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It is my pleasure to pen this foreword for the second edition of the "Guide to Fire Protection in
Malaysia®. | am especially pleased to note that this publication by The Institution of Fire Enginesrs
(UK) Malaysia Branch is a product of joint effort between IFEM, the Fire and Rescue Department
Malaysia and the key players In the Fire and Safety Engineering Professionals. This fire safely
engineering Guide book reflects the shared vision between the Fire and Safety Engineering
Professionals with the Govemment of Malaysia in respect of the importance of transparency,
conslant improvement, innovation and smart parinerships.

This "Guide® is an invaluable source of reference to all thoss who are involved in Fire Safety
Engineering and fire protection industry. Be it students, academicians, practicing professionals,
local authorities, Fire and Rescue Department personnels, fire equipment manufacturers,
suppliers or contractors. The second edition of the "Guide 1o Fire Protection in Mataysia® wil
clarify the intent and interpretation of the Fire Safety aspects of the Uniform Building By-aws to all
the users, and in so doing, bring about consistency and efficiency in the industry 1o bensfit the
members of the public.

In this age of globalization, it is imperative that we all embrace changes as a way of life. It is also
inevitable that we also have fo evolve new legistation to take into consideration the understanding
of fire science and technology which requires a rethink of conventional solutions to fire safety for
now and the future, :

Once again, | wish to congratulate Dato Hamzah Abu Bakar, Director General of the Fire and
Rescue Department Malaysia, his able officers and the team of dedicated local professionals from
The Inslitution of Fire Engineers (UK) Malaysia Branch (IFEM), Pertubuhan Akitek Malaysia
(PAM), Association of Consuiting Engineérs Malaysia {ACEM) and Institution of Engineers
Malaysia {(IEM) on their commendable efforts in bringing this second Edition of the "Guide to Fire
Protection in Malaysia™ to fruition. -

Y.B. DATO" SERI ONG KA TING
Minister of Housing and Local Government
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ove towards acquiring Daveloped Nation Status, it is essential that in forging ahead to
e necessary benchmarks, we do not forget 1o continue devaloping and enhancing our
nfrastructure.

a ilZ
existing i

Just as new Standards and Codes are being written for the Building Industry, existing Standards,
Guides and Codes have to be reviewed to catch up with changing trends, technology and
knowledge.

The effort by The Institution of Fire Engineers (UK) Malaysia Branch and the Fire and Rescue
Department in updating the 2nd Edition of "Guide to Fire.Protection in Malaysia” is commendable,
taken Into consideration the ime and effort contributed by all authors, officers and the fire safety
enginesring professionals over the last few years.

Among the changes are - Chapters 15 on Smoke Control System that has been updated with the
publication of the latest Malaysian Standards 1780; entire Passive Fire Protection System chapter
llustrations has been upgraded from 2-dimensionat to 3-dimensional diagrams for ease of
understanding; Active Fire Prolection System chapter 5 on Portable, Fire Extinguishers had been
rewritlen with the Introduction of Performance Based Malaysian Standard 1539.

The "Guide to Fire Protection in Malaysia” entalls design concepts, standard and code, guidelines,
charts, diagrams and llustrations, system check list, testing and commissioning check lists which
are very comprehensive for any fire safety engineering professionals, fire officers and industrial
players. This will serve as a common platform for all fire Industry practitioners to obtain a common
understanding and interpretation of the Uniform Building By-laws.

Hence, | will like to congratulate and thank all parties concemed for their meticulous effort in
making it possible the publication of the 2nd edition of "Guide to Flre Protection in Malaysla®.
Special credit should go to Yang Berbahagla (Professor) Datuk (Dr.) Soh Chai Hock (Hon. FIFireE)
for Initiating this project and the Chlef Editor for the first edition of "Guide to Fire Protection to
Malaysia™ : ’

| will like o expfess my sincere gratitude to Yang Berhormat Dato’ Seri Ong Ka Ting, Minister of
Housing and Local Govemmenl, who has been instrumental and supportive of Fire and Rescue
Department's mission in pursuing world class excellence not only in fire and rescue operation but
also in the forward direction of fire safety engineering field of technical studies and applications.

DATO' HAMZAH BIN ABU BAKAR
Director General
Fire and Rescue Department Malaysia
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It s probably not Practical to design buildings that under no circumstances will any occupant be
trapped in case of fire. It is also not possible to secure absolute safety in buildings, generaily
because of human failure to maintain the fire protection inslallations or to do the right things right

and the fire regulations.

Whilst it is not always possible to achieve all the required fire precaulionary principles in old
structures or existing buildings, they can be applied in new buildings.

The larger the space, the greater is the potential area, the greater the potential fire risks and the
greater the likely fire loss should a fire break out. It is often necessary to increase the height of

2,3 BUILDING CONSIDERED AS AWHOLE

Passlve and Active Fire Protection
Passive fire protection is basically a planning matter and must be considered at the planning stage in
the bullding design In terms of mitigation of fire hazard and fire risk. The selection of fire resisting

Effective passive fire precautions represent good Planning, good design and sound construction,
which could complement other basic functions of a building.

2.4 THE NEW CHALLENGES

The overall fire defence strategies for development projects in Malaysia are based on the "Fire
Safety Philosophy” of the Malaysian Uniform Building By-taws 1984 where life safety is the first
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bullding designers and Malaysian fire fighters. When these mega projects were proposed, the
professionals had to venture beyond the perimeter of the “Uniform Building By-laws 1984" and adopt
international fire safety guides and practices including "Fire Safety Engineering Approach” and
“Performance Based Criteria”.




The building designers and fire prevention officers visited many projects and high rise buildings
throughout the world. Technical discussions were also held with various Fire Strategists, Fire
Chiefs, Standard Institutions and Test Laboratories to determine the most appropriate Fire Codes
to be adopted within the framework of the Uniform Building By-laws 1984.

The Uniform Building By-laws 1984, similar to all intemational building codes, cover a broad range
of buildings and use conditions but they cannot be expected to adequately reflect new technology,
recent relevant experience, innovation in design and unique building or occupancy conditions.”

To address such condilions, By-law 245 of the Uniform Building By-laws 1984 empowers the
Director General of the Fire and Rescue Department Malaysia, to accept alternative to the
requirements contained in the code where sufficient evidence is provided to demonstrate that the
proposed altemnative will provide equivalent or better performance.

It is hoped that this book will provide a clearer understanding on fire protection and the concept of
good fire engineering practice and design strategles to building owners, fire officers, professionals
and students in line with the fundamental principles of Uniformv Bullding By-law 1984.




3 BASIC CONCEPTS OF FIRE SCIENCE & THE BUILDING CONSTRUCTION

TANDING FIRE SCIENCE

ntially a chemical reaction known as combustion. i can spread in minutes and kill
in seconds. Knowing the characteristics of fire and underslanding how it can spread can help
Architects, Engineers and other professionals to formulate strategies on life safety and property
protection in building designs.

Four factors are needed to start a fire - FUEL, OXYGEN, HEAT and CHEMICAL REACTION. This
is known as the "Fire Tetrahedron'. If this chemical reaction is allowed to spread unchecked, a very
small fire will quickly develop into an infemo and become catastrophic.

Dlagram A: Flre Tetrahedron

CHEMICAL
REACTION

Let us remember “The world's largest fires can be extinguished by pouring a cup of water at the
right time."

A fire can easily be extinguished by removing one of the faclors in inhibiting the chemical chain
reaction of the combustion process. For example we can remove heat by pouring water on the fire
or removing the fuel or cutting off oxygen supply by using a fire blanket or foam.

=l

3.2 IGNITION, GROWTH AND DEVELOPMENT OF FIRE

i Dlagram B: Stages of Fire Development
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« IGNITION - A process in which fuel reacts with oxygen to give heat and light

. GROWTH - A fire once started can grow rapidly as it creates Lhe conditions for its own growth.
in an enclosed compartment, a critical stage may be reached where all the combustion
malerials are heated to flammable concentrations of gases and the fire suddenly flashes
throughout the whole compartment - this is known as a “flashover”

. DEVELOPMENT - The fire passes through a development stage after the initial growth. During
this stage the fire temperature increases slowly. However the fire continues to spread into other
areas, which then in tum conlinues the process of rapid initial growth and development.

« DECAY - In the decay stage, the fire will burn itself out due lo lack of fuel or oxygen.
« FUEL LOAD - The amount of available ahd potentially combustible materials to fuel Lhe fire.

« FLASHOVER - Simullaneous ignition of all combustible in an enclosed area. Flashover occurs
when the majority of the surface in a space are healed to the point at which they give off
flammable gases thai are hot enough to sustain combustion.

3.3 PRINCIPLES OF FIRE PROPAGATION

Through natural laws, heat and smoke will travel from hotter to cooler areas by any of the three
methods:

CONVECTION - More than 75 per cent of the combustion products of a fire, eg. smoke, buming
particles, toxic gases are dissipated in rising convection currents of hot gases at lemperatures of
800 - 1000°C. It will create a *mushroom effect”, when the rising convection current is blocked, eg.
by underside of floor or ceiling. It can also smokelog escape routes and prevent escape.

RADIATION - Radiant heat is transmitted to all buildings or materials lhat is adjacent to and not the
fire. It is the transfer of heat energy as electromagnetic waves. Radiation passes through normal
glass windows easily, and buildings with many or large windows are more likely to spread fire to
other buildings. :

CONDUCTION - The movement of heat through materials via excitalion of molecules eg. metals are
better conductors of heat than stones. Conducted heat can travel through partitions, floors, ceiling,
walls, to adjacent rooms, especially through melal piping, metal frames and joists. Combustible
materials or internal linings of adjacent rooms can be heated to their ignition temperature by
conducted heat.

3.4 FIRE PROTECTION IN BUILDINGS

A total fire safety system for any high rise building must include structural integrity during fire.
Structural failure when occupants are still in the building is catastrophic. The quality of workmanship
and the sustainability and durability of the building materials and systems require close attention.
The UBBL 1984 requires all buildings to have minimum structural integrity based on its usage.
Elements of construction can only be effective as fire breaks if they have the necessary degree of
fire resistance. The lhree criteria of fire resistance are:




INSULATION: The ability of an element of construction to resist or inhibit the heal.

INTEGRITY: The ability of an element of construction to maintain its shape and structural properties
and at the same time preventing the passage of flames and hot gases.

STABILITY: The ability of an element of construction to maintain overall structural integrity

The principal role of structural fire protection is to prevent the spread of heal and smoke from the
seat of fire to other parts of the building. The best way to confrol spread of fire is early detection
and extinguishment - and a reliable way of achieving this is by installing a system and good
housekeeping.

3.5 FIRE HAZARDS ASSESSMENT

Main factors contributing to fire hazard;

* The amount of combustible materials present.

* The potential heat output of these materials in a fire, ... their calorific value.

* The surface areas - most malterials bum at or near their surfaces.

= The potential heat source.

= Airflow condition and unrestricted air supply that sustain combustion.

* The design and construction of a building can have as much or even more effect on the
development of a fire than the contents of the building.

The Architect or Engineer have to assess the fire hazard of the building arising from its usage,
location and siting, area volume and height, number of people in the building and mobility of its
occupants, design and construction.

Fire tests have proven that all combustible materials when bumt, will produce some asphyxiating
or poisonous gases and nearly all produce smoke which hinders vision. Many plastic materials
produce highly poisonous vapours and very dense smoke. It is Important for building consultants to
check on the features of certain materials before installing into the building. These include:

* Susceptibility to heat, smoke and waler damage.

* The potential for producing burning droplets - skylight etc.

= Issue of repair after they have been in a fire.

* Issue of maintenance and replacement.
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3.6 GOOD BUILDING DESIGN WITH FIRE SAFETY MEASURES

. Provide adequate fire appliances access, fire hydrants and olher facilities to assist fire and
rescue personnel.

. Provide adequate fixed installation, where appropriate, for quick and effective detection
and extinguishment of fires.

+ Designing and installing building services so that they do not assist the spread of fire, smoke
or toxic fumes.

- Designing and providing adequate and safe escape routes for the occupants of the building.

- Selecting materials for the construction which will nol promote the rapid spread of fire or
generate dangerous smoke and poisonous gases.

- Subdividing buildings into compartments of reasonable sizes by means of fire resisting walls
and floors, providing fire slops to protect openings between floors and compartments.

» Designing and construcling the exterior of a building so that fire is unlikely 1o spread to it from
another buming building.

L4

3.7 EXISTING STRUCTURE AND HISTORICAL BUILDINGS

It is normally quite straight forward for Architects and Engineers to comply with the various fire
protection requirements for new buildings. However, it is often difficult for any building designer to
meet all the legislative requirements on fire protection when it comes to upgrading of old buildings.
Fire prevention officers and professionals should therefore always attempt to achieve a reasonable
level of fire precaution for their buildings to ensure adequate safety to occupants. For example reduce
fire resistance of imber structures in historical buildings could be compensated by increased/exira
provision of direction device and alarms together with extra fire suspension systems.

3.8 FIRE AND THE LAW

Architects and Engineers must remember Lhat the fire safety regulations in Malaysia are based on
international norms to protect life. However, some of the fire safety provisions in the UBBL 1984
and the Fire Services Act 1988 will also offer prolection to buildings and their contents as well as
fire fighters. A section in this book provide detail requirements of the Fire Services Act 1988. The
UBBL 1984 and the Fire Services Act 1988 should not be read in isolation, but should be read in
conjunction with all relevant Malaysian and Intemational legislations and standards.

3.9 CONCLUSION

When considering fire protection measures for buildings, it is important to understand that the salety
of occupants and fire fighters are interrelated, and that design solution should address the effect of

fire, smoke and toxic fumes in totality.
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\VE FIRE PROTECTION

g5E GROUPS

jose Groups And Compartments

Purpose Groups (By-law 134) categorise buildings or compartments within a building in accordance’
with their usesfintended usage or the dominant use in accordance with the Fifth Schedule. The
intended use or occupancy (Purpose Group) of a building or part of a building is a fundamental
consideration of the relevant sections of the Uniform Building By-taws in establishing minlmum
standards that need to be complled in order to achieve a satisfactory level of iife safely of the users
or occupants. . .

Some buildings exceed the physical size allowable for its designated Purpose Group. In that event,
itis divided into smaller compartments for Fire Safety management reasons to iimit the spread of
fire and to restrict the movement of smoke. Altematively, a building, designed to accommodate
different activities that fali under different Purpose Groups can be divided into compartments each
housing its own Purpose Group activity to enable each compariment’s fire safaty to be considered
in relation to the risks associated with the different types of usage. A compartment when used in
this Fire Safety context denotes a physically dellneated volumetric space or part of a building which
is separated from all other parts by one or more compartment walls or compartment floors or by
such walls and floors. * :

The anticipated fire hazards presented by any building will predominantly be dictated by the use or
purpose to which the building fs put to (Purpose Group). This s Influenced by the nature (residential,
working or public gathering) and level of occupancy of the buildings as well as the types of material
or anlicipated fire loads used in connection with that type of occupancy. For example, warehouses
differ greatly from department stores when it comes to the number of anticlpated occupants as well
as the potential fire load of their contents. Consequently, the minimum requirements to ensure fire
safety such as means of escape for occupants, permissible volume of compartments, fire resistance
rating of compartment walls, leve! of fire detection and fire fighting systems are directly related to
these usage groupings. These different provisions relating to the different usage groups in tum form
the basis for both designers such as Architects or Engineers and the Fire And Rescue Department
of Malaysia (JBPM) to establish the minimum passive safsty requirements as well as the minimum
fire safety installations necessary to comply with the UBBL.

The Fifth Schedule (Designation of Purpose Groups) in the UBBL (By-law 134, 138) lists the
respective usage description of each designated Purpose Group. Generally, Purpose Groups |,

"Il and Il cover groups with a Residential element where there is sleeping accommodation and

therefore extra danger in the event of fire. The remaining five Purpose Groups cover usage with no
sleaping accommodation, (See Appendix 1) -

The Second Table in the Fifth Schedule (Bydaw 136) lists the physical dimensional limits or
parameters (height, area and volume) permissible for each building or compartment in the
respective Purpose Groups. (Sea Appendix 2)

The Purpose Group designation amived at in tum becomes the basis for checking for compliance
with different areas of Fire Safety. These are contained in the Sixth Schedule (Permitted Limits of
Unprotected Openings - Bydaws 142 and 145), the Seventh Schedule covering Maximum Travel
Distances (By-laws 165[4), 166[2], 167[1), 170[b]) and Calcutation of Occupant Load And Capacity
Of Exits (By-laws 167]2], 168[2], 170[c], 171[c), 175), the Eighth Schedule (Restriction of Flame
Spread Over Walls and Ceilings-By-laws 204, 206), the Ninth Schedule {Limits Of Compartments
And Minimum Periods Of Fire Resistance For Elements of Structure - By-aws 143[3], 147,158[1],
162, 213, 216[2]) and the Tenth Schedule (Table Of Requirements For Fire Extinguishment Alarm
Systems And Emergency Lighting - By-laws 226[1], 237[1]) of the UBBL.
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FIFTH SCHEDULE OF UBBL

Number Of Descriptive Title
Purpose Group

| Small residential

] Institutional

1} ; Other residential
v Office

v Shop

vl Faclory

Vil Place of assembly
Vil Storage and general

Designation of Purpose Groups (By-law

424

134, 1 38)

20)

Purpose for which bullding or
compartment Is intended to be used

Private dwelling house detached or semidetached (not
including a flat or terrace house) not comprising more
than (1) a ground slorey, (2) one upper storey; and (3)
a basemen storey or basement storeys

Hospital, school or other similar establishment used as
living accommodation for, or for treatment, care or
maintenance of, persons suffering from disabillities due
1o illness or old age or other physical or mental disability
or under the age of 5 years, where such persons sleep
in the premises

Accommeodation for residential purpose other than any
premises comprised in groups land Il

Office; or premises used for office purposes, meaning
thereby the purposes of administration, clerical work
(including writing, book-keeping, sorting papers, filing,
typing, duplicating, machine-calculating, drawing and
the editorial preparation of matter for publication),
handling money and felephone and telegraph operating

Shop, or shop premises, meaning thereby premises not
being a shop but used for the carrying on there of retail
irade or business (including the sale to members of the
public of food er drink for immediate consumption,
retail sales by auction, the biisiness of lending books
or penadicals for the purpose of grin, and the business
of a batber or hairdresser) and premises to which
members of the public are invited to resort for the
purpose of delivering their goods for repair or other
ireatment or of themseives carrying our repairs to or
other treatment of goods .

Factory means all premises as defined in section 2 of
the Factories and Machinery Act 1967, but excluding
those buildings classified under purpose group vill
- storage and general

Place, whether public or private, used for the atiendance
of persons for or in connection with their social,
recreational, educational, business or other activities,
and not comprised within groups Ito Vi

Place for storage, deposit or parking of goods and
materials (including vehicles), and other premises not

. comptised in groups | to Vit
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In the interpretation of the application of the Tenth Schedule, it is generally accepled that the
residential portion (apartments and flats) is excluded from consideration.

In mixed use buiidings, By-law 215[2] (Height Of Buildings) of the UBBL allows height of different
compartments within a single building to be individually considered {(measured in accordance with
By-law 135 of the UBBL) in compliance with the Sixth to Tenth Schedules when the compartments
are separated by continuous vertical planes, (See Diagram 4.1.4.1).

Sprinklers have over time been proven to be a most effective form of fire control. The effectiveness of
automatic sprinklers (coupled with detectors) as an early fire suppression and containment system
in effect extends the evacuation time which occupants have to make their way to safety (By-law
136). This effectiveness In suppressing and containing fire before it gets out of control is recognised.
Consequently, the limits of dimenslons for areas and volumes in buildings and compartments which
are installed with automatic sprinklers are allowed to be double that of buildings or compartments
nol fitted with sprinklers to reflect the reduced risks in sprinkfed buildings.

4.1.2 Shopping Centres And Shop Compartments S

Single Department Store buildings developed and evolved through retall and design innovations
info buildings where several stores or shops open onto and are linked by a covered or roofed over
“street” that combined the circulation paths for means of egress with pedestrian routes. Within this
mall can be found a mixture of large stores or users termed Anchor Tenants (like a Department
Store within a mall or complex) and smaller shops that open onto the mall. it is generally
expected that within this mall will be a mixture of other uses such as food courls and cinemas
and occasionally amusement arcades. Malls exiended vertically become the modem day large
shopping cornplexes.

When malls and large shopping complexes became poputar, they required new interpretations of
the UBBL as their nature did not fit into any single typology either In size or in complexity, bearing
in mind the paramount need to maintain as efficient a flow of shopper traffic as possible. In the
United States, the code provisions for covered mall buildings grew out of many years of application
of special interpretations of existing codes.

In Malaysia, the following recommended guidelines are to be observed when designing shopping
centres (as contained in the Sarawak Building Ordinance) :

() The size of shop compartments shall not ekceed:
(a) 7,000 cubic metres and 2,000 square metres floor areas for unsprinklered buildings;

(b) 14,000 cubic metres and 4,000 square metres floor area for fully sprinklered buildings
and shall be fully compartmented from any other parts of the shop area.

