SAE 100R5 Flexible hydraulic hose with 

woven stainless-steel or fireproof outer.

E. To mobile intermediate level sprinklers.

A. Feed main from wet or dry valve.

B. Flanged fillet welds.

C. Screwed connections to hydraulic hose 

using jointing compound or tape.

D. SAE 100R5 Flexible hydraulic hose with 

woven stainless-steel or fireproof outer.

E. To mobile intermediate level sprinklers.
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Figure 118: tƭŀƴ ǾƛŜǿ ƻŦ ƛƴǘŜǊƳŜŘƛŀǘŜ ƭŜǾŜƭ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ǎƘŜƭŦ ǿƛŘǘƘǎ Җ оΣл ƳŜǘǊŜǎ ŀƴŘ Ҕ оΣл ƳŜǘǊŜǎ ŀƴŘ Җ с ƳŜǘǊŜǎ 

 

Figure 119: Section through ƛƴǘŜǊƳŜŘƛŀǘŜ ƭŜǾŜƭ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ǎƘŜƭŦ ǿƛŘǘƘǎ Җ оΣл ƳŜǘǊŜǎ ŀƴŘ Ҕ оΣл ƳŜǘǊŜǎ ŀƴŘ Җ с ƳŜǘǊŜǎ 

 
 
 
 

Ò 1,5 m

Ò 1,5 m

Ò 1,4 mÒ 2,8 m Ò 2,8 mÒ 2,8 m Ò 2,8 m Ò 2,8 mÒ 1,4 m

Ò 2,8 m Ò 2,8 mÒ 2,8 m Ò 2,8 m Ò 2,8 m Ò 2,8 m

Ò 1,5 m

Ò 1,5 m

Ò 2,8 m Ò 2,8 mÒ 2,8 m Ò 2,8 m Ò 2,8 m Ò 2,8 m

Ò 1,5 m

Ò 1,5 m

Ò 3,0 m

Ò 1,4 mÒ 2,8 m Ò 2,8 mÒ 2,8 m Ò 2,8 m Ò 2,8 mÒ 1,4 m

Ò 1,5 m

Ò 1,5 m

Ò 3,0 m Typical tier level

Typical tier level

Staggered in relation to adjacent tier levels

Staggered in relation to adjacent tier levels

Ò 1,5 mÒ 1,5 m

> 1,0 m

Ò 3,0 m

Ò 3,0 m Ò 1,5 m

Ò 6,0 m

Ò 1,5 m

Ó 0,15 m

Table 108

Ò 3,5 m
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Table 108 Roof or ceiling sprinkler design criteria with intermediate level sprinklers for single shelf widths greater than 1,0 metre and 
less than 6,0 metres  

1 2 3 4 5 6 7 

Storage 
configuration 

Maximum permitted storage height above the top tier level of intermediate 
level protection 

(metres) 
Design density of 

discharge 
(mm/min/m 2) 

Assumed maximum area 
of operation 

(m2) Category 
I 

Category 
II 

Category 
III 

Category 
IV 

Single shelf 

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

260 
  

3,2 2,3 12,5 

 2,7 15,0 

 

1043 Location of intermediate level sprinklers in shelves positioned back-to-back and picking shelves 

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

a) Individual shelf widths positioned back-to-back greater than 0,8 metres but less than 1,6 metres. 

b) Storage height greater than Table 105. 

c) 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 Figure 120.) 
 

a) Clear transverse flue spaces of at least 150 mm shall be maintained coincident with the shelf upright supports. 

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

c) Storage heights above the top line of intermediate level protection if this is not located at the top of storage shall not exceed 2,0 metres for Category I to 

Category IV. 

d) Intermediate level protection shall be installed at every tier level at no more than 2,0 metre intervals. 

e) The design density of discharge at roof level shall not be less than 10,0 mm/min/m2 over an assumed maximum area of operation of 260 m2. 

f) Should the distance between the top of storage and roof or ceiling level protection exceed 4,0 metres, Rule 1011 shall be applied. 

 

Note: An exception to this may be present when handpicking shelves start at floor level, exceed 2,0 metres in height, and are too close together to be 

sprinkler protected at every level. The level of protection will need to be addressed on a case-by-case basis. 

 
Where the intermediate level sprinkler exceeds 250 mm from the face of storage in back-to-back storage configurations, (500 mm clear space), each shelf shall be 
treated as single row and two rows of sprinklers shall be installed within the longitudinal flue space 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 of the carpet rack as shown in Figure 121 and Figure 
122. 
 

a) The roof or ceiling slope shall not exceed 10o. 

b) Intermediate level sprinklers will be required at every tier level. 

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

d) Full height 150 mm clear transverse flue spaces at not more than 3,2 metre intervals shall be provided spaced in-between full height non-combustible 

transverse bulkheads. 

e) Longitudinal flue spaces of not less than 150 mm shall be provided for racks or shelves positioned back-to-back, alternatively full height non-combustible 

longitudinal bulkheads will be required. 

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

g) The number of intermediate level sprinklers deemed to be in simultaneous operation within the carpet rack will normally not be less than 27 or, where unique 

circumstances occur, on a case-by-case basis. 
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Figure 120: Front elevation and plan view of sprinkler protection within solid or slatted shelves with or without pallets and picking shelves 
positioned back-to-back 

 

Table 109 Roof or ceiling sprinkler design criteria with intermediate level sprinklers for single shelf widths and picking shelves positioned 
back-to-back  

1 2 3 4 5 6 7 

Storage 
configuration 

Maximum permitted storage height above the top tier level of intermediate 
level protection 

(metres) 
Design density of 

discharge 
(mm/min/m 2) 

Assumed maximum area 
of operation 

(m2) Category 
I 

Category 
II 

Category 
III 

Category 
IV 

Back-to-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 

Storage 
configuration 

Maximum permitted storage height above the top tier level of intermediate 
level protection 

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

Assumed maximum area 
of operation 

(m2) Category 
I 

Category 
II 

Category 
III 

Category 
IV 

Carpet shelves or racks Not applicable 
2,0 

Not applicable 
10,0 

260 
2,7 12,5 
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Figure 121: Front elevation of sprinkler protection within carpet racks 

 

Figure 122: Plan view of sprinkler protection within carpet racks 
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1045 General requirements for mezzanine floors 

Table 111 shall be used to determine the water requirements for the protection beneath the decking of a picking shelf mezzanine floor and the design density of 
discharge at roof or ceiling level. 
 
Smoke and draft curtain boards of not less than 600 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 with the following characteristics shall be used for 
mezzanine floors:  
 

a) Spray pattern sprinklers only are acceptable regardless of construction. 

b) A K-Factor of not less than 11,5 within the aisles unless otherwise noted in these rules. 

c) A K-Factor of not less than 11,5 within the longitudinal flue spaces of shelves positioned back-to-back unless otherwise noted in these rules. 

d) A response time index, (RTI), of less than 50. 

e) 68o C operating temperature. 

I. Listed and approved sprinkler metal water shields of between 75 mm and 150 mm diameter shall be fitted to intermediate level sprinklers. The presence 
of solid shelves does not necessarily negate the use of a water shield whereas a solid decking mezzanine floor would 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 protection, solid or 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 maintained at not less than 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 floor, the following shall apply: 
 

a) Where the picking shelves do not exceed 1,0 metre in width and are not positioned back-to-back and half the aisle and half the picking shelf width does not 

exceed 1,1 metres, one row of sprinklers centrally located in the aisle will be required. The sprinklers are to be staggered in relation to the sprinklers in the 

adjacent aisle. See Figure 123 and 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. Where this cannot be achieved, additional rows of 

protection may be required and the inclusion of baffles to prevent wetting of adjacent sprinklers. 

e) In all cases, non-combustible horizontal bulkheads must be provided at the underside of the mezzanine decking above the top of storage to inhibit the vertical 

spread of fire. 

f) Where the aisle widths are greater than 1,2 metres and less than or equal to 3,5 metres, two rows of sprinklers will be required within the aisle for shelf 

widths that do not exceed 1,0 metre. The sprinklers within shall be staggered in relation to the opposing row of sprinklers in the aisle and those in the adjacent 

aisles. Aisle sprinklers shall be positioned not less than 250 mm from the picking shelf face. Suitable baffles may be required to prevent cold soldering. See 

Figure 125 and Figure 126. 

 

Note:  Should the aisle sprinklers be offset whereby the positioning of the sprinkler is not centrally located but favours one side, two rows of sprinklers 

may be required when assessed on a case-by-case basis with baffles suitably positioned between them to prevent cold soldering. 

Table 111 Storage heights and design criteria for picking shelf mezzanine floors 

1 2 3 4 5 6 7 

Storage 
configuration 

Maximum permitted storage height beneath the mezzanine decking 
(metres) 

 
Category 

I 
Category 

II 
Category 

III 
Category 

IV 

Mezzanine picking shelves 

3,5 3,5 3,5 3,5 
28 - K 11,5 sprinklers in operation with a 
minimum discharge pressure of 200 kPa. 

Roof and ceiling protection above a mezzanine floor 
(metres) Design density of 

discharge 
(mm/min/m 2) 

Assumed maximum 
area of operation 

(m2) Category 
I 

Category 
II 

Category 
III 

Category 
IV 

3,5 3,5 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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Figure 123: Plan view ƻŦ ƳŜȊȊŀƴƛƴŜ ǎǇǊƛƴƪƭŜǊ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ǎƛƴƎƭŜ ǇƛŎƪƛƴƎ ǎƘŜƭŦ ǿƛŘǘƘǎ Җ мΣл ƳŜǘǊŜ ǿƛǘƘ ŀƛǎƭŜs Җ мΣн metres wide 

 

Figure 124: Section through mezzanine sprinkler protection for single row picking shelves Җ мΣл ƳŜǘǊŜ ǿƛŘŜ and aisles of Җ 1,2 metres wide 
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Figure 125: Plan view ƻŦ ƳŜȊȊŀƴƛƴŜ ǎǇǊƛƴƪƭŜǊ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ǎƛƴƎƭŜ ǇƛŎƪƛƴƎ ǎƘŜƭŦ Җ мΣл ƳŜǘǊŜ wide and aisles Ҕ мΣн ŀƴŘ Җ оΣр ƳŜǘǊŜǎ ǿƛŘŜ 

 

Figure 126: Section through mezzanine sprinkler protection for single picking shelf of Җ мΣл ƳŜǘǊŜ wide and aisles Ҕ мΣн ŀƴŘ Җ оΣр ƳŜǘǊŜǎ 
wide 
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1047 Location of sprinklers beneath back-to-back picking shelf storage mezzanine floors 

Where storage in back-to-back picking shelves each not exceeding 1,0 metre in width in accordance with the maximum permissible storage heights stated in Table 105 
takes place beneath a mezzanine floor, the following shall apply: 
 

a) Aisle protection alone is not acceptable for back-to-back 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 permissible horizontal distance 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. Where this cannot be achieved, additional rows of 

protection may be required and the inclusion of baffles to prevent wetting of adjacent sprinklers. 

e) In all cases, non-combustible 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 positioned back-to-back 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 aligned in relation to the sprinklers in the adjacent aisle. See Figure 127. 

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 be required within the aisle. The sprinklers 

within the aisles shall be staggered in relation to the opposing row of sprinklers and positioned not less than 250 mm from the picking shelf face. Suitable 

baffles may be required to prevent cold soldering. See Figure 128 and Figure 129. 

 

Note:  Should the aisle sprinklers be offset 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 view of mezzanine sprinkler protection for back-to-back picking shelves each Җ мΣл ƳŜǘǊŜ wide and aisle widths Җ 1,5 
metres wide 
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Figure 128: Section view of mezzanine sprinkler protection for back-to-back picking shelves each Җ мΣл ƳŜǘǊŜ wide and aisle widths Җ 1,5 
metres wide 

 

Figure 129: Plan view of mezzanine sprinkler protection for back-to-back picking shelves each Җ мΣл ƳŜǘǊŜ wide and aisle widths җ1,5 
metres wide and Җ 3,5 metres wide 
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Figure 130: Section through mezzanine sprinkler protection for back-to-ōŀŎƪ ǇƛŎƪƛƴƎ ǎƘŜƭǾŜǎ ŜŀŎƘ Җ мΣл ƳŜǘǊŜ ǿƛŘŜ and aisles widths > 1,2 
ŀƴŘ Җ оΣр ƳŜǘǊŜǎ ǿƛŘŜ 

 

1048 Water requirements for picking shelf storage mezzanines 

Unless otherwise noted, the pressure and flow requirements of sprinklers positioned beneath a storage mezzanine shall be calculated on the assumption that the 
hydraulically most unfavourable sprinkler operates at a pressure of not less than 100 kPa using K-11,5 sprinklers 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 on a range operating on each of 4 adjacent 
rows Where back-to-back picking shelves with aisle widths greater than 1,5 metres are installed, two picking 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 level of protection required. 
 
When, for example, a mezzanine level is classed as picking shelves, the protection and water supply shall be installed in accordance with the relevant rules for that 
method of storage. 

1050 Bulk storage mezzanines 

Aisle protection is not suited for bulk storage mezzanine floors. See Figure 131. Standard response, spray pattern sprinklers with an operating temperature of 93o C 
shall be used for the protection of a bulk storage mezzanine using Tables 101, 102, 103 or 105. The required clearances as stated in Rule 1006 must be adhered to for 
roof, ceiling or mezzanine decking. 
 
For a mezzanine floor which is used for 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 racking, intermediate level protection is mandatory 
subject to a case-by-case review if applicable. 
 
 
 
 
 
 
 

Dimensions Tables and Equipment

A.Ò 1,000 mm width of shelf

B.Ò 150 mm longitudinal flue

C.Ò 1,500 mm - Ò 750 mm to face of storage
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E. Table 111

F. Roof or ceiling level protection
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H.Full periphery Ó 600 mm deep smoke and draft curtain

I. Periphery sprinkler Ò 1,500 mm from curtain board

J. 250 mm from face of storage

K. Horizontal incombustible bulkhead

L. K-11,5 flat spray pattern sprinkler

M.Ò 3,500 mm maximum permitted storage height 

N.Ó 150 mm sprinkler deflector to top of storage
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Figure 131: Protection requirement for a bulk storage mezzanine where roof or ceiling level only is provided 
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1051 Document storage facilities are treated as picking shelves. 

Sprinkler protection shall be located centrally over the shelf storage at each tier or walkway level within the longitudinal flue. 
 
The maximum allowable single shelf width aisle to aisle shall not exceed 3,0 metres and shall have a clear longitudinal flue space of not less than 150 mm centrally 
located into which no goods may protrude. 
 
The sprinkler protection shall be staggered relative to each tier or walkway level. 
 

Figure 132: Information purposes only ς multiple row racking 

 

1052 Flammable and dangerous liquid storage bunding 

Bunds are used as an adjunct for fire protection. Bunds shall be designed to contain spillages and leaks of liquids used, stored, or processed above ground and to 
facilitate clean-up operations. As well as being used to prevent pollution of the receiving environment such as stormwater and natural waters, product recovery and 
process isolation. 
 
The pollutants include products such as:  
 

a) Agricultural chemicals. 

b) Cleaning agents. 

c) Detergents and their byproducts. 

d) Engine coolant. 

e) Fuel dispensing area wash water. 

f) Oil, grease, lubricants, and petroleum products. 

g) Photographic chemicals. 

h) Pesticides. 

i) Flammable liquids. 

j) Solvents. 
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The requirement for bunding shall be determined on a case- by-case basis. Facilities that require bunded areas include:  
 

a) Storage facilities for chemicals, pesticides, or petroleum. 

b) Electrical transformers containing oil and/or t/.Ωs. 

c) Facilities used to transfer stored liquids (such as transport facilities). 

d) Drum storage areas, either temporary or permanent. 

e) Processing areas. 

f) Wineries, breweries, and milk processing plants. 

g) Any other facilities that store substances other than water or uncontaminated stormwater. 

h) Any other locations where spills are common, including transfer points, workshops, factories, service stations, wash bays, and other areas in which a 

material is transferred from its container. 

1053 Drainage  

A collection sump shall be provided in the bund floor to make it easy to remove accumulated liquids, and the floor shall be graded in such a way that liquids collect in 
the sump. The sump shall not be connected to stormwater or sewer drainage systems, and it is only a collection point from which to pump out the liquid. See Figure 
133. 
 
There shall not be any access to the stormwater system within the bund.  
 
Pump controls shall be located outside the bunded area. Accumulated liquids resulting from spills or vessel ruptures may be able to be collected and reused on site, 
where this is not possible or appropriate, the liquid shall be collected and disposed of by an authorised liquid waste contractor.  
 
For storage facilities such as tank farms rainwater will often evaporate from within the open bund area. If there is no rainwater in the bund after heavy rainfall it may 
indicate that the bund may not be properly sealed and must be inspected and repaired as appropriate.  Accumulated rainwater may be contaminated and should not 
be disposed of to the stormwater drainage system.  

Figure 133: General layout of drainage for flammable liquid warehouse 
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Formula 101: Calculation of the trench drain diameters 

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

Ὂ ρȟυ Ὀ ὃ 
 

Where: F is the flow in drainpipe in L/min. 

D is the sprinkler design density of discharge in L/min/m2. 

A is the sprinkler design area in m2. 

 
 
 

Formula 102: Calculation of the main drain diameters 

Size the main drain lines connected to the individual trench drains to carry 150% of the estimated sprinkler water to be discharged. Use the following equation to 
calculate the flow through the main drains: 
 

Ὂ ρȟυ Ὠ Ὀ ὃȢ 
 

Where: F is the flow in drainpipe in litres per minute. 

 d is the distance between trenches in metres. 

D is the sprinkler design density of discharge in L/min/m2. 

A is the sprinkler design area in m2. 

 

1054 Capacity of a bund 

The net capacity of a bund in a storage facility shall be at least 120% of the net capacity of the largest tank. Consideration shall be taken of the capacity displaced by 
other tanks within the same bunded area and any foundations. Interconnected tanks shall be treated as a single tank of equivalent total volume for the purposes of the 
bund design criteria.  
 
For flammable liquids, the bund capacity shall be at least 133% of the net capacity of the largest tank. Where sprinkler systems are installed in or over any bunded tank 
or drum storage area, the capacity of the bund shall be increased either by a volume equal to the output from the sprinkler system for a period of at least 20-minutes, 
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 drums, (or other small containers), the bunded area shall be able to contain at least 25% of the total volume of the stored 
products. In addition, provision shall be made for 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 shall be built of materials impervious to the contents of any tank or container within the bund. They shall be of sufficient strength and structural 
integrity to ensure that it is unlikely to burst or leak in ordinary use and should not have a damp course. The use of un-reinforced materials is not recommended for 
bund wall construction.  
 
The bunded area shall be capable of preventing the migration of any spillage or leakage to the surrounding environment. Earthen bunds are not recommended, 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 in multiple garment stores. 

d) Flammable liquid storage. 

e) Idle pallets. 

f) Lithium-ion battery storage 

g) Non-woven synthetic fabric. 

h) Polypropylene or polyethylene storage bins, and 

i) Plastic packaging recycling plants 

j) 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 recommended that the latest edition of NFPA 30B, Code for 
the Manufacture and Storage of Aerosol Products be used. Alternatively, the requirements in accordance with these rules shall be applied. 
 
The protection of storage of aerosols is a particular challenge to sprinkler systems. Under fire conditions, failure of an aerosol may occur due to increasing internal 
pressures caused by the container being subjected to heat. Any failure of a stored aerosol is likely 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 30,0 metres and aerosol caps can travel up to 20 
metres whilst 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 less than 100o C. 

1060 Segregation of aerosols 

Aerosols shall be segregated and isolated from other stock, preferably in a separate building or fireproof enclosure, (see definitions), of not less than 120-minutes.  
 
Ideally, the area of the compartments shall be no greater than the appropriate assumed maximum area of operation as provided by the installation design protecting 
the aerosol storage.  
 
Where this is impracticable, the aerosols shall be totally enclosed within a stout steel mesh or chain link fencing cage of appropriate 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 of 2,750 m2.  
 
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 independent third-party inspectorate. 
 
A minimum of two personnel exits shall be provided and all openings in the fencing shall be provided with self-closing or automatic-closing gates or shall be protected 
with a labyrinth arrangement. 
 
Where automatic-closing gates are used, manual closure actuating devices shall be provided adjacent to the opening to allow for manual closure of the gates. 
 
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 stored inside or within 2,5 metres of any protective 
cage. 
 
Aerosols shall be stored in a cool, dry, well-ventilated area, free from the risk of freezing, and where the ambient temperature cannot exceed 40o C. 
 
To prevent the possible accumulation of flammable vapours, aerosols shall not be stored in basements or similar sunken areas. 
 
Low- and high-level ventilation direct to the open shall be provided in the storage building or compartment to prevent the accumulation of flammable vapour. This may 
be achieved using ventilation grills or equivalent. The vent area shall comprise at least 2,5% of the combined area of the roof (ceiling) and walls. 
 
Alternatively, mechanical ventilation may be used, providing at least 6 air changes per hour. Extract must be at low-level, inlet at high-level, positioned to provide 
crossflow. Duct openings shall not allow fire spread. Fan motors shall not be positioned within the duct work and shall be suitable for the hazard zone. 
 
Care shall be taken to prevent obstruction of the openings. 

1061 Protection of aerosol storage areas 

Systems shall be of the wet-pipe type only. 
 
Conventional or spray pattern sprinklers with a K-Factor of not less than 16,0 shall be used for roof or ceiling protection.  
 
Where spray pattern sprinklers are used, the ceiling insulation shall be non-combustible and fire ventilation systems shall be manually operated. 
 



Page 66 of 262 11/10/2024 Automatic Sprinkler Inspection Bureau 

 
Intermediate level rack sprinkler protection is mandatory. Fast response spray pattern sprinklers with a response time index of less than 50 rated at an operating 
temperature of 68o C with a K-Factor of not less than 11,5 shall be used for intermediate level protection. The discharge pressure of any operating intermediate level 
sprinkler shall not be less than be 200 kPa. 
 
Aerosols stored in free standing or block stacking shall be in accordance with Table 112 which 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 plastic 220 ml or less. 
 
Aerosol contents shall be classified as either alcohol or hydrocarbon based, with the base product and not the propellant as the basis for the classification. 
 
Examples of both types of aerosols are: 
 

a) Alcohol based:  Hair spray, antiseptics, and anaesthetics. 

b) Hydrocarbon based: Paints, lubricants and oil based anti-perspirant. 

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

1062 Smoke and draft curtains for aerosol storage 

Non-combustible draft curtains shall extend down to a minimum of 0,6 metre from the ceiling and shall be installed at the interface between ordinary and high 
temperature sprinklers or segregated areas within aerosol storage areas. 
 
The roof slope shall not exceed 5o for ESFR protection. 
 
The area of the design for the required ceiling sprinkler system shall extend 6,0 metres beyond any area where the aerosols be stored within a caged off area. 
 
The roof or ceiling level design requirements for aerosols stored in racks shall not be less than that stated in Table 113. 
 
Any intermediate level sprinklers shall be installed at every tier level of storage at a maximum horizontal spacing of 1,4 metres or every pallet load. 
 
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 metres intervals, whichever is the lesser and at the top of storage. These sprinklers shall be spaced 
at no more than 2,8 metres horizontally or 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 maintained. Where aisle widths are less than 2,4 metres wide special considerations will be required on a 
case-by-case basis. 