(1) Where the floor area of building with fully automatic sprinkler installation is subdivided, there

shall be no restriction on the tolal area, provided that:

(a) not tess than 60% of the total area shall consist of units of separate shops not
exceeding 280 square mefres each of which is enclosed as in paragraph ii.; and

(b} shop units referred to In paragraph (i). shall be enclosed on three sides by walls having
a fire resistance equal to the compartment wall as required above; and the frontage
onto a covered mall or open pedestrian footpath constilutes the fourth side, and shops
on a comer side will not require a third enclosihg wall. The remaifing areas may consist
of shops larger than 280 square metres but not exceeding 2,800 square metres;
provided that:
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(b.1) shop areas exceeding 2,000 square metres shall not face each other across a
mall or a pedestrian footpath unless both frontage are protected by automatically
operated shutters giving at least one hour fire resistance; and

{b.2) where shops which adjoin one another with their open sides in a same place are
of floor areas exceeding 8,000 square metres each, they shall be protected by
back-up walls behind the shop windows for a distance of at least 3 metres on both
sides of the intervening wall or be separated from sach other by at least one small

unit of not more than 280 square meires area.

Dlagram 4.1.2.1
Compartmentation of shopping centros

Wﬂ%’i
o ik anchor
O <7,000m™- )

sufficient egress independent of enall Comer shop require only -
2 enclosing walls

Small Intermediata shops
<280m* enciosed on 3 sides

B L i
eprinidarad) | o by walls with FRP equal 1o
! ‘14%-400011" { Bl compartment wall (2hr/4br)
o ;——L( | ' 4 f‘ Vi tore refles on egress
12 ull D 1 i . i vy
Ny
Shop
<280m?
Store 2, not an
anchor store
>2,000m*

FZI gLl

no restriction on floor area
if building I equipped with Compartment C
fully automatic sprinklers
Notes:
(i){a) In compartment B, retail spaces/shops floor area shall be 60% or more of the total
compartment area. '
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Diagram 4.1.2.2
Arrangement of shops

A, A= 2,000 - 2,B00m
A2, A3 =280 - 2,800m*
B = shop < 280m*

Area of all B = 60%

of lolal erea

_l
where A, A1= 2,000 - 2,800m2
and face esch other across mall,

automatically operated
shutler = 1 hour resistance

protection Is necessary.

() where A1 + A2 = 2,000 - 2,800m* —
they should be separated by smaller

shop units of not more than 280m” () whare A2, A3 = 260 - 2,600m’

adjoin each other and onic the same
place, back up walls of al least 3m on
either side of intervening walls shall be

provided,

4.1.3 Atrlums

The National Fire Protection Association Life Safety Code (NFPA 101) defines Atrium as A large
volume space created by a floor opening or a serles’ of floor openings connecting two or more
stories that is covered at the 1op of the series of openings and is used for purposes other than
an enclosed stairway; elevator hoist way; escaiator opening; or utility shaft used for plumbing,
electrical, air conditioning, or communications facilities”

The Building Regulations 1991 of England and Wales define an Atrium as "a vertical space in
a building which openly connects three or more floors and is enclosed at the top by a roof or
floor. (Shafts containing exclusively stairs, escalators, lifts or services are not included in this
definition)”.

The two definitions are not inconsistent and both define a vertically linked volume of space over _
several floors. Atrium buildings very often combine aspects of malls and high rise buildings. The
greatest concem regarding atrium fires involves the control of smoke. Where atriums are used,
there is actually an added degree of safety to the occupants because there is a large volume of
space into which the smoke can be drawn into and then dissipated. However, there is a need to
ensure that dangerous concentrations of smoke are promptly removed from the atrium, and the
exhaust system needs careful design.

]
;
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(i)

(iif)
{iv)

v

(vi)

{vii)

Alriums may be penmitted in buildings provided the following conditions are met:

The minimum horizontal dimension between opposite edges is no less than 6 metres and
the area of the opening is not less than g5 square metres. Atriums need not only be
rectangular shaped, and for practical reasons, the horizontal dimension obviously cannot be
applied in comer or niche locations. The minimum dimensional requirements are aimed at
ensuring that the atrlum designers create a large smoke accumulation chamber, which
manages the smoke concentration early in the fire before the building sprinkler system
achieves control of the fire and before the required smoke control system begins to control
smoke accumulation. The geometry specified by the minimum dimensions help to keep the
atrium opening from behaving as a fiue or chimney in lieu of an initial smoke accumulation
chamber. The 6 metres and 95 square metres represent the best aggregated thinking of
experts in the field of fire safety.

The exits are separately enclosed from the atrium. Access to the exits is permitted to be
within the atrium. It is considered that given the compliance with the stringent conditions (i)
to (vii) of this part an adequate averall package of safety measures is afforded to allow exit
access to be within the atrium.

The atrium is open and unobstructed, with a low to ordinary hazard content.

The building is fully protected by automatic sprinklers. The entire building rather than just
the atrium opening and its communication space, must be protected by a supervised
sprinkler system.

The sprinklers to ceiling or roof of the atrium may be omitted if the celiling/roof is more than
17 metres above the floor of the atrium. The reason for this exception is that above 15
metres, it has not been demonstrated that sprinklers direcily over the fire will effectively
respond to the fire in a imely manner. In fact, the mist resuiting from the sprinkler spray
being evaporated by the hot column of rising air may most probably interfere with the
functioning of the smoke collection chamber at the top of the atrlum by lowering the
temperature of the smoke and thus affecting its density and affecting the plume
characteristics.

A smoke control or smoke exhaust system is provided for the atrium and adjacent spaces,
complying with approved slandards. The exception is when an engineering analysis can
demonstrate that life safety during the egress period will not be compromised.

The smoke control or smoke exhaust system installed shall be activated by:

(a) Smoke detectors located at the top of the atrium and adjacent to each of the relum air -

intake from the atrium or beam detecfors at the appropriate level; or
(b) The automatic sprinkier system serving the atrium zonefs; or
(c) The automatic detector system (but not manual call point sysiem); or

(d) Manual controls readily accessible to the fire brigade.
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(viii) The alrium is separated from adjacent occupancy by a fire barrier with at least one hour fire

(ix)

resistance with the exception {hat:

{a) Any number of levels of the building shall be permiltted to open directly to the atrium
without enclosure based on the results of an engineering analysis acceptable to JBPM.
This engineering analysis shall demonstrate that the building is designed to keep the
smoke layer interface above the highest unpratected opening to adjoining spaces, or
2,000mm above the highest floor level of exit access open to the atrium for a time
period equal lo 1.5 limes the calculaled egress time or 20 minutes, whichever is greater.

The engineering analysis shall include but not be confined to the following elements;

(a.1) Fire dynamics, includin_c} fire size and location, materials likely to be burning, fire
plume geometry, fire plume or smoke layer impact on means of egress and
tenability conditions during the pericd of egress.

(a.2) Response time and performance of building systems including passive barriers,
automatic detection and extinguishing and smoke control.

(2.3) Required safe egress lime for the occupants to reach building exits, including time
required to exit through the atrium as permitted by this guideline.

(b) Glass walls may be used in lieu of fire barriers where automatic sprinklers are spaced
not more than 1.8 metres or less apart along both sides of the glass wall and not more
than 0.3 metre from the giass so that the surface of the glass Is wet upon operation of
the sprinklers. The glass used shall be tempered, wired or laminated glass held in place
by a gasket system that permits the glass frame system to deflect without breaking the
glass before the sprinklers operate. The intent of the requirement for the closely spaced
sprinklers to wet the atrium glass wall is o ensure that the surface of the glass Is wet
upon operation of the sprinkiers Autormnatic sprinklers shall not be required on the atrium
side of the glass wall and Inoperable windows where there Is no walkway or other floor
area on the alrium side above the main fioor level. The concept of welling the glass that
is exposed to fire without specifying a water application rate is that as long as there is
Some water present to absorb the heal, the glass will not reach excessive temperatures
that would cause failures. To ensure that water will reach the surface of the glass, window
blinds and security shutters must not be placed between the glass and in the line of
closely spaced sprinklers.

(c) Glazed doors forming part of the glass walls shal be fitted with door closers complying
with By-law 164.

The selection of materials used to line the roof/ceiling over the alriums has to be made with
care. Materials that melt and drip molten debris to the atrium floor below can pose an
additional hazard both to users as well as alding fire spread. Plastics ars to be avoided. In
any event, By-laws 203 and 207 are to be complied with, and only materials with & Class O
- surface of No Flame Spread - rating should be used [By-law 204A., a. and b.]. By-law 207
- Exception relating to ceilings should be exercised very carefully when applied to cellings
over atriums as the risks posed by the exceptions are different when compared to
conventional ceilings over non-atrium spaces or voids.
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Diagram 4.1.3.1
Plan view of a typical atrlum

wall must-comply
with (vil))

Diagram 4.1.3.2
Sectlonal view of a typical atrium

wall must comply
with (viii)
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Diagram 4.1.3.3
Sprinkder for wetting glass

Sprinkler for
waliing glass

. Floor levels apening to atrium. Levels 2, 3 and 9 open to atrium; levels 1 and 4 through 8 enclosed

by glass walls. Sprinklers required on non-atrium side of all glass walls, on atrium side at base of
atrium, and on atrium side on other levels with walkways.
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4.1.4 Mixed Use Buildings :
Where a building contains usage falling under different purpose groups and each is contained within
compartments, By-law 215 of the UBBL allows the height of each part of the building housing a
different purpose group, if they are vertically separated, to be considered separately for compliance
with Schedule 6 {calculation of permitted limits of unprolected areas), 7 {calculation of occupant
load and capacity of exits), 9 (limits of compartments and minimum periods of fire resistance for fire
extinguishment alarm syslems and emergency lighting) in the UBBL.

Dlagram 4.1.4.1
Computation of mixed use building In compllance with UBBL

—g

Parl A of Building Use/Purposs Group: Hotslll
HT1 to be used for compliance
with Schedules 6, 7, 9, 10 of By-law

Vertical compartment wall
separating Purpose Group 111 &V
Bydaw 215

Part B of Building Usa/Purpose Group:

HT1 ShopsiV
HTZ to be used for compliance
with Schedules 6, 7, 9, 10 of By-laws
ground level
r ]
Campariment floor
above basement
By-law 138{d)
Parl C of Building Use/Purpose Group;

Basement Parking/VIll
DepthvHT3 to be used for compliance
with Schedules 7, 9, 10 of By-laws
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4.2 FIRE APPLIANCE ACCESS

4.2.1 Design Notes

Vehicular access to the exterior of a building is needed to enable high reach appliances, such as
turntable ladders and hydraulic platforms, to be used and to enable pumping appliances to supply
water and equipment for fire fighting and rescue activities.

Access requirements increase with building size and height.

The able in By-law 140 stipulates the proportion of the building perimeter that must be accessible
to fire fighting appliances.

In planning the vehicularfappliance access, consideration should be given to the design of the
hard standing/access road in relation to the building with respect to features such as overhangs,
canopies, tuming radius and other obstructions to the free operation of the fire fighting appliances.
(See diagram 4.2.2.1).

Location of hydrants must similarly be considered. Too close a placement adjacent to the building
or beneath an overhang may expose Fire and Rescue personnel to unnecessary risks or worse,
render them inoperable in an emergency. Similarly, too close a location to routes of vehicular lraffic
may render them susceptible to damage.

4.2,2 Access Considerations
Dlagram 4.2.2.1

Relationshlp between building and access fo.r Fire Appllance
{Medium to highrise and new bulldings)

Nota:

A<2m

C > 10m will aflow usse of both

turntable and hydmulic platform

max welght of appliance is 26 lonnes
width of appilance Is 2.5m .
min overhead clearance for access is 4m
max gradlent to access is 1:12
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Type of Appllance

Tumtable Hydraulic Platform

(m) (m)

A, Maximum distance from edge 4.9 2.0
of hardstanding to building

B. Minimum width of hardstanding 5.0 55
of hardstanding to building

C. Minimum distance of far edge 10.0 7.5

of hardstanding to building

See Appendix 1 for Specifications of Fire Appliances for the purpose of Designing for Fire Access
for Fire Rescue Vehicles.

4.2.3 Perimeter Appliance Access lllustrations

Dlagram 4.2.3.1
One sixth perimeter appllance access

Building volume 7,004m*
to 28,000m*

Fire Appliance A

X > 1/6 (A+B+C+D)

Note: Tuming provision required for the fire appliance if dead end access exceeds 18m,
Tuming provision can be in the form of hammer-head or luming circle.
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Dlagram 4.2.3,2
One sixth and one fourth perimater appllance access
City/Built up location with edjacent buildings

Building Volume
7.001m*
to 28,000m”

-~ 6m back lana

Accessible parimaler of buliding

Main road used for appliance
access if not less than 12m wide

Pavemant
C = 1/6 (A+B+C+D)
Appliance access from main road is sufficient if the building volume does not exceed 28,000m3.

In the event the 6m back lane is accessible by fire fighting appliance and the building volume
28,000m? but is less than 56,000m?, then,

A +C 2 1/4 (A+B+C+D)
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Diagram 4.2.3.3
One half perimeter appliance access

Buliding volume 56,001 m’
to 84,000m’

at least 12m

<

B +C 2 112 (A+B+C+D) .
Fire appliance access

Dlagram 4.2.3.4
One half perimeter appliance access In clty slte with ad]acent bulldings

BuBding volume 56,001m’
to 84,000m*

&m back lans accessible
1o fire appliance

Main road used for appliance
access if nol less than 12m wide

~— Pavemenl

A+ C2z 12 (A+B+C+D)
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Diagram 4.2.3.5
Three fourth perimeter appliance access

Building volume 84,001Tm®

Fire appliance access minlmum Bm wide
te 112,000m°

Access road of al least
12m wida

A+B+C23/4 (A+B+C+D)

Diagram 4.2.3.6 .
Three fourth perimeter appllance access

Building veluma 84,001m" =~
to 112,000m*

Access road of al leasi
12m wide

B+ C + D >34 (A+B+C+DY m mad of at least
2
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plagram 4.2.3.7
Island site

Building volume above 112,000m’

Minimum 6m fira
appliance access

Access road of at leasl 12m wide

The minimum permissible width of a Fire Appliance Access is 6m.

The minimum tuming radius around comers of building shall be provided as follows:

Dlagram 4.2.3.8
Fire appllance access

Building

: B L(13m)
W2 (6m min) . W = uncbstructed width Appliance Access
N \(’ L = length of largest Fire Appliance {currently 13m}
s ‘. W4 (Bm min) d - cut-back dislance is obtained by intersecting
B Mo e imaginary comer of  building with line A"~ 'C’
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These dimensions are preferred dimensions.
Discretion should be applied in built up sites eg. city centres.

Dlagram 4.2.3.9
Fire appllance tum-around dimensions
i) T-Turn
min 6m radius
min 6m radius
vmn 6m
iii) Shunt
w {min 6m)
2w radius
min 6m radius
\w/(min 6m>)\
iily Circle

D (12m min}
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i 4 2.4 Hydrant Locatlons

plagram 42.4.4
2 | ocation of hydrants

Fira Appliance Access Pavement / Shoulder

Hydrants should be located:

(i) notless than 2m from adjacent buildings and overhangs.

(i} between 0.61mto 2 4m from Fire Appliance Access.

(iv) away from riﬁks of vehicular damage.

(v} not more than 90m apart from each other (in new buildings

45m radius of the new building).

27
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4.3 WALL AND FLOORS

4.3.1 Party Walls

Party walls in the fire safely context refer to walls that separate units of different ownership as in
walls separating houses, flals or shops. Party walls (By-law 86) serve to prevent the spread of fire
from one terrace unit to the next. The UBBL states that party walls shall be of solid masonry or in-
situ concrete of not less than 200mm thick or if constructed at different imes, made up of two skins,
each of not less than 100mm thick.

Dlagram 4.3.1.1
Party wall to terrace houses

+ Temace unit 2

Temrace uni 1

In mutti-storeyed flats and terrace houses of reinforced concrete or protected steel framed
construction, the thickness of the non-load bearing party wall shall not be less than 100mm. This
exceplion applies to framed residential buildings only.
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Party walls must be raised 230mm above the upper roof surface measured al right angle to the
surface to act as flame deflectors.

Dlagram 4.3.1.2
Junctlon of party walt with roof

Distance measured
perpendlcular
to the roof surface

Party wall

Dlagram 4.3.1.3
Junction of party-wall with roof valley gutter

Roofl
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For low-cost terrace house (not flats), the following detail may be accepted by JBPM.

Diagram 4.3.1.4
Alternative party wallfroof detall for low-cost terrace house

Moriar bedding

Non-combustible roof malerial

Party wall of pc block

The following illustrated T-barrier may be accepted in lieu of the 230mm raised party wall

Dlagram 4.3.1.5
Alternative party walllroof detall

Tile fully embedded

RC flame deflector
Batlen
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4.,3.2 Recess and Chases
By-laws 88 and B9 allow recess and chases to be made in walls but dimensions are limited such
that the minimum fire resistance inlegrily of external and party walls are maintained.

Dlagram 4.3.2.1
Mustration of recess In external wall

Lintol or archway as
necessary

Exlamal wall

{x) 330m wide minimum measured
on Inner surfece to extemnal wafl

Area of recess shall not be more:

than 1/2 area of wall
Dlagram 4.3.2.2 Dlagram 4.3.2.3
Recess In external wall Recess In party wall

200mm {min)

%

External wall

100mm\min_

10Dmm {min)
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A chase may be made in a wall for pipes and other services. The thickness of the wall at the back
shall not be less than 90mm for-external wall and 100mm for party wall. Width of chase shall not
exceed 200mm,

Dlagram 4.3.2.4
Chases in party wall and relevant external wall

4.3.3 Separating/Compartment Walls and Floors

By-laws 147 {(construction of separating wall) and 148 (compartment walls and floors) ailow
separating and compartment walls which are not party walls to be constructed of materials other
than masonry so long as they comply with the required FRP [Fire Resistance Period). Similarly,
structural elements carrying the separating or compartment walls shall themselves comply with the
same FRP requirements (By-aw 217).

In the event of a compartment wall separating two or more purpose groups, it shall be protected in
accordance with the more stringent requirements of the purpose groups. (By-law 216 para 2).

Single-storey buildings (including factories/iwarehouses) are not required lo provide fire protection
to their structures if they do not form part of compartment walls. (By-law 216).

Non load-bearing compartment walls {party walls) separaling a flat or maisonette from other parts of
Lthe same building shall not be required to have fire resistance exceeding 1 hour unless the purpose
group of the part of the building separated by that compartment wall is different {or is protected
shaft) and the minimumn period of fire resistance required is 1.5 hours or more (By-law 218).

By-Haw 137 slipulates lhat floors in buildings exceeding 30 melres in height shalf generally be
conslructed as compartment floors. (See diagram 4.3.3.3)
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Dlagram 4.3.3.1
speclal requirement as to compartment walls and compartment floors

Compartment wall e —

Fire door to have
FRP rated Lo 172 of
thal for the walls

Junction shall be
fire-slopped

Dlagram 4.3.3.2
Separation of ducts/flues In compartment

Non-combustible
construction of not
Compartment wall mors than half of FRP
(X Hr FRP) of comparimer wall
By-law 148(5)
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Diagram 4.3.3.3
Floor in building exceeding 30 metres to be constructed as compariment floor.

Building helght -
excesds 30m o
Mezzanine floor wilhin -
a compariment may nol
be a compartment floor
All loors above 9m
10 be construcied as
compartmeni Roor
b -
Floors balow Sm need
not be constnicted as
compariment floors if the
cubic capacity does not
exceed compariment limils
| below 8m
A0
.\_\. / F.
rfﬂ‘mnd level !
| k -
By-law 138
Floor over
basament
— storey axceeding
e 100m? shall be
compartmenl Aoor

Nole: Openings are allowed if an atium compties wilh requirement of Fire Authorities
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4.3.4 Stages in Places of Assembly
The proscenium wall is to be regarded as a fire isolation wall, allowin

stage and lo minimise risk of smoke infittration into the main hall.

g the containment of fire back-

Diagram 4.3.4.1
Stage In places of assembly (section)

0.92m above roof

opentng area of (B) and {C)
shall nol exceed 858m* each

Diagram 4.3.4.2
Section through stage opening
0.92m min if roof FRP not

— /_ complying Sth Schedule
- x

Opening area:- max 3 openings
2 openings other than slage
opening max area 1,858m°
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4.3.5 Horizontal and Vertical Barriers of the External Wall
These walls or deflectors are inserted to prevent flame spread via the external facade to the floors
above eg. window to window. They shall comply with the same FRP as the compartment walls.

Care has lo be taken in curtain-wall detailing to prevent the extemal skin of the building from
becoming the casing to a smake stack by allowing smoke to travel up to a different floor. Smoke
barriers shall retain integrity over the pericd of fire resistance required.

Dlagram 4.3.5.1
Flre barrlers to external wall

or __

) G

L

J6
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L piagram 4.3.5.2

smoke barriers behind curtain walls
Curlain-wall

EXTERMAL

Fira and smoke barier

4.3.6 Protected Service Shafts

Protected shafts penetrate across compartments or floorsina building. They can be shafts camying
utilities (piping, electrical and telecommunication service etc.} or are service shafts carmying lifts and
including escape staircases.