Table 112 Sprinklers for aerosol intermediate level protection deemed to be in simultaneous operation 

1 2 3 4 5 

Aisle width 
(metres) 

Number of sprinklers in simultaneous operation 

Number of sprinklers per level Number of tier levels Number of racks Total 

җ нΣп ƳŜǘǊŜǎ 

9 1 1 9 

9 2 1 18 

9 3 1 27 

 

Table 113 Roof or ceiling level protection for aerosol storage 

 

1 2 3 4 5 6 

Storage type 

Storage height 
(metres) 

Sprinkler temperature rating 
(o C) 

Ceiling sprinkler density 
(mm/min/m 2) 

Assumed maximum area of 
operation 

(m2) 
Alcohol 
based 

 

Hydrocarbon 
based 1 

Palletised Rack 
¢ƛŜǊǎ ҖмΣу - 93 12,5 2 260 

- ¢ƛŜǊǎ ҖмΣу 93 15 2 260 

1: Other than alcohol 
2: Plus intermediate level sprinklers 
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Table 114 Free standing and block storage of cartoned or uncartoned aerosols 

1 2 3 4 5 6 

Maximum 
ceiling 
height 

(metres) 

Maximum 
storage 
height 

(metres) 

Ceiling sprinkler protection criteria 

 
Water supply 

duration 
(Minutes) 

Sprinkler type 
K-Factor 

Response 

Design density of discharge 
and assumed maximum area 
of operation or number of 

ESFR sprinklers in operation 
and minimum discharge 

pressure 
(kPa) 

6,1 

1,5 
Spray Pattern 
Y җ ммΣр 

Standard 
12,5 mm/min/m2 

260 m2 
120 

3,0 
Large Drop 

K = 16,0 
Standard 15 @ 520 120 

7,6 4,6 

ESFR 
K = 20,0 

Fast 12 @ 340 60 

ESFR 
K = 24,0 

Fast 12 @ 240 60 

ESFR 
K = 32,0 

Fast 12 @ 170 60 

ESFR 
K = 36,0 

Fast 12 @ 170 60 

9,1 

1,5 
Spray Pattern 
Y җ мсΣл 

Standard 
25,0 mm/min/m2 

260 m2 
120 

4,6 

ESFR 
K = 20,0 

Fast 12 @ 520 60 

ESFR 
K = 24,0 

Fast 12 @ 360 60 

ESFR 
K = 32,0 

Fast 12 @ 310 60 

ESFR 
K = 36,0 

Fast 12 @ 170 60 

 

1063 Bonded stores (spirit-based liquors in wooden barrels) 

Barrels of sprit-based liquor with an alcohol content greater than 20% may be stored to a height not exceeding 4,6 metres with ceiling sprinklers only. For storage 
heights more than this, NFPA 30, Flammable and Combustible Liquids Code, can be referenced for guidance.  
 
For greater storage heights intermediate level sprinklers shall be installed in accordance with the requirements for racks or shelves in accordance with Category III and 
IV. 
 
In both cases the ceiling sprinklers shall be installed to provide a design density of discharge of not less than 15,0 mm/min/m2 over an assumed maximum area of 
operation of 360 m2. 
 
Drainage or a bund shall be provided to limit the spread of liquid spills. If it proves to be impracticable to provide drainage or a bund, the automatic sprinkler system 
shall be equipped for the injection of suitable foam. Such systems shall be designed in accordance with the following: 
 

a. NFPA 11, Standard for Low-, Medium-, and High-Expansion Foam, or 

b. NFPA 16, Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems 

1064 Clothes in multiple garment hanging storage 

This section contains special requirements for the protection of intensive hanging garment stores having multiple rows or garment racks at two or more levels. They 
may have automatic or semi-automatic garment delivery, picking or transportation systems. 
 
Access to elevated garment storage levels within the warehouse is usually by walkways and ramps. A common feature of hanging garment storage is that there is no 
fire separation between the decks. Walkways, aisles, ramps, and garment racks create a significant obstruction 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 metres between intermediate 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 horizontal intervals of not 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 and the sprinkler deflector shall be at least 150 
mm. 
 
Except as modified below, each sprinkler row protecting garment storage racks shall be capped by a continuous solid horizontal baffle of at least the length and width 
of the garment row. The baffle shall be of non-combustible construction. 
 
The upper level of sprinkler rack protection and baffle may be omitted providing the clearance between the top of the garments and the 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 for aisles, not exceeding 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 115: 
 

Table 115 Sprinklers in operation in multiple garment hanging storage 

1 2 3 

Rows Levels Sprinklers per row 

3 Җо 3 

 
Where there are more than three levels of sprinkler protection, three rows of three sprinklers 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 ceiling level sprinklers 

Ceiling sprinklers shall be designed on the wet pipe system to provide a density of 7,5 mm/min/m2 over an assumed maximum area of operation of 260 m2, providing 
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 Category III goods. The stack 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 solvent-based paint storage whether they are intermixed with water-based paints and non-pressurised flammable liquids in metal drums. Full cognisance 
must be taken of the requirements relating to occupational health and safety, related standards, and any local authority bylaws. 
 
For the purposes of these rules for sprinkler protection, oil is defined as a liquid with a closed-cup flash point below 300o C and flammable liquids shall be divided into 
four classes according to their flash point, (FP), and boiling point, (BP), as shown in the Tables 116 to 118. 
 
Roof or ceiling level sprinklers shall be standard response with a nominal operating temperature rating of 93o C. 
 
Intermediate level sprinklers shall be fast response with a response time index of less than 50 and a nominal operating temperature rating of 68o C with a K-Factor of 
not less than 11,5. 
 
All installations shall be installed on the wet pipe system. If a preaction system be used, this shall be limited to a compartment size not exceeding 450 m2. 

Table 116 CǊŜŜ ǎǘŀƴŘƛƴƎ ƻǊ ōƭƻŎƪ ǎǘƻǊŀƎŜ ƻŦ ŦƭŀƳƳŀōƭŜ ƭƛǉǳƛŘǎ ƛƴ ƳŜǘŀƭ ŘǊǳƳǎ Ҕнл [ ŀƴŘ Җнлу [ 

 

1 2 3 4 5 6 

Class 
Properties 

(o C) 
Drum 

orientation 
Permitted 
storage 

Roof or ceiling sprinklers 

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

Assumed maximum area of 
operation 

(m2) 

1 Ct җ млл 
On side 
On end 

Җмн ŘǊǳƳǎ ƘƛƎƘ 
Җс ŘǊǳƳǎ ƘƛƎƘ 

10,0 450 

2 FP < 100 
On side 
On end 

Җс ŘǊǳƳǎ ƘƛƎƘ 
Җн ŘǊǳƳǎ ƘƛƎƘ 

25,0 450 

3 FP < 35 
On side 
On end 

Җо ŘǊǳƳǎ ƘƛƎƘ 
1 drum high 

25,0 450 

4 
FP < 21 and 

BP < 35 
On side or 

On end 
1 drum high 

Deluge 
25,0 

Zoned 

 

Table 117 .ŜŀƳ ǇŀƭƭŜǘ ǊŀŎƪƛƴƎ ǎǘƻǊŀƎŜ ƻŦ ŦƭŀƳƳŀōƭŜ ƭƛǉǳƛŘǎ ƛƴ ƳŜǘŀƭ ŘǊǳƳǎ Ҕнл [ ŀƴŘ Җнлу [ 

 

1 2 3 4 5 6 

Class 
Properties 

(o C) 
Drum 

orientation 

Permitted 
storage 

configuration 
in rack requirements 

Roof or ceiling sprinklers 

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

Assumed maximum area of 
operation 

(m2) 

1 Ct җ млл 
On side 
On end 

every 12th tier 
every 6th tier 

10,0 
10,0 

450 
450 

2 FP < 100 
On side 
On end 

every 6th tier 
each tier 

25,0 
10,0 

450 
450 

3 FP < 35 
On side 
On end 

every 3rd tier 
each tier 

25,0 
10,0 

450 
450 

4 
FP < 21 and 

BP < 35 
On side  
On end 

each tier Deluge 25,0 Zoned 

Note: Drums shall be stored at a height of one drum per tier 

 

1070 Intermediate level sprinkler protection 

Sprinklers for intermediate level protection 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 Foam additive 

!ƴ ŀǉǳŜƻǳǎ ŦƛƭƳ ŦƻǊƳƛƴƎ ŦƻŀƳ ǎƘŀƭƭ ōŜ ŀŘŘŜŘ ǘƻ ǘƘŜ ǎǇǊƛƴƪƭŜǊ ǿŀǘŜǊ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎΦ ¢ƘŜ duration of the supply shall not be 
less than 1,15 times Qmax multiplied by 15-minutes flow. 
 
 
 
 
 
 



Automatic Sprinkler Inspection Bureau 11/10/2024 Page 71 of 262 

 

Table 118 Free standing, block storage, solid or slatted shelf storage less than or equal to 1,0 metre in width or solid and slatted shelves 
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 

Class 
Properties 

(o C) 
Drum 

orientation 

Permitted 
storage 
height 

(metres) 

Roof or Ceiling Sprinklers 

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

Assumed maximum area of 
operation 

(m2) 

1 Ct җ млл 
Free standing 
Block storage 

Shelving 

5,5 
5,5 
4,6 

10,0 
10,0 
7,5 

450 
450 
450 

2 FP < 100 
Free standing 
Block storage 

Shelving 

4,0 
4,0 
4,6 

12,5 
12,5 
12,5 

450 
450 
450 

3 FP < 35 
Free standing 
Block storage 

Shelving 

1,5 
1,5 
2,1 

12,5 
12,5 
12,5 

450 
450 
450 

4 
FP < 21 and 

BP < 35 

Free standing 
Block storage 

Shelving 

1,5 - Deluge 
1,5 - Deluge 
2,1 - Deluge 

12,5 
12,5 
12,5 

Zoned 
Zoned 
Zoned 

 

1072 Control of fire water run-off 

Consideration shall be given to the control of fire water run-off where 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 Zoned deluge protection 

The following latest editions shall be used for zoned deluge systems as appropriate and on a case-by-case basis: 
 

a) NFPA 11, Standard for Low, Medium and High-Expansion Foam. 

b) NFPA 15, Standard for Water Spray Fixed Systems for Fire Protection. 

c) NFPA 16, Standard for the Installation of Foam-Water Sprinkler and Foam-Water Spray Systems. 

1074 Idle pallets 

Pallets shall be classified as: 
 

a) Group I Wood and cellulose material pallets. 

b) Group II Plastic pallets. 

 
Sprinkler systems protecting idle pallet storage shall be of the wet pipe system only. 
 
Free standing or block storage of idle pallets shall be protected in accordance with Table 119. 
 
Idle pallets stored in racks shall be protected at roof or ceiling level in accordance with Table 120 with tier heights not exceeding 1,8 metres. 

Table 119 Free standing or block storage of idle pallets 

  

1 2 3 4 5 6 

Pallet group 
Maximum height 

of storage 
(metres) 

Ceiling Sprinklers 

Special requirements Design density of discharge 
(mm/min/m 2) 

Assumed maximum area of 
operation 

(m2) 

Temperature 
rating 
(o C) 

I 

3,8 25,0 300 93  

4,4 30,0 300 93 
60-minute fire resistant 

compartment 

II 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 

Pallet group Intermediate level sprinklers 

Ceiling sprinklers 

Special requirements Design density of 
discharge 

(mm/min/m 2) 

Assumed maximum area 
of operation 

(m2) 

Temperature 
rating 
(o C) 

I 
Category IV 

Storage 
Table 103 Table 103 93 

60-minute fire resistant 
compartment when storage 

>3,8 metres 

II 

As for Category IV storage with 
one row of K-11,5 sprinklers 

above the top level of storage 
and a minimum operating 

pressure of 300 kPa 

25,0 300 93 
60-minute fire resistant 

compartment 

 
When reinforced polypropylene or high-density polyethylene plastic pallets are used for storage of goods other than plastic commodities, the category of storage shall 
be increased by one category. For example, a Category II product will be classed as Category III. Category IV products will require special consideration on a case-by-
case basis. 
 
Where ESFR protection is installed for both classes of idle pallet it shall comply with the requirements of these rules and the following criteria: 
 

a) 7,5 metre maximum storage height. 

b) 9,0 metre maximum ceiling height. 

c) A sprinkler operating pressure of 350 kPa. 

1075 Lithium-ion battery storage 

Lithium batteries are constantly undergoing changes and as a result the levels of protection can alter accordingly. Currently, 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 experience with the product. 
 
What is acceptable at this time may not be in the future potentially due to new knowledge, fire tests or experience. The protection requirements may need to be altered 
to cater for this. 
 
Lithium-ion battery cells are energy dense and combine a flammable electrolyte with significant stored energy, and if a lithium-ion battery cell creates more heat than 
it can effectively disperse, it could lead to a rapid uncontrolled release of heat energy, known 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 sources and flammable substances is required. 
 
The risk of a battery is based on its Ah rating as per Table 121: 

Table 121 Level of risk 

1 2 

Level of risk Ah 

 Low   1,0 

 Medium   җ мΣл ŀƴŘ Җ рл 

 High   җ рл 

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

a) Class B fire extinguishers are effective against lithium-ion battery fires. 

b) Class D fire extinguishers are effective against lithium-metal battery fires. 

1077 Exclusions 

The following are excluded from these rules. 
 

a) Car batteries. 

b) Recycling of batteries. 

c) Production or assembly of batteries. 

d) The requirements in these rules may change.  
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The following precautions are to be taken when storing lithium-ion 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 full shrink-wrapping is not permitted. Minimal side wrapping for 

pallet stability can be considered on a case-by-case 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) Lithium-ion batteries shall be stored within the optimum temperature range of 5o to 25o 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 product and packaging contain a high content of plastic. 
Any deviation from the requirements shall be on a case-by-case basis. Where such goods are 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 free-standing storage ς separate or mixed storage. 

1079 Block and free-standing storage of goods using lithium-ion batteries 

Sprinkler protection of block and free-standing 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 limited headspace areas. 

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 122 provides the maximum allowable storage height and required density of discharge for roof or ceiling protection which is less than 4,0 metres above the top 
of storage. 

Table 122 Free standing and block storage permissible stack heights 

1 2 3 4 

Storage method 
Maximum storage height 

(metres) 
Minimum design density 

(mm/min/m 2) 
Assumed maximum area of 

operation 

Free standing 
Block Storage 

1,6 10,0 260 

2,0 12,5 260 

2,3 15,0 260 

2,7 17,5 260 

3,0 20,0 300 

 
Table 123 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 

Stack height 
(metres) 

Ceiling or roof height 
(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 used for roof 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 3,0 metres between adjacent ranges. 
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1080 Beam pallet racking and shelving of goods using lithium-ion 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) The minimum ceiling or roof level design density of discharge shall not be less than 12,5 mm/min/m2 over an assumed maximum area of operation of 260 

m2.  

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

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

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

1081 Racks 

a) Sprinkler protection shall be installed at every tier level. 

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

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

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

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

1082 Shelves 

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

b) Solid shelving shall be fire stopped at every level.  

c) Shelving shall be protected at every tier level. 

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

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

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

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

1083 Storage of lithium-ion batteries 

Where batteries are stored, the following shall apply: 
 

a) Battery storage shall not be intermixed with other storage products. 

1084 Block and free-standing storage of lithium-ion batteries 

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

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

b) Dry and alternate installations are not acceptable. 

c) The maximum permissible block of storage shall not exceed 20 m2. 

d) A storage height of 1,5 m shall not be exceeded. 

e) Fast response K-16 sprinklers shall be used for roof or ceiling protection. 

f) The roof level design density of discharge shall not be less than 17.5 mm/min/m2. 

g) The assumed maximum area of operation shall not be less than 260 m2.   

h) Sprinkler spacing of 3,0 metres between adjacent sprinklers on a range and 3,0 metres between adjacent ranges shall be applied. 

i) The vertical distance from the sprinkler deflectors shall not be less than 1,0 metre above the top of storage in limited headspace areas. 

1085 Racks 

a) Face sprinklers spaced at 1,4 metres horizontally shall be installed at every second-tier level in each transverse flue in addition to the sprinklers in the central 

flue. 

b) Horizontal non-combustible barriers shall be installed above every third-tier level.  

1086 Shelves 

a) Solid shelving is acceptable, slatted shelving shall be treated as racks as in Rule 1085. 

b) Solid shelving shall be fire stopped at every tier level.  

c) Face sprinklers shall be installed at every second-tier level at each upright and centrally between uprights in addition to the sprinklers in the central flue. 
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1087 Intermediate level protection for racks and shelves storing lithium-ion batteries 

Intermediate level sprinkler protection for racking and shelving configurations shall 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 central flue for racks or where centrally positioned beneath the shelf tier levels shall not 

exceed 1,4 metres or as allowed on a case-by-case basis. 

 

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

 

Where rack or shelf aisle widths are greater than 1,2 metres but less than or equal to 2,4 metres, 36 intermediate level sprinklers are deemed to be in simultaneous 

operation. 

 

Where rack or shelf aisle widths are greater than or equal to 2,4 metres, 27 intermediate level sprinklers are deemed to be in simultaneous operation. 

1088 Early Suppression Fast Response protection of lithium-ion 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. 74oC operating temperature sprinklers shall be used. 

d) A maximum 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 unfavourable and favourable areas of 

operation, whichever is the greater, when overlaid against the pump curve for High Hazard systems 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. The design criteria for these 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/min/m2. 
b) The assumed maximum area of operation shall not be less than 260 m2. 
c) A maximum allowable spacing of 9 m2 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 90-minutes supply is required but 120-minutes is recommended. 

1091 Non-woven synthetic fabric 

Non-woven synthetic fabric is a manufactured sheet of directionally or randomly orientated fibres bonded by friction, and/or cohesion and/or adhesion. 
 
Roof or ceiling protection shall be in accordance with Table 124. 
 
For storage heights more than those stated in Table 124 consideration 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 or ceiling sprinkler protection shall have a minimum design density of discharge of 12,5mm/min/m2 over an assumed maximum area of operation of 260 m2. 
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Table 124 Non-woven synthetic fabric storage heights 

1 2 3 4 

Storage Configuration 
Maximum permitted storage height 

(See Note 1) 
(metres) 

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

Assumed maximum area of operation 
(See Note 2) 

(m2) 

Free standing 
or 

Block storage 

1,6 10,0 260 

2,0 12,5 260 

2,3 15,0 260 

2,7 17,5 260 

3,0 20,0 300 

3,3 22,5 300 

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, whichever is the lesser. 
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 according to the amount of combustible loading available. 
Pneumatic conveyor equipment may require additional protection by spark extinguishing systems. As the fire extinguishing of bulk and bale storage requires additional 
clearing and follow-up 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 storage (compressed 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 Table 125 and the design data in Table 126. 

Table 125 Maximum bulk and bale storage heights 

1 2 3 

Storage configuration 
Maximum storage height 

(Metres) 
Maximum room height 

(Metres) 

 Bulk storage 5,0 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 mm/min/m2 is required. 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 of the test fitting at the end of the pipework induces the 
discharge of water after 20-seconds 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/min/m2)  17,5 

 Assumed maximum area of operation (m2) 
 260 (wet system) 
 325 (dry system) 

 Sprinkler sensitivity  Fast response 

 Sprinkler temperature rating (o 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 be used for enclosed mechanical conveyor equipment such as long belt, chain and spiral or vibratory conveyors with a density of discharge of 7,5 
mm/min/m2. 
 
An alternative to sprinkler protection for bulk and bale storage is that these areas may be protected by a deluge system with a density of discharge of 17,5 mm/min/m2 
and a proportioning of film-forming foam, provided that the storage heights are in accordance with Table 125. 

1096 Area of operation for deluge systems 

The area protected by one deluge installation shall be not less than 100 m2 except in rooms with an area of less than 200 m2. The 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 borderline between adjacent areas protected by different 
deluge installations. All areas are to be supplied at the 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 disabled automatically. 
 
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 deluge systems 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 dust (e.g. baling presses, 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 shall be met. 
 
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 50 and shall have a nominal operating temperature rating 
of 93o C. 
 
The intermediate level sprinklers shall have a K-Factor 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 68o C. 

1100 All other storage of polypropylene or polyethylene storage bins 

The maximum storage height shall not exceed 3,0 metres. 
 
Only non-flammable pallets, for example steel pallets shall be used. 
 
The stack height per pallet shall not exceed 1,0 metre and the uppermost 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 50 and shall have a nominal operating temperature rating 
of 93o C. 

1101 Rubber tyres 

1102 Storage methods 

This section covers tyres stored horizontally; storage of tyres vertically is not covered. There are several different methods for tyre storage. (See Figure 136.) 
 

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 self-supporting 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 Pallet or Stillage Storage   
Pallets are stored within post pallets or stillages with either open or solid bottoms. Tyres can be stored in the laced pattern, on side or on end 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/min/m2 over an assumed maximum area of operation of 260 m2, standard 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/min/m2 over an assumed maximum area of operation of 260 m2, 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/min/m2 over an assumed maximum area of operation of 300 m2, 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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1104 Columns within tyre storage areas 

All building columns, if not protected by non-combustible materials having a minimum fire resistance of 2-hours, must be wetted for cooling purposes by additional 
sprinklers at the rate of 10,0 mm/min/m2 per square metre over each side of the surface area of the structural member. See Rule 1032 and Figure 108.  
 
Column protection may be omitted where ESFR protection is installed. 

1105 Intermediate level sprinkler water demand 

The pressure and flow requirements of intermediate level sprinklers shall be calculated on the assumption that the hydraulically most unfavourable sprinkler with a K-
Factor of not less than 11,5 operates at a pressure of not less than 200 kPa for racks and shelves when the following number of sprinklers are in simultaneous operation 
in the hydraulically most unfavourable location. See Table 127. 

Table 127 Number of intermediate level sprinklers in operation for rubber tyre storage 

1 2 3 4 

 
Aisle Width 

(metres) 

Number of sprinklers 
in simultaneous operation 

Number of sprinklers per tier level Number of tier levels Number of racks or shelves 

 < 1,2 4 3 3 

 җмΣн Җ нΣп 4 3 2 

 > 2,4 4 3 1 

 
Where only one rack is deemed to be in operation the minimum number of sprinklers deemed to be in operation shall be 12 regardless of the number of tier levels. 
 

Figure 136: Typical tyre storage methods  

 

1106 Categorisation of goods in storage 

The fire hazard of stored goods is influenced by many factors such as the rate of heat release, the rate of burning, accessibility to water discharge. 
 
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 goods stored shall be followed. See Figure 137. 
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1107 Methodology for categorising goods 

To categorise goods containing plastic or rubber this method requires an analysis of the materials used, including any packaging. The result of this analysis will yield a 
material factor. 
 
The storage configuration of the goods is then considered. The material factor combined with the storage configuration will determine 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 category may be higher 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 product and packaging and pallet materials.  
 
Typical materials are listed below and modifying influences are shown pictorially in the Figure 138 for material factors with plastics content. 
 
Material factor 1 
 
Non-combustible materials either without packaging or packaging with a low energy content and having: 
 

a) An unexpanded 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 of natural fibres. 
Leather goods. 
Wood products. 
Ceramics in cardboard or wooden packing cases. 
Non-flammable liquids in plastic, glass, or waxed paper containers. 
Large electrical appliances with little packaging. 

 
Material factor 2 
 
Goods which are potentially 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 burning characteristics. 
 

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 material factor is known. Consult Table 128, 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 in Table 1365 and Table 137 and the category is different to that determined using the methodology, the higher of the two categories shall 
be used. 



Automatic Sprinkler Inspection Bureau 11/10/2024 Page 81 of 262 

 

Figure 137: Flow chart for determining the category of goods stored 

 

Table 128 Category determination table 

 

1 2 3 4 5 6 

Storage configuration details ς Note1 Material factor 

Exposed 
surface 

Stored 
goods 

1 2 3 4 

Unexpanded plastic container 
Non-combustible solids and liquids which are in intimate 
contact with container 

Apply 
Table 136 

or 
Table 137 

II II 2 

Unexpanded plastic container Non-combustible solids forming air gaps II III 2 

Unexpanded plastic container Combustible solid content II III IV 

Unexpanded plastic film Non-combustible solids Note 2 Note 2 Note 2 

Unexpanded plastic film Combustible solid content II III IV 

Expanded plastic Combustible or non-combustible IV IV IV 

Unexpanded plastic or rubber Solid blocks II III IV 

Paper or cardboard Plastic content II III IV 

Note 1: The storage configuration details are described in greater detail within these rules. 
Note 2: Material factor not appropriate to description of storage configuration details see shrink wrapping. 
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Figure 138: Material factor plastic content 

 

1110 Exposed unexpanded plastic container with non-combustible solids and liquids which are in intimate contact with the 
container 

This description applies to containers which hold non-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 non-combustible liquids:  Category I 

b) {Ƴŀƭƭ ŎƻƴǘŀƛƴŜǊǎ όҖрл [ύ ǿƛǘƘ ƴƻƴ-combustible solids: Category II 

c) Large containers (> 50 L) with non-combustible solids: Category III 

 
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. Liquids usually have a greater effect than solids 
due to their greater thermal conductivity. 

1111 Exposed unexpanded plastic container with non-combustible solids with air gaps 

This applies to plastic containers in which the contents have little or no heat sink effect. If the contact area between the ŎƻƴǘŀƛƴŜǊ ŀƴŘ ǘƘŜ ŎƻƴǘŜƴǘǎ ƛǎ ǎƳŀƭƭΣ όҖнр ҈ ƻŦ 
the potential storage envelope), Category III ratings shall be increased to Category IV. 
 

EXAMPLE: Metal parts in plastic storage bins. 

1112 Unexpanded plastic film covering non-combustible solids 

These commodities only have a small proportion of plastic by weight (in the plastic wrapping, usually < 5%) and hence no categories are given 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 stored goods are combustible and fully shrink wrap 
encapsulated or fully wrapped in plastic film, the category of storage shall be increased by 1. 
 
Where shrink wrap is used for the sides of pallet loads leaving the top of the goods stored exposed to provide stability the category 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 plastic in non-plastic 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 volume/mass ratios. 
 

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 air and will therefore promote rapid spread of flame 
and a high rate of heat release. 
 

EXAMPLES: Empty cardboard boxes having a low structural strength: Category II 

Empty cardboard boxes having a high structural strength: Category III  

Paper rolls stored vertically (see also special risks):  Category III 

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 Table 136 are applicable where the goods packaging is no more hazardous than a cardboard box or single layer of corrugated cardboard 
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 used as a guide for occupancies not specifically mentioned. 

1121 Ordinary Hazard reduced area of operation occupancies 

Storage shall not take place in the occupancies listed in Table 129. 

Table 129 Reduced area of operation occupancies 

 

1 2 3 

Ordinary Hazard 
Category III 

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

Assumed maximum area of operation 
(m2) 

  Car parks and parking garages 
  Ceiling and floor voids  

5,0 144 

Note 1: Through flow ventilation does not negate the requirement for sprinkler protection of parking garages. 
Note 2: Excludes vehicle storage or warehousing. 
Note 3: !ǎǎǳƳŜǎ ƭƛƳƛǘŜŘ ƘŜŀŘǎǇŀŎŜ ŀōƻǾŜ ǘƻǇ ƻŦ ǾŜƘƛŎƭŜΣ ƛΦŜΦΣ Җ н ƳŜǘǊŜǎΦ 
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Table 130 Ordinary Hazard process risks and occupancies 

1 2 3 

Process Risk 
Ordinary Hazard 

Category III 

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

Assumed maximum area of operation 
(m2) 

 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) 
 Tobacco factories 
 Wastepaper processing 

5,0 360 

 

Table 131 High Hazard Category I process risks 

 

Process Risk 
High Hazard 
Category I 

7,5 mm/min/m2 design density of discharge 
260 m2 assumed maximum area of operation 

 Boots black and polish manufacturers 
 Carpet manufacture (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 
 Oil 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 manufacture (Excluding acrylic) 
 Turpentine manufacture 
 Wood wool manufacture 
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Table 132 High Hazard Category II process risks 

 

Process Risk 
High Hazard 
Category II 

10 mm/min/m2 design density of discharge 
260 m2 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 Hazard category III process risks 

 

Process Risk 
High Hazard 
Category III 

12,5 mm/min/m2 design density of discharge 
260 m2 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/lorries and railway 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 shop ς excluding areas using solvents and solvent based paints 
 Vehicle tyre manufacture 

 

Table 134 High Hazard Category IV process risks 

 

Process Risk 
High Hazard 
Category IV 

Zoned Deluge Protection 
Minimum design density of discharge 30 mm/min/m2 

 Aircraft hangers 
 Bitumen - solid - semisolid - liquid 
 Calcium hypochlorite manufacture and/or storage - 2-hour separation required 
 Firework manufacturers 
 Foam making machines - polyester - polyethylene - polyurethane 
 Gunpowder 
 Oil mills - crushing and solvent extraction 

 

Table 135 High Hazard process risks special considerations 

 

Process Risk 
High Hazard 

 Expanded polyethylene using butane - 30 mm/min/m2 over 300 m2 
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Table 136 Product categorisations 

 

1 2 3 

Product or occupancy 
Category 

Comments 
A 

Abrasive wheel and powder manufacturers  I  

Accumulator manufacturers (battery)  II  

Adhesives with flammable solvents warehouses  III Special hazard protection required 

Adhesives without flammable solvents warehouses  I  

Aeroplane instrument manufacturers  I  

Aerosols contents and expellant flammable   See special hazards section 

Aerosols contents flammable   See special hazards section 

Aerosols contents and expellant non-flammable  I  

Aircraft engine works  I  

Aircraft factories  I  

!ƭŎƻƘƻƭƛŎ ōŜǾŜǊŀƎŜǎ Җ нл҈ ǇǊƻƻŦ ōȅ ǾƻƭǳƳŜ II In metal or glass containers 

Alcoholic beverages > 20% proof by volume II Cartoned glass bottles 

Ammunition - small arms IV Packaged or cartoned 

Amusement grounds  I Excludes amusement arcades 

Appliances - example - stoves, refrigerators I Not packaged - no appreciable plastic trim 

Appliances - example - stoves, refrigerators II Cartoned corrugated - no appreciable plastic trim 

Appliances - example - stoves, refrigerators III No exposed expanded plastic - packaging in cardboard 

Appliances - example - stoves, refrigerators III Appreciable plastic trim - no packaging 

Appliances - example - stoves, refrigerators IV Exposed expanded plastic packaging or plastic trim 

Artificial manure manufacturers  I  

Artificial silk manufacturers  II  

Artificial stone manufacturers  I  

Asbestos and asbestos millboard manufacturers  I  

Asphalt paper stored horizontally  II  

Asphalt paper stored vertically  III  

Assayers I Gold and silver 

Astronomical instruments manufacturers  I  

Athletic clubs and racecourses, etc.  I  

Athletic goods manufacturers  I Excludes clothing and wearing apparel 

Automobile spare part warehouses III - IV  

 B  

Bacon curers I  

Bakers and biscuit manufacturers I  

Baked goods II Frozen, packaged in cartons 

Baked goods III Packaged in cartons 

Bakelite goods manufacturers I  

Baking powder manufacturers II  

Balata belting manufacturers II  

Ballast and sand warehouses I  

Barometer manufacturers I  

Barrel stores II  

Basket warehouses II  

Bass stores II  

Bass and fibre dressers II  

Batteries III Automobile, empty 

Batteries I Automobile, filled 

Batteries IV Lithium-ion ς special consideration 

Batteries II Dry Cell non-lithium blister pack 

Beans - dried III Packaged, cartoned 

 
 
 
 
 



Automatic Sprinkler Inspection Bureau 11/10/2024 Page 87 of 262 

 

1 2 3 

Product or occupancy 
Category 

Comments 
B 

Bead makers I Gold, etc. 

Bedding manufacturers II Excluding foam rubber and plastics 

Beer I Cardboard cartons or shrink wrapped  

Beer II Wooden crates 

Beer III Plastic crate covers less than one-third of the bottle height  

Beer IV Plastic crate covers more than one-third of the bottle height 

Bitumen bonded products II  

Bleach and dye works I  

Bottles - jars I Empty - glass - cartoned 

Bottles - plastic - pre-form III PET - polyethylene terephthalate 

Bottles - plastic - fully formed (expanded) IV Any thermoplastic 

Boat houses I  

Boiler composition manufacturers I  

Boiler makers, rolling mills, tube makers, I Foundries 

Bone warehouses II  

Book warehouse II  

Boot and shoe factories and warehouses II No appreciable synthetic or plastic content 

Boot and shoe factories and warehouses III Synthetic rubber and plastic content 

Breweries bottling section (wet process) I No storage of pallets or plastic crates 

Breweries bottling section III Storage of pallets or plastic crates in process 

Brewers I  

Brewers grain dryers II  

Briquette and patent fuel manufacturers III  

Broadcasting studios and transmitters I  

Brush factories III Includes plastic and synthetic fibre content 

Bread wrapped II Cartoned 

.ǳƛƭŘŜǊΩǎ ƳŜǊŎƘŀƴǘǎ ŀƴŘ ōǳƛƭŘŜǊǎ ǎǘƻǊŜǎ II - III - IV  

.ǳǘŎƘŜǊΩǎ ǎƭŀǳƎƘǘŜǊƘƻǳǎŜǎ ŀƴŘ ŀōŀǘǘƻƛǊǎ I - III    

Butter III Whipped spread 

 C  

Cable and telephone companies stores  III Includes plastic content and PVC content 

Cake mixture manufacturers  I  

Camping equipment  II No appreciable synthetic or plastic content 

Candles III - IV Treat on a case-by-case basis 

Canvas - tar impregnated  III  

Carborundum manufacturers  I  

Carbon black  III  

Carbon paper manufacturers  III  

Cardboard - all types II Stored flat 

Cardboard - except corrugated II Rolls stored horizontally 

Cardboard - except corrugated III Rolls stored vertically 

Cardboard - corrugated III Rolls stored horizontally 

Cardboard - corrugated IV Rolls stored vertically 

Cardboard cartons II Empty light weight made up boxes  

Cardboard cartons  III Empty heavy weight made up boxes  

Card clothing manufacturers  I  

Carob crushing  I  

Carpet beaters and cleaners  I  

Carpet tiles III  

Carpets without foam backing II Intermediate level rack sprinkler protection required 

Carpets with foam backing III Intermediate level rack sprinkler protection required 

Carpets with synthetic fibre mix  III Intermediate level rack sprinkler protection required 
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1 2 3 

Product or occupancy 
Category 

Comments 
C 

Carriers and transit warehouses  II - III - IV Dependent on goods stored 

Cartons - waxed made up  III  

Cartons - waxed flat  II  

Cattle food manufacturers  I  

Carvers (stone) I  

Cellulose - not cellulose nitrate or cellulose acetate II Baled  

Cellulose pulp  II  

Cement works  I Includes bagged cement 

Ceramics I  

Cereals boxed  II  

Charcoal manufacturers  II  

Cheese II Packaged and cartoned 

Chemical warehouses  II - III - IV May require special consideration 

Chemists (analytical)  I  

Chemists (manufacturers and wholesale)  II Assumes no appreciable plastic content 

Chemical works II Excluding flammable liquids 

Chewing gum II Packaged and cartoned 

China merchants  I Wholesale and warehouses 

Chipboard II Not pegged 

Christmas cracker manufacturers  II  

Chrome platers  I  

Chutney  I  

Cigar and cigarette importers warehouses  II  

Cloth wool or cotton  II  

Cloth synthetic  III  

Clothes without linings II Stored flat - assumes no synthetic fibres  

Clothes foamed plastic or rubberized linings III Stored Flat  

Cocoa products II Packaged and cartoned 

Coconut matting  II  

Cod liver oil manufacturers  II  

Coffee hullers and roasters II  

Coffee - canned - beans bagged II Packaged and cartoned 

Coir II Curled hair used in mattresses 

Cold storage warehouses  II - IV  

Colour and paint warehouses  II Excludes solvent based product 

Compact disks  II  

Condensed milk manufacturers  I  

Confectionery  II  

Containers - contents unknown  III - IV Combustible containers and content treat as Category IV 

Copper plate engravers I  

Copra kilns (coconut dried meat or kernel) II  

Cordials & minerals I In glass bottles 

Cordials & minerals II In PET bottles 

Cordials & minerals III In plastic crates 

Cork factories cutters and dealers II For Ordinary Hazard - increase the area of operation 

Cork baled II For Ordinary Hazard - increase the area of operation 

/ƻǊƴ ƳŜǊŎƘŀƴǘΩǎ ǿŀǊŜƘƻǳǎŜǎ I  

Corn, flour, and provender mills I  

Corset manufacturers I  

Cotton baled II Increase the area of operation ς 7,5 mm/min/m2 minimum 

/ƻǘǘƻƴ ǿŀǎǘŜ ŘŜŀƭŜǊΩǎ ǿŀǊŜƘƻǳǎŜǎ III  

Creamery and wholesale dairies I  
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1 2 3 

Product or occupancy 
Category 

Comments 
C 

Crockery without packaging I  

Curled hair manufacturers II  

Custard powder manufacturers I  

 D  

Dental material and manufacturers I  

Dental material warehouses I  

Departmental stores II - III Assessment of goods stored is required 

Departmental stores III Wooden furniture and foam upholstery 

Diapers II Cotton or linen 

Diapers - disposable III  

5ǊŀǇŜǊΩǎ ǿŀǊŜƘƻǳǎŜǎ II Wholesale 

Dried foods II Packaged and cartoned 

Drysalters warehouses I  

 E  

Earthenware warehouses  I  

Elastomers IV  

Electric cable warehouses III Excludes plastic insulation material 

Electric cable or wire on reels  III Stored in racks requires intermediate level sprinklers 

Electric lamp and neon light manufacturers  I  

Electric wire coverers  III  

Electrical dealers/wholesale/warehouses  I Plastic content less than or equal to 5% by volume 

Electrical dealers/wholesale/warehouses  III Plastic content more than 5% by mass or volume  

Electro platers  I  

Electronic equipment with or without packaging  III Plastic content - includes computers and spares  

Emery grinders  I  

Emery paper cloth manufacturers  I  

Empty bottles in cardboard boxes (glass) II  

Empty bottles in cardboard boxes (plastic) IV Thermoplastics or similar material 

Enamellers  I  

Engineering works  I  

Engravers (metal)  I  

Esparto, halfa or needle grass loose or baled  III  

 F  

Fancy goods warehouses  I Assumes no appreciable plastic content 

CŜŀǘƘŜǊ ƳŜǊŎƘŀƴǘΩǎ ǿŀǊŜƘƻǳǎŜǎ  II  

Felt manufacturers  II  

CŜƴǘ ŘŜŀƭŜǊΩǎ ǿŀǊŜƘƻǳǎŜǎ  I  

Fertiliser - solid II May require special measures 

Fertiliser - solid II Bagged nitrates and phosphates  

Fibreboard II  

Fibreglass insulation III Paper backed rolls, bagged, or unbagged 

Fibre goods manufacturers and stores  II  

Fibrous plaster, etc. modellers  I  

Film (photographic) manufacturers  I  

Firelighters warehouse III  

Firewood cutter and dealers  II  

Fish curers  I  

Fishing gear store  I  

Fishing net manufacturers  II  

Fish meal manufacturers  II  

Fish oil manufacturers  II  

Flag manufacturers  I  
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1 2 3 

Product or occupancy 
Category 

Comments 
F 

Flax, jute, and hemp mills  II Excluding preparatory processes 

Flax and linen warehouses  II  

CƭƻŎƪ ƳŜǊŎƘŀƴǘΩǎ ǿŀǊŜƘƻǳǎŜǎ  II  

Flour in sacks or paper bags  II  

Floor tiles vinyl  IV  

Foodstuffs in sacks  II  

Food - tinned in cardboard boxes or trays I With or without plastic film wrapping 

Fountain pen manufacturers  II  

French polishers  I  

Frozen foods - fish - meat - chicken I Non-waxed, non-plastic packaging 

Frozen foods - fish -meat - chicken II Waxed paper containers - cartoned 

Frozen foods - fish - meat - chicken III Plastic trays or boxes - cartoned 

Fruit and vegetable I Wholesale 

Fruit - dried  I  

Furniture unexpanded or expanded micro cellular plastic  II  

Furniture upholstered excluding plastics  II  

Furniture upholstered with foam rubber or foam plastics  III  

Furniture wooden  II  

Furriers and furs  II Stored flat in boxes 

 G  

Galvanisers I  

Glass bevellers, cutters  I  

Glass factories and warehouses  I  

Glass fibre unfabricated  I  

Glass manufacturers warehouses  I Empty 

Glass merchants  I Empty 

Glass paper and sandpaper manufacturers  I  

Glucose manufacturers  I  

Gold and silver smelters  I  

Gramophone record manufacturers  III Treat as Plastic manufacturers 

Grain II In sacks 

Granaries II  

DǊŀƴŀǊƛŜǎ ƳŜǊŎƘŀƴǘΩǎ ǿŀǊŜƘƻǳǎŜǎ  II  

Grease works  II  

Greasy cloth, etc. Washers  II  

Grindstone manufacturers  I  

Grocery and provisions  II- III - IV Wholesale 

 H  

Haberdashery  II  

Handloom weavers  I  

Hat manufacturers  I  

Hay and straw dealers  II  

Heald and reed heddle makers  I  

Hemp warehouses  II For Ordinary Hazard - increase area of operation 

Hide warehouses  I  

Hops warehouses  II  

Horn and ivory merchants  I  

Hose and motor belts on rhino racks  II  

Hosiery factories and warehouses  II  

 I  

Ice factories  I  

LǊƻƴƳƻƴƎŜǊΩǎ ǿŀǊŜƘƻǳǎŜǎ όǿƘƻƭŜǎŀƭŜύ  I  
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1 2 3 

Product or occupancy 
Category 

Comments 
I 

Ivory turners  I  

 J  

WŜǿŜƭƭŜǊΩǎ ǿŀǊŜƘƻǳǎŜǎ  I  

Jewellery factories  I  

Jute warehouses  II  

 K  

Keg stores  I  

Knitwear - see clothes -  

 L  

Lace bleachers and dyers  I  

Lace factories  I  

Lace warehouses  I  

Laminated board  II  

Lamp shade manufacturers  I  

Lard and fat refineries  II  

Laundries I  

Lead light manufacturers  I  

Leather goods factories  II  

Leather substitute manufacturers  II  

Leather warehouses  II  

Lens manufacturers and ƻǇǘƛŎƛŀƴΩǎ ƳŀƴǳŦŀŎǘǳǊŜǊǎ  I  

Lighters - butane IV Blister packs ς otherwise treat as aerosol storage 

Lime, etc. Warehouses  I  

Linen II  

Linoleum III  

Liquor IV 100% proof in glass or plastic bottle 

Logistics warehouses III - IV  

Looking glass manufacturers  I  

Luggage IV  

 M  

Magnetic tapes  III  

Manchester (linen) warehouses  II  

Manganese powder in drums  II  

aŀƴǳǊŜ ƳŜǊŎƘŀƴǘΩǎ ǿŀǊŜƘƻǳǎŜǎ  I  

Marble and slate works  I  

Margarine works and warehouses - excludes extraction III Up to 50% oil - any packaging 

Margarine works and warehouses - excludes extraction IV Between 50 and 80% oil any packaging 

aŀǊƛƴŜ ǎǘƻǊŜ ŘŜŀƭŜǊΩǎ ǿŀǊŜƘƻǳǎŜǎ  I  

Market gardeners  I  

Matches III For Ordinary Hazard - increase area of operation 

Mattresses II With no foam rubber or expanded plastic  

Mattresses IV Limited or full foam rubber or expanded plastics  

Meat II Chilled or frozen 

Metal cans II Plastic shrouded or corrugated cardboard 

Metal goods  I  

Metal goods  I  

Metal workers  I  

Milk powder  II Bags or sacks  

Mirror manufacturers  I  

Mohair  I  

Monument masons  I  

Motor garages and storage warehouses III Excludes flammable and combustible liquid stores 
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1 2 3 

Product or occupancy 
Category 

Comments 
M 

Motor vehicle manufacturers and assembly plants  III Special consideration required 

Mustard, pepper, and chicory mills  I  

 N  

Nail polish IV  

Natural rubber III If expanded 

Nickel plating works  I  

Nitrate storage  II  

Nuts II Canned, cartoned or bagged 

 O  

Office material and stationary suppliers III  

Oil seeds  II Includes sunflower and seed husks 

Oil warehouses III CƭŀǎƘ Ǉƻƛƴǘ җоллo C excludes plastic packaging 

Oil warehouses IV CƭŀǎƘ Ǉƻƛƴǘ Җоллo C includes plastic packaging 

Ore grinders  I  

 P  

Paints water based  I  

Paints oil based - flash point < 32o C IV Foam induction required - Flammable liquids 

Paints solvent based  IV Foam induction required - Flammable liquids 

Paper I Wrapped sheets stored horizontally 

Paper II Wrapped sheets stored vertically 

tŀǇŜǊ ǿŜƛƎƘǘ Җр ƪƎ κ млл Ƴ2 III e.g.: Tissue paper stored horizontally 

tŀǇŜǊ ǿŜƛƎƘǘ Җр ƪƎ κ млл Ƴ2 IV e.g.: Tissue paper stored vertically 

Paper weight >5 kg / 100 m2 II e.g.: Newspaper rolls stored horizontally 

Paper weight >5 kg / 100 m2 III e.g.: Newspaper rolls stored vertically 

Paper bitumen coated III  

Paper pulp II Rolled or baled 

Paper waste III For Ordinary Hazard - increase area of operation 

Paper wax coated III  

Parking basements III Special considerations in the area of operation 

Particle board  II  

Patent flour manufacturers  II  

Pea warehouses  II Packaged and cartoned 

Pharmaceuticals  IV Plastic bottles cartoned 

Photographic supplies manufacturers  II 35 mm in metal film cartridges and bulk film rolls 

Photographic supplies manufacturers  IV In thermoplastic containers 

Pillows feathers and down  II  

Pillows with foam rubber or plastics  IV  

Plastic non-expanded  III Thermoset plastics 

Plastic expanded or foamed blocks and sheets  IV  

Plastic expanded or foamed IV Off cuts and small packaging pieces  

Plastic glass reinforced (grp)  II  

Plastic crates  IV Empty 

Plastic crates IV Excluding storage of idle pallets 

Plastic pallets for storage purposes III - IV Special consideration may need to be applied 

Paper ǿŜƛƎƘǘ Җр ƪƎ κ млл Ƴ2 III e.g.: Tissue paper stored horizontally 

Plastic for recycling or recycled plastic pieces IV Scrap, waste, or ground plastic 