In the former context, all penetrations of floors and walls shall be fire-stopped.

in the latter context, they often enclose protected staircases or lift lobbies that will have to be

ventilated or pressurised o allow venting of smoke or prevent infiltration of smoke to provide safe
passage for both escaping occupanis and safe access for fire fighters.
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Dlagram 4.3.6.1
Fire stop at plpe openings ir protected shait

Fire slop

— Fire slop

Floor level

Floor lavel

Any opening for a pipa

shall be effactively fire
stopped
Protected shaf
Pipe
Diagram 4.3.6.2 .
Ventilatlon for It shaft not opening to protected lobby
———— Vanlilation -
Machine room {min 0.09m%)
Roof level
Ventiation — |
{min 0.09m?)
Floor level
External walll\
“-H“‘“n
Unprotected lobby
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Diagram 4.3.6.3
ventliation for lift shaft not opening to protecied lobby

_— Venlilalion {min 0.09m’)
Venled to exterior through
a duct of the required FRP
as for the lift shaft

Dlagram 4.3.6.4
Opening of Iift shaft or lift antrance shall open Into a protected lobby

Prolected lobby

Nole: Protected lobby may be omitted when the following are observed:
iy  Fire rated landing doors are provided to life shaft.
ke infitiration and spread to other floors.

(i)  This lift shaft is pressurised to prevent smo
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4.3.7 Cladding on External Wall
Vide a directive issued by the DirgCtor General of JBPM in April 1997, all aluminium composite
claddings on buildings above ﬁ‘ém\,beight shall be supplied with non-combustible cores. This
directive was issued to avoid a scénario where the occurrence of a fire in a high rise building could
result in the core of a composite panel catching fire, melting and spreading the fire by dripping
molten and flaming core material to other areas below the source of fire. In addition, the dripping

molten core material could also pose a danger to occupants leaving the building or Fire Rescue
personnel working on the fringe of the building at ground level.

Diagram 4.3.7.1
Class O cladding on external wall < 1.2m from boundary

Class O cladding
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plagram 4.3.7.2
class O cladding on external wall > 1.2m from boundary

v

10 provision in respect
to the boundaries
indicated

Class O dladding

Index nol more than 20.
Timber cladding al least Bmm
thick ls also ecceplable (the
index relalas to {ests specified
in BS 476 Part 8)

Dlagram 4.3.7.3
Roof Inclinatlon more than 70°

f * j 3
Roof al 70° angle or more J Adjoining space

Roof shall be deemed
to ba part of external
wall or side of a buliding
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4.3.8 Reference to Sixth Schedule

a. Background

The provisions of the Sixth Schedule and By-laws 142 to 146 are based on the objeclive of
establishing a reasonable basis and standard of space separation to be specified between buildings
for reasons of prevention of flame spread and protection from extemnal fire sources.

The external walls of a building are required to resist the spread of fire over their surfaces and from
one building to another. In assessing the adequacy of resistance to fire spread, regard must be
given to the height, use and positior: of the building.

In this respect, the roof of a building must also offer adequate resistance to the spread of fire across
ils surface and from one building to another. Hence the treatment of the roof as a wall element
when it is at an angle steeper than B0 degrees [By-law 145a].

External walls serve to restrict the outward spread of fire to a bullding beyond the boundary and
also help to resist fire from outside the buiiding. This is achleved by ensuring that the walls have
adequate fire resistance and extemnal surfaces with restricted fire spread. Fire spread between
buildings usually occurs by radiation through openings in the extemal walls (termed ‘unprotected
areas').

For obvious reasons, if the external wall forms part of the structure, then it or the structural part of it
must of necassily be constructed of non-combustible mataerials or as in the case if steel structures,
be adequately protected with non-combustible materials. [By-law 142.3).

The risk of fire spread and its consequences are related to;

(i) the severity of the fire;

(i)  the fire resistance offered by the facing extemal walls including the number and disposition
of the unprotected areas;

(i) the distance between the buildings; and

(iv) the risk presented to people in the opposite building.

In general, the severity of a fire will be related to the amount of fuelicombustible material contained
in the building per unit of floor area (fire load density). Certain types of bulldings, such as shops,
industrial buildings, and warehouses may contain large quantities of combustible materials and are
usually required to be sited further from their boundaries than other types of buildings.

The provisions of the Sixth Schedule limit the extent of unprotected areas in the sides of a building
which will not give adequate protection against the external spread of fire from one building to
another. Based on the general background above, the Sixth Schedule makes assumptions on the
foltowing:

(i) that the size of a fire will depend on the compartmentation of a building, so that a fire may
involve one complete compartment, but will not spread to other compartments;

(i)  that the intensity of the fire is related 1o the use of the building (ie. Purpose group); and

(i) that the amount of radiation that passes through any part of an external wall that has fire
resistance may be discounted.

b. Boundarles

A relevant boundary as the name implies represents a boundary that is relevant to that side of the
building for the purposes of checking compliance with the Sixth Schedule. {See diagram 4.3.8.1)
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It need not be a legal boundary as in a land boundary established by survey which is for the
purposes of land ownership demarcation. The relevant boundary marks the base line from which
measurements are taken for the purpose of establishing the set back distance of a side or of a
building for the purposes of Sixth Schedule calculations. This distance is then used 1o establish the
percentage of unprotected openings permissible in the relevant proposed building facades.

If a building abuls onto an existing playground or road, the relevant boundary may extend inlo
both those spaces eg. centre line, as they are not anticipated to be occupied by buildings in the
foreseeable future.

For the purpose of practicality and preservation of legal rights of land owners in an existing buift
up environment like Kuala Lumpur, it is advised that the side boundary facing an existing building
be used as the relevant boundary for compliance. It is impossible to haul up owners of existing
buildings 1o reduce their unprotected openings if their relevant boundaries exiend beyond their site/
side boundaries| By the same token, it wouid not be fair to expect a new owner lo set back further
or reduce his opening because the neighbour had not complied originally.

Notional boundary (See diagram 4.3.8.2) is an assumed or imagined boundary between two
buildings built or to be built on the same site. This boundary is established by reference to the Sixth
Schedule. In the case of an existing building on site, the nolional boundary is set by checking the
building against the Sixth Schedule, then it becomes the basls for astablishing either the set back
or permissible opening percentage in the new building proposed.

Relevant Boundary .
This diagram sets out the rules that apply in respect of a boundary for it to be considered as a
relevant boundary.

For a boundary to be relevant, it should:

(i)  caincide with, or

(i)  be parallel to, or

(i)  be at an angle of not more than 80 degree to the side of the building

Dlagram 4.3.8.1
Relevant boundary (Refer to By-law 142)

Sixth Schedule Part Ii (1)

This boundary is al less
than 80" to slde C

and is therefore relovant
loside C

This boundary Is paraliel to and
therefore retevant lo side D

This boundary is

D
- parallel lo side A

BUILDING

This boundary coincides with and

is therefore relevant lo side B 14 relavant boundary may
be the cenlreline of a road,
railway, canal of river
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Diagram 4.3.8.2
Notlonal Boundary

This diagram sels out rules that apply where a building is proposed on the same site as another
building, so that a notional boundary needs lo ba assumed between the building.

Bullding Bullding
A B

_:{m__._._

compliance with the provisions compllance with the provisions -,
for space separation in respect for space separation in respect
of building A of building B

The notional boundary should be set in area between the buildings using the following rules:

1. Itis only necessary to assume a notional boundary when the building are on the same site.
The building can be new or existing.

2. The notional boundary is assumed to exist, in the space between the bullding and is
positioned so that one of the buildings would comply with the provisions for space separation
having regard to the amount of its unprotected area. In practice, if the bulldings |s existing,
the position of the boundary will be set by the space separation factors for that building.

3. The sitting of the new building or the second building if both are new, can then be checked
to see that it also complies - using the notional boundary as the relevant boundary for the
second building




Dlagram 4.3.8.3

Dlagram 4.3.8.4

2 or more smaller areas
within an area of 1m?

*=1.5m min disiance
y=no restriction
z=4m min distance

Represents an area of —
not more than 0.1m?

Status of combustible surface material as unprotected area

Area of fire resisting wall

Area of fire resisting wall
with combusfible
matadal=axb

Arsa of wall counted as
unprolected area=0.5axb
and Is centred on ectual area

without combustible surface.

Compartment wall line
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Unprotected areas which may be disregarded In assessing the separation distance from the boundary

The unprotecied area of
the axternat wall of 8
stalrway forming a
protected shafl may

be disregarded for
separation distance

— Opening of this size represents
an unprolecled area of nol more
than Tm® which may consist of 2
of more smaller areas within an
area of 1m?

of combustible surface material.
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c. Sample Calculations
Calculations of permitted limits of unprotected areas (By-laws 142 and 145)

Assumplions:
- Single building which is not comparimented
- Purpose Group IV (Office)

Dlagram 4.3.8.5
Sample calculation using the Sixth Schedule

Enclosing reclangle with relevant
plane of reference 9m x 21.4m

Opening B

Canopy deemed
not parl of structure

fxa o ba disreganrded becausa
opening C has eggregate area of
Opening A less than 1m?, Therefore, it can be
disregarded in the unproleciad area

from plane of Relevant boundary Iculat_bﬂ. Sbih Schedule Part 1,
reference to plane of reference Rule 2(ii) Rule 2 > 4m fromﬁme of
8m x 3m Plane of refarence unpr?tectecf area on same

Part i (2) building.

Enclosing rectangle size on relevant plane of reference

9m (w) x 21.4m (h) = 192.6m?

-

Relevant boundary distance from enclosing rectangté 7.5m ,
s A e— r—— St T g

Using Table 1 of Part 1l Sixth Schedule for enclosing rectangle_’éé%}n high, width of 9m, distance of
7.5m from relevant boundary, the limit of unprotected percentage of the enclosing rectangle shall
not exceed 70%.

Calculations to check compliance
Opening 'A" - 9m (w) x 3m (h) =27m3’

Opening ‘B’ ~ 10 nos x 3m (w) x 2m (h) = 60_!1:|2
Total Opening Area = 87m?
Check 1 - Total area of 87m?

Unprolected Opening Area is less than 210m? (purpose Group IV).
Therefore it salisfies Part 11l 1(a) of Sixih Schédule.
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Check 2 - Unprotected percentage of enclosing rectangle is 87n\1“} 1 492.6m? = 45.17%. oy Tt e

Limit of unprolected percentage of enclosing rectanglé is 70%.
Therefore it satisfies Part Il of the Sixth Schedule.

4.4 MEANS OF ESCAPE

4.4.1 Explanatory Notes

(i)

(i)

(ifiy

(iv}

)

Fire does not normally start in two different places in a building at the same time. At the
Initial stage, fire poses a danger only in the part of the building in which it starts. Thus, an
important principle in the design of fire safety is to contain the fire within a compartment
and to extinguish it while preventing fire and smoke from spreading to other parts of the
building.

The items that are the first to be ignited are often furnishings and other items not controlled
by the regulations. It is less likely that fire will originate in the structure of the building.

The primary danger associated with fire in its early stage is not flame but smoke and
noxious gases produced by the fire. A person can withstand a smoky situation for only about
3 minutes after which he will faint or die.

Smoke also obscures the way to escapé routes and exits and impede movement. In this
situation, & person can move only about 12 metres (40 feet) per minute. In allowing a
minute to escape, trave! distance to safety In an unprotected escape route is generally to be
no more than 12 metres (40 feet).

Because of the danger posed by smoke and fumes, fire safety design must limit the spread
of smoke and fumes especially through concealed spaces in buildings.

4.4.2 Basic Principles of Design

(0

(ii)

(iit)

(iv)

V)

In the event of fire, the occupanis of any parl ofa building must be able to escape safely
without reliance on external assistance or rescue by the fire service and wilhout having to
manipulate appliance of apparatus.

The design of means of escape should take into account the form of the building, the
activities inside the building, the likelihood of fire and the potential of fire spread through the
building. The UBBL 1984 stipulates differing requirements for different purpose groups of
buildings and differing requirements for sprinklered and non-sprinklered buildings.

There should be alternative means of escape in most situation as there is always the
possibility of an escape being impassable by fire or smoke. Single staircase {with no
alternative means of escape) and dead ends are allowed under certain condilions where fire

risk is low because of the small size and low height of the building and the small number of .

persons accommodated within it.

The provision of an appropriate waming and fire extinguishment syslems should be an
essential element in he overall strategy for safety.

In addition to safety and egress of occupants, practical and safe access to the building by

fire fighters and rescue personnel and equipment in order to stage rescue, fire containment
and extinguishment has to be provided.
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4.4.3 Means of Escape
()  An escape route should lead to a place of safety. The ultimate place of safety is the open
air outside the building, clear from the effecls of the fire. .

(i)  Inlarge complexes where this is not possible, it should be possible to reach a place of
reasonable safely such as a protected staircase or a protected corridor from where people
can travel in relative safety 1o a final exit.

(fi)  For this to be possible, protected staircase and protected corridor must not contain
combustible materials and are designed to keep out flame, smoke and gases.

(iv)  The maximum permissible distance of an unprotected escape route is worked out by the
period a person exposed to fire and smoke can reasonably be expected to endure when
escaping a fire.

4.4.4 Measurement of Travel Distance to Exits
Means of Escape - Concepts

Primary principles of means of escape:
{)  Altemnative means of escape to be made possible.

(i) Means of escape is to direct a shortest route to a ptace of safety, such as outside the
building, or if stifi within a building, a protected or isolated passageway, stairs or refuge areas
which lead to the cutside of a building. .

(i)  Generally means of escape consist of two parts:
(a) unprotected areas, leading direct to exit
{(b) protected areas, leading direct to exit

Unprotected areas forming escape routes are to be limited in distance fo minimise exposure lo
smoke and fire, and this is the basis of the limits of ‘travel distance’.

Diagram 4.4.4.1 .

T Travel distance

| ((dendemd )]

A+ B = Travel distance
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Diagram 4.4.4.2
Travel distance over steps

Bhﬂmmmmmawm
plane as the staircass ({not measured on

the flat plane on plan)’

Dlagram 4.4.4.3
‘Travel distante from rooms exceeding 6 person occupancy

aand b < Dead end ravel distance.

Where A and B are rooms
having nol more than H room A and B has an occupancy
six parsons c <P exceading 6 persons, then a + Cor
. b+ ¢ shali ba less than or equal lo P.
P = Pemitied Travel Distance
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Dlagram 4.4.4.4.
Measurement of travel distance to exit

Diagram 4.4.4.5
Dead-end travel distance

B = Dead-end limit

A+ Bor C + B (whichever is less)
‘< Permitled Trave] Distance (P)

S0




Diagram 4.4.4.6
pead-end travel distance

"A+B+CsP

Dlagram 4.4.4.T
Dead-end travel distance

A+B+CsP
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Diagram 4.4.4.8
Exit and travel distance

*Open Areas”

{Open Plan offices, warehouse,
Hallways or rooms without fixture
of furniture at time of design)

2
ASSP

Diagram 4.4.4.9
Travel distance within rooms

dependent
on 7th scheduls)

Room not more lhan
6 persons (dislance Y
not mare than 15m)
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Diagram 4.4.4.10
Measurement of travel distance within rooms

Room nol more
than B parsons

¥ distance not more than depd
end distance and X + Y not mora

than permissibla travel distance
b in Tth schedule

R I

g "

yd- 5 - Y40

Lf‘UJ (."']r

-

Diagram 4.4.4.11
Measurements of travel distance to exits

a = 15m i room < 8 occupanis
b < dead end limits™
¢ < maximum permissible distance (F)

d + e s max permissible distanca (P}

¢+ (d + e} S 2P max permissible distance (P)
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Diagram 4.4.4.12
Trave! distance through offices

a < 15m if room < B occupanls
b1 < dead end limits
b2 < dead end limits
¢+ds 2P (maximum pemmissible distance)

Dlagram 4.4.4,13
2 storey exits to be provided

equal or more than 45°
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Diagram 4.44.14

compllance with permitted travel distance
Area that does not comply with lhe—\ Al laasl eilher c or d
< Max. permissible Lravel disiance
{or 2/3 P if space fs open plan}

provision of permitied travel distance

Dlagram 4.4.4.15
Ovarlappling of travel distance
—d

Recommended mathod Lo check
positions of allemalive exils
and compliance with travel distance
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4.4.5 Arrangement of Storey Exits
The principle of this clause is that once the escape route is inside a protected zone, eg. an isolated/
protected slaircase, then the route shall remain protected all the way to the final exit, i.e. out of the

building. Therefore, the route shall not discharge into an unprotected area (such as open lobby)
prior to the final exit. (Refer to By-law 190).

Dlagram 4.4.5.1

Final Exits
Final e
Diagram 4.4.5.2
Final Exits




§ Diagram 4454
B Minimum distance between storey exits




Diagram 4.4.5.5
Minimum distance between exits onto corridor

Dlagram 4.4.5.6
Storey exlts (stalrcases)
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Protected slaircase




E plagram 4.4.5.7
Storey exits {balcony approach)

Dlagram 4.4.5.8
Exit routes to discharge directly to final exit

R o

=L

Escape level

<

=

Separale access/escapa roules
lo and from basement level.

This helps in preventing escaping
___————  occupants from upper floors

——— T T inadveriently entering e

 —
- basemen! instead of final exit




Diagram 4.4.5.9
Egress through unenclosed openings (mezzanine)

Permitied altemative route —\

Diagram 4.4.5.10
Horizontal exits

Prolecled staircase
to final exit
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/,f For floors up b 9m from
ground foor, mezzanine floory
be permitied b ba up to 50%
of the floor erea below.
For mezzanine above 8m from
ground level, a floor area of
up to 143 of floor area beiow
may be permitted.

e
T e o

— b

Storey exil

Compartment wall

Prolected slaircase
lo final exit




- 4.4.6 Staircases
Staircases are very important elements which often serve as the primary escape route element
n any building containing more than one level. As such i is important in planning and designing

L staircases lhat consideration be given to issues like usability, practicality and predictability.

" Humans develop a rhythm when climbing or going down stairs. An intuitive fuzzy logic reasoning
predicts the next riser or step. Il is for this reason that pitch lines {an imaginary line joining all
nosings in a flight) have to be made as consistent as possible. Uneven steps in a flight of stairs can
confuse one's parception and lead lo users stumbling. By the same reason, fiights of less than three
risers are not allowed. These are called usability considerations. From a practicality point of view,
minimurm iread dimensions and maximum riser dimensions are used to control designs to ensure
that they are physically usable. In England and Wales, a maximum pitch angle of 42 degrees is
 allowed for staircases. Any steeper and it becomes physically challenging to use, especially for the
elderly, very young and physically impaired or unfit.

The following information on steps and stair must be shown on drawings submitted to JBPM:

(i)  number of treads (or risers) which shall not exceed 16 in a single flighl unless il is for stairs
within an individual residential unit (By-law 108[1]).

(i} dimension of reads and risers; treads shall not be less than 255mm, risers shall nol be
more than 180mm. (By-law 106[1))

(if)  widths of sleps or stairs which shall be calculated in accordance with By-law 168.
(iv) depth of landing which shall not be less than lhe width (By-law 106[3)} of the staircase.

(v)  Minimum headroom of not less lhan 2 metre measured vertically from any point over the
full width of the stairs.

Dlagram 4.4.6.1.
Measurement of riser and fread

x z 255mm
y % 180mm

Detail B {overhanging nosing) -/
Riser (y) 180mm max —

Detail C {inclined riser)—”
tread (x) 255mm min

Tread and riser dimensions musl be constant within a staircase lo prevent users from tripping and
falling especially in the event of fire. Dimensions are stipulaied for the same reasons.

The width of staircase shall not reduce along its path of travel to the final exit (by-law 169).

Winders are not permitted In fire escape staircase.
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Diagram 4.4.6.2
Landing In residential building
(more than 16 nsers per flight is nol encouraged)

<16 risers rmcommended

Dlagram 4.4.6.3
Single riser In staircase not permitted
(minimum number of risers can be two but it should be regular)
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Diagram 4.4.6.4
No obstruction In staircases

w - width of staircase to

comply with provision ¢f 7lh
schedule and By-law 168

d- depth of landing not less

than width of stalrcase{w)
By-law 168

min 2m

noptrusion within enclosure

Meter box, post box or other fittings are not to intrude into this enclosure.

No obstruction or intrusion within this “enclosure” (except permitted handrais).
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Diagram 4.4.6.5
Example of bad stalrcase design

Long Night

unenclosed vold poses a danger
lo evacuess falling over in an
ememgency

Staircase with long and short flights as shown above are not encouraged by JBPM for an escape
staircase because a person's rhythm of walking down steps is broken especially during an
evacuation when the staircase is packed with evacuees and one cannot see the steps ahead.

Dlagram 4.4.6.6
Example of acceptable stalrcase design

e

-~ Brickwall
\

Constant riser design

The above layout is accepiai:le provided brickwall surround the void and the flight are regular.

This to prevent people from falling over the staircase into the void in the event of a rush during
evacuation.
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lagram 44.6.7
Recommanded slandard of escape stalr

Door swing o ba in
direction of escape.

Slairwidtha=b

: . Diagram 4.4.6.8
: Staircasa serving open balcony approach

Balcony approach

:
'
i
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4.4.7 Smoke Lobbies

Diagram 4.4.7.1
Smoke lobby to staircases
x Widlh of the smoke lobby Fire door
must be more than exil width \ Smoke lobhy
Fire door
Dlagram 4.4.7.2

Smoka lobby for stalr extended to basement

~— Smoke lobby required

Smoke lobbies create a buffer between the actual occupied pren';ises and the escape passage or
staircase.

In its simplest form, it prevents ingress of smoke and toxic gases into the escape slaircase when
the staircase fire door is opened, where required, pressurisation of the staircase can serve the
same purpose by creating positive pressure within the stairwell to prevent smoke ingress.
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when the smoke lobby doubles as a fire fighting access lobby, it serves as a point for fire and
rescue personnel to tackle the source of fire from within the same floor. (Refer By-laws 196-199).