Plumbers, painters, and decorators  III Workshops and Stores 

Plywood stored flat  II  

Polyethylene empty bottles or containers  IV  

Polyethylene rolls vertical or horizontal  IV  

Potteries I  

Poultry grit and food manufacturers  I  
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1 2 3 

Product or occupancy 
Category 

Comments 
P 

Precious stone cutters  I  

Printers and allied trades (see nitrate storage)  II  

Printer cartridges III Polystyrene or cardboard packaging 

PVA IV Polyvinyl alcohol resins 

PVC III Polyvinyl chloride 

PVC resins  III Bagged 

 Q  

Quarry buildings  I  

 R  

Radio, television, etc. manufacturing and assembly  II Excludes plastic rigid or foamed 

Rag carbonisers  I  

Rag warehouses loose or baled  III Natural and synthetic fibres 

Restaurants and cafes  I  

Resins excluding flammable liquids  II Metal containers 

Resins in conjunction with fibre glass  III  

Retail shops and departmental stores II - III - IV Limited storage 

Rice husking mills  I  

Roofing felt  III  

Rope natural fibres  II  

Rope synthetic fibres  III  

Rubber III Natural expanded 

Rubber IV Natural not expanded 

Rubber and rubber goods manufacturers  III Excluding foam rubber and tyres 

Rubber goods warehouses  III Excluding foam rubber and tyres 

Rubber foamed in blocks and sheets stored flat  III  

Rubber foamed other than in blocks and sheets  IV  

 S  

Sack and bag manufacturers  II  

Salt manufacturers  I  

Salt warehouses  II Packaged and cartoned 

Sauce, pickle, and preserved food manufacturers  I  

Sawmills and timber yards  II - III For Ordinary Hazard - increase area of operation 

Scenery (theatrical) stores  II- III  

Scientific instrument and thermometer manufacturers  I  

Seed and shale oil refineries  I  

Seedsmen warehouses  I  

Ship breakers  I  

Shipbuilders I  

Shirt factories  I  

Shock absorbers II Plastic dust covers 

Shoes leather  II Less than 5% plastic by mass 

Shoes synthetic  III Includes rubber or plastic components 

Shopping centres/malls I - IV High Hazard installations are generally suited 

Silk spinners  I Not artificial silk  

{ƛƭǾŜǊǎƳƛǘƘΩǎ ƳŀƴǳŦŀŎǘǳǊƛƴƎ  I  

Sisal  I  

Skin rug manufacturers  I  

Skin warehouses  I  

Small wares manufacturers  I Kitchen and bar appliances, flatware 

Soap manufacturers or warehouses  II  

Soft drinks, concentrates and mineral water  II- III Assess on plastic content and encapsulation 

Soft goods warehouses  III Stuffed toys 
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1 2 3 

Product or occupancy 
Category 

Comments 
S 

Solar panels storage II Aluminium frames with no plastic packaging  

Solar panels storage III Plastic frames and/or plastic packaging 

Spice grinders and warehousing II Process and storage 

Spirituous liquors cased bottles or on pallets  II !ƭŎƻƘƻƭ ŎƻƴǘŜƴǘ җ нл҈ 

Spirituous liquors bulk  III {ǘƻǊŜŘ ƛƴ ōŀǊǊŜƭǎ ƻǊ ǿƛǘƘ ŀƴ ŀƭŎƻƘƻƭ ŎƻƴǘŜƴǘ Җ нл҈ 

Sports goods warehousing III Including sports clothing 

Stables I  

Stained glass manufacturers  I  

Starch works  I  

Stationery and office supplies III   

Steel wool III  

Stone masons  I  

Straw plait and straw-hat manufacturers  II  

String natural materials  I  

String synthetic materials  II  

Stucco manufacturers  I  

Suet manufacturers  I  

Sugar warehouses factories and refineries  II  

 T  

Tailors' wadding manufacturers  I  

Tallow warehouses II Beef or mutton fat 

Tanneries I  

Tanners' warehouses and dried skins  II  

Tarpaulin and tent manufacturers and warehousing III  

Tar products roofing and bitumen products  III  

Tea factories  I  

Telegraph and telephone wire coverers  III  

Timber un-sawn  II  

Timber sawn not in ventilated stacks  II  

Timber sawn in ventilated stacks  III  

Tobacco bonds  II  

Tobacco manufacturers  II  

Tobacco warehouses  II  

Tortoiseshell works  II  

Toys metal  I  

Toys unexpanded plastics  III  

Toys expanded plastic  IV  

Toy warehouses  III  

Toys wooden  II  

Tripe boilers  I  

Twine warehouses  II  

Typewriter ribbon manufacturers  II  

Tyre warehouse  IV Stored horizontally - vertically is not covered 

 U  

Umbrella manufacturers  I  

Uralite manufacturers  I  

Upholstery II Excluding foam rubber and plastics 

 V  

Vegetable fibres  II Hay, straw, hemp, cotton, flax, etc. 

Vinyl coated fabric IV  

Vinyl floor coverings IV Tiles in cartons 

Vinyl - rolled  IV  
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Product or occupancy 
Category 

Comments 
W 

Wallpaper manufacturers  I  

Wastepaper dealerΩs warehouses  III For Ordinary Hazard - increase area of operation 

Waterproof cloth manufacturers  I  

Wax figure manufacturers  III  

Waxed paper and carton manufacturers  III  

Wax (paraffin) IV  

Wet areas (production) I Assumes no storage or combustible walling 

Whiting manufacturers  I  

Wicker works III  

Wine packaged in cardboard boxes I Alcohol content < 20% 

Wood chipboard excluding ventilated stacks  II  

Wood plywood stored flat  II  

Wood pulp  II Baled 

Wood veneer sheets  III  

Woodworkers II  

Wood wool warehouses  IV Baled 

Wooden crates and wooden pallets in process IV Excludes idle pallet storage 

Woollen warehouses  II  

Woollen and worsted mills  I  
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1 2 3 

Product or occupancy 
Category 

Comments 
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Table 137 Plastic process risks 

 

1 2 3 

Plastic Process Risk 
Ordinary Hazard 

Category IV 

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

Assumed maximum area of 
operation 

(m2) 

 Blown Film Extrusion 
 Calendaring 
 Extrusion 
 Extrusion Coating 
 Pressing and press laminating of thermoplastics 
 Rotational Moulding 
 Slush moulding 
 Spreading Compounding 
 Vacuum metallization 

5,0 360 

Plastic Process Risk 
High Hazard 
Category II 

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

Assumed maximum area of 
operation 

(m2) 

 Blow moulding 
 Coating Metal Articles dip/spray/compression/ transfer moulding 
 Film conversion 
 Hot press moulding of reinforced plastics 
 Injection moulding 
 Laminated material fabrication 
 Press lamination of thermosets 
 Thermoforming, including vacuum forming 

7,5 260 

Plastic Process Risk 
High Hazard 
Category III 

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

Assumed maximum area of 
operation 

(m2) 

 Contact moulding of reinforced plastics 
 Filament winding 
 Pultrusion of reinforced plastics 
 Resin casting (including manometer Casting) 

10,0 260 

Plastic Process Risk 
High Hazard 
Category IV 

Zoned Deluge Protection 

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

Assumed maximum area of 
operation 

(m2) 

 Fabrication of cellulose nitrate - celluloid or xylonite 12,5 260 

 Note:  If solvents are used in any Category I or II process, these shall be reclassified to Category III. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Automatic Sprinkler Inspection Bureau 11/10/2024 Page 97 of 262 

 

Table 138 Plastics Categorisation 

 

1 2 3 

Product or trade name 
Category 

Type of plastic 
A 

ABS III Acrylonitrile-butadiene-styrene copolymer 

Acribel II Acrylic 

Acrilan III Acrylic 

Acronal III Polyacrylic 

Acrylonitrile Butadiene Styrene Resins III Acrylonitrile Butadiene Rubber 

Acetal and Acetal Resins III Polyformaldehyde 

Acrylic Fibre Yarn III - IV Polymethyl methacrylate 

Acrylic Resins III  

Aerolite I Amino 

Aerodux II Formaldehyde 

Aero Jablex III PVC 

Akulon III Nylon 

Alkathene III Polythene 

Alprokyd I Alkyd Resin 

Alathon III Polythene 

Alloprene III Chlorinated Rubber 

Alvar III Polyvinyl Acetal 

Aldehydes I Formaldehydes, etc. 

Alkyd Resins I  

Amberlite II Phenol Formaldehyde Resin 

Amino Plastics II  

Aniline Formaldehyde I  

Armourbex II Cellulose Acetate 

Araldite II Epoxide 

Armoride IV Vinyl 

Arlingcalf III PVC Coated Leather cloth 

Arlinghide III PVC Coated Leather cloth 

Armacord III PVC Coated Leather cloth 

Arnioride III PVC Coated Leather cloth 

Ardil Fibre I Protein 

Artilana III No information 

Ashlam I Amino 

Ashlam Laminate III Amino 

ASP II Phenolic 

Astralon IV Vinyl 

 B  

Bakelite III Phenolic & Cresylic or Polyester 

Beautide IV Vinyl 

Beckacite I Phenol Formaldehyde 

Beckamino I Amino 

Beckophen II Phenolic & Cresylic 

Beckosol I Aklyd Resin 

Bedacryl III Acrylic Resin 

Bedafin I Alkyd 

Bedesol II Phenolic & Cresylic 

Beetle U.F. I Amino 

Beetle II Alkyd or Polyester Resin 

Bexan IV Vinyl 

Bexfilm II Cellulose Acetate 

Bexform IV Expanded Polystyrene 

If solvents are used with Category I classify as Category III or with Categories II or III classify as Category IV 
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1 2 3 

Product or trade name 
Category 

Type of plastic 
B 

Bexoid II Cellulose Acetate 

Bexol IV Cellulose Nitrate 

Bexone III Polyvinyl Acetate 

Bexphane III Polypropylene 

Bextrene III Unexpanded Polystyrene 

Breon IV Vinyl 

Brulon III Nylon 

Butacite III Polyvinyl Butyl 

Butyl Rubber III Rubber 

 C  

Calaroc I Alkyd 

Calatac III Acrylic 

Calature I Amino 

Carinex III Unexpanded Polystyrene 

Carlona III Polythene 

Carp II Phenolic & Cresylic 

Cascamite I Amino 

Casco-resin I Amino 

Cascophan II Phenolic & Cresylic 

Casein I Protein 

Catabond III Polyester 

Catacol II Phenolic & Cresylic 

Catacore I Amino -Phenolic & Cresylic 

Catacost II Phenolic & Cresylic 

Cataform II Phenolic & Cresylic 

Catalin I Phenol Formaldehyde 

Catanam II Phenolic & Cresylic 

Catavar II Phenolic & Cresylic 

Celastoid II Cellulose Acetate 

Cellobond I Amino Epoxide & Vars 

Cellastine II Cellulose Acetate 

Cellit II Cellulose Acetate 

Cellomold II Cellulose Acetate 

Cellophane IV Regenerated Cellulose 

Celluloid IV Cellulose Nitrate 

Cellulose Acetate III  

Cellulose Acetate Butyrate III  

Cellulose Nitrate IV  

Celoron III Phenolic Fibreglass Laminate 

Cerex III Unexpanded Polystyrene 

Cinabex II Cellulose Acetate 

Cinemoid II Cellulose Acetate 

Chloreuene III PVC 

Chloroprene Rubber III  

Clarifoil II Cellulose Acetate 

Cobex IV Vinyl 

CorviC III PVC 

Courtelle III Acrylic 

Craylene IV Vinyl 

Craymac IV Vinyl 

Craytherm III PVC 

Craytube IV Vinyl 

If solvents are used with Category I classify as Category III or with Categories II or III classify as Category IV 
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1 2 3 

Product or trade name 
Category 

Type of plastic 
C 

Creyslic Plastics I  

Crestakyd I Alkyd 

Crestapon II Epoxide 

Crinothene III Polythene 

Crystic III Polyester 

Crystolex III Acrylic 

Cycolac III Acrylonitrile Butadiene Styrene 

 D  

Dacron III Polyester 

Daltolac I Alkyd 

Darvic III PVC 

Decorplast I Amino 

Delaron II Cellulose Acetate 

Delrim II Phenolic & Cresylic  

Dentacryl II Acrylic 

Dexel III PVC 

Dialam III Polyester 

Diakon III Polythene 

Dichlorid III PVC 

Diolen III Unexpanded Polystyrene 

Diothene I Protein 

Diorid II Acrylic 

Distrene III PVC Coated Fabric 

Dorcasine III PVC Coated Fabric 

Dralon IV Vinyl 

Dupraplex III Phenolic 

Duranide I Polyamide 

Duraplex III PVC 

Durex IV Vinyl 

Durethan III Polythene 

Durotube III Unexpanded Polystyrene 

Durrna II Cellulose Acetate 

Dylan II Phenolic & Cresylic  

Dylene II Acrylic 

 E  

ECTFE IV Ethylene-chlorotrifluoro-ethylene copolymer 

EPDM III Ethylene-propylene rubber 

ETFE IV Ethylene-tetrafluoroethylene copolymer 

Eanplast II Cellulose Acetate 

Ecarit II Cellulose Acetate 

Elo II Phenolic & Cresylic 

Elvax IV Vinyl 

Emitape II Cellulose Acetate 

Empire III Laminated Glass Fibre-Silicone Resin 

Enkalon I Polyamide 

Epikote II Thermosetting Resin - no other information 

Epok I Alkyd Amino 

Epopher II Epoxide 

Epoxy or Epoxide Resins II  

Erinite I Phenol Formaldehyde 

Erinofort II Cellulose Acetate 

Erinoid II Cellulose Acetate 

If solvents are used with Category I classify as Category III or with Categories II or III classify as Category IV 
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1 2 3 

Product or trade name 
Category 

Type of plastic 
E 

Erinoid III Unexpanded Polystyrene 

Ethocel II Ethyl Cellulose 

Ethyl Cellulose III  

Everex III Polythene 

Everflex III PVC Coated Fabric 

Expanded Plastics IV  

Exton III Nylon 

 F  

FEP IV Fluorinated ethylene-propylene copolymer 

FRP III Fibreglass reinforced polyester 

Fablon III PVC coated fabric 

Fablothene III Polythene 

Featalak I Amino 

Featasol I Alkyd 

Fibestos II Cellulose Acetate 

Fibravil IV Vinyl 

Fibreglass III  

Filabond III Polyester 

Finapic II Phenolic & Cresylic 

Florafoam IV PVC FOAM Fabric 

Florestin III PVC Coated Fabric 

Fluon I Polytetrafluoroethylene 

Flurocarbons I  

Fluoroplastics IV  

Foampac IV Urea Formaldehyde Foam 

Foam Plastics III - IV Varies on type 

Formaldehyde Plastics I  

Formapex II Phenolic & Cresylic 

Formica III Phenol Formaldehyde 

Formica Laminates III Phenol Formaldehyde 

Formite II Phenolic & Cresylic 

Formvar IV Vinyl 

Forticel II Cellulose Acetate 

Fromocene IV Vinyl 

Fromoplas IV Vinyl 

Fromosan IV Vinyl 

Fromotan IV Vinyl 

 G  

Gelva III Polyvinyl Acetate 

Geon III PVC 

Geon 101 III PVC 

Geon 200 III Vinyl Chloride 

Grilon I Polyamide 

Guttasya III PVC 

 H  

Harcose C II Cellulose Acetate 

High density polyethylene IV HDPE 

Holoplast II Phenolic & Cresylic 

Holoplast Laminate II Phenolic & Cresylic 

Hornblend I Amino 

Hostaflon C I Polytrifluorochloroethylene 

Hostaflon T.F. I Polytetrafluoroethylene 

If solvents are used with Category I classify as Category III or with Categories II or III classify as Category IV 
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1 2 3 

Product or trade name Category Type of plastic 

 H  

Hostalen C III Polythene 

Hostalen P.P. III Polypropylene 

Hostalit III PVC 

 I  

Igelit PVC  

Insmat III Phenolic & Cresylic 

Isoflex II Cellulose Acetate 

Isolene II Butylene Polymer 

 J  

Jectothane II Polyurethane 

 K  

Kabroloid II Cellulose Acetate 

Kallodent II Polymethyl Methacrylate 

Kallodoc II Acrylic 

Keebush I Phenol Formaldehyde 

Kel - F I Polytrifluorochloroethylene 

Kematal II Acetal Copolymer 

Kite II Phenolic & Cresylic 

Kodaloid IV Cellulose Nitrate 

Kodapak II Cellulose Acetate 

Kollecast II Phenolic & Cresylic 

Kralastic III Acrylonitrile Butadiene Styrene 

 L  

Lacisana I Protein - Casein 

Lectofil I Protein - Casein 

Lactoid I Protein - Casein 

Lamalac III Laminated 

Laminac III Polyester 

Laminated Plastics III  

Lanital I Protein - Casein 

Lansil II Cellulose Acetate 

Lanusa III Viscose - Rayon 

Lauxite II Phenolic & Cresylic 

Layflat III Polythene 

Leguval III Polyester 

Lexan I Polycarbonate 

Loanlin III Unexpanded Polystyrene 

Lorival II Phenolic & Cresylic 

Lorival III Polythene 

Lorival IV Vinyl 

Lucentine III Styrene/Devinyl Benzene Copolymer 

Lucite II Polymethyl Methacrylate 

Lumarith II Cellulose Acetate 

Luran III Unexpanded Polystyrene 

Luron I Polyamide 

Lustrette III PVC coated Fabric 

Lustrex III Unexpanded Polystyrene 

Lustron III Unexpanded Polystyrene 

Lyafol I Polyamide 

Lypolene III Polythene 

 M  

Macite II Cellulose Acetate 

If solvents are used with Category I classify as Category III or with Categories II or III classify as Category IV 
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1 2 3 

Product or trade name 
Category 

Type of plastic 
 

Makalot I Phenolic 

Marco III Polyester 

Marcon III Polyester 

Marlex III Olefin Polymer No information - treat as 

Malamine IV Melamine formaldehyde 

Melloroid III PVC Coated Fabric 

Melinex III Polyester 

Melmex I Melamine Formaldehyde 

Melplas II Cellulose Acetate 

Methocel III Methyl Cellulose 

Micanite III Laminated Glass Fabric - Silicone Resin 

Micor II Phenolic & Cresylic 

Movil IV Vinyl 

Moltopren IV Polyester & Polyether Foam 

Mouldrite II Phenolic & Cresylic 

Montopore III Unexpanded Polystyrene 

Mylar III Polyester 

 N  

Nestor I Amino 

Nestorite I Amino 

Netlon III Thermoplastic No information - treat as 

Nitron II Cellulose Acetate 

Nixonite II Cellulose Acetate 

Northproof III PVC Coated Fabric 

Nouellon II Cellulose Acetate 

Novilon II Asbestos tile with PVC Face 

Nuron III Polyester 

Nylaf II Polyamide 

Nylon IV Polyamide - Nylon 6 - Nylon 6/6 

 O  

Onazote IV Expanded Ebonite 

Oppanol III Polyisobutylene No information - treat as 

Orlon II Acrylic 

 P  

PET III Polyethylene terephthalate 

ECTFE IV Polychlorotrifluoroethylene 

PTFE IV Polytetrafluoroethylene 

Panilax I Aniline Formaldehyde 

Panilax Laminate III Aniline Formaldehyde 

Paralac I Alkyd & Amino 

Paxolen II Phenolic & Cresylic 

Paxolin I Amino 

Paxolin Laminate III  

Pe - Ce IV Vinyl 

Penton III Chlorinated Polyether 

Perlon I Polyamide 

Permali II Phenolic & Cresylic 

Permawood II Phenolic & Cresylic 

Perspex II Acrylic 

Phenco III PVC 

Phenolic IV  

Phenrib IV Vinyl 

If solvents are used with Category I classify as Category III or with Categories II or III classify as Category IV 
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1 2 3 

Product or trade name 
Category 

Type of plastic 
 

Phoenmark II Vinyl 

Plaskon I Urea Formaldehyde 

Plastacele III Cellulose Acetate 

Plastokyd I Alkyd & Amino 

Plasoco III PVC Coated Fabric 

Plasvic IV Vinyl 

Plaxide III PVC Coated Fabric 

Plexiglass II Polymethyl Methacrylate 

Polana I Protein - Casein 

Polyamides I  

Polycarbonate I  

Polyester Resins III  

Polyethylene III  

Polygram I Phenol Formaldehyde 

Polypropylene III  

Polystyrene III Not foam 

Polystyrene IV Foamed 

Polythene III  

Polyvinyl IV Vinyl - excluding PVC 

Polyvinyl - Chloride III PVC - plasticiser content up to 20% 

Polyvinyl - Chloride IV PVC - plasticiser content greater than 20% 

Polyzote III Unexpanded Polystyrene 

Polyurethane II Not foamed 

Polyurethane III foamed 

Polyester Yarn III Includes polyester elastomer 

Portex II Acrylic 

Portex III Polyamide or Polythene 

Porvic III PVC 

Propathene III Polypropylene 

Protein Resins I  

Prystal I Phenol Formaldehyde 

Pyalin IV Cellulose Nitrate 

 Q  

   

 R  

Reinforced Plastics III Polyester 

Rooplex III Phonolic 

Resinox I Amino 

Resolite I Cellulose Acetate 

Rhodoid II Vinyl 

Rhovil IV Polythene 

Rigidox III Vinyl 

Rilboard IV PVC 

Rilcom III Vinyl 

Rilene IV Vinyl 

Rilford IV Amino 

Rilica I Vinyl 

Rilmould IV PVC 

Rilon III PVC 

Rilotex III Vinyl 

Rilplate IV Vinyl 

Rilpol IV Polyester 

If solvents are used with Category I classify as Category III or with Categories II or III classify as Category IV 
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1 2 3 

Product or trade name 
Category 

Type of plastic 
R 

Rilsan I Polyamide 

Rockite I Amino 

 S  

Saran III PVC 

Saroy III Unexpanded Polystyrene 

Scarab I Amino 

Schwarza III Viscose Rayon 

Silicones I Excluding Rubbers 

Silicone Rubber IV  

Silon I Polyamide 

Silopex III Laminated Glass Fabric - Silicone Resin 

Spauldite III Laminated Phenolic 

Stellon III Methyl Methacrylate Polymer 

Sternite II Phenolic & Cresylic 

Storain IV Vinyl 

Storaya IV Vinyl 

Storeen IV Vinyl 

Storide III PVC Coated Fabric 

Storolan IV Vinyl 

Storvic IV Vinyl 

Stryaloy 22 III Unexpanded Polystyrene 

Stymer III Unexpanded Polystyrene 

Stryafoil III Unexpanded Polystyrene 

Styramic III Unexpanded Polystyrene 

Styroflex III Unexpanded Polystyrene 

Styropor III Unexpanded Polystyrene 

Styron III Unexpanded Polystyrene 

Superlom III PVC Coated Fabric 

Superlon IV Vinyl 

Supertone I Amino 

Sutron I Polyamide 

Survon I Polyamide 

Swan II Phenolic & Cresylic 

Synphorm II Phenolic & Cresylic 

Sytron III Unexpanded Polystyrene 

 T  

Teca III Viscose Rayon 

Tedlar III Polyvinyl Fluoride 

Teflon II Polytetrafluoroethylene 

Tego I Phenol Formaldehyde 

Teklan II Acrylic 

Telcothene III Polythene 

Tenaplas III PVC 

Tenasco III Viscose Rayon 

Tenatube III PVC 

Tenite III Cellulose Acetate 

Tenite I III Cellulose Acetate 

Tenite II III Cellulose Acetate 

Tergal III Polyester 

Terlonka III Polyester 

Terylene III Polyester 

Texolex II Phenolic & Cresylic 

If solvents are used with Category I classify as Category III or with Categories II or III classify as Category IV 
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1 2 3 

Product or trade name 
Category 

Type of plastic 
T 

Termovyl IV Vinyl 

Thor I Amino 

Tiolan I Protein-Casein 

T.P.X. III No information 

Traffolite III Laminated Plastic 

Traffolyte I Amino 

Transpex I II Polymethyl Methacrylate 

Transpex II III Unexpanded Polystyrene 

Trevira III Polyester 

Trolit B II Cellulose Acetate 

Trolit W II Cellulose Acetate 

Trolit F IV Cellulose Nitrate 

Trolitul III Unexpanded Polystyrene 

Tufnol III Laminated Plastic - no details 

Tulox T.T. II Cellulose Acetate Butyrate 

Tygan III Polyvinylidene Chloride 

 U  

Umaplex II Acrylic 

Ultramide I Polyamide 

Undulite III Polyester 

Utilex II Cellulose Acetate 

Urea I Amino 

Urea IV Urea Formaldehyde 

 V  

Velbex IV Vinyl 

Videne III Polyethylene 

Vinagel III PVC 

Vinalak II Acrylic 

Vinamold IV Vinyl 

Vinamul II Acrylic 

Vinatex III PVC 

Vinco III PVC Coated Fabric 

Vinidur III PVC 

Vinifoil III PVC 

Vinnol III PVC 

Vinylite IV Vinyl chloride Vinyl acetate Copolymer 

Vinyon IV Vinyl chloride Vinyl acetate Copolymer 

Vistanex III Polyisobutylene 

Vistralan III Cellulose Rayon 

Visqueen III Polythene 

Vitel III Polyethylene 

Vistrathene III Polythene 

Vitrite I Amino 

Vitrone IV Vinyl 

Vole II Phenolic & Cresylic 

Vuepak II Cellulose Acetate 

Vulcoplas III Polysulphide 

Vybak III PVC 

Vybax IV Vinyl 

Vykem IV Vinyl 

Vynide III PVC Coated Fabric 

   

If solvents are used with Category I classify as Category III or with Categories II or III classify as Category IV 
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1 2 3 

Product or trade name 
Category 

Type of plastic 
W 

Wareite I Amino 

Welvic III PVC 

Whale II Phenolic & Cresylic 

Wireweld II Cellulose Acetate 

 X  

Xylonite IV Cellulose Nitrate 

 Y  

   

 Z  

Zopide III PVC Coated Fabric 

Zytel III Polyamide - Nylon 

   

If solvents are used with Category I classify as Category III or with Categories II or III classify as Category IV 
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1122 Storage - general categorisation 

The lists of items for categorisation are not exhaustive and it must be assumed that items of storage not specifically mentioned are regarded 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 incorporated into shopping centres. The highest hazard 
dictates the overall protection that will be required which is generally found to be Category III. 
 
Where a retail outlet on the floor or selling area utilises picking shelves only, the classification of the occupancy is based on the height of storage against the highest 
category or hazard of goods stored. Where storage takes place above the hand-picking level, 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 requirements for aerosol storage 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 accordance with the requisite Category of storage 

which need not necessarily be based on aerosol Category IV if the aerosol storage volume is less than 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 and shall be in accordance with Category 

IV. 

c) If the volume of aerosols exceeds 10% but be equal to or less than 15% of the stored goods, mandatory intermediate level protection in accordance with these 

rules to Category IV requirements shall be installed but not necessarily in accordance with the design density of discharge for aerosol requirements for roof 

level protection. 

d) Where the volume of aerosols is greater than 15% a separate storage facility or compartmentalised facility in accordance with the aerosol 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 separate pallet loads. 

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 and shall be offset by at least 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 protected with water systems, they shall be housed 
in a 2-hour rated non-combustible compartment and provided with an approved detection system in accordance with the requirements of SANS 10139. 
 
Where sprinkler or spray protection is provided the enclosure or compartment shall be enclosed in a bund to contain at least that required in Rule 1054. 

1126 Goods stored in the open - drenchers 

Compartmentation and separation between combustible materials stored in the open air and in sprinklered buildings shall be in accordance with National Building 
Regulations.  
 
Drenchers are purpose made sprinklers and are designed to spray water over a surface to provide protection against fire exposure. The use 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 sprinklered building shall not be less than 10,0 metres where 
Table 101 is applicable and 15,0 metres where High Hazard tables 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 manually operated with an automatic over-ride.  
 
The stop valve controlling the drencher installation shall be located near to the sprinkler control valves but must be at least 10,0 metres 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 than 40 litres per linear metre.  
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If a fire can be expected to simultaneously operate the drenchers and the sprinkler protection within the building, 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 shall be located below a sprinklered building or 
section except where the omission of sprinklers is specifically allowed as an exception under these rules. 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 installed and located to provide 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 sprinkler protected throughout or unless allowed as an 
exception in terms of these rules. 
 
The separation between a sprinkler protected area and a non-protected area shall have a fire resistance specified by the authority but in no case less than 60-minutes, 
doors shall be self-closing 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 considered to present an exposure hazard to the protected 
building, shall be sprinkler protected. Where there are practical difficulties in providing such 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 protection is doubtful, the sprinkler system shall be extended 
in the protected building to provide external protection. This protection will cover window and door openings and any combustible sections of the wall opposing the 
exposure hazard. 
 
Sprinkler protection shall be provided in any detached or adjacent building which is within 10,0 metres of the protected building and constitutes an exposure hazard. 
As a general guide this would include any building that: 
 
Has a capacity exceeding 150 m3. 
 
Is within 10,0 metres of the protected building. 
 
Might present an exposure hazard to the protected building, provided that, where there are practical difficulties in providing protection for a detached building, the 
sprinkler system of the sprinkler-protected building shall be extended to provide external protection. 
 
Any building or part of a building that houses diesel engine-driven 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 works, tile works, and glass works. 

c) Areas, rooms, or places where the water discharged from the sprinkler installation might present a hazard or could endanger personnel. 

d) Over potable water storage where there is danger of contamination of the stored water in the event of sprinkler operation but, sprinkler protection may be 

located over such places if they are protected by a suitable canopy. 

1132 The sprinkler protected building ς Permitted exceptions 

1133 Staircases and stairways 

These include non-combustible 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 walls, floors, and ceilings), that have a fire resistance rating not less than 2-hour fire-resistance rating. 

 

b) all openings to the sprinkler-protected building, (such as doors but other than glazed windows), have a fire resistance rating not less than 2-hour fire-resistance 

rating. 

c) All glazed areas that issue from these stairways, etc. have a 2-hour fire resistance rating and are protected by cut-off sprinklers on the unprotected side. 

d) Non-combustible stairways where the total area of glazing does not exceed 1,5 metres per storey, provided that such glazed areas have a fire-stability rating 

and a 2-hour fire resistance rating. 

e) Any stairway that complies in all respects with these provisions except for the ceiling over the top landing if sprinkler protection is provided for such ceiling, 

and to any rooms above the stairway.  

f) A cut-off 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 self-closing metal doors shall have a fire-resistance rating not less than 2-hour. 

1135 Toilets ς όƭŀǾŀǘƻǊƛŜǎΣ ²/Ωǎύ 

These include rooms that present no fire hazard in terms of processes and storage and that are of a minor proportion with respect to the protected floor area at that 
level, provided that: 
 

a) All structural elements or components of the room, (such as walls, floors, and ceilings), have a fire- resistance rating not less than 1-hour. 

b) All openings to the sprinkler-protected building, (such as doors but other than glazed windows), have a fire-resistance rating not less than the 1-hour fire-

resistance rating and are protected by cut-off sprinklers on the unprotected side. 

c) All glazed areas that issue from such rooms have a fire-resistance rating not less than 2-hour and are protected by cut-off sprinklers on the unprotected side. 

d) Any such room or compartment of which the floor area exceeds 9 m2 is equipped with suitable manual fire-fighting 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 non-sprinkler 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 building is of non-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. Sprinklers used shall be specifically listed and approved as 
window drenchers. Cognisance shall be taken of any horizontal or vertical obstructions and, if necessary, 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 authority having jurisdiction or be provided with an 
appropriate automatic fire extinguishing system as detailed: 
 
In the case of rooms or compartments containing electronic apparatus, having walls of combustible materials and ceilings of non-combustible materials, or under-
drawn with non-combustible materials provided that a line of open window drenchers is fitted outside the room or compartment along the combustible walls and 
operated by multiple-jet-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 buildings forming part 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 or shields erected over the wet ends of paper-making 
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 rating in accordance with the authority in which all 
openings are protected by approved fireproof doors or fireproof shutters or approved wood fire doors with cut-off sprinklers. 
 
A building occupied solely as offices or private dwelling, separated from the sprinkler protected buildings by a wall constructed to provide a fire rating in accordance 
with the authority or cavity wall in which all door openings are protected by single approved fireproof doors or single approved fireproof shutters, or approved wood 
doors with cut-off sprinklers.  
 
A building communicating with a sprinkler protected building through a fireproof staircase, provided that all openings to the staircase from the non-sprinkler protected 
building are protected by single approved fireproof doors or single approved fireproof shutters, or approved hardwood doors and cut-off 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 maintain safe conditions for the evacuation of persons from 
sprinkler-protected areas. 
 
A life safety building cannot be classified as High Hazard. 

1138 Partial protection 

Partial protection is the single largest cause of sprinkler failure. Partial protection is loosely defined as a portion of premises being 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 of the premises and starting secondary fires. The 
heat from these fires radiates or spreads back into the protected area causing excessive sprinkler operation. 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 rapidly causing unnecessary sprinkler operation 
overwhelming the sprinkler system installed.  
 
 
 
 



Page 110 of 262 11/10/2024 Automatic Sprinkler Inspection Bureau 

 

1139 Fire resisting doors 

An approved fire resisting door shall comply with the requirements of SANS 1253:2003 and Table 139: 
 

a) Must be complete with doorframe and associated hardware assembly. 

b) Must be identical to the original SANS 1253 -tested door. 

c) Must bear a metal label indicating SANS 1253 approval. 

d) 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 holding doors open. Manual movements of the doors 
must not be prevented by the automatic device. Where double doors are installed a leaf co-ordinator 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) One suitably classed fire door is required to be fitted to every opening on each floor. 

b) An individual floor may be deemed a separate risk if each opening from that floor is protected by one Class B, (or C or D), door and cut-off sprinklers. 

c) For perfect separation between buildings having perfect walls constructed to provide a 120-minute fire rating: 

d) Class A or B doors are not adequate to protect openings. 

e) Class C doors may be used to protect openings if two doors at least 1,0 metre apart if fitted to each opening, the opening must be protected by 230 mm 

brickwork having a concrete slab for a roof so that a fire-resisting cubicle is formed. 

1140 Provision of hand extinguishing appliances ς General requirements 

Hand extinguishing appliances are necessary adjuncts of sprinkler protection. Their main use is in the extinguishment of fires in the incipient stages before the sprinklers 
are brought into operation and for final extinguishment of the small remnants of combustion 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 appliances to be provided 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 six units providing that coverage 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 from the upstream side of the installation control valve assembly only. 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 not practicable, the right of use of the supply must 
be suitably guaranteed. 
 
The water for a sprinkler installation must be potable and free from fibrous or other matter in suspension which may be liable to cause accumulation in the system 
pipework is obligatory.  
 
Where the water supply is likely to be predisposed to microbiologically influenced corrosion, steps such as introducing a suitable biocide 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 available, consideration may be given to the use of salt 
or brackish water, provided that the installation is normally charged with fresh water and the system operation is not compromised. 
 
The sprinkler water supply must have a pressure/flow characteristic that will adequately supply the simultaneous operation of the hose reels and sprinkler system to 
the requisite design criteria. It must be automatic and thoroughly reliable and not subject to either freezing or drought conditions that could deplete the supply. 
 
The maximum allowable static pressure, (non-flowing), 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 non-flowing 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 sprinkler installation valves must not have any connections 
except as indicated in Table 201 and all connections must be provided with a stop valve near the supply pipe. 
 
The pumps and the water source of a sprinkler system shall be separate from any pumps and water source of the hydrant installation except as allowed for in these 
rules. 

Table 201 Allowable water supply connections 

1 2 

Water supply type Acceptable connections 

A town main supply where the supply pipe is not a dead end and nominal diameter 
is not less than 100 mm where fed from both ends. In the case of a dead-end feed, 
the supply pipe shall be 150 mm nominal diameter 

40 mm for non-industrial or domestic use 
50 mm fire hose reel connection taken  upstream of the alarm valve 

Elevated private reservoir 50 mm fire hose reel connection taken upstream of the alarm valve 

Gravity tank 50 mm fire hose reel connection taken upstream of the alarm valve 

Automatic pump 50 mm fire hose reel connection taken upstream of the alarm 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 type normally chained and padlocked in the open 
position and situated to maintain the maximum possible service in the event of fracture or if necessary, 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, and each supply shall comply with the requirements 
of these rules: 
 

Single water supply: 
 

a. Town main. 

b. Elevated private reservoir. 

c. Gravity tank. 

d. Diesel engine driven pump drawing from an approved subdivided or two 50% capacity suction tank(s). 

e. A single supply for a High Hazard system 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 these tests are kept on and off 

site as proof of compliance. 

f. All maintenance checks and schedules must be carried out as required. Where installed, the pump house remote alarm notification and data 

logging unit must always be operational and shall be connected to the person/s responsible for the system testing and maintenance. 

 
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 recommended for High Hazard systems 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 multi-tenancy 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 require duplicate 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. 

c) 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 source of supply to the diesel 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 engine driven drawing from approved 

subdivided or two 50% capacity suction tank(s). This arrangement assumes that the pumps are not operating in parallel but independent of one another and, 

where possible, have similar characteristics at all flow and pressure rates. Where flows and pressures differ, each unit shall be treated 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 characteristic curves and be capable of operating in 

parallel at all possible flow and pressures rates of the sprinkler installations drawing from approved subdivided 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 a water supply is not permitted.  
 
Where fire pumps form the supply for a sprinkler system, pumping in series is not permitted. 
 
The use of a 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 times of the day 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 and the non-return valve which shall be designated the installation 
ŎƻƴǘǊƻƭ ǾŀƭǾŜ ά!έ ƎŀǳƎŜΦ 
 
The town main network must be fed from a source of at least 1000 m3 capacity 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 main must be secured open with a chain and 
padlock, (keyed alike), and under the control of the occupier of the building containing the installation. 
 
Where a town main supply forms part of a duplicate water supply with a pumped water supply, the town main shall be classed as the secondary 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 mains to the sprinkler 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 stored water increases security 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 adjusted to take account of static head and 
ŦǊƛŎǘƛƻƴ ƭƻǎǎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ǘŜǎǘ Ǉƻƛƴǘ ŀƴŘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ŎƻƴǘǊƻƭ ǾŀƭǾŜ ά/έ ƻr installation pressure gauge. 
 
At the proposed point or points of the connection to the town main feeding the sprinkler installation, a pressure recording chart shall be installed for not less than 
seven continuous days, to prove the integrity of the supply. 
 
²ƘŜǊŜ ŀ ǘƻǿƴΩǎ Ƴŀƛƴ ŦƻǊƳǎ ƻƴŜ ƻǊ ōƻǘƘ ǎǳǇǇƭƛŜǎ ǘƘŜ ǳǎŀōƭŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƻŦ ǘƘŀǘ Ƴŀƛƴ ǎƘŀƭƭ ōŜ ŀǎǎǳƳŜŘ ǘƻ ōŜ ур҈ ƻŦ ǘƘŜ ŀǾŀƛƭable pressure at the "C" gauge over the 
flow range achieved at test during a period of maximum demand. In no case shall the assumed pressure 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 of an interconnected 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 required that any device fitted will not reduce the flow 
or pressure or be subject to non-operation 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 whereby the second pump 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 combined system 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, hose reels and sprinkler system will not be 
compromised upstream or downstream of the isolated portion. 

2010 General requirements for suction, elevated and gravity tanks 

Before erection of the tank, the installing company shall ensure that any supporting structures and ground 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 a strainer, stop cock and pressure gauge. 
 
The water supply temperature should not be less than 4o C or exceed 25o C. 
 
The location of the tanks shall be such that the tank and structure are not subject to fire exposure. If a lack of available space makes this impractical any exposed 
steelwork shall be suitably fireproofed or shall be protected by open sprinklers. Fireproofing is 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 severe climatic conditions. 
 
The fill line outlet and test return line shall 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. 
 
Dependent upon the sprinkler classification and type of tank, the tank must have an effective holding capacity of either 60-minutes for Ordinary Hazard and 60 or 90-
minutes for High Hazard of the maximum envisaged flow demand of the installations hydraulically calculated requirements or as required by these rules. Should the 
capacity of the tank exceed these requirements, it is permissible to draw upon the surplus for other purposes by means of an outlet pipe which must be taken out of 
the side of the tank above the level of the quantity to be reserved for the sprinkler installation.  
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All valves associated with the water supply shall be at or near ground level and readily accessible for exercising, testing and maintenance without 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 style which shall show the depth of water therein. The 
use of glass or plastic tube which indicates the level of the water is not acceptable due to clouding. 
 
Flow control valves shall be used to refill the tank automatically and shall be set to operate when the water level is a maximum of 150 mm below the overflow level. 
 
The tank shall be completely enclosed and fitted with a substantial rigid roof that will carry the weight of a person/s without distortion and serving to protect against 
rain, snow, sunlight, wind, extremes of temperature, and does not become contaminated with extraneous matter such as dirt insects and vermin. 
 
The roof structure shall be sloped or domed to prevent the accumulation of water and the roof sheets shall overhang the tank walls by 100 mm nominally. 
 
Adequately sized overflow pipes and drainage facilities of not less than 100 mm diameter taken out of the side of the tank shall 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 and free from sediment and the tank must be 
cleaned at least once in every 3-years or as required by these rules, when 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 provided to permit easy access.  
 
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 protected, which is 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 purposes, there must be a constant capacity of at least 
1000 m3 plus 90 times the maximum envisaged flow requirement for the simultaneous operation of the hose reels and sprinkler system to the requisite design criteria. 
 
The tank, if the materials used are subject to corrosion, shall be painted or given other suitable protection which reduces the need for emptying the tank for maintenance 
to periods of not less than 10-years. 

2012 Gravity tanks 

A gravity tank is defined as a purpose-built water container, erected on the site of the protected premises at such an elevation as to provide the requisite pressure to 
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 the capacity required within 6-hours. 
 
If the rate of input of the supply to the tank is less than that required to refill it within 6-hours, the capacity of the tank shall be increased by the amount of the shortfall. 
 
When a gravity tank forms one of the supplies, the non-return 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 Figure 711 for Qmax with the suction source at its normal level when overlaid against the pump curve 

for Ordinary Hazard systems and Early Suppression Fast Response systems, (0,060 × Qmax = m3). 

b) 90 times that of the intercept of the system curves as shown in Figure 711 for Qmax with the suction source at its normal level when overlaid against the 

pump curve for High Hazard systems, (0,090 × Qmax = m3). 

2014 Elevated, gravity and suction tanks 

In all cases each tank provide a stored water supply each tank shall be provided 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 a vortex inhibitor has been installed. 

f) Required service/refurbishment or inspection interval. (Usually a 3-yearly inspection interval.)  

 
Unless the effective stored capacity is proven or required otherwise 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. 
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2015 Hydrant suction tank allowance 

Should a coupling that enables the fire department to draw water from the sprinkler suction tank be installed or the suction tank be used to feed the hydrant reticulation, 
the effective tank capacity shall be increased in accordance with Column 3 of Table 202. 

Table 202 Hydrant suction tank allowance 

1 2 3 4 

Hydrant consideration Hazard classification 
Minimum additional effective tank 

capacity 
(m3) 

Flow 
(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 Hazard minimum tank capacity 

1 2 3 

Assumed maximum area of operation 
(m2) 

Height of highest sprinkler above control valve 
assembly 

(m) 

Minimum tank capacity 
(m3) 

216 

15 150 

30 175 

45 200 

 

360 

15 260 

30 325 

45 375 

 

Table 204 Ordinary Hazard minimum tank capacity 

1 2 3 

Assumed maximum area of operation 
(% Reduction of 216 m2) 

Height of highest sprinkler above control valve 
assembly 

(m) 

Minimum tank capacity 
(m3) 

40 

15 

90 

30 105 

20 120 

10 135 

40 

30 

105 

30 125 

20 140 

10 160 

40 

45 

120 

30 140 

20 160 

10 180 

 

Table 205 ESFR sprinkler installations minimum tank capacity 

1 2 

Nominal K-Factor 
Minimum tank capacity 

(m3) 

20,0 450 

24,2 475 

32,0 550 

36,0 675 
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Table 206 High Hazard roof level protection minimum tank capacity 

1 2 

Design density of discharge 
(mm/minute/m 2) 

Minimum tank capacity 
(m3) 

7,5 280 

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 shelf protection is installed in conjunction with roof level protection, the following additional allowance per sprinkler shall be added 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 
(metric) 

Discharge pressure 
(kPa) 

Additional capacity per operating sprinkler 
(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 equal divisions so that 50% of the required supply shall be 
available during maintenance. Alternatively, two separate tanks of 50% capacity may be used providing 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 cleaning or maintenance, 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 tanks for suitable 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 within 36-hours. 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 fill line outlet and test return line shall 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 minimum infill rate, equilibrium float valves or a 
suitable inline booster pump, automatic in operation, shall be fitted to the tank infill pipe sized in accordance with the required rate of infill and of the same construction 
for a jockey or make-up pump as detailed in these rules. 
 
An easily accessible hinged, roof hatch that can be locked with a 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 minimum downward overlap of 50 mm. 
 
Suitable platforms shall be provided for the access hatches with a minimum platform area of not less than 800 mm by 600 mm. All platforms 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 600 mm diameter. If inspection hatches are not 
installed, internal ladders shall be constructed of a suitable material not subject to corrosion. 
 
Outside steel ladders that are arranged for convenient passage from one tank to the other and through the roof hatch shall be provided. Ladders shall not interfere 
with the opening of the roof hatch cover and shall not incline outward from the vertical at any point. 
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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 entering the tank.  
 
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 other than the access 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 obviate the need for emptying, cleaning, 
maintenance, or repair to the fabric of the tank for a period of not less than 15-years. Concrete and galvanised sectional steel tanks generally comply with this 
requirement although the fabric of the tank shall be examined every 3-years.  
 
The tank must be constructed and suitably protected against corrosion in such a way and from such materials as to obviate the need for emptying, cleaning, 
maintenance, or repair to the fabric of the tank for a period of not less than 3-years. Welded circular steel tanks generally comply with this requirement. 
 
²ƘŜǊŜ ōƭŀŘŘŜǊ ǘŀƴƪǎ ƻǊ ǘŀƴƪǎ ǘƘŀǘ ǳǎŜ ŀƴ ƛƴǘŜǊƴŀƭ ƭƛƴƛƴƎ ŀǊŜ ǳǎŜŘΣ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ Ƴǳǎǘ ōŜ ǘŀƪŜƴΦ 
 
Should it be necessary to empty one of the tanks for maintenance, the tank must be cleaned in a short as time as possible reducing any delay to a minimum. 
 
Where alternative protection is used, the lining shall be applied and maintained in accordance with the recommendations of the product manufacturer. 
 