;- In buildings exceeding 18m above ground level, protected lobbies are required if the staircases areé

Wﬁf”“ﬁfﬂ- (By-law 197).

pDiagram 4473
ventiiatlon of smoke lobby

prossurisation of

Diagram 4.4.7.4 f‘v’a Lon—~ | ‘1L
smoke lobby
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Permanent opening or
openable window of 1m?
minimum lo cutside or
light well (By-law 196)

Smoke lobby or fire
fighting access lobby

Vertical shafi for
ventilation or
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Diagram 4.4.7.5
Protected lobby requirement for bullding > 18m height (By-daw 197)

Venlilaticn opening

Exlemal wall

No protected
lobby required

Buitding more than 18m
above ground level

Protacted lobby required
Diagram 4.4.7.6
Protected lobhy requirement for bullding > 45m height (By-law 197[2])
Venlilation opening el

Building more than
/_ 45m above ground level
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B RSl
Diagram4.4.7.7 ﬂ)"/

=sijon of protected lobby for pressurised staircase

Ventilation opening

69

For buliding above
18 but below 45m

eF
pei €L
1 —- &
P o
";l}.“ :‘. ]
Diagram 4.4.7.8
Ventiiation of stalrcase enclosure in buildings not exceeding 18m
Can be direcl access
Ventilation 5% min
of slair enclosure
——  Venlilated lobbles —,
Buliding height
Ground level




4.4.8 Building with Single Staircase

Dlagram 4.4.8.1
Height of topmost floor of building with single staircase

Diagram 4.4.8.2
Maximum travel distance

By-law 194 stipulates when a single staircase may be permitted. Essentially, this is only allowed
where the occupancy above ground level is confined to aither domestic or office purposes. This
presumes a scenario where the occupants are familiar with the layout of the building and floor
plates. The ground ficor may be used for shops or car parks (shop offices, shop houses).

All elements of structure shall have an FRP of not less than 1 hour except the enclosure for the
staircase at the ground floor where the wall shall have an FRP of not less than 2 hours [Refer By-
law 216], assuming the ground floor will not be used for residential purposes.

Designers are advised to inform their Clients of the need to anticipate the likelihood of change
in use after the issuance of the Certificate of Fitness for Occupation by not electing to use single
staircase designs in traditional 4 storey shop/office developments. This is a common problem
encountered by JBPM when shop office developments end up being converted into tuition centres,
shops and enlertainment outlets like bar lounges and cafes.
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3N
4 g Protection for External Escape Staircase
Jaw 191 ensures that an external staircase used for escape purposes will remain protected from
. exposure originating from the building. Therefore, a zone of protection is extended from the
“ircase both upwards and downwards to ensure safe passage during a fire.

BES o illustration shows the zone where no opening shall be formed or only toilets or other protected
sa Openings or openings with wired glass which are kept permanently closed can be allowed to

[sgram 4.4.9.1
»ne where no opening shafl be formed or only tollets or other protected area openings or openings

#h wired glass and kept permanently closed can be allowed to be formed

Openings with wired
glass allowed

Zone where opening
not permitted

Openings for
toilets can ba
formed

4.4.10 Handrails
All flight of stairs with 4 or more risers shall be provided with at least one handrail.

Diagram 4.4.10.1

.~ Adull handrail

.~ Children handrail
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Diagram 4.4.10.2
Wall mounted handrail

S
Handrail —

. Widlh of slairs

Diagram 4.4.10.3
Handrall detall




4.4.11 Escape Provision Computation

By-law 175 - Calcutation of Occupancy Loads

By-law 176 - Computing Storey Exit Width

By-law 177 - Computing Number of Staircases and Staircase Width

Worked example to caleulate numbers and widih of staircase required using the Seventh Schedule
of UBBL 1984

» Office building/Purpose Group IV
+ 5 levels, each level designed as a compartment

« Floor areas - Level 1 (Ground) - 1500m? -

-Level 2 - 1500m?
-Level 3 - 1500m?
-Level 4 - 1500m?
-Level 5 - 1800m?

Exit Width Calculations Table

Notes
Purpose Group - Refer to Fifth Schedule

Occupant Load - Refer to 2nd Cotumn of Sev Schedule, check whether areas (o be used is
nett or gross.

Exit Capacity - Refer to 3rd column of Seventh Schedule, establish type of exit and exit capacity
{hat is appropriate eg. doors outside, ramps or stairs.

(i}  Refering to column F in the above table, Level 5 is the largest and the exit width (staircase)
required is 1650mm. Staircase provision must cater to this requirement.

(i) Bydaws 168 and 177 stipulale that every upper floor shall have means of egress via at least
two separate staircase (with exception of By-law 194), assuming exit distances are com
plied with. A minimum of two staircases are therefore required for compliance.

{iy By-law 199(a) requires the assumption that one of the protecled staircases is inaccessible.

If two staircase were provided, they would therefore each have to be minimum 1650mm
width to cater for the occupant load.
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(iv) Three-staircase scenario:
If three staircase were provided say main staircase/fire fighting staircase width of 1200mm

{minimum 1100mm) and two secondary staircase of 900mm width each. The check would
be as follows:

(a) Total exit width:

Main Staircase - 1,200mm
Secondary Staircase 1 - 900mm
Secondary Staircase 2 - 900mm
Total Exit Width - 3,000mm

(b) Assuming the widest staircase (main staircase) is lnaccessmle remaining exit width is
3,000mm - 1,200mm = 1,800mm.

1,800mm > 1,650mm, therefore the provision satisfies the By-laws.

4.4.12 Seating In Places of Assembly

Dlagram 4.4.12.1
Spacing between seats (By-law 184)

Non-Self Raising Seals

Back 1o back spacing, S > B25mm
¥+ y+ 675mm > 825mm




Diagram 4.4.12.2
Maximum number of seating per row (By-Jaw 184)

1 1 1

I |
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|

Gangway
Gangway

Wall

-

|
[ f
| |
| |

8 Diagram 4.4.12.3
4. Seats without dividing arms

450mm

Diagram 4.4.12.4
Continental seating

No. of seal i a row
| can be 49 max. ]

I |
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Diagram 4.4.12.5
Gangway all round

j-‘ Exit door

1200mm min, [ SEATING 1200mm min,
1200mm min, I
Diagram 4.4.12.6
Gangway on 3 sides
1200mm min. This gangway 1200mm min.
may be omitled
/ Exit door
SEATING
1200mm min. 1200mm min.

1200mm min.
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., paraliel gangway require

piagram 4.4.12.7
d by local authority

Diagram 4.4.12.8
Guardralls at foot of gangway

" min. 1.05m heighl

Nomnal railing
as required under
the UBBL 1984

SEATING

Min. 1.05m heighl
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4.5 RULES OF MEASUREMENT

4.5.1 Description

By-law 135 in the UBBL 1984 sets the basis for measuring heights, areas and volumes of buildings/
compartments for use in conjunction wilh the UBBL 1984 throughout.

It has to be bome in mind that these measurement methods will differ from the basis for calculating 7%
the same dimensions for use with planning guidelines or other applications.

llustrations A, B and C describes the rules of rneasurement for heights in various buildings.

Diagram 4.5.1.1
Height of building

highest peint of
roof slope

helght of
highest lavel of building
ground adjacent

lo putside walls

A. Double-pitched roof

highest point of flal roof

|
highesl point of parapel e

ﬂncfuding caping}

top level
of gutler

height A

f

- ——— e .

r mean ground level

lowest leve! of ground
adjacent lo oulside walis

e

mean ool level

N I

height B

f

use height A or height B
whichever is grealer

B. Mansard type roof
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highesl point of roof slope
N =

mean roof level

highest level of
ground adjacent lo
outside walls

lowest point of heighl
roof slope

L mean ground level

e .
=~ lowesl level of ground
adjacenl to outside walls

C. Flat or monopitch roof

Calculation of area of any storey or compartment to be taken fo finished inner surfaces of enclosing
walls or to outermost edge of the floor on the side that has no enclosing walls eg. balconies.

The area measured would include all internal walls and partitions enclosed by the inner surfaces up
to external walls or edges (as in balconies).

Diagram 4.5.1.2
Area of building

Area to be calculated to
inner surface of enclesed

spaces

Area o ba calculaled to

outer edge of balcony

{unenclosed)

—
Mirror Image Line Access

Balcony
|_| [
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The area of any part of a roof shall be taken to be the actual visible area of such part measured
on a plane parallel to pitch.

Diagram 4.5.1.3
Area of roof

Highest point (ridge)

%)

A=B

Lowesl poinl of
roof eaves

Area of roofl is 2 x (X) x ()

Calculations of cubic capacity of a building or compartment

Dlagram 4.5.1.4
Volume of build compartment

(ifi) Measure ta under surface
of rmof if building or
compartment exits lo roof,

(iii) Measure lo under surface of
ceiling of highest slarey if
building/compartment
doss not extend lo roof,

{i) Measure to finished inner
surfaces of enciosed walls.

(iii) ignore walls and Roors if
they fall within the same
compartment.

{ii} Measure from the upper
surface of lhe lowest ficor.
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APPENDIX 1

Specifications of
Fire Appliances for
the Purpose of
Designing for

Fire Access for
Fire Rescue Vehicles




RAPID FIRE RESCUE TENDER

7
/
®
Wheslbhase 4280
Total Length 6888450

DIMENSIONS
OVERALL LENGTH :  6,800mm
OVERALL WIDTH : 2,100mm
OVERALL HEIGHT : 2,400mm
WHEEL BASE : 4,280mm
TRACK - FRONT : 1,757Tmm
- REAR : 1,853mm
TURNING CIRCLE : 18,000mm
GROUND CLEARANCE : 200mm
OVERHANG - FRONT : 1,070mm
- REAR : 1,450mm
ANGLE - APPROACH : 35°

-DEPARTURE . : 30°

DESIGN RATINGS

FULLY LADEN : 4,700kg
GROSS VEHICLE WEIGHT : 5,000kg

g2



INDUSTRIAL PUMPER (FOAM & DRY POWDER)

e

jic5l
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- !
DIMENSIONS
OVERALL LENGTH 10,800mm
OVERALL WIDTH 2,500mm
OVERALL HEIGHT 3,300mm
WHEEL BASE 5,265mm
TRACK - FRONT 2,045mm
- REAR 1860mm
TURNING CIRCLE
GROUND CLEARANCE 295mm
OVERHANG - FRONT 1,400mm
- REAR 2,750mm
ANGLE - APPROACH 25°
- DEPARTURE 12°
DESIGN RATINGS
FULLY LADEN : 21,000kg
GROSS VEHICLE WEIGHT :  26,000kg




FIRE RESCUE TENDER

DIMENSIONS

OVERALL LENGTH
OVERALL WIDTH
OVERALL HEIGHT
’ WHEEL BASE
TRACK - FRONT
- REAR
TURNING CIRCLE
GROUND CLEARANCE
OVERHANG - FRONT
- REAR
ANGLE - APPROACH
- DEPARTURE

DESIGN RATINGS

FULLY LADEN :
GROSS VEHICLE WEIGHT :

7,800mm
2,500mm
3,400mm
3,900mm
2,100mm
1,752mm
14,000mm
250mm
1,000mm
1,450mm
20°

15°

13,000kg
18,000kg




e

i ik g

et it A O

TURNABLE LADDER (MAGIRUS)

HELY
an]

DIMENSIONS

OVERALL LENGTH
OVERALL WIDTH
OVERALL HEIGHT
WHEEL BASE
TRACK - FRONT

-REAR
TURNING CIRCLE
GROUND CLEARANCE
OVERHANG - FRONT

- REAR

ANGLE - APPROACH

- DEPARTURE

DESIGN RATINGS

FULLY LADEN

GROSS VEHICLE WEIGHT :

85

10,000mm
2,500mm
3,600mm
4.900mm
2,100mm
1,752mm
17,200mm
250mm
2,600mm
2,600mm
14°

10°

17,000kg
18,200kg




TURNABLE LADDER (SIMON)

DIMENSIONS
OVERALL LENGTH : 14,000mm
OVERALL WIDTH 1 2,500mm
OVERALL HEIGHT : 3,900mm
WHEEL BASE : 5,900mm
TRACK - FRONT : 2,045mm
-REAR : 1,860mm
TURNING CIRCLE :
GROUND CLEARANCE : 265mm
OVERHANG - FRONT : 4,000mm
- REAR : 4,000mm
ANGLE - APPRCACH 2 20°

- DEPARTURE . 10°

DESIGN RATINGS

FULLY LADEN :  28,000kg
! GROSS VEHICLE WEIGHT :  31,000kg
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IMON SNORKEL (INDUSTRIAL)

DIMENSIONS
. OVERALL LENGTH + 13,060mm
OVERALL WIDTH :  2,500mm
OVERALL HEIGHT : 3,600mm
WHEEL BASE : 5,900mm
TRACK - FRONT 1 2,045mm
- REAR : 1,860mm
TURNING CIRCLE :
GROUND CLEARANCE : 260mm
OVERHANG - FRONT : 4,000mm
- REAR : 4,000mm
ANGLE - APPROACH : 20°
- DEPARTURE o 10°
DESIGN RATINGS
FULLY LADEN :  28,000kg

GROSS VEHICLE WEIGHT :  31,000kg
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5 PORTABLE FIRE EXTINGUISHERS

S20lat e Extinguishers are elementary fire fighting equipment intended for first-aid fire fighting "’
during the initial outbreak of fire incident to prevent escalation into a full scale fire. Proper usage of 33
portable fire extinguishers often effectively control and extinguisher a fire even before fire authorities -

is summoned. However they are not suppose to be used against a large scale fire.

Portable fire extinguishers should be suitably selected for the type of fire in accordance to the
classification and the fire size and sited in suitable locations in close proximity to the potential fire =
hazards

Portable fire extinguishers should have minimum gross weight but with higher fire rating in order to 2
be user friendly and shall be able to be camied and operated by one person. b

Portable fire extinguishers should be maintained and serviced annua;lly for their effectiveness.

5.2 DESIGN REQUIREMENTS

5.2.1 Codes and Standards

(@)  Under the Uniform Building By-laws 1984, portable fire extinguisher requirement is described
under By-law 227.

'(b) Portable fire extinguishers shall be designed, tested, select, install and maintain in
accordance to:

- M.S.1539— Sbedﬁcaﬁon for portable fire extinguishers :
Part 1 : Construction and test methodology

- M.8,1539 - Specification for portable fire extinguishers :
Part 3 : Selection and Application — Code of Practice

- M.5.153¢ ~ Specification for portable fire extinguishers :
Part 4 : Maintenance of portable fire extinguishers — Co_de of practice

{c)  Portable fire extinguishers shall be manufactured with the following requirements :
- SIRIM quality certification scheme
. 3.2.2 Classes of Fire

Portable fire extingulshers should be provided for dealing with the following potential classes of fire
identified in the risk assessment : (see Figure 5.2.2.1)

£ - - Class A : Fires involving solid materfals of organic nature with the formation of glowing ambers,
: eg. paper, wood, efc

- Class B : Fires involving liquids or liquefiable solids, eg. petrol, kerosene, diesel, etc

- Class C : Fires involving gases, eg. oxygen, LNG, LPG, elc

- Class D : Fires involving metals, eg. sodium, potassium, magnesium, etc

- Class E : Fires involving electrical equipment

- Class F : Fires involving fats and cooking oils
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% 5.2.3 Selection and Application
i The typical medium for portable fire extinguishers are as follows:

:;.' Waler - Suitable for Class A fires

¥ _ Foam - Suitable for Class A and Class B fires
¥ _ Dry Chemical Powder - Suitable for Class A, B, C and E fires
& _ carbon Dioxide - Suitable for Class B and E fires

& 5 2.4 Color Coding

¥ Cotour of extinguisher cylinderfbody shall be signal red to RAL 3000. All wordings, diagram,
B pictogram shall be white in colour and all extinguishing medium shall be colour coded as follows:

. (see Figure 5.2.4.1)

- water - Red

Foam - Cream

Dry Chemical Powder - Blue

Carbon Dioxide - Black

¢~ Halon - Golden Yellow

E". Note : Halon portable fire extinguishers are only allowed for military, aviation or special applications
only where permitted by Department of Environment Malaysia.

5.2.5 Label Marking
All portable fire extinguishers shall be marked as per labels attached. All label markings shall be

fully visible from the front (see Figure 5.2.5.1 and 5.2.5.2)

5.2.6 Installation
- Generally, portable fire extinguishers should be located in conspicuous position where they can

be easily spotted by person following an escape route.

- Siting position near to room exits, comidors, stairways, lobbies and landings are most suitable.
They should not be sited where a potential fire might prevent access to them.

- Extinguishers should be jocated preferably within recessed closels if they be sited along protected
corridors to avoid obstruction during evacuation.

- They should be sited not more than 20 melres from a potential fire hazard

5.2.7 Performance Design .
Fire classes, fire hazard location, extinguisher - distribution, extinguisher performance as well
as application should be the criteria for determining the size and quantities of poriable fire

extinguishers.

For dry chemical powder extinguisher, vast improvement in chemical conlent has increased the
performance of the extinguisher. Weight is hence no longer the criteria for selection but fire rating
determines the performances eg. minimum fire performance rating of a 9kg extinguisher of 30%
cherical powder is 27A and 144B. A 6kg extinguisher of 50% chemical powder can achieve a fire
rating of 27A and 1838.

Gross weight of portable fire extinguishers should be kept to a minimum (recommended to be
below 12kg) to ensure poriability. Gurrent weight rating of portable fire extinguishers is net weight
of fire extinguishing medium excluding the weight of the cylinder, valve body, metre and hose; ..
gross weight of kg CO:2 exlinguisher is 21kg.
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It is recommend to design for 2 smaller extinguishers to achieve the same rating instead of 1 4
extinguisher to increase the effectiveness of fire extinguishment. ;

Example 1

For a single storey building of floor area 1,600m2, the minimum aggregated class A raling is
0.065x 1,600 = 104A

The total fire rating can be provided by:

8 x 13A PFE
4 x 27A PFE

104A 8 x 4 kg PFE of 13A
10BA 4 x 6 kg PFE of 27A

* PFE — Portable fire extinguisher

Note — Portable fire extinguishers of smaller capacity but higher fire rating is preferred for portabillity
and effectiveness

5.3 VISUAL INSPECTION CHECKLIST

' 5.3.1 Portabie fire extingulsher

O Cylinder body should be red with medium colour coded in respective colour

Q All label marking wordings, diagrams and pictograms shall be in white colour and shall be fully
visfble from the front

Q Label should carry SIRIM product certification logo

Q Extinguishers shall have valid Fire and Rescue Department Approval Letter

Q Each Extinguisher shall have a valid Fire and Rescue Department H13 certificate . - o o

Q Extinguisher meter indication should indicate adequate pressure (Green Zone) within the cylinder

Q Cylinder body and valve should be rust free

Q Safely pin should be In place and secured

Q Discharge Hose should have no cracks




Classes and Nature of Fire in Relation to
Fire Rating and Test Fire Sizes

Nature of Fire

F[mhvdvlngsolﬂs.otganbhnamré.mﬂonmmaﬂyleadstomﬂon
of glowing embers, carbonaceous fires .

Flres involving liquids or liquefiable sofids

Fire 'ui-.rdff.!u‘_ﬁ:gluﬁsas

Noie : 1.. Mus{um off tha gas valva or plug the lsak before putting out the fire |
2." Prefoiably to be handled by tralned fire Aghlers
3. May require _ protective clathing and/or SCBA
{Self Contalned Breathing Apparatus)

Fire Involving melals

Note : 1. To refer lo material safety data sheel of types of melals used
2. Preferably to ba handied by traired fire fighters
. 3. Speclal application and technique required
4, May requlré:: protective clothing andfor SCBA
(Self Contalned Breathing Apparatus)

Ftre involving electrical equipments

Note : 4. Extinguisher must pass dlelectric test of 35 kva to camry Class E marking |
2. Shafl not be used on live electrical equipment

: Fire involving fats and cooking oils
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 _M.S.1489 Part 1 : Hydrant Systems, Hose Reels and Foam Inlets;

iy installation consists of a system of pipework connected directly to the water supply
mains to provide water fo each and every hydrant outlet and is intended to provide water for the
firemen to fight a fire. The water is discharged into the fire engine from which itis then pumped and
sprayed over the fire. Where the water supply is not reliable or inadequate, hydrant pumps should
be provided to pressurise the fire mains.

A typical hydrant instaliation feed directly from the public water mains is shown in Figure 6.1 and
Figure 6.2 shows a typical installation pressurised by fire pumps.

6.2 DESIGN REQUIREMENTS

6.2.1 Deslign Standards
The requirement for fire hydrants is described under By-laws 225(2) and 225(3) of the Uniform
Building By-laws 1984, and the relevant standards are as follows: %

Ao ML

=17

- M.S.1395 : Specification for pillar hydrant. 1-
6.2.2 Hydrant Outiets

Piliar hydrants should comply with M.S.1395 and located at not more than 30 metres away from the
breeching inlet for the building. The hydrant should be not less than 6 metres from the building If it
Is a high rise building so as 1o allow firemen to operate the hydrant safely, away from the buming
bullding or falling debris. Generally, hydrarits are spaced at not more than 90 metres apart along
acoess rads of minlmum 6 metres In width and capable of withstanding a load of 26 tons fromfire
brigade vehicles.