A record of the refurbishment or maintenance shall be permanently attached to the tank and updated as required. 

2017 Pump suction balance tanks ς (Slave or make-up tanks) 

A balance tank shall be gravity fed without the use of any mechanical or motorised devices to achieve the required full holding capacity 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 connect into the 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 the suction line feeding the fire pumps.  
 
The balance pipework shall not be fitted with a vortex inhibitor or any other device or fitting that may restrict gravitational flow. 
 
The balance tanks feeds to the primary suction tanks is not required to be symmetrical in layout. 
 
The valves and flexible couplings shall be arranged to allow maintenance to be carried out without isolating the entire water supply. 

Figure 201: Positioning and feed pipe layout of a typical balance or slave tank 
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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 the normal ǿŀǘŜǊ ƭŜǾŜƭ ƛƴ ǘƘŜ ǘŀƴƪ ƻǊ ǊŜǎŜǊǾƻƛǊ άbέ 
ŀƴŘ ǘƘŜ ƭƻǿ ǿŀǘŜǊ ƭŜǾŜƭ ά·έ ǎƘƻǿƴ ƛƴ CƛƎǳǊŜǎ нлпΣ нлр ŀƴŘ нлс ǿƘƛŎƘ ƛǎ ǘƘŜ ƭŜǾŜƭ ŀōƻǾŜ ǘƘŜ ƛƴƭŜǘ ǘƻ ǘƘŜ ǎǳŎǘƛƻƴ ǇƛǇŜ ŘŜǘŜǊƳƛƴŜŘ ōȅ 5ƛƳŜƴǎƛƻƴ ά!έ ƛƴ /ƻƭǳƳƴ н ƻŦ ¢ŀōƭŜ 
208.  
 
[ƻǿ ǿŀǘŜǊ ƭŜǾŜƭ ά·έ ƛǎ ŎŀƭŎǳƭŀǘŜŘ ǘƻ ōŜ ǘƘŜ ƭƻǿŜǎǘ ƭŜǾŜƭ ōŜŦƻǊŜ ŀ ǾƻǊǘŜȄ ƛǎ ŎǊŜŀǘŜŘ ŀƴŘ ǘƘŜ ǇǳƳǇ ǿƻǳƭŘ ŘǊŀǿ ŀƛǊΦ ²ƘŜǊŜ ŀƴ ŀǇǇroved Vortex inhibitor is installed, 
ŘƛƳŜƴǎƛƻƴ ά!έ ƛƴ ¢ŀōƭŜ нлуΣ ǘƘŜ ƭƻǿ ǿŀǘŜǊ ƭŜǾŜƭ ά·έ Ŏŀƴ ōŜ ǘŀƪŜƴ ŀǎ млл ƳƳ ŀōƻǾŜ ǘƘŜ ǘƻǇ ŦƭŀƴƎe attachment for the suction pipe. 
 
 
 
When a suction pipe is not fitted with an approved vortex inhibitor and is taken from the side of the tank as in Figures 211 and 212, there must be a clearance of not 
ƭŜǎǎ ǘƘŀƴ ǘƘŀǘ ǎƘƻǿƴ ŀǎ 5ƛƳŜƴǎƛƻƴ ά.έ ƛƴ /ƻƭǳƳƴ н ƻŦ ¢ŀōƭŜ нлуΣ ōŜǘǿŜŜƴ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ ǘank and the lowest level of the pump suction pipe. 
 
Where, under special circumstances, a vortex inhibitor could not be installed within a pump suction tank, the effective stored capacity of the tank shall be taken as 
ǎǘŀǊǘƛƴƎ ŀǎ ŘƛƳŜƴǎƛƻƴ ά!έ ƛƴ ¢ŀōƭŜ нлу ŀōƻǾŜ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ǎǳŎǘƛƻƴ ǇƛǇŜΦ 
 
Where an approved vortex inhibitor is installed in accordance with Figures 204, 205, and 206 and is seated on the base of the ǘŀƴƪ ƻǊ ǎǳƳǇΣ ŘƛƳŜƴǎƛƻƴ ά.έ ƻŦ ¢ŀōƭŜ нлу 
may be taken from the base of the sump or suction tank to the vortex inhibitor top flange attachment. 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 be less than that in Figures 204, 205, and 206 as 
applicable and specified. 

Table 208 Suction pipe inlet clearances 

1 2 3 4 5 

Nominal diameter 
ƻŦ ǎǳŎǘƛƻƴ ǇƛǇŜ ά5έ 

(mm) 

1 5ƛƳŜƴǎƛƻƴ ά.έ ƳƛƴƛƳǳƳ 
dimension from the suction 

pipe to the bottom of the sump 
(mm) 

5ƛƳŜƴǎƛƻƴ ά!έ 
without an approved vortex 

inhibitor 
(mm) 

5ƛƳŜƴǎƛƻƴ ά!έ 
with an approved vortex 

inhibitor 
(mm) 

Minimum diameter of vortex 
inhibitor 
ά±έ 

(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 

1  5ƛƳŜƴǎƛƻƴ ά.έ ƛǎ ǘƘŜ ƳƛƴƛƳǳƳ ŘƛǎǘŀƴŎŜ ǿƛǘƘƻǳǘ ŀ ǾƻǊǘŜȄ ƛƴƘƛōƛǘƻǊ ƛƴǎǘŀƭƭŜŘ ƻǊ ƛǎ ǘƘŜ ǿƛŘǘƘ ƻŦ ǘƘŜ ŀǇǇǊƻǾŜŘ ǾƻǊǘŜȄ ƛƴƘƛōƛǘƻǊ ǘo the upper flange when this equipment 
is installed. 
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Figure 202: Typical vortex inhibitor 

 

Figure 203: Typical minimum dimensions of clearances from tank sides and division walls and sumps 

 
 

Figure 204: Effective capacity of a suction tank (A) 
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Figure 205: Effective capacity of a suction tank (B) 

 

 
 
 

Figure 206: Effective capacity of suction tank (C) 

 

2019 Automatic pump 

2020 General 

The approved sprinkler installer shall be responsible for the supply and installation of automatic pumping sets which must conform to these rules. 
 
A pump shall have a stable head overflow curve, i.e., one in which the maximum head and shut off head are coincidental, and the total head 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 operation in the system 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 maximum area of operation, (Pmax). 
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The maximum predicted flow shall be assumed to occur at the intercept of the system demand flow/pressure relationship for the hydraulically most favourable assumed 
maximum area of operation with the pump performance flow/pressure characteristic when the pump suction tank water level is at the high water 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 service through damage 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 operating in parallel at all possible flow rates. 
 
All main isolating and test valves within and outside the pump house shall be secured in their correct operative positions with 25 mm 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 float-operated 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 pumps shall to be housed within a structure classed as fireproof that will resist the passage of 
flames for the required time frame as stipulated in order to retain 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 problematic in most cases. 
 
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 code, standard or rules applied. 

b) The construction is to be 120-minute fire rated but can be reduced to 60-minutes 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 wall of 120-minute rating.  

 
Internal Pump House 

 
a) The pump house situated within a building shall be separated from the rest of the building by a 120-minute rated compartment where access is from the 

outside and not through the protected building. The doors to the pump house are to be D-Class and rated for 120-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 open area on the site. 

 
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 be separated from a protected building by a 120-minute rated fire wall where it is positioned against the premises being protected or 

within the 6,0-metre 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 weight of any piece of equipment. 

g) The doors will be D-Class and rated for 120-minutes. 

h) Louvres will be exempt from the 60- or 120-minute requirement. 

i) Windows shall be fitted with Georgian wired glass and are exempt from the 60- or 120-minute requirement. 

 
Equipment, such as pumps, elevated private reservoirs and gravity tanks shall not be housed in buildings or sections of premises where hazardous processes are 
undertaken or where there are explosion hazards. 
 
The temperature of the pump room shall be maintained above 10o C where 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 than 10o C above the ambient temperature under stationary 
to engine full load conditions for a period of not less than 6-hours. 
 
Mechanical extraction shall be positioned at high level close to the roof or ceiling of the pump house whereas louvers shall, where possible, be positioned at a lower 
level to draw air across the diesel engine. 
 
 
 
 
 



Page 122 of 262 11/10/2024 Automatic Sprinkler Inspection Bureau 

 

Table 209 Mechanical ventilation air extraction for pump houses 

1 2 

Size of engine 
Minimum air extraction 

(m3 per minute) 

 2 and 3-cylinder 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 7 litre capacity 20 

 
Where it is impractical to heat the pump house to the required temperature, all equipment within the pump house shall be heated to 10o C. 
 
All gauges, isolation devices, test valves, control valves shall be located no more than 1,7 metres above floor, walkway or platform level 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. Positioning of equipment close to exhaust pipes or 
manifolds shall be avoided. 
 
Artificial and emergency lighting shall be provided within the pump house and lighting levels shall not be less than 500 lux. Where possible 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 acceptable for providing natural lighting. 
 
All equipment within the pump room must be clearly labelled and tagged. This in turn shall relate to comprehensive operating instructions detailing the required testing 
and maintenance routine. 

2023 Pump house protection 

Where a pump room is situated remote from the sprinkler protected premises, such that it is impracticable to provide sprinkler protection from one or other of the 
installation control valve sets in the premises, the sprinkler protection in such a pump house may be supplied from the nearest accessible point on the downstream 
side of the non-return 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 to the sprinklers together with an approved alarm device 
with visible and audible indications of the operation of the sprinklers provided at the pump 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 of 93o C.  
 
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 the pump room is above finished ground level.  
 
An adequately sized sump pump must be provided, and a high-water 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 tank or to a suitable drainage point. 
 
All test and drainage lines within the pump house shall be taken separately to a suitable drainage point or facility external to the pump 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 access to pipework, 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 that pass-through 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 mastic or other suitable 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 overhauling or replacement to minimise the amount of 
time the fire pump is inoperative for maintenance or other reasons. 
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The weight of pump suction pipework, delivery pipework and valves, and any dynamic forces acting on them shall be carried by purpose made pipe supports and not 
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 casing as possible and no strain shall be imposed 
on the pump casing by the pipework. 
 
It shall be possible to unbolt suction and delivery flange bolts on the pump and no visible movement shall be observed in the pipework 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 suitable coupling guard 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. 
 
¢ƘŜ ōŀǎŜ ǇƭŀǘŜ ǎƘŀƭƭ ōŜ ǎŜŎǳǊŜƭȅ ŀǘǘŀŎƘŜŘ ǘƻ ŀ ŎƻƴŎǊŜǘŜ ŦƻǳƴŘŀǘƛƻƴ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎΦ 
 
The pump and driver mounted on the common base plate shall be fixed by way of foundation bolts to a reinforced concrete foundation plinth 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 the pump set on all sides. 
 
The minimum height that the foundation shall project above the floor shall not be less than 150 mm but shall have sufficient height to achieve the necessary weight, 
to accommodate the pockets for fixing bolts and to ensure that the foundation bolts do not come into contact with water. Where 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 25 mm of the finished 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 mass to withstand the 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 the pump and driver checked for alignment, they 
shall be checked for alignment again after all pipework has been connected, the base plate levelled, and 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 manufactǳǊŜǊǎΩ ƛƴǎǘǊǳŎǘƛƻƴǎΦ ¢Ƙƛǎ ǿƛƭƭ ŎƻƳǇŜƴǎŀǘŜ 
for uneven foundations as well as evenly distribute the weight of the pump set, prevent movement, and reduce vibration. 
 
When the grout has thoroughly dried an approved oil-based paint shall be applied to the exposed faces of the grout to prevent air and moisture coming into contact 
with it.  

Formula 201: /ŀƭŎǳƭŀǘƛƻƴ ŦƻǊ ŀ ǇǳƳǇΩǎ ŦƻǳƴŘŀǘƛƻƴ ƘŜƛƎƘǘ 

The foundation height may be calculated as follows:  
 

Ὄ
ὡ

ςτππὄ ὒ
 

 
 Where: H is the height of the base, (metres). 

W is the total weight of the pump set, (kg). 

2400 is the density of normal concrete, (kg/m3). 

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 are positioned to match 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 the pump set manufacturer. 

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 and not through 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 not to the final torque 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 the pump set manufacturer. 

 
The pump set alignment shall be finally checked after the pipework has been connected to the pump. 
 
The pump set shall not be re-shimmed or moved to accommodate misalignments of the system pipework. 

2028 Anchor Bolts and Projection 

Achor bolts shall pass through the pump baseplate to secure the unit to the plinth or foundation. Brackets welded onto the pump baseplate 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: ὖ Ὃ ὄ ρȟυὨ 
 

b) For double nuts: ὖ Ὃ ὄ ςȟυὨ 
 

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 anchor bolt placement, 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 and one-half of the anchor bolt diameter projecting above the 
top nut. See Figure 207 for examples of suitable anchor bolts. 

Figure 207: Typical examples of pump base plates and differing acceptable anchor bolts 

 
 

2029 Suction pipework and fittings 

Valves or flexible couplings shall not be fitted directly to the pump suction inlet and there shall be between 5 and 10 diameters allowed between any fitting and the 
pump inlet on the suction line. 
 
Gear driven butterfly valves increase turbulence and the possibility of blockages and are acceptable for use on suction lines only when installed between 10 diameters 
upstream of the pump suction inlet. Where an isolating suction valve is within 5 to 10 diameters of the pump suction inlet, a post indicator outside spindle and yoke 
valve shall be used.  
 
Where it is not possible to make provision for a sufficient settling distance in the pipework before the pump, inline flow conditioners or straighteners shall be fitted 
downstream of any valve or fitting in accordance with an acceptable standard such as ISO 5167 or ASME MFC-3M. 
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Centrifugal pumps shall be installed below the minimum effective storage level of the water supply which in the case of suction tanks is 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 proportionately and, in the case 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 reducer, (transition piece), in such a way as 
to avoid air pockets in the pipework, i.e., belly down. The transition piece shall have a maximum included angle not exceeding 15o and shall 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 having a radius of curvature 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 suction lift conditions and the known high-water 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 interconnecting pipework, there shall be at least one approved 
flexible coupling positioned external to the pump house and upstream of the suction isolating stop valve on all suction pipes of 65 mm diameter and larger. Where two 
suction tanks are provided and these are on separate foundations, additional flexible couplings will be required to take up any settling that may occur between them.  
 
A compound vacuum pressure gauge shall be connected to the suction pipe either in the position provided by the pump manufacturer on the pump casing or as close 
to each of the pump suction inlets as possible. The face of the dial shall read in kilopascals and have a maximum pressure range of minus 100 kPa to plus 150 kPa.  

2030 Pumps installed under positive head conditions 

Where pumps are installed under positive head conditions 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 operating at maximum flow 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 that no air can be trapped 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 installed with less than two-thirds of the effective 
storage capacity in the tank above the top of the pump casing, they are under suction lift conditions. 
 
The diameter of the pipe must be such that a velocity of 1,5 metres per second is not exceeded when the pump is operating at maximum 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 to the foot valve must 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 foot valve on the pump suction line and shall have an 
aggregate open area of at least 1,5 times the cross-sectional area of the suction pipe. It 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 removed for an overhaul. There must be at least one 
flanged joint above the level of the water and before the pump. Consideration shall be given to the provision 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 the form of an elevated cistern maintained 
automatically filled from an alternative supply, with a priming pipe therefrom taken direct to the pump delivery branch upstream of the non-return 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 elevated priming arrangements for each unit which shall 
not be interconnected. 
 
The suction pipework must be laid truly horizontal or with a continuous rise towards the pump and without 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 pump suction 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 non-return 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. 
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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 with water notwithstanding serious leakage 
from the foot valve, the arrangements being such that the pump is started if the water in the cistern drains 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 (NPSHr), under installed conditions will be the Net Positive Suction Head Available, (NPSHa), less 1,5 metres 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 pumps runout as follows: 
 

ὔὖὛὌ ὖ ὖ ρȟυ ὖ ὖ 

 
Where: NPSHa is the Net Positive 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 suction pipework, (metres), using the pump runout. 

 
If a pump is installed under suction lift conditions, Ps may be negative, however the minimum NPSH available shall not be less than 6.4 metres.  

2033 Delivery pipework and fittings 

A town main bypass connection shall be provided unless duplicate supplies are provided whereby the bypass is recommended but not required. The connection is to 
be taken to the delivery side of the pump downstream of the non-return and stop valve. The bypass shall be the same diameter as the water supply connection and 
fitted with a non-return valve. Stop valves, chained in the closed position, shall be fitted on the upstream and the downstream side of the non-return valve. 
 
When the delivery pipework and the pump delivery are not of the same size, they shall be connected with a concentric reducer, i.e., a nozzle shaped transition piece. 
It shall be ensured that all downstream pipework is suitably rated in terms of the static and working pressure of the system. 
 
A non-return valve shall be installed on all pump delivery assemblies. 
 
A stop valve shall be installed on the downstream side of the non-return valve to make the non-return valve and pump accessible for repair. 
 
A pressure gauge shall be connected to the delivery pipework between the non-return 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 the non-return valve, including an approved direct reading flow 
meter or an orifice plate test arrangement to facilitate a flow and running pressure test on the pump 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 facilities available must be acceptable to all parties. 
 
Where more than one pump forms the source of supply to the fire protection system with identical characteristics, the test pipe may be taken from the common 
delivery pipe, provided a stop valve is fitted in the delivery pipe downstream of the test connection. While 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 link chains and padlocks. 
 
A direct connection, without isolating facilities, for the starting mechanism must be taken from downstream of the delivery stop valve and shall be not less than 25 mm 
diameter. 
 
Each pump shall have separate starting arrangements. 

2034 Jockey or make-up 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 or make-up pump must be fitted 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 not cause 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 pressure switch setting to start the primary fire 

pump. 

f) Have a discharge pressure sufficient to maintain the desired fire protection system pressure. 

g) Have a rated 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 flow condition without overloading. 
 
A jockey or make-up 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 line and not from the bottom where sediment may 
be drawn into the unit. 
 
A non-return valve shall be installed in the jockey or make-up pump 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 pump and non-return valve along with other miscellaneous fittings 
accessible for repair or removal and replacement. 
 
Means must be provided to reduce the applied water pressure to the jockey or make-up pump 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 simultaneously with the 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 demand of a sprinkler 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 demand, so that whilst being capable of providing the rate 
of flow and pressure required at the highest and most unfavourable parts of the protected premises, 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 the calculated requirements 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 an increase in shaft speed of the prime mover and for 
an increase or decrease in pressure due to a positive or negative pressure at the pump suction flange. 
 
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 rotating member. Pumps 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 other changes are not 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 without disturbing 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 pumps, shall at the same time provide a visual and 
audible alarm preferably in an area with responsible manning where the pump house is situated remotely from the risk. 
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Where the following pump parts are used, the materials shown in Table 210 shall apply: 

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 by electrically separate contacts. These contacts shall 
consist of one change-over moving contact and two fixed contacts, one normally open and one 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 shall be of the positive make or break type, but the alarm 
ǎȅǎǘŜƳ ǎƘŀƭƭ ōŜ ŘŜǎƛƎƴŜŘ ǘƻ ƻǇŜǊŀǘŜ ƻƴ άŦƭŜŜǘƛƴƎέ ǎƛƎƴŀƭǎ ŀƴŘ ǎƘŀƭƭ ƭŀǘŎƘ ƻƴ ǘƻ Ŝƛǘher momentary make or break signals. 
 
In all cases each pump must be provided with a plate issued by the company witnessing the endurance test stating the following: 
 

a) The endurance test approval number. 

b) Name of the company that supplied the unit. 

c) The pump model. 

d) The pump serial number. 

e) The impeller diameter. 

f) The rotational speed. 

g) The churn pressure of the pump. 

h) The duty point flow and pressure of Pmax. 

i) The duty point flow and pressure of Qmax. 

j) The duty point flow and pressure of the runout, i.e., 110% of Qmax. 

k) The maximum power absorbed at the flow rate given. 

l) The flow and pressure of Pmax. 

m) The flow and pressure of Qmax. 

n) The flow and pressure of the runout. 

 
Where the performance characteristic is achieved with an orifice plate not integral with the pump delivery, the plate must carry a reference to the fact that the 
performance given is that of the pump and orifice plate combination, together with the flow of the pump, pressure loss across the orifice plate and K-Factor 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 simulate the condition 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 permanent drainage facilities must be provided. Where 
valves are used to control the 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 referred to shall be fitted with an orifice plug. A pressure 
gauge to indicate the pressure at which the pump starts must be placed between the isolating and drain valves in such a position that it can be read during the starting 
test. Figure 208 is a typical example of a pump automatic starting arrangement. 
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Figure 208: Typical auto-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 trap of non-corroding 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 switched sub-circuit 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 which is used for automatic starting. 
 
The warning system shall be equipped with its own batteries which shall have an ampere-hour capacity to provide 48-hours of monitoring the complete system and 1-
ƘƻǳǊ ƻŦ ŀǳŘƛōƭŜ ŀƴŘ Ǿƛǎǳŀƭ ŀƭŀǊƳΦ ¢ƘŜ ǘŜǊƳ άǎǳō-ŎƛǊŎǳƛǘέ ƳŜŀƴǎ ŀ ŎƛǊŎǳƛǘ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀ ǎǿƛǘŎƘ ǎǳǇǇƭƛŜŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ ƭƻǿ ƻǊ ƳŜŘƛǳƳ ǾƻƭǘŀƎŜ ōǳǎōŀǊǎ ƻƴ ǘƘŜ ŦƛǊŜ 
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 supply and diesel engine 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 make-up pump shall be set to start automatically when the pressure in the system has fallen to a value of not less than 90% of the churn 
pressure of the primary pump and to shut off automatically 20-seconds 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 pressure in the trunk main has 
fallen to a value of 80% of the churn pressure of the primary pump. Where the churn pressure exceeds 1,000 kPa this shall not be less than 100 kPa 
beneath the starting pressure of the jockey pump or 50 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 second pressure 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 way that either switch will start the 
pump automatically. See Figure 209. 
 
The second pump of a three 50% capacity pump system shall be hardwired to start automatically within 30-seconds 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 value equal to or above 60% of the 
churn pressure of the primary unit but not less than 100 kPa beneath the starting pressure of the primary puƳǇΩǎ Ƴŀƛƴ ǇǊŜǎǎǳǊŜ ǎǿƛǘŎƘΦ 
 
Note: In all cases it 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 against a closed 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 kilowatt rating of the prime mover and must be 
included when sizing a pump. See Figure 209. 
 
An isolating valve with a minimum hole diameter of 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 operative position with a light 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 churning shall be calculated as follows: 
 

ὗ
ὖ

ὅ Ὕ
φπ 

 
Where: Q  is the flow of water to waste in litres per minute. 

P  is 1,25 pump absorbed power at churn pressure in kW. 

T  is the maximum allowable temperature rise assumed to be Җ 15° C. 

Cp  of water assumed to be 4,2 kJ/kg o C. 
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Figure 209: General arrangement for a pump cooling water to waste under churn conditions 

 

2038 Pump approval 

Each complete engine and pump set must be tested on a suitable test bed and be independently witnessed by a recognised approving authority familiar with the 
requirements of fixed fire protection systems. Prior to testing, the information detailed by the independent 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 they may witness the test. Copies of a certificate 
showing the records of the hydrostatic and endurance test which shall be conducted in the following 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 less than 10-minutes. 
 
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 the test 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 tolerances shall be permitted 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 Pmax and runout. 

f) Sprinkler installers calculated flows 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 shall be retested on site or at a suitable test bed 
for a period of not less than 2-hours at any flow up to runout. The test shall be independently witnessed 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, (24-hours in 24-hours) at the suggested site speed. 