Hydrant outlets are typically of the twin outiet pillar type with an underground sluice vaive. Where
these are installed within the owner's boundary, each should be provided with 30 metres of 65mm
dia. canvas hose, instantaneous couplings and nozzles, all housed within a steel cabinet beside the
hydrant, Hydrants located along public roads rieed not be provided with hose stations. Underground
hydrants are not encouraged due to the difficulty of access.

For pressurised installations, hydrants with twin outlets should be capable of providing 4000 V/min of
water at a minimum running pressure of 4 bars but not exceeding 7 bars for instantaneous coupling.
Where threaded type of hydrant outlets are permitted by the Fire Authority, the outlet pressure may
exceed 7 bars. The 1,000 Umin is based on each 65mm diameter outlet of a double outlet pillar
hydrant discharging 500 Vmin from each outlel simulianeously. Pressure regulating type of outiet
valves should be used where the pressure from the fire mains exceed 7 bars. Where the hydrant
outlet Is located within the owner's premise, hydrant hose usually of canvas should be provided
complete with nozzles at each outlet.

The hydrant mains are usually laid underground although they can also be installed above ground
except where it crosses a road. The piping is usually of cement lined steel pipe. However, piping
of Acrylonitrile Butadiene Styrene (ABS) material may also been used espedially where corrosion
is a major concemn.
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6.2.3 Hydrant Pumps

The hydrant pumps draw water from the fire water storage tank and two sets of pumps, one on duty
and the other on standby, are provided. The pump capacity is usually sized lo deliver a flow rate
of 3000 Vmin at a running pressure of not less than 4 bars for any three hydrant outlets operating
at the same time. This flowrate will have to be increased if the number of outlets to be operating at
the same time is more than three.

The standby hydrant pumpset should be supplied with power from the emergency generator if this
Is available. Otherwise, the standby pumpset should be diesel engine driven. Where diesel driven
pumpsets are used, the diesel engine shall be capable of operating continuously for 2 hours at full
load. The diesel engine should be provided with an integral constant speed govemor to control the
engine speed at the rated pump speed under any load condition up to the full load rating of the
engine. The starter motor and battery capacity shall be capable of providing 6 cycles each of not
less than 15 seconds cranking with not more than 10 second of rest in belween. At the 7th cycle,
the starter motor and battery should be able to start the diesel engine. Baltteries for the diesel
engine should be of the maintenance free type. Fuet supply should be adequate for minimum 2
hours of full load operation.

Electrical cabling to supply power to the hydrant pumps should be of fire rated type of cable.

In addition to the duty and standby pumpsels, a jockey pump is normally provided to maintain
system pressure and avoid having to start up the duty pumps to maintain system pressure. Jockey
pumps are usually electric motor driven with a capacity of around 120 litres/min.

The hydrant pumpsets should be protected from the weather and away from locations likely to be
flooded. Pump rooms should be ventilated by natural or mechanical means and provided with the
necessary signage.

6.2.4 Hydrant Tanks

The fire water storage tank should be sized for a minimum effective capacity of 135,000 litres and
should be refilled automatically from a water supply pipe capable cof providing a minimum flowrate
of 1,200 Vmin. For hydrant pumps larger than 3000 min, the make up water flowrate should be
such that together with the water stored, the hydrant pump will be able to operate for 1 hour. A 4-
way breeching inlet should also be provided to enable the fire brigade to help refill the tank.

The effective capacity of the slorage tank Is the volume of water between the normal water level
and the low water level. The low waler level shall be taken as 600mm above the highest point of the
Pump suction pipe inlet opening. Where an approved vortex inhibitor is used, the low water level
shall be taken as the tap of the vertex inhibitor's upper flange.

Hydrant tanks are usually separate from other water storage tanks but may be combined with water
slorage tanks for other fire fighting systems. In such cases, the tank capacity should be the sum
total of the water storage for both hydrant as well as the other fire fighting system.

The tank may be of pressed steel, fibreglass reinforced polyester (FRP) or concrete, Pressed
steel tanks if used should be hot dipped galvanized and coated internally with bituminous paint for
comosion protection. The tank should be compartmented unless they are of reinforced concrete
and water level indicator should be provided to show the amount of water available. The extemnal
surface of the tank should be painted red or where this is not desirable, a red band of minimum
200mm should be painted to indicate that this is a fire tank.
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¢.2.5 Pump Starter Panels and Controls
Pump starter panel should be complete with indicator lights as shown in the Figure 6.3, Venlilation
slots should be provided with insect screen lo prevent entry of vermin.

Hydrant pumps shall start automatically upon actuation of the pressure switches but should only
be stopped manually. Usually three pressure switches are provided with the following suggested
pressure seltings:

. starting the duty pumpset set at 80% of the system pressure;
- starling the standby pumpset set at 60% of the system pressure; and
- starting and stopping the jockey pumpset set at 90% and 110% of the system pressure

respectively.

The pressure switches are normally installed in the test and drain line on the pump discharge side.
The pressure settings should be clearly labeled on tags aftached to each pressure swilch.

6.3 TEST REQUIREMENTS

" 6.3.1 Statlc Pressure Test

The system should first be flushed to clear all debris from the inside of the riser. The Hydrant pipes
are hydranlically tested to a pressure of 14 bars or 150% working pressure, whichever is the higher
for 2 hours, measured at the furthest hydrant and a check is carried out for leakage at the joints and
landing valve connections.

6.4 MAINTENANCE REQUIREMENTS

6.4.1 Inspection And Testing

A How test should be camied out to ensure that the pumps are in proper working condition. The
pipework should be checked for leakage and the hydrants, valves, hoses, drain valve and cabinets
should be inspected as recommended in the checklist attached.

6.5 DESIGN CHECKLIST

(a)  Atleast one hydrant is provided at location not more than 91.5m from the nearest point of
fire brigade access.

(b) A minimum flow rate of 500 litres/minute at running pressure of 4 to 7 bars is maintained at
each of the hydrant outlet when three numbers of the furthest hydrant are in used.

{c)  Water source :
Q Pump suction tank.
Q Public water main.

Q Cthers :
(d)  Water tank capacity : ma.
{e)  Water supply duration : hours.
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5
I ()  Hydrant type : ___:size: ;
(@) Total number of hydrant : nos.
(h)  Hydrant spacing : m.
; {i) Hydrant main nominal size : mm.
: (k)  Number of fire hose provided : nos.
!
{i, Hosesize: mm ; length : m.
{
: (m) Pipe material :
i (n)  Level of underground pipe: :
] O Under drive way (at least 0.9m depth) ; m depth.
0 Other location (at least 0.8m depth) : m depth.
! (0)  To provide fire brigade breeching inlet.
(p)  To provide sectional isolation valves at hydrant ring main.
(9)  Hydraulic calculation.
(r)  Hydrant pump:
O Rated flow rate : litres/min at m head.
O Rated power : kW. 3
O Pipe nominal size : Suction : mm ; Delivery :
' ‘ .
j 6.6 VISUAL INSPECTION CHECKLIST

6.6.1 Visual Inspection of Water Supplles
Incoming water supply connection. .

Capacity of water available.

Compartmentation of water tanks, where applicable.
Priming tank (if any).

Monitoring of water tank level.

Vortex inhibitors for water tanks, where applicable.
Breeching inlst.

6.6.2 Visual Inspection of Hydrant and Accessories
Spacing of hydrants.

Physical condition of hydrants, hoses and accessories.
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6.6.3 Visual Inspection of Pipework
Type of pipes used.

Protection of underground pipework.
Painting of pipework.
Supports for pipework.

6.6.4 Visual Inspection of Pumps
Protection of rotating parts.

Mounting of pumps.

6.7 TESTING AND COMMISSIONING CHECKLIST

6.7.1 Testing and Commissloning of Water Supplles
Pump operating current and voltage.

- Pump operating pressure and flow rate.

Pump operating RPM.

Pump not overheating.

Vibration and noise level.

Testing of electrical wiring system.
Alternative power supply for electric pumps.
Batteries for diesel pumps.

Fuel for diesel pumps.
Automalic operation of pumps.

6.7.2 Testing and Commissioning of Pipework
Hydrostatic testing of pipework.

Flushing of pipework.

6.7.3 Testing and Commissioning of Hydrant Outlet
Pressure and flow chardcteristics.
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. :rr‘f: ree! system is intended for the occupant o use during the early stages of a fire and comprises
hose reel pumps, fire water slorage tank, hose reels, pipe work and valves. A typical hose reel
installation is shown in Figure 7.1. .

7.2 DESIGN REQUIREMENTS

7.2.4 Daslign Standards
The requirement for hose reel systems is detailed under the 10th Schedule of the Uniform Building
By-laws 1984. The applicable standards for hose reel systems are as follows:

. M.S.1489 Part 1 : Hydrant Systems, Hose Reels and Foam inlets;
- M.S.1447 - Hose reels with semi-igid hose;
- M.5.1488 : Semi-rigid hoses for first aid fixed installations.

7.2.2 Hose Reels
“Hose reels should comply with M.S.1447 and are usually placed such that all areas are within 30
metre hose coverage of each hose reel. One hose reel should be provided for every 800 sq. metres

of usable floor space. Hose resels are usually located in prominent positions.at each floor level along

escape routes or besldes exit doors or staircases, preferably within recessed closets.

g S

Each hose reel outiet is to discharge a minimum of 30 I/min of water within 6 metres of all parts of
the space protected. The rubber hoses should be to M.S.1488 and are typically 30 metres In length
and 25mm in diameter. Nozzles shouid be of the jet and spray adjustable type of different diameters
but 8mm is a recommended size.

Pipework for hose reel system is generally 50mm nominal diameter and the feed to individual hose
reel should be not less than 25mm diameter. The piping should be of galvanised steel medium
grade (Class B) minimum for above ground piping and heavy grade (Class C) for underground
pipes. The pipes shall be painted with primer and finished with red paint or the hose reel pipe may
be identified with red bands painted at elbows and tees.

7.2.3 Hose Reel Pumps

The hose reel pumps draw water from the fire water storage tank and two sets of pumps, one on
duty and the other on standby, are provided. The pump capacity is usually sized to deliver a flow
rate of 120 Vmin at a running pressure of not less. than 2 bars for any four hose reels operaling at
the same time

The standby hose reel pumpset should be supplied with power from the emergency generator if this
is available. Otherwise, the standby pumpset should be diesel engine driven. Fuel supply should
be adequate for minimum 1 hour of operation. Electrical cabling to supply power to the hose reel
pumps should be run In galvanised steel conduit or altematively, may be of fire rated type of cable.
Balteries for the diesel engine should be maintenance-free type.

Where the total number of hose reels in the building does not exceed four (4), the standby pumpset
may be electrically driven and need not be provided with emergency power.
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The hose reel pumpsets should be protected from the weather and away from locations likely to
be flooded. Pump rooms may be located anywhere in the building or on the roof but should be
ventilated by natural or mechanical means and provided with the necessary signage.

7.2.4 Hose Reel Tanks
The fire water storage tank should be sized based on 2275 litres for the first hose reel and 1137.5
litres for every additional hose reel up to a maximum of 9100 litres for each system.

The tank may be of pressed steel, fibreglass reinforced polyester (FRP) or concrete. Pressed stee|
tanks where used should be hot dipped galvanized and coated interally with bituminous paint
for corrosion protection. The tank should be compartmented and water level indicator should be
provided to show the amount of water available. The extemnal surface of the tank should be painted
red or where this is not desirable, a red band of minimum 200mm should be painted to indicate that
this is a fire tank. .

~The hose reel tank should be refilled automatically from a water supply pipe of minimum 50mm

diameter to provide a minimum Rowrate of 150 Vmin.

Although hose reel tanks are usually separated from domestic waler storage tanks, the two can be
combined. In such cases, the tank capacity should be the sum total of the water storage for both
domestic as well as for hose reels and the tap off point for the domestic use must be above the

- tap off point for the hose reel system such that the minimum fire reserve for hose ree! is always

==

.

maintained.

7.2.5 Pump Starter Panels and Controls
Pump starter panel should be complete with indicator lights as shown in the Figure 7.2. Ventilation
slots should be provided with insect screen to prevent entry of vermin.

Hose reel pumps shall start automatically upon actuation of the pressure switches. Usually two
pressure switches are provided with the following suggested settings:

- starting and stopping the duty pumpset set at 80% and 100% of system pressure respectively;
and
- starting and stopping the standby pumpset set at 60% and 100% of system pressure respectively.

For diesel pumpsets, these should be capable of automalic starting but should only be stopped
manually.

7.2.6 Gravity Feed Hose Reel System

Where the tank is located on the roof or upper floors and the static pressure is adequate to achieve
the required pressure, the hose reels may be fed directly from the hose reel tank. If pumps are
required for the upper floors, a bypass pipe is usually provided. Where excessive pressura is
encountered, pressure reducing valves should be installed with a manual bypass in case the
pressure reducing valve fails.

7.2.7 Hose Reel Systems Fed from Other Sources

The hose reel system may be tapped off from pressurized hydrant provided pressure reducing
valves are incorporated to reduce the pressure to the appropriate level. Howaever, hose reels shall
not be tapped off from automalic sprinkler systems.
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7.3 DESIGN CHECKLIST

Design flow rate at each hose reel shall be 30 fitres/min based on the top most four
numbers of hose reels in use simultaneously.

Minimum design static pressure at entry of each hose reel bar.

Hose reel type ©

Hose length : metres.

Walter source :

0O Pump suction tank.
O Gravity tank.

0 Fire water main

O Others:

Water tank capacity : litres.
*( 2,275 litres for the first hose reel, each additional hose reel require extra 1,437.5 litres
up to 9,100 litres.)

Pressure reducing valve set :

O Yes. Pressure reducing range : __ ' barto bar.

Q No.

Hose reel spacing : m.

Total number of hose reel : nos.

Nozzles are adjustable and spray type. Size : mm nom diameter.
Riser size (minimum nominal size 50mm) : mm.

Pipe material :

Hose reel pump .
Rated flow rate : litres/min at metre head.

Pipe nominal size : Suction : mm ; Delivery : mm

7.4 VISUAL INSPECTION CHECKLIST

7.44 Visual Inspection of Water Supplies
Capacity of water available.

Comparimentation of water tanks.

107




7.4.2 Visual Inspection of Pipework
Type of pipes used,

Protection of underground pipework.
Painting of pipewark.

Pipe support.

Pipe sleeves.

Fire seal.

7.4.3 Visual Inspection of Hose Resls and Accessories
Isolating vatve for hose real.

Physical condition of hose reel drum, hose, nozzles, elc.

7.4.4 Visual Inspection of Pumps
" Protection of rotating parts of pump sets.

Mounting of pumps.

7.5 TESTING AND COMMISSIONING CHECKLIST

7.5.1 Testing and Commissioning of Pipework
Pump operating curent and voltage.

Pump operaling pressure and flow rate.
Pump operating RPM.

Pump not overheating.

Vibration and noise level.

Testing of electrical wiring system.
Altemnative power supply for electric pumps.

7.5.2 Testln.g and Commissioning of Pipework
Hydrostatic testing of pipework.

Flushing of pipework.

7.5.3 Testing and Commissloning of Hose Reel
Hose reel performance test.
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?;i"“ =rs are a form of intemal hydrant for the firemen lo use and are only required for buildings
where the topmost floor is higher than 18.3 metres and less than 30.5 metres above the fire
épm?cﬁw eors are iormally diy and depend “on ihe fire ‘engine to pump water
Thto the system. Dry riser system comprises a fiser pipe with landing valves at each floor and lo
which canvas hose wilh nozzles can be connected to direct the water jet at the fire. Breeching infets

into which the firemen pumps water are provided at ground level and are connected to the bottom
of the dry risers. .

A typical dry riser installation is shown in Figure 8.1.

8.2 DESIGN REQUIREMENTS

: 8.2.1 Design Standards k
In the Uniform Building By-laws 1984, the By-laws perlaining to dry risers are By-laws 230 and 232.

The relevant standards for dry risers are:

- M.S.1489 : Part 1 - Hydrant Systems, Hose Reels and Foam Inlets;
i - M.S.1210: Part 2 - Landing Valves for Dry Risers;

E - M.S.1210 ; Part 3 - inlet Breeching for Riser Inlets;
-M.S.1210: Part 4 - Boxes for Landing Valves for Dry Risers.

-3 8.2.2 Landing Valve

Landing valves are provided on each floor and should comply with M.§.1210 : Part 2. They are
usually localed within fire access lobbies, protected slaircases of other protected lobbies, and
installed at not more than 0.75 metres above the fioor level. To protect the landing valves, boxes

may be provided and these should comply with M.S.1210 Part 4.

Fire hose of not less than 38mm diameter, 30 metres in length, complete with 65mm dia. quick
coupling and nozzle should be provided at each landing valve.

B e e

8.2.3 Breeching Inlet
The fire brigade breeching inlet installed at the bottom of the riser should comply with M.S.1210

- Part 3. Where the breeching inlet is enclosed within a box, the enclosure should comply with
M.S.1210 Part 5 and labeled ‘Dry Riser Inlet'. A drain should be provided at the bottom of the riser

\o drain the system after use.

A two-way breeching inlet should be provided for a 100mm dia. dry riser while a 150mm dia. dry
.4 riser should be installed with a 4-way breeching inlet. Breeching inlets should be located no more
55 than 18 metres from the fire appliance access road and nol more than 30 metres from the nearest

extemnal hydrant outiet.

8.2.4 Riser Plpe
The riser pipe diameter usually located within the fire access lobby or staircase should be 150mm

if the highest outiet is more than 22.875 metres above the breeching inlet. Otherwise, the riser pipe
can be 100mm in diameter. The riser pipe shall be of galvanised iron to B.S.1387 (Heavy gauge)

or Class C, tested to 21 bars.

Horizontal runs of pipework feeding the risers should be sloped to enable proper draining after use.
An air release valve should be installed at the top of the riser to relief air trapped in the system.
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The riser pipe should be electrically earthed or connected fo the building earth to achieve
equipotantial.

8.3 TEST REQUIREMENTS

8.3.1 Static Pressure Test

The system should first be flushed to clear all debris from the inside of the riser. The riser is then
hydraulically tested to a pressure of 14 bars for 2 hours, measured at the breeching inlet and a
check is caried out for leakage at the joints and landing valve connections.

8.4 MAINTENANCE REQUIREMENTS
8.4.1 Inspection and Testing

The breeching inlets, landing valves and hoses, dry riser pipe, drain valves and cabinets should be
inspected regularly to ensure that they are in good operating condition.

: ' 8.5 DESIGN CHECKLIST

{a)  Dry riser is required for building which the topmost floor is more than 18.3 metres but less
than 30.5 metres above fire appliance access.

(b) Total number of landing valve nos per riser.

{c) Rising main location :
0O In stairway enclosure.
0O Within a fire fighting lobby.
a Other: .

(d) Riser diameter : mm.

{(8) Pipe matenial :

()] Lowest point of landing valve at about 750mm above fioor laval.
(g}  Fire brigade breeching inlet :

O Two-way pumping inlet

O Four-way pumping inlet

8.6 VISUAL INSPECTION CHECKLIST

8.6.1 Vlsual Inspection of Water Supplies
Breeching inlet.

8.6.2 Visual Inspection of Landing Valves
Location of valves.

Caps for outlet of landing valves.
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,.;5,.5_3 visual Inspection of Pipework
b 1solating valve for hose reel.

; '.-Phys'mai condition of hose reel drum, hose, nozzles, etc.

8.6.4 Visual Inspection of Pumps
= Type of pipes used.

3 protection of underground pipework.
painting of pipework.

. Pipe supporis.

Pipe sleeves.

Fire seal.

8.7 TESTING AND COMMISSIONING CHECKLIST

8.7.1 Testing and Commissloning of Plpework
Hydrostatic testing of pipework.

Flushing of pipework.

—
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ISER SYSTEM

B -ors are a form of intemal hydrant for the firemen to use and are always charged with water.
=y\et risers are only required for buildings where the topmost fioor is higher than 30.5 metres above
- she fire appliance access level.

£ et riser system comprises duty fire pump with standby pump discharging intoa 150mm diameter
& riser pipe with landing valves at each floor and to which canvas hose with nozzles can be connected
£ to direct the water jet at the fire. A jockey pump is usually provided to maintain system pressure. For
£ high rise buildings, each slage of the wet riser should not exceed 70.15 metres.

& Atypical wet riser installation is shown in Figure 9.1.

B

. 9.2 DESIGN REQUIREMENTS

© 9.2.1 Design Standards
The requirements for wet riser systems is described under By-law 231, 232 and 248 of the Uniform
Building By-Laws, 1984 and the applicable standards are:

- M.S.1489 : Part 1 - Hydrant Systems, Hose Reels and Foam Inlets;
. M.5.1210 : Part 1 - Landing Valves for Wet Risers;

_ M.S.1210 : Part 3 - Inlet Breeching for Riser inlets;

- M.S.1210 : Part 4 - Boxes for Landing Valves for Dry Risers.

9.2.2 Wet Riser Landing Valve ]

Landing valves are provided on each floor and should comply with M.S.1210 : Part 1. They are
usually located within fire ighting access lobbies, protected stalrcases or other protacted lobbles,
and installed at not more than 0.75 metres from the floor. To protect the landing valves, boxes can
be provided and these should comply with M.S.1210 : Part 4.

The pressure at the landing valve should be no less than 4 bars and not more than 7 bars. To
achieve this, there are two types of landing valves i.e. pressure reducing type with or without relief
outlet. Those with relief outlets require a wet riser retum pipe.

] Fire hose of the canvas type of not less than 38mm dia. 30 metres in Ien@. complete with 65mm
o dia. quick coupling and jet and spray nozzle should be provided in a hose cradle beside each

.~.:- landing valve.

=

b 9.2.3 Breeching Inlet

E; 4 With the fire brigade breeching inlets the firemen can pump water into the wet riser storage tank to
f 3 make up for water used. The breeching inlet should be a 4-way type complying with M.S.1210: Part
By 3. Where the breeching inlet is enclosed within a box, the enclosure should comply with M.S.1210
% Part § and labelled "Wet Riser Inlet’. A drain should be provided at the bottom of the riser to drain
= the system after use.

Breeching inlets should be located no more than 18 metres from the fire appliance access road and
not more than 30 metres from the nearest external hydrant.
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9.2.4 Wet Riser Pipe

The wet riser mains are usually located within smoke free lobby or protected areas and such that
all spaces are to be within a 45 metres coverage from a landing valve. Where more than one riser
is required for each floor, the distance apart between the risers should not exceed 60 metres. The
distance between the lowest and topmost landing valve in any upper stage riser should not exceed
60 metres. The riser pipe diameter should be 150mm galvanised iron to B.S.1387 {Heavy gauge) or
Class C. Where a relief pipe is required, this retum pipe shall be minimum $00mm dia. galvanised
iron to B.S.1387 (Medium gauge) or Class B, discharging back to the wet riser tank wherever
possible. An air release valve should be installed at the top of the riser to relief air trapped in the
system.

All wet riser pipes should be coated with primer and finished with red gloss paint. Altematively, the
pipe can be colour coded with red bands of 100mm width and the elbows and tees painted red. The
riser pipe should be electrically earthed to achieve equipolential with the building.

9.2.5 Wet Rlser Pumps

The wet riser pumps draw water from wet riser storage tank and two sets of pumps, one on duty
and the other on standby, are provided. The pump capacily is usually sized to deliver a fiow rate of
1500 Vmin at a running pressure of not less than 4 bars but not more than, 7 bars, when any three
landing valves are in use at the same time.

The standby wet riser pumpset should be supplied with power from the emergency generator if this
is available. Otherwise, the standby pumpset should be diesel engine driven. Fuel supply should
be adequate for minimum 2 hours of continuous operation. Electrical cabling to supply power to
the wet riser pumps should be of MICC or fire rated type. Batteries for the diesel engine should be
maintenance-free type.

The wet riser pumpsets should be protected from fire and away from locations likely to be flooded.
Sump pumps shall be installed where the fire pump room is located in the basement below external
drainage levels. It should also be ventilated by natural or mechanical means and provided with the
necessary signage. A carbon dioxide type portable extinguisher should be provided as well.

9.2.6 Wet Riser Tanks

The fire water storage tank should be sized for a minimum effective capacity of 45,500 litres with
automatic refill rate of 455 /min. The intermediate break tank for upper stages of the wet riser
should be not less than 11,375 litres with an automatic make-up flow of 1365 Vmin.

Wet riser tanks may be of pressed steel, fibre reinforced polyester (FRP) or concrete. Pressed steel
tanks where used should be hot dipped galvanized and coated intenally with bitumninous paint
for comrosion protection. The water tanks should be compartmented unless they are of reinforced
concrete. Ball float valves, overflow pipes, drain pipes and water level indicators should be provided
for each compartment. The extemnal surface of the tank should be painted red or where this is not
desirable, a red band of minimum 200mm should be painted to Indicate that this Is a fire tank.

The wet riser tanks may be located on the ground floor, first or second basement. The wet riser
tanks are usually separated from other water storage lanks. However, it may be combined with
hose reel tank, in which cases the tank capacity should be the sum tota! of the water storage for
both wet riser as well as for hose reel system. The hose reel tap off level should be above the wet
riser tap off level such that the wet riser reserve is maintained.
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;9.2.?' Pump Starter Panels and Controls
& pump starter panel should be complete with indicator lights as shown in the Figure 9.2. Ventilation

I jots should be provided with insect screen to prevent entry of vermin. Power supply cables to the
- panel should be of mineral insulated copper cable (MICC) or fire rated type routed within areas with
& Jow fire risk. The pump starter panel should be placed within the same room as the fire pumps it

¢ controls.

:" wel riser pumps are automatically started upon actuation of the pressure switches but should only
¥ be stopped manually. Usually three pressure switches are provided with the following suggested

 prassure seltings:

- slarting the duty pumpset set at 80% of the system pressure;
E . starting the standby pumpset set at 60% of the system pressure; and
. siarting and stopping the jockey pumpset set at 90% and 110% of the system pressure respectively.

,' The pressure switches are normally installed in the test and drain line on the pump discharge side.
& The pressure settings should be clearly labelled on lags altached to each pressure switch.

9.3 TEST REQUIREMENTS

9.3.1 Static Pressure Test
The system should first be flushed to clear all debris from the inside of the riser. The riser is then

hydraulically tested to a pressure of 14 bars or 150% the working pressure, whichever is the higher
for 2 hours, measured at the lowest landing valve and a checicIs carried out for leakage at the joints

and landing valve connections.
9.3.2 Flow Test

A three way landing valve should be provided on the roof or topmost floor for tesling purposes.
Means should be provided to measure the water fiowrate.

9.4 MAINTENANCE REQUIREMENTS
9.4.1 Inspection and Testing
A flow test should be camied out to ensure that the pumps are in proper working condition. The

pipework should be checked for leakage and the breeching inlets, landing valves and hoses, drain
valves and cabinets should be inspected as recommended in the checidist attached.

9.5 DESIGN CHECKLIST

(a) Wet riserIs required for bullding where the topmost floor is more than 30.5 matres above
fire appliance access.

{t) A minimum flow rate of 500 litres/minute at running pressure of 4 to 7 bars is maintained at
each landing vatve when three numbers of the furthest landing valves are fully opened.
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{c)

(d)

(e)
]
(9)

(h)
0

(k)

0]

(m)
(n)
(0)
P)
(@)

(s)

(t)

(v)
(v)

Water source :

Q0 Pump suction tank.
O Fire water main.

Q0 Other:

Multi-stage system shall be installed for highest outlet mare than 70.15 metres above pump

level.

Each stage of riser does not exceed 60 metres.

Landing valves shall be pressure regulating / reducing type.
Total number of landing vaive per stage:

» Stage 1 : nos.

* Stage 2 : nos.

Three way 63.5mm outlets are provided at location above the roof line.
Riser spacing : metres.

Rising main location :

O In stairway enclosure,

O Within fire fighting lobby.

Q Other: .

Number of fire hose provided : nos,

Hose size : mm ; fength : m.
Break tank capacity : 11,375 litres.

Water tank capacity : 45,500 litres

Minimum nominal diameter of riser shall be 150mm.

Pipe material :

Lowest point of landing valve at about 750mm ‘above floor level.

To provide fire brigade breeching inlet.

Woel riser pump :

* Rated flow rate : litres/min at metre head.

* Rated power : kW,

Pipe nominal size : Suction : mm ; Delivery : mm
For diesel engine :

* Fuel capacity sufficient to run engine at full load for hours.
* Reserve supply of fuel for hours of engine full load running.
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. 5.6 VISUAL INSPECTION CHECKLIST

9.6.1 Visual Inspection of Water Supplies
Capacity of waler available.

Compartmentation of water tanks.
Priming tank (if any).

Monitoring of water tank level.
Vortex inhibitors for water tanks.
Breeching inlet.

9.6.2 Visual Inspection of Landing Valves and Accessories
Location of landing valve.

- Storage of canvas hose and accessories.
Physical condition of canvas hose, accessories and landing valve.
Caps for outlet of landing valves.

9.6.3 Visual Inspection of Plpework
Type of pipes used.

Protection of underground pipework.
Painting of pipework.

Pipe supports.

Pipe sleeves.

Fire seal.

9.6.4 Visual Inspection of Pumps
Protection of rotating parts of pump sets.

Mounting of pump sets.

9.7 TESTING AND COMMISSIONING CHECKLIST

9.7.1 Testing and Commissioning of Water Supplies
Pump operating current and voltage.

Pump operating pressure and flow rate.

Pump operating RPM.
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Pump not overheating.

Vibration and noise level.

Testing of electrical wiring system.
Alternative power supply for electric pumps.
Balteries for diesel pumps.

Fuel for diesel pumps.

Automatic operation of pumps.

9.7.2 Testing and Commissloning of Plpewori
Hydrostatic testing of pipework.

Flushing of pipework.

9.7.3 Testing and Commissioning of Landing Valves
Pressure at landing valve outiet.

Flow rate of water.
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Figure 9.2 Wet Riser Pump Starter Pane!
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A check valve is installed between the topmost landing valve and the tank to prevent back flow of

water from the downcomer into the tank.

10.2.4 Downcomer Pipe

The downcomer mains are usually located within smoke free lobby or protected areas and that g|
spaces are to be within a 45 metres coverage from a landing valve. Where more than one riser ig
required for each floor, the distance apart between the risers should not exceed 60 metres. The
riser pipe diameter should be 150mm galvanised iron to B.S.1387 {Heavy gauge) or Class C. An ajr
release valve should be installed at the top of the riser to refief air trapped in the system.

All downcomer pipes should be coated with primer and finished with red gloss paint. Alternatively,
the pipe can be colour coded with red bands of 100mm width and the elbows and tees painted red.
The riser pipe should be electrically earthed.

10.2.5 Fire Water Tanks
The fire water storage tank should be sized for a minimum effective capacity of 45,500 litres with

automatic refill rate of 455 I/min.

The tanks may be of pressed steel, fibre reinforced polyester (FRP) or concrete. Pressed stee|
tanks where used should be hot dipped galvanized and coated intemally with bituminous paint
for carrosion protection. The water tanks should be comparimented uniess they are of reinforced
concrete and ball fioat valves, overflow pipes, drain pipes and water leve! indicators should be
provided for each compartment. The extemal surface of the tank should be painted red or where
this is not desirable, a red band of minimum 200mm should be painted to indicate that this is a fire
tank.

The tanks are usually located on the roof to provide the maximum static pressure possible. The
tank is usually separated from other water storage tanks. However, it may be combined with hose
reel tank, In which cases the 1ank capacity should be the sum total of the waler storage for both
the downcomer as well as for hose reel system. The hose reel tap off level should be above the
downcomer tap off level such that the water is reserved for the downcomer.,

10.3 TEST REQUIREMENTS

10.3.1 Static Pressure Test

The system should first be flushed to clear all debris from the inside of the riser. The riser is then
hydraulically tested to a pressure of 14 bars or 150% the working pressure, whichever is the higher
for 2 hours, measured at the breeching inlet and a check is camied out for leakage at the joints and
landing valve connections.

10.4 MAINTENANCE REQUIREMENTS
10.4.1 Inspection and Testing

The pipework should be checked for leakage and the breeching inlets, landing valves and hoses,
drain valves and cabinets should be inspected as recommended in the checldist attached.
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$0.5 DESIGN CHECKLIST

Downcomer system { modified requirement by UBBL ) is only applicable for flats which the
topmost floor is less than 60 melres abgve fire appliance access but exceed the maximum

height requirement of dry riser system.

Total number of landing valve : nos per stack.

Number of fire hose provided : nos.

Hose size © mm ; length : m.

Stack main location :

QO In stairway enclosure.

@ Within a ventilated lobby.
Q Other:

Stack diameter : mm.

Pipe material :

Lowest point of landing valve at about 750mm above floor level.

To provide fire brigade breeching inlet.

10.6 VISUAL INSPECTION CHECKLIST

10.6.4 Visual Inspection of Water Supplies
Capacity of water available.

Compartmentation of water tanks.

Breeching inlet.

10.6.2 Visual Inspection of Landing Valves and Accessorles
Location of landing valves.

Storage of canvas hose and accessories.
Physical condition of canvas hose, accessories and landing valve.
Caps for outlet of landing valves.

40.6.3 Visual Inspection of Plpework
Type of pipes used.

Painting of pipework.

Pipe supports.
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10.7 TESTING AND COMMISSIONING CHECKLIST

10.7.1 Testing and Commlssioning of Water Supplies
Flow rate and pressure of water supplies.

10.7.2 Testing and Commissioning of Pipework
Hydrostatic tesling of pipework.

Flushing of pipework.
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Figure 10.1 Down Comer System Typlcal Arrangement Drawing

SCALE: N.T.S
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10 Check Valve
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13 Alr Relaase Valve ciw Ball Valve

11 Landing Valve




11 / RINKLER SYSTEM

1.4 DESCRIPTION

An iftomatic sprinkler syStefit is intended to detect, control and extinguish a fire, and wam the
occupants of the occurrence of fire. The installation comprises fire pumps, water storage tanks,
control valve sets, spnnkler heads, flow switches, pressure switches, pipework and valves. The
system operates automat;lc:'l[ly without human intetrvention. The sprinkler head has a liquid filled
glass bulb that breaks clue to the heat of the fire and releases water that sprays over the fire. The
various types of sprinkler systems are as follows:

r

(a)  Wet pipe installation where the pipework is filled with water and ready to discharge once the
sprinkler bulb breaks.

(b)  Dry pipe installation v#here the pipe is always filled with air under pressure. Air is released
when the sprinkler bulb breaks and water fills the pipe and is discharged at the sprinkier head.

{c) Pre-action installation where the pipework is nommally charged with air under pressure and a
valve is opened to fill the system with water when fire is detected by smoke or heat detectors.
Water is discharged only when the sprinkler bulb breaks.

(d)  Deluge instaliation where the sprinkler head has no bulb and water is discharged
simultaneously from all heads when fire is detected and the deluge valve is opened.

The wet pipe iﬁstallation is_the most common type and a typical sprinkler system is shown in Figure
11.1.

Sprinklers installed at 17 metres and above the floor to be protected aré no longer effective and
altemalive solutions such as early response sprinkler heads, large droplet sprinkler heads or
deluge systems have to be considered.

11.2 DESIGN REQUIREMENTS

11.2.1 Design Standards
Under the Uniform Building Bydaws 1984, By-laws 226 and 228 refer to the requirements for
sprinkler systems. The accepted standards for automalic sprinkler installations are :

- BS EN 12845 : 2003 - Automatic Sprinkler systems Design, installation and maintenance.
- NFPA 13.

Where a particular standard is adopted, the sprinkler system should follow the selected standard
in total and should not rely on clauses in other standards unless the specific aspect is not covered
in the selected standard. -

11.2.2 Occupancy Hazard Groups
Sprinkler systems are designed based on the hazard classification described in the BS EN 12845
as follows:

(a) Light Hazard for non-industrial occupancies with low quantity and combustibility contents,
eg. apariments, schools and hospitals.
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(b)  Ordinary Hazard for commercial and industrial occupancies handling and storing ordinary
combustible materials and is further grouped under:

- OH Group | for offices, restauranis and hotels;

- OH Group |l for laundries, bakeries and tobacco factory,

- OH Group NI for car parks, departmental stores, large retail shops and cinemas, clothing
and paint factories, and

- OH Group IS for match factories, film and television sludios.

For high rise buildings with multiple type of occupancies, the hazard class recommended is
Ordinary Hazard Group Il

{c) High Hazard for commercial and industrial occupancies having abnormal fire loads covering
process hazards, high piled storage hazards and oil and flammable liquid hazards and is

further grouped under:

- Process risk, e.g. ciothing, rubber, wood wool and painl factaries; and

High plied storage risks which is further divided into four categories as follows:
Category | for carpets and textile exceeding 4 metres in height;

Category Il for fumiture factory piled above 3 metres high;

Category lll for rubber, wax coaled paper piled higher than 2 metres;
Category IV for foam, plastics piled above 1.2 metres in height.

11.2.3 Sprinkler Pumps

The sprinkler pumps draw water from sprinkler storage tank to feed the sprinkler network. Two
sets of pumps, one on duty and the other on standby, are provided together with a jockey pump to
maintain system pressure. Sprinkler pump capacity should be selected to meet the duties defined
for the various classes of hazards. The nominal pressure and flow requirements depend on the
helght measured between the topmost and bottom most sprinkler head and are as listed below:

(a) Light Hazard
- 15 metres ; 300 cu dm/min at 1.5 bars
- 30 metres : 340 cu dm/min at 1.8 bars
- 45 metres ; 375 cu dm/min at 2.3 bars

(b) Ordinary Hazard Group |
- 15 metres : 900 cu dm/min at 1.2 bars
- 30 metres : 1150 cu dm/min at 1.9 bars
- 45 metres : 1360 cu dm/min at 2.7 bars

(¢)  Ordinary Hazard Group Il
- 15 metres : 1750 cu dm/min at 1.4 bars
- 30 metres : 2050 cu dm/min at 2.0 bars
- 45 metres : 2350 cu dm/min at 2.6 bars

(d) Ordinary Hazard Group lll
- 15 metres : 2250 cu dm/min at 1.4 bars

- 30 metres : 2700 cu dm/min at 2.0 bars
- 45 metres : 3100 cu dm/min at 2.5 bars
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{e)  Ordinary Hazard Group IS
- 15 metres : 2650 cu dm/min at 1.9 bars
- 30 metres : 3050 cu dm/min at 2.4 bars

In addition to the above flow requirements, the sprinkler pump should be capable of satisfying two
other flows and pressures as described in BS EN 12845,

Where the building exceeds 45 metres, multiple stages of sprinkler installations have to be installed
such that the multiple stages will be able 1o serve the full height of the building with each stage not
exceeding 45 metres.

The standby sprinkler pumpset should be supplied with power from the emergency generator if this
is available. Otherwise, the standby pumpset should be diesel engine driven. Fuel supply should be
adequate for minimum 4 hours of continuous operation for Ordinary Hazard and 6 hours for High
Hazard applications. Electrical cabling to supply power to the sprinkler pumps should be of MICC
or fire rated type. Balteries for the diesel engine should be maintenance-free type.

For sprinkler pumps prolecting high rise buildings, the static pressure between the pump and the
lowest sprinkler head should be added to the above pump pressure requirement.

The sprinkler pumps should be under positive head as far as possible, protected from fire and
away from locations likely to be flooded. Sump pumps shall be installed where the fire pump room
is located in the basement below extemal drainage levels. It should also be ventilated by natural
or mechanical means and provided with the necessary signage. A carbon dioxide type portable
extinguisher should be provided as well.

Where fire pumps are provided for hydrant systems, the water supply for the sprinkler system
can be taken off from the fire mains provided the fire pumps and tanks are sized for simultaneous
operation of the hydrant and sprinkler systems. Pressure redudng valves should be provided in
such cases as the hydrant pressure is usually very much higher than that required for the sprinkler
system. -

11.2.4 Pump Starter Panels and Controls

Pump starter panel should be comparimented for each of the duty, standby and jockey pumps and
complete with indicator lights as shown in the Figure 11.2. Ventilation slots should be provided with
Insect screen to prevent entry of vermin. Power supply cables to the panel should be of mineral
insulated copper core (MICC) or fire rated type routed within areas with low fire risk. The pump
starter panel should be placed within the same room as the fire pumps it conlrols.

Three pressure switches shauld be provided at each installation for starting of the sprinkler pumps
with the following suggested pressure settings:

- starting the duty pumpset set at 80% of the system pressure;

- starting the standby pumpset set at 60% of the system pressure; and

- starting and stopping the jockey pumpset set at 90% and 110% of the system pressure
respectively.

Electrical intedocks should be provided so that the sprinkler pumps at each installation should not
operate in parallel simultaneously. A buzzer should be sounded should the isolator be in the off or
manual position, ’ : R '

Sprinker pumpsets should be capable of automatic starting but should only be stopped manually.
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11.2.5 Sprinkler Tanks
The sprinkler storage tank not dependent on inflow should have a minimum effective capacity
depending on the hazard classification and the height of the lowest to highest sprinkler not
exceeding the following:

(a)  Light Hazard
- 15 meires : 9 cu. metres
- 30 metres : 10 cu. metres
- 45 metres : 11 cu. metres

{t)  Ordinary Hazard Group |
- 15 metres : 55 cu. mefres
- 30 metres : 70 cu. metres
- 45 metres : 80 cu. mefires

(¢}  Ordinary Hazard Group Il
- 15 metres : 105 cu. metres
- 30 metres : 125 cu, metres
- 45 metres : 140 cu. metres

(d)  Ordinary Hazard Group lll
- 15 metres : 135 cu. metres
- 30 metres : 160 cu. metres =
- 45 metres : 185 cu. melires

(e)  Ordinary Hazard Group ilIS
- 15 metres : 160 cu. metres
- 30 metres : 185 cu. metres

(i High Hazard
Storage capacity shall be dependent on the design density of discharge in mm/min.

Sprinkler tanks may be of pressed steel, fibre reinforced polyester (FRP) or concrete. Pressed steel
tanks where used should be hot dipped galvanized and coated intemally with bituminous paint
for comosion protection. The water tanks should be compartmented unless they are of reinforced
concrete and ball float valves, overflow pipes, drain pipes and water level indicators should be
provided for each compartment. The external surface of the tank should be painted red or where
this is not desirable, a red band of minimum 200mm should be painted to indicate that this is a fire
tank.