 
Electric motor 

 
a) Make of motor. 

b) Speed of motor. 

c) Rated power output. 

2040 Endurance test - diesel engine driven pump 

The pump set shall be run at the pump runout for 6-hours and shall be taken to runout 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 suitable test bed for a period of not less than 6-hours. 
 
At the end of the test the engine speed, the suction and delivery pressure must be recorded at zero, 25%, 50%, 75%, Pmax, 100% which is deemed to be Qmax, and 
runout which is 110% 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 water into and out of the engine. 

e) Engine jacket cooling water. 

i. Temperature taken from a suitable welch plug, (also known as core or freeze plugs). 

f) The lubricating oil temperature. 

i. Temperature taken from the diesel engine sump. 

g) Flow Ó Qmax × 1.1. 

h) Pressure at flow in (f) above. 

i) The pump gland temperature. 

j) The bearing drive and free end bearing temperatures. 

 

Note: If the diesel engine speed is adjusted more than 5% of the documented test speed, the fire pump set is deemed to have failed and shall undergo 

diagnostic evaluation.  

2041 Endurance test - electric motor driven pump 

The pump set shall be run at the pump runout for 6-hours. 
 
If an electric motor requires rewinding or replacing once installed, the pump set shall be retested on site or at a suitable test bed for a period of not less than 6-hours. 
 
At the end of the test the engine speed, the suction and delivery pressure must be recorded at zero, 25%, 50%, 75%, Pmax, 100% which is deemed to be Qmax, and 
runout which is 110% 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) The motor speed. 

f) Flow Ó Qmax × 1.1. 

g) Pressure at flow in (f) above. 

h) The pump gland temperature. 

i) The bearing drive and free end bearing temperatures. 
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Figure 210: Typical layout of a duplicate supply flooded suction pump room  
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Index to Figure 210 

1.  Primary unit, electric motor driven pump with cooling water line to waste. 

2.  Secondary unit, diesel engine driven pump, cooling to heat exchanger. 

3.  Jockey pump. 

4.  From suction tank. (50% subdivided or two 50% units) 

5.  Flexible coupling. (Where pump and pump house are on separate foundations) 

6.  Isolating stop valve. (Gate valve preferred and recommended) 

7.  Suction line isolating stop valve. 

8.  At least 5 diameters, preferably 10, between the pump inlet and any fitting upstream of this unit.  

9.  Suction compound vacuum pressure gauge reading from -100 to +150 kPa.  

10.  Cooling water return to tank. 

11.  Delivery pressure gauges. 

12.  Delivery line non-return valve. 

13.  Delivery line isolating stop valve. 

14.  Jockey pump delivery line non-return valve. 

15.  Jockey pump delivery line isolating stop valve. 

16.  Jockey pump delivery line into trunk main. 

17.  Trunk main ς main delivery pipe. 

18.  Feed for pump house protection. 

19.  Bunded diesel engine fuel tank. 

20.  Auto-start test arrangement. 

21.  Pump proving test pipe. 

22.  Upstream test arrangement isolating valve. 

23.  Automatic air relief valve. 

24.  Flow meter. 

25.  Downstream isolating stop valve. 

26.  25 mm drainage pipe led to waste for the test arrangement. 

27.  Test return to suction tank. 

28.  Pump house distribution board. 

29.  Pump house annunciator panel. 

30.  Electric motor driven pump controller panel. 

31.  Extraction fan, 

32.  Diesel engine driven pump controller panel. 

33.  Cooling water to waste return to suction tanks. 
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Figure 211: General arrangements for a pump under suction lift conditions 
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Index to Figure 211 

A.  Foot valve strainer. 

B.  Foot valve. 

C.  Eye bolt. 

D.  Suction isolating valve ς optional if the water line is beneath this valve. 

E.  Suction compound vacuum pressure gauge reading from -100 to +150 kPa. 

 Note:   !ǘ ƭŜŀǎǘ р ŀƴŘ ǇǊŜŦŜǊŀōƭȅ мл ŘƛŀƳŜǘŜǊǎ ǊŜǉǳƛǊŜŘ ōŜǘǿŜŜƴ Ǉƻƛƴǘ ά5έ ŀƴŘ Ǉƻƛƴǘ ά9έ  

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 starting ς set to operate at at two-thirds the capacity of the priming tank. 

Q.  Priming tank overflow pipe. 

R.  Priming tank town main infill valve ς represents 100% in terms of the normal level of water. 

S.  Automatic starting switch ς Mobrey switch set to operate at two-thirds 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 45o. 

 

2042 Diesel engine driven pumps 

Power available shall be understood as the net power at the driver shaft after derating for speed, altitude, and temperature, 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 Qmax after deductions for altitude, temperature 
as detailed in Tables 211 and 212 and ancillary components using the continuously rated curve in accordance 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, cartridges, heater plugs or ether, at a pump room 
temperature of 4o C and must accept full load within 15-seconds from the receipt of the signal to start. 
 
The diesel engine must be naturally aspirated, supercharged or turbo-charged 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 only option available, the radiator 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 period of 6-hours. 
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The diesel engine shall be provided with a governor to control the engine speed within 5,0% of its rated speed under any condition of load up to the full load rating. 
 

Should electronic injection be installed to achieve the required level of governing engine speed, the following shall be implemented: 
 

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. Where any device is fitted, it shall automatically return 
to the reset position for automatic starting. 
 
The diesel engine shall be provided with a tachometer or proximity switches and 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 device is to return automatically 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 pump direct 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 terminate at least 150 mm above 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 than 10 mm diameter, if necessary, to limit 

the applied pressure to a safe value as specified by the engine manufacturer. The raw cooling water outlet connection from this system must terminate at 

least 150 mm above the water outlet pipe and be directed into an open tundish 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 circuit must not be less than that recommended 

by the engine manufacturer. If the auxiliary pump is belt driven, there must be multiple belts such that should half the belts' break, the remaining 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 remaining belts must be capable of driving the fan. 

 
Where engines use cooling water from the pump discharge, means must be provided to prevent excessive pressure on the engine cooling system. The regulating valve(s) 
Ƴǳǎǘ ōŜ ǎŜǘ ŘǳǊƛƴƎ ǎƛǘŜ ŎƻƳƳƛǎǎƛƻƴƛƴƎ ŀƴŘ ƭƻŎƪŜŘ ƛƴ ǘƘŜ άǎŜǘ-ƻǇŜƴέ Ǉƻǎƛǘƛƻƴ ǘƻ ƭƛƳƛǘ ǘƘŜ ŀǇǇlied pressure to a safe value as specified by the engine manufacturer. Once 
pre-set, the regulating valve must be completely enclosed in a locked housing to prevent the valve working loose due to general vibration of water movement or 
tampering. 
 
A 0-250 kPa, pressure gauge shall be fitted in the line between the regulating valve(s) and the inlet to the engine jackets or heat exchanger. 
 
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 raw cooling water supplied to a heat exchanger 
plus the cooling water consumed to prevent the pump overheating whilst churning shall be provided. 
 
To prevent an excessive build-ǳǇ ƻŦ ǇǊŜǎǎǳǊŜ ƛƴ ǘƘŜ ŜƴƎƛƴŜ ƧŀŎƪŜǘΣ ƴƻ ǘƘŜǊƳƻǎǘŀǘ ŘŜǾƛŎŜ ƛǎ ǘƻ ōŜ ŦƛǘǘŜŘ ŀƴŘ ǘƘŜ ŎƻƻƭƛƴƎ ǿŀǘŜǊ ƭƛƴŜǎ ōŜǘǿŜŜƴ ǘƘŜ άǎŜǘ-ƻǇŜƴέ ǊŜƎǳƭŀǘƛƴƎ 
valve on the inlet side and the ultimate open discharge shall be free of any other valves or restrictive fittings. 
 
A flow indicator sight glass shall be fitted on the engine cooling water discharge pipe. The piping must be returned and shall discharge directly to the pump suction tank 
and may not be taken into the suction or test pipe. In all cases care shall be taken to ensure 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 intake shall be fitted with a filter of adequate size to prevent foreign matter entering the engine and must be protected from water discharge where 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 lined flex bellow section and suitable silencer and the total back pressure 
ǎƘŀƭƭ ƴƻǘ ŜȄŎŜŜŘ ǘƘŜ ŜƴƎƛƴŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴΦ 
 
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 system shall run 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 pose any fire risk to the structure, and that exhaust 
fumes cannot be drawn into the engine house or into any occupied building. 

Figure 212: Typical exhaust system 

 

2046 Engine shut down mechanism 

On the diesel engine an extended accessible fuel stop control or, for engines with electronic governor, a stop pushbutton clearly labelled must be manually operated 
and return automatically to the starting position after use. 

2047 Fuel 

¢ƘŜ ŜƴƎƛƴŜ ŦǳŜƭ Ƴǳǎǘ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜ ŜƴƎƛƴŜ ƳŀƴǳŦŀŎǘǳǊŜǊǎΩ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 
 
The capacity of the tank must be sufficient to allow the engine to run on full load for 6-hours. 
 
Sufficient fuel to run the engine on full load for 6-hours 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. 
 
Provision shall be made for the retention of any spilled fuel using a material impervious to the contents of the tank for a bund which shall contain 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 requirements. The static head of the fuel tank when full shall not 
ŜȄŎŜŜŘ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǇǊŜǎǎǳǊŜ ƭƛƳƛǘΦ 
  
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 shall be positioned in 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 level of the fuel in the 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 that any spillage 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 placed adjacent to the tank locked in the open position. 
 
Pipes that carry lubricating oil or fuel shall be of flame-resistant 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 shall not be copper, 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 fuel level 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) An inspection and cleaning hole. 

e) A filter 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) An air 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 retaining catches or inertial features. The pinion must 
rotate at reduced speed during the process of engagement with the flywheel gear ring, but during 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 and repeat engagement 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 initiated by a directly driven tacho generator or 
centrifugal speed or proximity switch.  
 
Flexible drives are not permitted.  
 
Battery charging, voltage generators, alternators and pressure switches on the engine lubricating system or water pump outlet, as a means of de-energising the starter 
motor, are not permitted. 
 
The starter motor in combination with each battery power supply shall have a design capability to rotate the engine for at least 3-minutes or twelve cycles of not less 
than 15-seconds cranking and not more than 6-ǎŜŎƻƴŘǎΩ ǊŜǎǘΦ 

2052 Batteries 

Sealed maintenance-free 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 life of approximately 4-years and not less than 3-
years with a capacity to provide 3-minutes continuous cranking or twelve cycles of cranking a cold engine of 4o C according to the method of starting employed. 
 
A built-in hydrometer shall be provided to enable the state of the batteries to be determined. An information chart pertaining to the built-in 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 least every 3-years regardless of their condition. 
 
Batteries shall be readily accessible for servicing, positioned side by side and not stacked, located on stillages above the floor, secured against displacement and in a 
position where they will not be exposed to excessive temperature, vibration, mechanical damage, or flooding water. 
 
Current carrying parts, regardless of voltage, shall be at least 300 mm above finished floor level. 
 
Battery cables shall be at least 50 mm2 with 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 from the charger, shall be of sufficient capacity to 
monitor all specified circuits for at least 48-hours, followed by 1-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 engine driven pump or for any purpose other than 
protection against fire. 

2053 Battery chargers 

The means of charging the batteries must be by a fully automatic continuously connected constant voltage, variable current up to 5 amperes charge having automatic 
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 shall be automatically adjusted 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 self-resetting 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 connected battery and shall initiate 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 and kept on hand where 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 power available is 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 engine. 

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 Temperature deration 

 Naturally Aspirated  2,0% every 5,5o C above 30o C ambient 

 Turbo Charged  3,0% every 5,5o C above 30o C ambient 

 Intercooled Turbo Charged  1,0% every 5,5o C above 30o C ambient 

 

Table 213 Maximum allowable diesel engine speeds 

 

1 2 

Diesel engine size Maximum speed 

 2 or 3-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 driven pumps 

Electric motors for pump sets must be capable of developing a power output of at least 10% more than the maximum power absorbed by the pump 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. Slip-ring motors may be used where low starting current requirements are desired. 
 
Motors shall be continuously rated in accordance with BS 5000-99, as in A1, wound with Class E insulation and having a temperature rise not exceeding 75o C above a 
maximum ambient temperature of 40o C when measured by the resistance method given in BS 5000-99. 
 
Motors shall be constructed in accordance with the metric dimensions in conformity with SANS 1804-2 and shall have three-phase windings suitable for 50 Hz supply. 
 
Methods used for the cooling of electric motors shall comply with the requirements of SANS 1804-2. 
 
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 within 10-seconds. 
 
The starting torque of squirrel cage motors which are to be Star/Delta started must be such that the starting torque produced in the star will be sufficient to accelerate 
the motor up to 75% of full load speeds within 5-seconds. 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 SANS 1804-2 in the terminal box so that Star/Delta 
starting may be used if desired. Motors of 3 kW power less shall have the ends of the three windings brought out to three terminals. 
 
For the electrical operation of reduced voltage starts, timed automatic acceleration of the motor shall be provided, and the period of acceleration shall not exceed 10-
seconds. 
 
 
Starting resistors shall be so designed as to permit 15-seconds starting operation during each period of 80-seconds, for a period of at least 1-hour. 
 
Direct on-line starting is preferred, but star/delta, auto-transformer 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), Adjustable Frequency Drives, Inverter Drives, Microdrives 
or AC Drives. These drives are a method for controlling motor speed in response to varying process demands 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 as a reliable source of 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 for the distribution of other power throughout the 
premises are open.  
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Any switches on the power 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 shall be provided in the controller to indicate there is 
a power supply available for the motor and the failure of any one phase of the AC supply. Such 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 of the supply), shall be given visually and audibly as 
detailed in these rules. 
 
Power for this warning system must be taken from a separately switched sub-circuit to that feeding the motor alternatively, where the power is taken from a battery 
instead of the mains supply, the battery must be trickle-charged and shall have an ampere hour capacity sufficient to provide 48-hours of monitoring the complete 
system and 1-hour of audible and visual alarm. 
 
The power may not be provided from any battery used for automatic starting of a compression-ignition engine driven pump. 

2057 Electrical installations 

Each pump room shall be equipped with a distribution board which shall be designed to interrupt the fault current. 
 
The board shall be fitted with current limiting devices to ensure that the controller, monitoring panel or any other accessory which is connected to the switchboard is 
afforded suitable short circuit back-up protection. 
 
The distribution board shall be fitted with a separate switched fuse unit or circuit breaker of suitable rating to supply each: 
 

a) MV Electric drive controller. 

b) Compression-ignition engine drive controller. 

c) Jockey pump controller. 

d) Pump room monitoring panels. 

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 strictly prohibited. 
 
Pump room electrical power connections from the distribution board to the pump drive controllers, annunciator panels, audible and visual signalling devices, pressure, 
flow and level monitors and interconnections between these items shall be designed for sprinkler use. 
 
These power supplies shall be protected by means of suitably rated switch-fuse units 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 panel within the pump room, provided that 
general arrangement is acceptable for sprinkler service. 
 
 
 
Separately switched power sub-circuits 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 pressure and any mains-powered low-water 

pressure alarm system. 

 
The indicating equipment shall be mains-powered fed by an uninterruptible power system. 

2058 Power supplies 

Control and monitoring panels shall be designed for an electrical fault level of 31 MVA at 415 V, three-phase 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 during engine cranking, and 

b) Relays shall not chatter on drop-out and solid-state 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 to start the diesel engine(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 10198-2, SANS 10198-4 and SANS 10198-8. 

c) Protected, as far as possible, from direct exposure to fire. 

d) uPVC-insulated or rubber-insulated and rubber-armoured, or enclosed in steel conduit, or mineral- insulated and copper-sheathed. 

e) Steel wire armoured. 

2060 Wires 

Electrical wires shall: 
 

a) Be single core, uPVC-insulated, annealed copper conductors of 600 V grade in accordance with SANS 1507-1. 

b) Be continuously rated. 

c) Not use conductors that have fewer than seven strands or that are of cross-sectional area less than 2,5 mm2. 

 
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) Cross-linked polyethylene-insulated (XLPE-insulated) 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 rubber-insulated in accordance with the requirements of SANS 1574, or 

b) Enclosed in screwed steel conduit and that are rubber-insulated in accordance with the requirements of SANS 1574 or that are mineral-insulated and copper-

sheathed, and 

c) Wire ways for electrical cables that comply with the requirements of SANS 1197-1. 

 
Steel conduit shall be threaded in accordance with the requirements of SANS 1306-1. 
 
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 and earth-leakage protection units shall comply with the requirements of SANS 767-1. 
 
The following are deemed suitable for sprinkler use (depending on the application): 
 

a) Electrical switches that comply with the requirements of SANS 60669-1 

b) Moulded-case circuit breakers that comply with the requirements of SANS 156 

c) High-voltage AC circuit breakers. 

d) Manually operated air break switches. 

e) AC disconnectors and earthing switches 

f) Electrical high-voltage switches that comply with the requirements of SANS 60265-1 and SANS 60265-2. 

 

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 SANS 60298 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 1433-1 or SANS 1433-2. 
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2064 Power supplies 

2065 General 

The equipment and materials shall be installed in accordance with SANS 10142-1 and shall 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 requirements of SANS 1019. 
 
Power supply circuits that serve sprinkler equipment and services shall function independently of any other main or sub-main 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 upon by all parties at the planning stage. 
 
The fuel tanks of power-generating plant engines shall be kept fully filled when they are kept on stand-by. 
 
Main power supplies for the installation shall be taken direct from: 
 

a) The main high voltage (HV) switchboard for HV electric motor-drive 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 sprinkler installations is given in Figure 213. 
 
The power supplies for the pump room shall be derived direct from: 
 

a) The main HV switchboard, in the case of the HV electric motor-driven 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 panels, audible and visual signalling devices, 
pressure, flow and level monitors and interconnections between these items shall be such as to be suitable for sprinkler use. 
 
The power supply circuit for electric motor-driven 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 motor-driven 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 three-phase 50 Hz in situations of varying fault levels. 

b) Provided with either high-rupturing 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 devices and these devices shall be secured against 
unauthorized operation. 
 
Separately switched fuse units or circuit breakers of suitable rating shall, for example, be provided for all electric drive controllers, diesel engine drive controllers, jockey 
pump drive controllers, pump room monitoring panel(s), pump room heating and lighting circuits and plug circuits. 
 
Power supply connections to the pump room shall be protected by means of suitably rated switch fuse units or circuit breakers to interrupt the fault current on the HV 
or MV switchboards. 
 
The following shall apply in the case of electric motor-driven pumps: 
 

a) The electricity supply to motors shall incorporate fuses of high-rupturing 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 no-volt release mechanism shall be of the automatic resetting type so that, on restoration of the supply, the motor can be restarted automatically 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 derived from a separate, suitably rated double-wound air-cooled transformer 
within the enclosure of each controller, monitoring panel or power supply point. 
 
Current-carrying parts of any control circuits and panels shall be at least 300 mm above floor level. 

2069 Electrical earthing 

All exposed metalwork in installations shall be efficiently earthed to prevent the metalwork from becoming electrically charged. 
 
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 wire-ways 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 against fire and mechanical damage. 
 
If there are two or more electric motor driven pumps, failure, (owing to mechanical breakdown or fire damage), of equipment or cables 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 side of the main 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 building where the fire risk is negligible and that are 
separated from any significant fire risk by walls, partitions or floors with a fire-resistance rating of at least 60-minutes for Ordinary Hazard occupancies and 90-minutes 
for High Hazard risks, 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 approved for sprinkler service. 
 
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 and any modifications without prior approval will invalidate the certificate. 
 
The controller shall be completely assembled, wired and tested by the manufacturer and an independent authority before shipment from the factory to site. 
 
The controller shall be labelled in accordance with these rules and the nameplate shall show plainly the name of the manufacturer, the identifying 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 a manufacǘǳǊŜǊΩǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜΣ ǿƘŜƴ ƴŜŜŘŜŘΣ ŦƻǊ 
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 

Label type 
Letter height 

(mm) 

 Main panel designation   12 

 Individual component designations   6 

 Small component designations   3 

 Control/signal device designations   2,5 

 
Plastic embossed stick-on 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 referenced to the wiring 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 calibrated adjustments 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 pressure actuated 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 to start the pump before the pressure actuated 
switch(es) would do so, the controller shall be equipped to start the pump upon operation of the fire detection 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 and, in the case of 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 sight of the motor/engine. 
 
Diesel engine controllers shall, where possible, be in a position whereby the fuel shut off lever and controller panel buttons can be accessed simultaneously. 
 
The controller shall be so located or so protected that it will not be damaged by water escaping from the pump or pump connection. 

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 steel chassis plate which 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 hinged door supported on robust hinges and secured 
by enough substantial catches to ensure proper sealing of the gasket. 
 
The door shall be fitted with a non-deteriorating 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 and a component schedule shall be affixed in the 
pump room in a suitable weatherproof mounting. 
 
Electrical terminals and both ends of all wires shall be plainly marked to correspond with the as-built wiring 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 without disconnecting the external circuit conductors. 
 
Circuits which are depended upon for proper operation of the controller shall not have over current protective devices connected in them. 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 externally operable. 
 
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 method of starting. 
 
High rupturing capacity, (HRC), cartridges of a suitable rating mounted in insulated withdrawable fuse holders, conforming to these rules 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 approved brackets inside 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% of the name plate current 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, and the period of acceleration shall not exceed 10-
seconds. 
 
Starting resistors shall be designed to permit 15-second starting operation in each 80-seconds for a period of not less than 1-hour. 
 
Direct on-line starting is preferred but Star Delta, Auto transformer or Stator and Rotor type starters may be used if the supply authority and/or user insist on this 
because of electric power supply limitations. The installer shall establish what type of starting is permissible. 
 
A fully integrated combined phase failure and phase reversal relay must be incorporated in the panel. Electrically separate contacts shall be provided on the phase 
failure relay, and these shall be wired out to clearly identified terminals on the controller. 
 
Such a phase failure/reversal relay shall not prevent the motor from attempting to start nor must it stop the motor while it is operating 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 neutral readings shall be provided. 
 
An ammeter, three current transformers and a selector switch shall be fitted on the controller connected in such a way as to test each phase to check the loading of 
the motor. 
 
For motors more than the ratings in Table 215, the manufacturer shall submit 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 following conditions to be 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 button is pressed. 
 
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 operating, an electrically separate contact and timer 
shall be provided on the controller to initiate tripping of the plant circuit breaker before power 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 
(kW) 

Fuse rating 
(Amps) 

Maximum motor size 
(kW) 

Fuse rating 
(Amps) 

1,5 16 1,5 16 

2,2 16 2,2 16 

3,0 20 3,0 16 

4,0 25 4,0 20 

5,5 32 5,5 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 Compression-ignition engine drive controllers 

The controller 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 externally operable. 
 
A manually operated isolating switch shall be mounted 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 fuse rating shall be in accordance with Table 215. 
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High rupturing capacity cartridge fuses of suitable 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 components will be arranged to crank for a maximum 
period of 15-seconds and dwell for a period of not more than 6-seconds. Both time periods shall be adjustable and set to suit engine and site conditions. 
 
A pre-settable counter arranged to count each cranking period shall be provided and shall be capable of being pre-set for up to 9 counts but shall normally be pre-set 
for six counts. If the engine has not started after the pre-set number of counts, the cranking 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 the pre-set number of starts is not acceptable. 
 