The sprinkler tanks not dependent on inflow may be jocated in any location. The sprinkler tank may
be combined with hose reel tank In which cases, the tank capacity should be the sum total of the
water storage for both the sprinkler as well as for the hose reel system. The hose reel tap off leve!
should be above the sprinkler tap off level so that the water resarved for sprinkler system is always
maintained. .

11.2.6 Breeching Inlet

Breeching Inlets are provided so that the firemen can pump water into the sprinkler tank to make
up for water used. The breeching inlet should be a 4-way type complying with M.S.1210: Part 3.
Where the breeching inlet is enclosed within a box, the enclosure should comply with M.S.1210:
Part 5 and labelled ‘Sprinkier Inlet’. A drain should be provided at the bottom of the riserto drain
the system after use.




= i, +
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Breeching inlets should be located no more than 18 metres from the fire appliance access road and
not more than 30 metres from the nearest extemnal hydrant outlet.

11.2.7 Sprinkler Heads

Sprinkler heads are generally of the conventional pendant or upright type. The temperature rating
of the bulb is selected based on minimum 30°C above the maximum ambient temperature of the
space protected. Typically, this will result in a nominal temperature rating of 68°C. In kitchen areas,
the sprinkler heads should have a temperalure rating of 79°C.

The maximum spacing and coverage to be protected by one sprinkler head shall be as follows:
- 21 sq. m for light hazard installation at not more than 4.6m apart;

-~ 12 sq. m for ondinary hazard installations at not more than 4m apart; and

- 9 sq. m for high hazard installations at not more than 3.7m apart.

Generally all areas of the building should be protected with sprinklers except for the following:

- Staircases enclosures;

. - Electrical rooms; and

- Toilets

Where the ceiling void exceeds 800mm, sprinklers should be provided within this space unless they
are of non-combustible construction and do not contain combustible materials. Electrical wiring
within such ceiling void should be contained in steel conduit unless they are of the fire rated type.

Sprinkler heads should not be subjected to pressure in excess of 12 bars, especially in the case of
high rise buildings.

11.2.8 Installation Control Valve

Each sprinkler instaflation should have installation control valves comprising main stop valves,
alarm valves, drain line with stop valves, water flow gauges and pressure gauges. The maximum
no. of sprinklers to be feed from one set of installation control valve shall be:

(a) Light hazard : 500 sprinklers
(b)  Ordinary hazard : 1000 sprinklers
(¢} High hazard : 1000 sprinklers

Far sprinkler systems designed for life safety, the arrangement shall be a duplicate alarm valve set
each with downstream and upstream stop valves, flow and pressure gauges, and alarm test line.
Alternatively, the arrangement can be a single alarm vatve set with downstream and upstream stop
vaives, flow and pressure gauges, alarm test line and a bypass with stop valve. All stop valves
excapt for the bypass valves should be locked in the open position and its status monitored by
the fire alarm system. Flow swilches should be provided above the Installation vaives to provide
indication of flow of waler. The maximum no. of sprinklers to be feed from one set of installation
conltrol valve for life safety systems shall be 200 sprinklers per zone, with no limit on the no. of
Zohes.

For car parks, separate installation contro| valve shall be provided to serve not more than 1000
sprinkler heads each.

132

-4



Where the sprinkler system is sub-divided into zones, each floor of the building protected should
be designed as one or more zone. A fiow switch should be provided in the distribution pipe to
each zone to provide indication of fiow of water to sprinklers within that zone. Electrical monitored
subsidiary stop valve should be also be provided for each zone to give monitoring alarm signal on
the main fire alarm panel when the valve is not in the fully open position.

11.2.9 Sprinkler Pipework

Sprinkler pipework shall be of black steel or galvanized iron to B.S.1387 (Medium grade) Class B
minimum while underground pipework should be heavy gauge of Class C. Pipes of sizes 80mm
and below should be installed with screw joints and only pipes 400mm and above may be welded.
Welding procedures and malerials shall be in accordance with B.S.2640 and B.S.2971 and should
be camied out by qualified welders. Radiographic tests should be carmied out where doubts exist.
Altematively, mechanical grooved coupling can be used for Jointing for all pipe sizes up to 250mm.

Sprinkler piping shouid not be concealed in the floor or celling concrete slabs. All piping should
be painted with primer and finished with red gloss paint or otherwise identified with red bands of
100mm width minimum at elbows and tees.

For high rise buildings, the pressure loss through the distribution piping including risers and
droppers between the highest design point in the installation and the zone subsidiary stop vatve at
the same floor shall not axceed 0.5 bars ata flowrate:of 1000 Vmin. This allowable pressure l0ss
may be increased for those sprinklers below the highest design point but should not exceed the
slatic head gain between the spriniler concemed and the highest sprinkder point.

11.3 TEST REQUIREMENTS

e 41.3.1 Statlc Pressure Test :

The system should first be flushed to clear all debris from the inside of the riser. The riser is then
hydraulically tested to a pressure of 14 bars or 150% the working pressure, whichever is the higher
for 24 hours, measured above the instaliation control valve and a check is carred out for leakage
at the joints and landing vatve connections.

11.3.2 Flow Test :
The test valve on the drain line of the installation control vatve should be opened to permit full flow.
The flowrate and pressure should be recorded and checked against the design flowrate required.

Each zone should be tesled by opening the isolation vaive on the test fine. The flow switch for that
zone should indicate an alarm on the fire alarm panel.

11.4 MAINTENANCE REQUIREMENTS

11.4.1 Inspection and Testing

A flow test should be camied out at the installation control valve to ensure that the pumps are in
proper working condition. The pipework should be checked for leakage and the installation control
valves, sprinklers, breeching inlets and drain valves should be inspected as recommended in the
checklist attached.

The zone flow switches should be {ested and the alarm should be indicated on the fire alarm
panel.
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11.5 DESIGN CHECKLIST

(a) Classification of fire hazard : -
QO Light hazard
f Q Ordinary hazard :
l 0O High hazard
O Process hazard : Type -
0O High piled storage hazard : Type =
0O Portable spint storage hazard : Type
O Oil and lammable liquid hazard : Type
O Other:

(b)  System Type :
a Wet
O Pre-action
Q Deluge
Q Other:

(c) For high piled storage hazard :

! « Storage commodity :
« Storage height :
« Ceiling height :

(d)  Design density : (litres/min) / m?

{e)  Design area of operation : m?

{f) Water source :
Q Pump suction tank
O Fire water main

i
fri O Gravity tank
g Q Other:
{a) Design waler supply capacity : m?
(h) Duration of water supply : minute.,

{i) Water tank high / low level monitoring.

)] Hydraulic calculation :
Q Fully calculated
O Pre-calculated

{k) Sprinkler type :
0O Conventional
1 Spray
O Other:

{) Sprinkler temperature rating : °C
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{m)
{(n)
(0)
(p)
(q)
(r)

(s)
(t

(u)
(v)
(w)
(0

)

()

Design coverage area : m? per sprinkler.

Sprinkler spacing : m X m.

Sprinkler K factor :

Sprinkler nominal size : mm.
Minimum pressure at any discharging sprinkler : bar.

Pipe material :

Total number of alarm control valve : nos.

Maximum number of sprinkler per installation : nos.
Total number of sprinkler zone ; nos.

Maximum number of sprinkler per zone : Nos.
Pressure and flow rate at alarm valve : litres/min at bars.
Sprinkler Pump:

= Rated nominal flow rate : litres/min at melre head.

+ Rated power : KW,

For diesel engine : :

« Fuel capacity sufficient to run engine at fulj load for hours.

* Reserve supply of fuel for hours of engine full load running.

Pipe nominal size :- Suction : mm ; Delivery : mm

11.6 VISUAL INSPECTION CHECKLIST

11.6.1 Visual Inspection of Water Supplies

Capacity of water available

Compartmentation of sprinkler tanks.

Priming tank (if any).

Monitoring of water tank lavel.

Vortex inhibitors for water tanks.

Flow metre.

Breeching inlet.
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11.6.2 Visual Inspection of Sprinklers
Spacing of sprinkler heads.

- area of coverage )

maximum and minimum dislance between sprinklers
maximum and minimum distance between walls / pariiions
distance from beams, columns and other obstructions
obstruction below sprinklers

depth and combustibility of ceiling void

- clear space below sprinklers

1]

Physical condition of sprinkler heads.
Temperature rating of sprinkler heads.
Sprinkler guards.

Spare spriniders and sprinkler spanners.

11.6.3 Visual Inspection of Pipework
Type of pipes used.

Protection of underground pipework.

Palnting of pipework.

Number of sprinklers installed on range and distribution pipes.

Pipe hangers and supports for plpework.
Pipe sleeves.
Fire seal.

Flow switches.

Total length of pipework between alarm valve and water alarm gong.

11.6.4 Visual Inspection of Sprinkler Pumps
Protection of rotating parts of pump sels.

Mounting of pump sets.

11.7 TESTING AND COMMISSIONING CHECKLIST

11.7.4 Testing and Commissloning of Water Supplies
Pump operating current and voltage.

Pump operating pressure and flow rate.
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pump operating RPM.

Pump not overheating.

Vibration and noise level.

Testing of electrical wiring system.
Alternative power supply for electric pumps.
Balteries for diesel pumps.

Fuel for diesel pumps.

Automatic operation of pumps.

11.7.2 Testing and Commissloning of Plpework
Hy_drostatic testing of pipework.

Flushing of pipework.
Spray pattem of sprinkler.
Alarm gongd ope@ting.
Flow swiiches test.

Zone monitoring (tamper swilch).
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Table 11.1 Sample of Sprinkier Hydraulic Calculation

PROJECT
Deslgned by | Checked by Approved by Jah No.
HAZARD CLASS : Ordinary Group I | FLOWRATE : 1000 Limin Dale
INSTALLATION VALVE NO. 1 SIZE OF VALVE : 150mm Sheat
T ] oo | e T e o | o | o | S | ol
Symbal | Floor | oot | tmmy | em  OF | teneth | LV Kigmminy| (o) | ey | S e
A | |comi| e | a5 |R° 35 | e | 1z
80 7 e 7 1000 | w1
100 | 43 |2 2] 6 55 | 1000 | 240
47 0 473
B | 30 [comz| es | = 7 1000 | 243
g0 | 19 [EO 19 | 1000 | 30
100 | 2 |V s 22 | 1000 | 101
ar4 0 374
¢ |0 [cori| e [ 10s |5° 105 | 1000 | 385
o | 169 |50 168 | 1000 | 268
100 | 283 L2 6 343 | woo | 150
783 | 380 | 403
D | 2w [com2| e | &8 | ° 88 | 1000 | 306
80 ol |IEEE® 0 1000 o
10 | 1.3 [EL1 3 193 | 1000 B4
a0 | 380 10
E GRD |cC-O-1| 65 105 TE.L: . 105 | 1000 365
so | e [TEZ] 6 49 | 1000 | 712
w00 [ 25 |50 25 | 1000 1
w8 | 760 | 328
F | ero [conz| e | 8o [ ° 89 | 1000 | 308
s |98 2] 3 129 | 1000 | 205
100 | 25 [ELO 25 | 1000 1
525 | 760 | 235

tha:Pressurahsshallseﬁonsnfdiskibuﬁmpbeshaﬂdmiexoeadmban
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Table 11.1 Sample of Spri

nkler Hydraulic Calculation (Cont)

PROJECT
Designed by | Checked by Approved by Job No.
HAZARD CLASS : Ordinary Group !l | FLOWRATE : 1000 Limin Date
INSTALLATION VALVE NO. : 1 SIZE OF VALVE : 150mm Sheal
Design Point Bends Total Stalic Total
) ] _ -
Ref. gf: Lp;pe" No. Equiv- Equiv. g::; "l Ha?d Loss Ifsoad
Symbol | Floor | Grid X off | Length | Lenoth iiraimi by | Gain |Static
s [ R RE | Sy || )| ) | o)
~ EL 0
c | 3ro |comi| 85 | 25 [ as | 1000 | 122
EL 0
80 N b= 7 1000 | 1M
EL 2
wo | 4 |7 6 55 | 1000 | 240
473 o 473
H | s3ro |cDm2]| 68 7 % 0 7 100 | 243
g | 19 |5 ° 19 | 1000 | 30
w0 | 2 |B 11 3 23 | 1000 | 101
a74 0 374
I ND |CDr-1| 65 | 105 $LE o 105 | 1000 | 365
go | 189 % g 169 | 100 | 268
100 | 283 % 21 6 343 | 1000 | 150
783 | 380 403
J oND |cor2| 8 | 82 E'g 0 gs | 100 | 308
80 0 % 2 0 1000 0
100 | 163 % U 3 193 | 1000 B4
390 | 380 10
EL O
K GRD |C-D/-1 65 105 | 3g 10.5 1000 365
80 | 389 % 2) s a4 | 1000 | 72
100 | 25 TE; . 25 | 1000 1
1088 | 760 328
EL 0
L GRD |con2| 6 | 83 | ge | 100 | 200
g0 | 99 % 11 3 128 | 1000 | 205
100 | 28 E'E g 25 | 1000 1
525 | 760 235
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nozzles, heat and/or smoke detectors and a control panel, which monitors the space, activates both

visual and audio alarms before releasing the gas.

The carbon dioxide is discharged after a time delay upon detection of fire to wam any occupant to
evacuate the room. Such system is usually provided for electrical transformer rooms, switchrooms
and standby generator rooms and should not be installed for rooms, which are normally occupied.

A typical carbon dioxide extinguishing installation is shown in Figure 12.1.

12.2 DESIGN REQUIREMENTS

12.2.1 Design Standards
The relevant clause in the Uniform Building By-laws 1984, relating to carbon dioxide extinguishing
systems is By-aw 235 and the applicable standard is:

- MS 1590 : 2003.

12.2.2 System Operation

The quantity of extinguishing agent should be sufficient to ensure rapid extinction of any fire in
the protected areas and with adequate spare capacity. The protected area should be flooded with
Carbon Dioxide gas with flame extinguishing concentration of 50% at 21°C and shall be based on
total flooding principle and/or local application with a time delay period of 30 seconds, adjustable
up to 60 seconds maximum. The duration of total discharge shall not exceed 1 minute excaptfor
deep seated fires where the total discharge shall not exceed 7 minutes or 30% discharge within 2
minutes.

For local application using high pressure storage, the design quantity of carbon dioxide should be
increased by 40% as only liquid portion of the discharge Is effective.

All devices shall be designed for the service encountered and shall not be readily rendered
inoperative or susceptible to accidental operation. They shall be located, installed or suitably
protected against mechanical, chemical or other damage, which may render them inoperative.
All devices for shutting down supplementary equipment shall be considered integral parts of the
system and shall function with system cparation.

The system shall operate from a supply voltage of 240 volts A.C., 50 Hz to the power charger
module within the control panel. This voltage is transformed and rectified within the panel to 24 volt
D.C. A 24 volt D.C standby battery of the maintenance free type shall be provided in case of mains
voltage failure. This battery will automatically and Instantaneously be switched into use as soon as
the mains supply falls. Such a failure shall be indicated both visually and audibly at the panel. The
battery shall be trickle charged during normal operating conditions.

The space should be protected by two or more heat or smoke detectors, When one of these
detectors goes into the alamm condition, the indicator light on the control panel should illuminate
and an audible waming sounded via the alarm bell.

In order to discharge the extinguishing agent automatically, at least two detector zones must be

activated. This mode of operation term as cross zoning will obviate the possibility of false discharge
of the gas due to ane detector operating to conditions which are regarded as normal.
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Also to be provided is the independent facility for emergency operation by manually discharging the
agent via a "break glass” handle type manual pull box which should be mounted outside the exit

door to the protected space.

The detectors circuit wiring shall be supervised continuousty for line fault. A disconnection to this
circuit would be indicated as a fault at the control panel both visually and audibly by a fault lamp

and buzzer.

12.2.3 Carbon Dioxide Cylinders

The Carbon Dioxide gas is stored in cylinders designed to hold the gas in liquefied form at ambient
temperatures. The gas can be stored at low pressure of 2068 kPa with refrigeration of under high
pressure at 5171 kPa at amblent temperatures. Most systems use high pressure storage due to
cost considerations. Cylinders should be suitable for a working pressure of 59 bars at 21°C and
pressure tested at 228 bars. ?

A reliable means of indication by weighing should be provided to determine the amount of gas in the
cylinders. Each system should have a permanent name plate specifying the number, filling weight
and the pressurisation level of the cylinders. All cylinders supplying the same manifold outlet for
_ distribution of agent should be interchangeable and of ane selected size. Where more than three
cylinders are required, a pilot cylinder should be provided to activate the discharge valve from each

cylinder.

Each’ container should be equipped with a discharge vaive of the solenoid operated type to
discharge liquid agent at the required rate. Containers with top-mounted valves should have an
internal dip tube extending to the bottom of the cylinder to permit discharge of liquid phase agent.

Gas cylinders should be located outside of the hazard which it protects wherever possible.
However, the risk of vandalism should also be taken into consideration.

42.2.4 Carbon Dloxide Control Panel

The system contro! panel should indicate the operation of the system, hazards to personnel, of
failure of any supervised device and complying with M.S.1404 and B.S.7273. A positive alarm and
indicator should be provided o show that the system has operated.

Alarm should be provided to give waming of a discharge or pending discharge where a hazard
to personnel may exist. Alarms indicating failure of supervised devices or equipment should give
prompt and positive indication of any failure and should be distinctive from alarms indicating

operation or hazardous conditions.

A device should be incorporated into the systei'n to shut down any exhaust fans and activate
solenoid operated curtains across louvres before discharge.

Since a remote manual control should be a manual puil box type, a pressure switch in the discharge
pipe may be required to provide the signal back to the control panel that the carbon dioxide gas

has been discharged.

12.2.5 Discharge Nozzle

Discharge nozzles should be selected for use with carbon dioxide and for their discharge
characteristics. For low pressure storage, nozzle pressure should be 1034 kPa minimum and for
high pressure storage, the nozzie pressure should be 2068 kPa. The discharge nozzle should
consist of the orifice and any associated hom, shield or baffle. Discharge orifices should be of
comosion resistant metal.
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Discharge nozzle should be permanently marked to identify the nozzle and to show the equivalent
single orifice diameter regardless of shape and number of orifice. This equivalent diameter shall
refer o the orifice diameter of the ‘Standard’ single orifice type nozzle having the same flow rates
as the nozzle in question. The marking should readily be discemable after connection. Discharge
nozzle should be provided with frangible disc or blow out caps where clogging by foreign materials
is likely.

12.2.6 Automatlc Fire Detectors and AudiofVisual Alarm Units
The automatic fire detection is usually by means of either heat or smoke detectors. The detectors
should be resistant to comosion.

The audio unit should produce an audible waming at least 65dB noise level or 5dB above the
amblent nolse level. The audio alarm unit of alarm bell type should be of the trembling {not single
stroke) and shall operate from the fire alarm pane} battery supply. All audio/visual alarm circuitry
shall be designed to be able to function continuously during the fire. The'bells may be installed in
any location for alarm purpose.

12.2.7 Pipework and Fittings

The material of piping and fittings, etc. for the instaliation of the system must be of non-combustible
“heat resisting and must have capadity to maintaln its own shape in room tempersature during

the outbreak of fire. All piping should be of APl Schedule 40 steel pipe for low pressure storage

systems. For high pressure storage systems, plping should be of Schedule 40 for 20mm dia. pipes

and Schedule 80 for 25mm dia. and above. Flexible piping, tubing or hoses (including connections)

where used should be able to withstand the pressure ratings.

12.2.8 Wamning Slgns
Warning and Instruction signs should be installed al entrances to and Inside protected areas at
prominent positions.

12.3 DESIGN CHECKLIST

(a) Hazard types :
Q Flammable liquid materials.
Q Electrical hazard.
O Ordinary combustibles { paper, wood and textiles ).
Q Hazards solids.
Q0 Other:

(b) Type of fire to be protected from :
0O Deep seated fire { solids subject to smouldering )
0O Surface fire ( lammable liquids, gas and solids )
Q Other:

(c)  Type of protection :
= Total flooding system

* Volume to be protected : ms.

= Design carbon dioxide concentration : %.
= Volume factor :

* Flooding factor :

« System discharge rate : kg/minute.
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(d)
(e}

(@)

: § (h)
N (M

(i
(k)

()]
{m)
(n)

0O Local application system

0 Rate by area method
- Area to be protected : mZ.

« Area per nazzle : m2.

« Nozzle discharge rate : kg /minute per nozzle.
O Rate by volume method

« Assumed enclosure . m3.

« System discharge rate : kg/minute.

= Nozzle spacing : m.
Total number of nozzle : i nos. -

Nozze type : - nominal size : mm.

Duration of discharge :

Storage type :
0 Low pressure { average storage pressure : 2,068 kPa )
- Design nozzle pressure ( minimum 1,034 KkPa): kPa.
« Pipe matenial shall be minimum of Schedule 40 or equivalent.
0O High pressure ( average storage pressure : 5171 kPa)
» Design nozzle pressure { minimum 2,068 kPa): kPa.
- Pipe material shall be Schedule 40 or aquivalent for nominal size up to 20mm and
minimum Schedule 80 or equivalent for nominal size greater than 20mm.

Total quantity of carbon dloxide cylinder : nos ( kg per cylinder )

Additional quantity of carbon dioxide { to compensate for opening cannot be closed during
extingulshment or special condition ):
* For local application, high pressure storage, the design quantity of carbon dioxide shall be

- increased by 40% due to only liquid discharge portion is effective .