The components shall be arranged to connect each of the two batteries to the engine starter motor on alternate cranking cycles and so designed 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 contacts on this relay shall 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 following conditions 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. 

c) 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. 
 
hƴŜ άŜƳŜǊƎŜƴŎȅ ǎǘŀǊǘέ ǇǳǎƘ ōǳǘǘƻƴ ǎƘŀƭƭ ōŜ ǇǊƻǾƛŘŜŘ ŦƻǊ ŜŀŎƘ ōŀǘǘŜǊȅ ŀƴŘ ǘƘŜ ŎƛǊŎǳƛǘǊȅ ǎƘŀƭƭ ōŜ ŀǊǊŀƴƎŜŘ ǎƻ ǘƘŀǘ ŜŀŎƘ ǇǳǎƘ ōǳtton will bypass the automatic starting 
circuit and will energise its associated starter motor solenoid. It shall be possible to depress both 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 generated by the tacho generator. 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. Where such a sensor is used, the 

controller panel must be fitted with a matching sensing relay with one set of normally open contacts to be wired in 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 bedplate and the controller shall be secured to 
this frame by means of approved resilient mountings. 
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Plug-in components such as fuses, relays, PC boards, etc., in controllers which are mounted on the engine bedplates shall be provided with suitable spring clips or 
securing facilities to prevent unplugging due to vibration. 
 
¢ƘŜ ǊŜƳƻǾŀƭ ƻŦ ŀƴȅ ǊŜƭŀȅ Ƴǳǎǘ ƛƴƛǘƛŀǘŜ ŜƛǘƘŜǊ ŀ άCŀǳƭǘέ ŎƻƴŘƛǘƛƻƴ ƻǊ ǘƘŜ ά/ƻƴǘǊƻƭ /ƛǊŎǳƛǘ CŀƛƭǳǊŜέ ŀƭŀǊƳ ŀǘ ǘƘŜ ŀƴƴǳƴŎƛŀǘƻǊ Ǉanel. 
 
Batteries shall be mounted and securely clamped on stands or stillages and located in a readily accessible position where the likelihood of 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 battery and starter motor 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 motor shall be located 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 during cranking. Relays shall not chatter or drop out and 
solid-ǎǘŀǘŜ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ƴƻǘ άǎǿƛǘŎƘέ ǳƴŘŜǊ ǘƘŜǎŜ ƭƻǿ ǾƻƭǘŀƎŜ ŎƻƴŘƛǘƛƻƴǎΦ 
 
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 voltage shall not be taken by tapping-off 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 shall comply with the paragraphs pertaining to the electrical installations and general section pertaining to pump drive controllers. 
 
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 adjustments and which 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 controller and the pump. 
 
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) A timer with a 0 to 30-second setting normally set to 20-seconds. 

 
When the hand/auto selector switch is in the hand position, the pump shall run continuously, and when the switch is in the auto position, the pump will 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 repeater panel, all of which shall be approved for 
sprinkler use. 
 
¢ƘŜ ǇŀƴŜƭ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ŀǳŘƛōƭŜ ŀƴŘ Ǿƛǎǳŀƭ ǎƛƎƴŀƭƭƛƴƎ ŘŜǾƛŎŜǎ ǎǳŎƘ ŀǎ ǎƛǊŜƴǎΣ ōŜƭƭǎΣ ƘƻƻǘŜǊǎΣ ōŜŀŎƻƴǎΣ ŀƴŘ ƭŀƳǇǎ ǿƛƭƭ ōŜ ŀŎŎepted for use in conjunction with approved 
annunciator and repeater panels. 
 
It shall be the responsibility of the approved sprinkler installer to make the necessary arrangements for the services of a mŀƴǳŦŀŎǘǳǊŜǊΩǎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜΣ ǿƘŜƴ ƴŜŜŘŜŘΣ 
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 letter or number 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) hǇŜƴ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ƛƴŘƛŎŀǘŜ ŀ άŦŀǳƭǘέ ŎƻƴŘƛǘƛƻƴΦ 

b) High impedance closed circuits shall constitute a normal condition and no indication is required. 

c) {ƘƻǊǘ ŎƛǊŎǳƛǘǎ ǎƘŀƭƭ ƛƴŘƛŎŀǘŜ ŀƴ άŀƭŀǊƳέ ƻǊ άǿŀǊƴƛƴƎέ ŎƻƴŘƛǘƛƻƴΦ 

 
! άŦŀǳƭǘέΣ άŀƭŀǊƳέ ƻǊ άǿŀǊƴƛƴƎέ ŀǎ ŘŜǎŎǊƛōŜŘ ŀōƻǾŜ ǎƘŀƭƭ ƛƴƛǘƛŀǘŜ ǘƘŜ ŀǳŘƛōƭŜ ŀƭŀǊƳ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǎƛƭŜƴŎŜŘ ōȅ ƳŜŀƴǎ ƻŦ ŀƴ άŀŎŎŜǇǘέ ǇǳǎƘ ōǳǘǘƻƴΦ 
 
²ƘŜƴ ŀ άŦŀǳƭǘέΣ άŀƭŀǊƳέ ƻǊ άǿŀǊƴƛƴƎέ ŎƻƴŘƛǘƛƻƴ ƻŎŎǳǊǎΣ ǘƘŜ ŎƛǊŎǳƛǘ ŀƴƴǳƴŎƛŀǘƻǊ ǎƘŀƭƭ ŦƭŀǎƘ ƻƴ ŀƴŘ ƻŦŦ ǳƴǘƛƭ ǘƘŜ ǎƛƎƴŀƭ Ƙŀǎ ōŜen accepted, when the annunciator will 
change from a flashing to a steady visual signal. When the circuit is restored to a normal condition 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 the audible alarm to sound. 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 manned location in 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 noise environment of the location with a signal strength 
of not less than 75 dB. Where this is not practical, a repeater panel must be installed at a permanently manned position. 
 
! ǎǘŜŀŘȅ ŀǳŘƛōƭŜ ŀƭŀǊƳ ŀƴŘ ŀ ŦƭŀǎƘƛƴƎ Ǿƛǎǳŀƭ ŀƭŀǊƳ ǎƘŀƭƭ ōŜ ƛƴƛǘƛŀǘŜŘ ǿƘŜƴ ŀ άCLw9έ ŎƻƴŘƛǘƛƻƴ ŜȄƛǎǘǎΦ 
 
!ƴ ƛƴǘŜǊƳƛǘǘŜƴǘ ŀǳŘƛōƭŜ ŀƭŀǊƳ ǎƘŀƭƭ ōŜ ƛƴƛǘƛŀǘŜŘ ǿƘŜƴ ŀ άt¦at C!L[¦w9έ ŎƻƴŘƛǘƛƻƴ ŜȄƛǎǘǎΦ 
 
! ǎǘŜŀŘȅ ŀǳŘƛōƭŜ ŀƭŀǊƳ ōŜƭƭ ŀƴŘ ŀ ŦƭŀǎƘƛƴƎ Ǿƛǎǳŀƭ ŀƭŀǊƳ ǎƘŀƭƭ ōŜ ƛƴƛǘƛŀǘŜŘ ǿƘŜƴ ŀ άth²9w C!L[¦w9έ ŎƻƴŘƛǘƛƻƴ ŜȄƛǎǘǎΦ 
 
¢ƘŜ άt¦at Ih¦{9 twh¢9/¢Lhbέ ŀƭŀǊƳ ǎƘŀƭƭ ƛƴƛǘƛŀǘŜ ǘƘŜ ǎǘŜŀŘȅ ŀǳŘƛōƭŜ ŀƴŘ ŦƭŀǎƘƛƴƎ Ǿƛǎǳŀƭ ŀƭŀǊƳǎΦ 
 
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 sealed to ensure that charger components are 
not subjected to battery fumes. 

2081 Controller panel approval 

Each complete controller panel must be cyclically tested at a suitable test facility within South Africa and verified by a recognised approving authority familiar with the 
requirements of fixed fire protection systems. 
 
The approving authority shall be independent and have no affiliation with the company manufacturing or supplying the panel, or the company 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 supplied to the inspecting 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 component take place, the testing 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) No signals 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 fire condition 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 take place, the testing shall be restarted. 

2085 Tests performed per cycle 

Test 1: 
 

Fire condition through pressure switch: 
 

a) Monitor for Fire, Pump Run signal. 

b) Monitor 220-volt output for pump house extraction fan. 

 
Test 2: 

 
Fire condition through push buttons: 

 
a) Monitor for Fire, Pump Run signal. 

b) Monitor 220-volt 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 Fail condition: 

 
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 15-seconds crank and 6-seconds 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 15-seconds crank and 6-seconds 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 220-volt AC and 12- or 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 160 cycles of each test shall be conducted. Should the cycle be interrupted, or failure of a component take place, the testing shall be restarted. 
 
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. 

c) 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 a continuously 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 monitoring of the pump house 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 module functionality 

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 send pump house alarms to a computer via SMS or pager. 

e) Be fitted with a real-time clock (RTC) to maintain the date and time regardless of whether or not a Subscriber Identity Module, (SIM), card has been installed. 

 
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 certification tests.  
 
The hardware product must operate independently from all installed panel systems, i.e., Electric, Diesel, Annunciator or Jockey controllers. 
 
The device shall send alarm notification messages via cell phone SMS or pager to both personnel, and or remote offsite computers. 
 
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 than 5-minutes, then send an alarm. 

b) If the jockey pump starts more than ten times within a 1-hour period, then send an alarm, and 

c) If the system is in maintenance mode, then disarm the cell phones or pagers. 

 
To facilitate weekly tests the panel must have a maintenance button that disables remote alarms messages to cell phones or pagers while 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 

 

1 2 3 

 Panel 
Maintenance 

MODE SWITCH 

1.   Jockey Controller Panel  ALARM - Pump RUN 

2.   Jockey Controller 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.   Electric Motor 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 Pump Controller 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 ς Governor communication failure 

 
a) Alarm inputs are to be connected directly to the electric, diesel, jockey, or annunciator panels. 

b) All alarms signal wires shall be potential free, (dry contact).  

c) No voltage shall be sent to or received from the pump house panels. 

d) If the unit is in a standalone cabinet, it must operate from its own power source.  

e) No AC power, 12 V shall be drawn from any pump house panel. 

f) The real-time clock shall be checked annually and adjusted if necessary. 

g) The battery for the real-time clock shall be replaced every 3-years. 
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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 adjacent rows of sprinklers, excluding specialised 
sprinklers, shall not exceed that stated in these rules or by the manufacturer, whichever is less. 
 

Ordinary Hazard class 
 

The maximum allowable area coverage per standard sprinkler shall not exceed: 
 

a) Sidewall sprinklers  9 m2 

b) Sprinklers other than sidewalls 12 m2 

 

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 Hazard systems: 3,4 metres 
 

From End Walls: Ordinary Hazard systems: 1,8 metres 
 

From the backwall:  
 

a) Horizontal sidewall sprinkler standard coverage:  150 mm 

b) Vertical sidewall sprinkler standard coverage:  100 mm 

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 lengthwise of the room must be provided. In the case of 
rooms exceeding 6,8 metres in width the sprinklers shall be regularly staggered so that sprinklers face 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 the ceiling will be required 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 the ceiling within a 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 not be closer to a sprinkler than is specified 
in Table 301, otherwise the bays thus formed must be separately protected. 
 
9ȄǘŜƴŘŜŘ ŎƻǾŜǊŀƎŜ ǎƛŘŜǿŀƭƭ ǎǇǊƛƴƪƭŜǊǎ ŀǊŜ ǎǇŜŎƛŀƭƛǎŜŘ ŀƴŘ ǿƘŜǊŜ ƛƴǎǘŀƭƭŜŘΣ ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǎƘŀƭƭ ōŜ ǳǎŜŘΦ  
 
Where bulkheads are used for the installation of sidewall sprinklers which are less than or equal to 200 mm in width or projection from the wall, additional sprinklers 
shall not be required below the bulkhead. Where the bulkhead exceeds 200 mm in width, spray pattern 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 
(mm) 

In a direction perpendicular to wall 
(metres) 

In a direction parallel to wall 
(metres) 

 100  1,8  1,0 

 125  2,1  1,2 

 150  2,4  1,4 

 175  2,7  1,6 

 200  3,0  1,8 
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Figure 301: {ƛŘŜǿŀƭƭ ǎǇǊƛƴƪƭŜǊ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ŀ ǊƻƻƳ җ оΣп ŀƴŘ Җ сΣу ƳŜǘǊŜǎ ǿƛŘŜ 

 
 

Figure 302: {ƛŘŜǿŀƭƭ ǎǇǊƛƴƪƭŜǊ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ŀ ǊƻƻƳ җ сΣу ŀƴŘ Җ млΣу ƳŜǘǊŜǎ ǿƛŘŜ 
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3003 Ordinary Hazard class standard spray or conventional pattern sprinklers 

Where standard spacing is employed the maximum allowable distance between adjacent sprinklers shall not exceed 4,0 metres in one direction. 
 
Where staggered spacing is employed the maximum allowable 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 distance between adjacent ranges 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, corn, provender, and rice mills, (other than those using 
the pneumatic system of conveying), film and television production studios, theatres and music halls, (stage protection), where Ordinary Hazard can be proven to be 
an acceptable level of protection, the maximum area coverage is limited to 9 m2 per sprinkler and the maximum distance between sprinklers on a range or between 
adjacent ranges to 3,0 metres. 

3004 High Hazard class 

The maximum area coverage per standard sprinkler shall not exceed 9,0 m2. 
 
Maximum distance between adjacent sprinklers on range pipes or between adjacent rows of sprinklers shall not exceed 3,7 metres subject to the maximum allowable 
area coverage per sprinkler. 

3005 Staggered spacing ς 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 be one-quarter of the design sprinkler spacing down the row and the spacing of 
the next sprinkler in the same row is to be three-quarters 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 

 

3006 Minimum distance between sprinklers 

Other than intermediate level sprinkler protection, sprinklers shall not be spaced closer than 1,8 metres for spray pattern and 2,0 metres for conventional pattern 
sprinklers except where intervening construction features provide a satisfactory baffle or where special 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 past the extremity of the coverage or as taken from 
ǘƘŜ ƳŀƴǳŦŀŎǘǳǊŜǊΩǎ ƭƛǘŜǊŀǘǳǊŜΦ 
 
Baffles shall be not less than 200 mm wide and 150 mm high and preferably of sheet metal or similar incombustible material. They shall be located midway between 
sprinklers and arranged to baffle the actuating elements. When placed on range pipes, the top of the baffles shall extend above the deflectors by 75 mm to 100 mm. 

Figure 304: Staggered spacing arrangement 

 

3007 Location of sprinklers 

The use of any rule in respect of obviating structural obstructions at roof or ceiling level such as beams, columns, girders, and trusses to avoid bay protection and to 
space adjacent ranges the maximum distance apart is not an acceptable method of protecting a structure. 
 
Sprinklers shall be located under beams or in bays or a combination of both, provided the locations meet the provisions outlined within these rules. 
 
Where roofs or ceilings are constructed using beams and girders or profile panelling, sprinklers shall be in bays rather than under beams. 
 
Where the ceiling is profiled the distance from the ceiling shall be measured from the top of the profile. The deflector position relative 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 between sprinklers, sprinklers must be so 
located that there will be minimum interference to the discharge pattern by structural members such as 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 structures other than 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 2,0 metres or half the design distance, whichever is 
the lesser in Ordinary or High Hazard systems. 
 
The minimum distance a sprinkler may be from a wall, partition, or end or side of fixtures or fittings, (such as lighting that protrudes beneath the finished level of ceilings 
or roof structures), shall not be less than 150 mm. 
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Sprinklers shall not be spaced more than 1,5 metres or half the design distance, whichever is the lesser from: 
 

a) Ceilings that are open-joisted. 

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 of inferior construction, for example, where they are constructed of either: 

I. Combustible material, 

II. Asbestos cement, metal, or fibre cement. 

III. Metal (whether on a wood or a metal frame and whether with or without a combustible lining), protected with a coating of bitumen, tar, 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 than 45o, the 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 wall or other obstruction 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 than 750 mm radially therefrom. 
 
Roof insulation materials shall be classed as non-combustible. 
 
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 where combustible sandwich or composite panel 
construction is employed, the following is required: 
 

a) High Hazard with a minimum design density of 7,5 mm/min/m2 over an assumed maximum area of operation of 260 m2. 

b) A maximum allowable spacing of 3,0 metres between sprinklers on a range and 3,0 metres between adjacent ranges shall not be exceeded. 

c) 79o C or 93o C 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 possible the deflectors shall 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 levels shall have their 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 frangible materials which are treated 

as combustible). 

 
A hollow block or concrete roof may be covered externally with a weatherproofing material, with or without a layer of heat insulating 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 facilitate removal of these.  
 

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 m3 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 level with the roof or ceiling. 
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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 such distances therefrom 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 though it were a wall. 

3011 Coffer, waffle or shofco slab construction 

Providing the sprinkler deflector is within the maximum allowable distance from the soffit of the coffer, the deflector must not be within the coffer itself and shall be 
positioned on the underside of the rib at the intersect point between the coffers or shofco construction. 
 
The deflector must be below the level of the rib and range pipes shall be positioned beneath these. In all cases pendent or upright 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 sprinkler ranges may be positioned beneath 
the beams and every alternate row of sprinklers shall be positioned within the coffer with the sprinkler 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 metres from the walls perpendicular to the beams. 
 
The distance between sprinklers on a range and the distance between adjacent ranges shall not exceed that allowable under the hazard class. 
 
Where the depth of the beam, (or joist), exceeds 300 mm, (combustible ceilings), or 450 mm, (incombustible ceilings), and it is impracticable to position sprinklers at 
the required distance from the side of the beam, the beam is to be treated as a wall so far as 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 and the beams, (or joists), are spaced closer than 
1,8 metres, measured from centre to centre of beam, special consideration may be applied if the parameters do not exceed those of the manufacturer. 
 
In such cases, as mentioned above, it will normally be a requirement that the sprinklers be stagger spaced. Where beams of these depths are spaced closer than 1,2 
metres, it is strongly recommended that they be under-drawn with substantial incombustible material. 

Table 302 Maximum height of sprinkler deflector above or below a beam or joist 

1 2 3 4 5 6 

Minimum horizontal distance (a) vertical axis 
from sprinkler to side of beam or joist 

(mm) 
 

(See Figure 305) 

Maximum height of sprinkler deflector above (+) or below (-) the bottom of the beam or joist (b) 
 

The distances as noted can be interpolated 

Conventional Sprinklers 
(mm) 

Flat Spray 
Sprinklers 

(mm) 

Spray Sprinklers 
(mm) 

Upright Pendent 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 fall within 600 mm of any column, the obstruction to the 
distribution of water from the sprinkler shall be minimised by placing a sprinkler within 2,0 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 mm nominal in width, sprinklers may be located 
directly over the girder, provided the sprinkler deflectors are not less than 150 mm above the top of the girder. 
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3014 Roof trusses 

Sprinklers shall be installed in accordance with one of the following: 
 

a) 150 mm directly 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 members exceeds 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 therefrom shall be in accordance with Table 302. 
 

Figure 305: Distance of a sprinkler deflector from beams 

 
 

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 

Non-combustible concealed spaces having an exposed combustible insulation where the heat content does not exceed 11,500 kJ per m2 shall not require sprinkler 
protection. 
 
Concealed spaces of non-combustible and limited combustible construction with minimal combustible loading having no access shall not require sprinkler protection, 
i.e., less than 11,500 kJ per m2 combustible loading. 
 
Concealed spaces of non-combustible and limited combustible construction and access and not permitting occupancy or storage of combustibles shall not require 
sprinkler protection. 
 
Concealed spaces over isolated small rooms not exceeding 5 m2 in area 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, and the materials have been demonstrated not to 
propagate fire when tested in accordance with ASTM E84, extended for an additional 20-minutes 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 concealed space is limited. 
 
Sprinklers protecting ceiling ventilation intake plenums shall be rated as standard response thermal sensitivity. 
 
If there is any communication between the ceiling level sprinklers and the void protection or the void is being used as a return air plenum the sprinklers protecting a 
concealed space shall be fed from separate pipework or from the pipework serving an adjoining room. 
 
Where combustible materials are used in construction of concealed spaces, or where there is open communication between the protected room or area and the 
concealed space, for example, sprinkler protected ventilation plenums, simultaneous operation of sprinklers in 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 non-combustible materials are used in the construction of concealed spaces and there is no communication between the protected space and the 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 depth in any portion measured between the underside 
of the roof and the top of the ceiling or soffit if of concrete construction must be sprinkler protected. 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 ceiling board to the underside of the floor above or 
soffit if of concrete construction contain any combustible materials, including PVC conduits, they shall be fitted with sprinklers. 
 
In the case of spaces less than 800 mm in depth where combustible construction is involved, cavity barriers that resist the passage of flames, heat, and smoke for not 
less than 30-minutes shall be installed. 
 
Where extensive concealed spaces between floors and ceilings comply in respect of being formed of non-combustible material, the ceiling tiles and grid system shall 
have a minimum rating of 30-minutes 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 or ventilation are 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 20% of the total area 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) The space is not accessible for storage purposes or entrance of unauthorised persons and is protected against accumulation of debris. 

b) The space contains no equipment such as steam pipes, electric wiring, (except cables in metal conduit or mineral insulated copper-sheathed 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 ceiling void fire detection shall automatically shut 

down the ventilation system. 

b) The ceiling void plenum shall be inspected at least every 6-months for the build-up 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 need not be fitted with sprinklers. 
 
Where the plenum construction is combustible or the plenum contains combustible materials such as PVC conduit or wiring, the plenum void shall be sprinkler protected 
and the assumed maximum area of operation required for the risk as stated in these rules beneath 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 those areas less than 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 where the pipe 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 non-combustible ceiling weighing not less than 1,7 kg per m2. 

c) Alternative protection having not less than 30-minutes fire rating. 

3023 Suspended ceilings - underdrawn ceilings 

The use of any material below the sprinklers, (as for example in connection with diffused lighting), is not allowed unless that material 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 approved testing not to 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 suspended ceilings. 

3024 Suspended open ceilings 

Suspended open ceilings are ceilings having a regular open cell construction recurring throughout their design. They are usually fitted for aesthetic purposes, but when 
positioned below a sprinkler system must not prevent its effective operation. 
 
Suspended open ceilings may be permitted beneath Ordinary Hazard sprinkler 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 of non-combustible construction and shall not be liable to collapse before operation of sprinklers. 

b) The ceiling shall be suspended on non-combustible 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 volume above the suspended open ceilings, 

shall not affect the operation of the sprinkler system. 

d) The total plan open area 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 ceiling below 60% of the total ceiling plan area.  

f) Supplementary sprinklers shall be provided to discharge below light fittings or similar obstructions exceeding 800 mm in width. 

g) The minimum dimension of the openings shall not be less than 25 mm or the vertical thickness of the suspended ceilings, whichever is the greater. 

h) The sprinkler spacing above suspended open ceilings shall not exceed 3,0 metres maximum with an area of coverage not exceeding 9 m2 maximum. 

i) The vertical separation between any sprinkler deflector and the top of the suspended ceiling shall not be less than 800 mm for sprinklers other than flat spray 

sprinklers and not less than 300 mm if flat spray sprinklers are used. 

j) Wherever obstructions within the ceiling void are likely to cause significant interference of the water discharge they must be treated as walls for the purpose 

of sprinkler spacing. 

 




































































































































































