Design calculations,

Electrical clearance :

» System voltage : kV.
« Clearance provided

Detechontype

Actuation type :

Manual operating device

145




12.4 VISUAL INSPECTION CHECKLIST

12.4.1 Visual inspection of cylinders
Capacity of cylinders,

Location of cylinders.
Pilot cylinders.

Flexible hoses.

Safety valve.
Support brackets.
Weighing facifity.

12.4.2 Visual Inspection of plpework
Type of pipes used.

Painting of pipework.
Pipe support.

Pipe sleeves.

Fire seal.

Nozzles.

4.0 12.4.3 Visual Inspection of detectors
Physical condition of detectors,

Conduit for all wiring.

12.4.4 Visual Inspection of panels
Protection of panel.

Mounting of panel.

12.4.5 Visual Inépectlon of accessories
Flashing lights,

Tripping devices.
Signage.
Visible and audible alarms.

Electrical and mechanical manual activation.
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12.5 TESTING AND COMMISSIONING CHECKLIST

12.5.1 Testing and commissloning of pipework
Pneumnalic iesting of pipework.

12.5.2 Testing and commissioning of detectors
Detector test.

Electrical wiring test.
Interfacing of detectors and control panel.

42.5.3 Testing and commissloning of panel
LED test. .

1 zone alarm test.

2 zone alarm test.

Discharge lest.

Fault test.

Connection to main fire alarm.

12.5.4 Testing and commissioning of system
Simulated automatic discharge test.

Simutated manual discharge test.
Actual discharge test.

Bracket support during actual discharge test.
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Table 12.1 Sample of Carbon Dioxide Extinguishing System

PROJECT

Dale :

Job No. :

Calc. By : Chkd. By :

Shest No_: 1

CARBON DIOXIDE EXTINGUISHING SYSTEM

1. ROOM DIMENSIONS

Room Name 1 Electrical Switch Board Room
Room Dimensions (in feet) : 3.4m (L) x 3.0m (W) x 4.0m (H)
2, DESIGN CRITERIA
Design Code NFPA 12:1885
Hazard Type Total Floading - Deep Seated
Deslgn Concentration ;. 50%
Rate of Application :  Complete discharge in 7 minutes or
30% discharge in 2 minules {Minimurm)
Roorm Temperature 81°F (27.2°C)
3. AGENT DISCHARGE
Volume of Space (V) 40.8 m*
Flooding Faclor (F) 1.6 kg/m’
Basic CO, Quantity (W) 40.8 (V) x 1.6 (F)=65.28 kg

4. TOTAL AGENT QUANTITY

Basic CO, Quantity (W) : 65.28kg
Safsty factor (5%) : 32684 kg
Total CO, Quantity (W) : 68544 kg

Agent Weight per Cylinder (W) : 45kg

No. of Cylinders

68.544 (W) / 45 (W) = 1.5232 Nos.

No. of Cylinders Provided 1 2 (Nos.)x 45 (kg) each
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AUTOMATIC
FIRE DETECTION
AND ALARM SYSTEM




DETECTION AND ALARM SYSTEM

13 AUTOMATIC FIR

Fire detection and alarm systems are designed to provide waming of the outbreak of fire and allow
appropriate fire fighting action to be taken before the situation gets out of control. As all systems
are designed primarily to protect life, property, this places a great responsibility on the designer
because each building will present a different set of problems in relation to the risk of fire and fire
spread. Each fire detection and alarm system therefore must be specially designed to meet the
requirements for each building.

13.1.2 Design Requirements
(i) Codes and Standards
(a) Automatic Fire Detection and Alarm System shall be designed based on:

B.5.5839 : Part 1
- Code of Practice for Design, Instaliation and Servicing.

B.5.5839 : Part 3
- Spedcificalion for Automalic Release Mechanism for certain Fire Protection Systems.

B.S.5839 : Part5
- Specification for Optical Beam Smoke Detectors

M.S.1176 : Part 5
- Specification for Components of Automalic Fire Detection Systems
Part 5 : Heat Sensitive Detectors - Point Detectors containing a Static Element System

M.S. 1176 ; Part 7

- Specification for Components of Automatic Fire Detection Systems
Part 7 : Specification for Power-type Smoke Detector using Scattered Light, Transmitted
Light or lonization

M.S5.1176 : Part 8 .
- Specification for Components of Aulomatic Fire Detection Systems
Part 8 : Specification for High Temperature Heat Detectors

M.S.1176 ; Part 9
- Specification for Componenls of Automatic Fire Detection Systems
Part 9 : Methods of Test of Sensitivity to Fire

M.S.1471 :Part 3
- Vocabulary on Fire Protection
Part 3 : Fire Detection and Alarm

M.S.1745 : Part 1
- Fire Detection and Fire Alarm Syslems
Part 1 : Introduction

M.S. 1745 Part 2

- Fire Detection and Fire Alamm Systems
Part 2 : Conlrol and Indicative Equipment
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(li)

M.5.1745: Part 3
- Fire Detection and Fire Alarm Syslems
Part 3 ; Audible Fire Alarm Devices

M.S.1745: Part 4
- Fire Detection and Fire Alarm Systems
Part 4 : Power Supply Equipment

M.S.1745 : Part 11
- Fire Detection and Fire Alarm Systems
Part 11 : Manual Call Point

B.5.7273 : Part 1
- Code of Practice for the Planning, Installation and Servicing of Electrical Equipment for
Actuation of Gaseous Fire Suppression System

B.S.6266
- Code of Praclice for Fire Protection for Electronic Data Processing Installations

(b) Automatic Fire detection and Alarm System requirements shall be based on:

By- law 133 - UBBL 1984

- By-law 225 (1) - UBBL 1984
- By- law 237 - UBBL 1984

- By-law 238 - UBBL 1984

- By-law 239 - UBBL 1984

- By- law 240 - UBBL 1984

- By- law 241 - UBBL 1984

- By-law 244 (g) - UBBL 1984
- By- law 245 - UBBL 1984 5
By- law 246 - UBBL 1984

- Tenth schedule - UBBL 1984

(c) Other relevant standards:

- B.S5.5588 : Part 1
- B.S.5588 : Part8
- B.5.5588 : Part 10

Type of Protection and Coverage

When designing a fire delection and alarm system, the objective has lo be established
whether it is for protecting the building and its contents or enhancing the safely of the
occupanls.

(a) Manual
A system which provides manuatl alarm onty

(b) Aulomatic
A system that automatically detects a fire and initiates an effeclive alarm.
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1))

(v)

(c) Actuation of Ancillary Services .
Fire detection and alamm system shall also be designed with the provision to close or open
the circuit of ancillary services by means of relays or similar devices. The provision
shall be for fire suppression system activation indicators or for activation of active fire
suppression systems.

{d) Life protection
This classification provides for the protection of life, which is the safety of the cccupants.
It caters for the detection of a fire, initiates an alarm of fire, and provides sufficient time
for the occupants lo escape from the building.

(e) Property protection
This classification provides for the protection of property and its contents. It caters for the
automatic detection of z fire, initiates an alarm of fire, indicates the location of the fire
within the premises and summons the fire brigade.

Zone Configuration

One major function of a fire detection and alarm system is to indicate the location of a fire as
precisely as possible. Hence detectors are grouped into zones. For conventional system,
each zone is connected 1o the controller by a separate circuit. For addressable systems,
one circuit may connect up to 99 detectors and protect several zones.

(a) Zones configuration guidelines
- The maximum floor area of a zone should not exceed 200m? .

- The search distance - the total travel distance by a searcher within a fire zone to
determine visually the position of a fire should not exceed 30 metres.

- A single zone may extend to cover several fire compartments but shall lie along
compartment boundaries.

Type of Fire Detection System

There are four types of fire detection systems:
(a) Conventional system

(b) Addressable syslem

{c) Analogue addressable system

{e) Air sampling system

13.1.3 Design Checklist

0
(ii)

System shall be designed in accordance to UBBL. and relevant standards.
All requirements and limitations stated within UBBL shall be observed.
a. System type : Conventional / Addressable / Analogue Addressable / Air sampling

b. Tolal floor area ; m?

c. Building height : m

d. Total number of Zones :
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e. Max area perzones : m?

£ Max number of detector / zone :

g. Number of loops :

h. Alarm mode - Manual / Automatic

13.2 CONTROL AND INDICATIVE EQUIPMENT

13.2.1 Concept

Contro! and Indicative Equipment will comprise equipment for lhe reception, indication, control and
relaying of signals originating from detectors or manual call points connected to it, and for activation
of alarm sounders and alamm signaling devices. :

13.2.2 Deslgn Requirements

M

(i

Codes and Standards
Control and Indicative Equipment for automatic fire detection and alarm system shail comply
with:

B.S.5839 : Part 1

- Automatic Fire Detection and Alarm System for Buildings: Code of Practice
for System Design, Instaliation and Servicing

B.S5.1404 : Part 4

- Specification for control and indicative equipment

Operation Requirements _

(a) The main Control and Indicalive Equipment shall be located in the buitding fire.
command/ control centre in area on the ground floor. If command / cantrol centre is nol
available, it shall be sited where it can be under constant observation in a position clearly
visible from the main entrance.

{b) Noise or other sound levels in the vicinity of the Control and Indicative Equipment
should ot mask the audible alarm of sounders located near the control panel.

(c) The ambient light level in the vicinity of the Control and Indicative Equipment should be
such Lhat any visual indications can be clearly seen, and any instructions for use can be
clearly read.

{d) Control and Indicative Equipment should be sited in areas of low risk, 50 that the
equipment is unlikely to be involved in a fire before adequate waming has been given.

{e) If the system uses automatic detectors, then the area where the Control and Indicative
Equipment is sited should be protecied by the detection system.

(f) The fire alarm system should indicate the origin of the fire. The indications should be

such that they can be easily, quickly and unambiguously related to the position in the
building from which the alarm has originated.
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{g) The primary indication of the origin of the alarm should be an indication of the zone of
origin.

(h) The method of identification should be developed to match the extent of lhe premises.
The method used should ensure rapid location of the fire, and should enable decisions
to be made as to which parts (usually fire compartments) need to be evacuated.

(i) The location may be shown by one or more of the following:

- Adisplay of letters and / or numbers, together with a suitable key
(which may be the plan of a building).

- A permanent mimic diagram.

Note: Printers are not considered suitable as a primary indication, since in the event of
ink, ribbon or paper being exhausted, the indication will be lost. They may, however, be
acceptance as a backup to another display.

(k) On or adjacent to the Controf and Indicative Equipment should be a complete set of the
latest architecture building plans indicaling the layouts of all fire protection systems and
equipment, the circulation area and escape routes, and all fire alarm zones.

(1) All Control and Indicalive Equipment should be connected to the nearest fire station
through CMS system.

(m) The operation of all manual control and isolaling devices should be limited to authorised
personnel. Where controls need to be operaled during a fire, access should not be
controlled by a key - entered code.

(n) A logbook shall be kept in which details of all alarm {genuine, practice, test or false) fault,
isolation, test and service shall be recorded in this logbook. When Lhe fire alarm syslem is
equipped with a printer, the print out information may be the event log record, but shall
be tagged and recorded in the logbook. A recommended format for the logbook is
described in Table 13.1.

TABLE 13.1 Log record for Automatic Fire Detecllon and Alarm system,
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13.2.3 Testing and Commissioning

(i)

(i)

(i)
{iv).

W)

(vi)

{vii)

(viil)
{ix)

()

(xi}

(xii)

{oxiti)

(xiv)

(o)

(i)

Check and ensure Control and Indicative Equipment is located in the control room on the
ground floor near the main entrance of the building.

Ensure lhe ambient light and noise environment will not affect the proper operation of the
Control and Indicalive Equipment.

Check and ensure that the Control and indicative Equipment is located in the area of low risk.

Check and ensure that the control room is protected by autornatic fire detection and alarm
system.

Check and ensure lhat the Controi and Indicalive Equipment is tested to MS 1404 Part 4 :
1996 and is type approved by the Fire and Rescue Departmeht Mataysia.

Check and ensure that the facial features and the monitoring fadlities provided for at the
Conirol and Indicative Equipment comply with the requirements of the Fire Rescue
Department Malaysia.

Check and ensure that a complete set of the latest architecture building plans indicating the
tayouts of all fire protection systems and equipment, the circulation area and escape routes,
and all fire alarm zones is kept in the control room.

Check and ensure that a logbook is kept in the control room for logging alt events to-date.

Before iniliating test, ensure that the back-up batiery is property connected and ensure main
power is being supplied to the Control and Indicative Equipment.

With the Control and Indicative Equipment switched on, ensure the * Mains On* and “ DC
On" indications are illuminated. Ensure also " Mains Fail " and " Charger Fail " indications are
not illuminated.

The voltage reading at the voltmetre at the Control and Indicative Equipment should read
24 + 4 volts. The ampere melre should register minimum or no reading at all.

Iniliate * Test Battery” by activating the toggle switch and ensure voltmetre reading is at 24
volts, with the ammetre reading certain charging current.

Iniliate tests of detectors and MCPs at different zone respectively and ensure the signal is
relayed back to the corresponding zone though each respeclive indicalions on the Control &
Indicative Equipment.

Initiate auxiliary equipment and ensure the status is monitored as per indication on the
Control Indicative Equipment.

For addressable system, iniliate tests of detectors and MCPs ai different detectors and MCPs
and ensure thal the signature of each of them is correctly programmed in accordance to the

intended zonings.

For all auxiliary shut down outputs, initiate test on activating device and record the response
al the auxiliary equipment ta ensure circuitry is working.
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{xvii)

{xviii)

(xix}

()

(o)

(rodi)

{x0dii)

(oxiv)

1

Initiate test of detector / MCPs to ensure two stage alarm js in correct operaling mode.

Initiate fault on detector / MCPs and ensure signal is monitored back to the Control &
Indicative Equipment al the respective zone.

Disable independent zone and initiate test on detector / MCPs and ensure that even though
visual alarm indication is registered on the Control and Indicative Equipment, there is no
audio alarm within any parts of the building.

Initiate lamp test on the Gontro! and Indicative Equipment and ensure that all indicating
lights are illuminated.

Initiate “ Evacuaﬁon" switch and ensure master alarm indication is illuminated and all system
sounder units are activated for full evacuation.

For all tests conducted which involved the initialisation of an alarm signal, ensure that the
master sounder device on top of the Control and Indicative Equipment is activated as per
requirement stated in the standard.

For all tests conducted which involved the initialisation of a fault signal, ensure that the
buzzer within the Control and Indicative Equipment is activated.

Turn off mains power supply to the Control and Indicative Equipment and ensure that the
back-up power supply is healthy and is able to sustain the load as per the requirement in
accordance to the standards.

13.2.4 Design Checklist

a.

b.

Control and Indicative Equipment tested to :

Control and Indicative Equipment Approved type :

BOMBA Approval Certificate :

Expiry Date of BOMBA Approval Certificate :

Zone Alarm Indication / Rocker Switch
Zone Fault Indication / Rocker Switch
Zone Isolate Indication / Rocker Switch
Mains On Indication

DC On Indication

Mains Fail Indication

Battery Fail tndication

Charger Fail Indication
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n. Bell Line Fault Indication

0. Lamp Test Toggle Switch { Full Indication
p. Battery Test Toggle Switch

q- Buzzer Silence Toggle Switch
. Bell Silence Toggle Switch

5. System Rest Toggle Switch

t Fire Brigade Toggle Switch

u. Duty Pump Run Indication

V. Standby Pump Run Indication
w. Jockey Pump Run Indication
X. Pump Manual Indication

y. AH.U. Trip Indication

z Fire Suppression System Discharge indication

13.3 Audio & Visual Alarm

13.3.1 Concept
During a fire, if fire alamm system is installed, aciivation of an alarm sounder is to arouse the attention
of the occupants so that avacualion can be carmied oul without causing harm fo the occupants.

13.3.2 Deslign Requirements
)] Code and Standard
Audio and Visual Fire Alarm System shall be designed to:
B.S5.5839 : Part 1
- Fire Detection and Alarm Syslem For Buildings
Code of Practice for System Design, Installation and Servicing

{liy Deslgn Guidelines
(a) A minimum sound level of 65 dB {A), or 5 dB (A) above ambient noise level (whichever is
greater) sustainable for a period of minimum 30 seconds should be produced by the
Sounder Unit.

{b) For Sounder Unit that need to arouse sleeping person, the minimum sound level should
be 75 dB (A) at bedhead with all doors closed.

{c) The typs, number and location of fire Alarm Sounders should be that the alarm sound is
distinctive from background noise.
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(d) All Alarm Sounders within a building should have simitar sound characteristics.

(e) In areas where a normal type of sounder may be ineffective, visual alarm signal need lo
be provided. In general, visual alarm signal should only be used to supplement audible
alarm, and should not be used on its own.

13.3.3 Testing and Commissioning

0]
(ii)
{iii)

(iv)
(v)

(vi)
(vii)
{viii)

! (i)

a.

b.

Check and ensure Alarm Sounder Unit is properly secured.
Check and ensure Alarm Sounder Unit wiring is properly secured to its terminals.

Check and ensure cable carrying conduit connected to the Alarm Sounder Unit is secured
with cable lug.

Check and ensure ali circuitry cables of Alarm Sounders Unit are of correct type and correct
size in accordance to the requirements of the Code.

Alarm sounder unit should be tested by activation using Manual Call Point of the same zone:
note the sequence of the alamm.

Alarm Sounder Unit should be tested by simulation of activation of fire detectors of the same
zone; note the sequence of alatm. The same Alarm Sounder Unit should also be tested by
simulation of activation of fire detectors of different zone: note sequence of alarm,

Other than A/C power supply, Alarm Sounder Unit should also be tested using back-up
battery power supply simulating a power failure.

Qualitative assessment of Alam Sounder Unit should be carried out in general lo assess the
audibility of atarm signal. When in doubt, quantitative assessment should be carried out.

All visual alarm units should be fested for their flash rate and their frequencies. They should
also be tested against background lighting condition and ensure there is no masking of the
visual signal by any other light fittings.

13.3.4 Deslign Checklist

Alarm Sounder Unit tested to :

Alarm Sounder Unit Approved lype :

BOMBA Approval Certificate number :

Expiry Date of BOMBA Approval Certificate -

Sound Level Ovtput @ 1m : dB(A)

Frequency / Frequency Range : Hz - kHz

Type : Mechanical / Electrical / Electronic

Height from floor level : m

Type and size of cable used ;




s

ok

13.4 Manual Call Points (MCP}

13.4.1 Concept

Every fire detection system must include call points, so that in the event of a fire, help can be called
immediately. All call points in the same installation shall have the same method of operation. All
call points should be clearly identifiable and should not require instructions as to iheir mode of
actuation.

13.4.2 Design Guideline
(t] Codes and Standards
Manual Call Point shall be based on:
{a) B.S.5839: Part 1:1988
- Fire Detection and Alarm System For Buildings
Code of Practice for System Design, Installation and Servicing

(b) B.5.5839: Part2: 1983
- Specification for Manual Call Points

(i)  Design Guideline
(a) Manual Cail Point shall be located on exit routes and in particular on the floor landings
or stairways and at exits to open air.

(b) Manual Call Point shall be located so that to raise an alarm, no person in the premises
need travel more than 30 metres.

{c) Manual Call Point shall be mounted at a height of 1.4 metres from the floor, easily
accessible, weli iluminated and conspicuous positions free from obslruction.

(d) Manual Call Poiﬁl shall be sited against a contrasting background to assist in easy
recognition.
{e) The delay between operation of a call point and the giving of the general alarm should

not exceed 3 seconds.

() Manual Call Point may be flushed mounted where they may be seem readily. In locations
where they may be viewed from the side (eg. in corridor) lhey should be surface
mounted or semi-recessed in order to present a side profile area of not less than 750mm?.

{g) All colours of the Manual Call Point throughout the enlire premises shall be of the same
colour and shall be in bright red colour unless olherwise approved by Fire and Rescue
Depariment Malaysia.

13.4.3 Testing and Commissioning
(i) Check and ensure Manual Call Point is properly secured.

(i Check and ensure Manual Call Point wiring is property secured to its terminals.

(ii) Checkand ensure cable carrying conduit connected to the Manual Call Point is secured with
cable lug.
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{iv)  Check and ensure all circuitry cables of Manual Call Point are of correct type and correct size
in accordance to the requirements of the Code.

(v}  Test the Manual Call Point using testing key.

(vi)  Test the Manual Call Point physically and time the response of the Alarm Sounder Unit to be
within 3 seconds.

(vii)  For two stage Fire Alarm System, test the Manual Call Point and ensure the sequence of the
Fire Alarm is correct in accordance to zone configuration.

13.4.4 Checklist
a. Manual Call Point tested to :

b. Manual Call Point Approved type :

3]

. BOMBA Approval Certificate number -

d. Expiry Date of BOMBA Approval Certificate :

e. Distance between MCP (30 metfres) :

-

. Height from floor level (1.4 metres) :

. Type and size of cable used :

/=]

=

. Surface / Flush Mounted :

13.5 Fire Detectors

13.5.1 Concept

(i) Fire detectors are designed to detect one or more of the three characteristics of a fire - smoke,
heat and flame. No one type of detector is suitable for all applications and the final choice will
depend on individual circumstances.

(ii) Most, if not all, fire detectors are affected not only by the detected phenomena but also by the
behaviour of the phenomena with time. However, all fire detectors will also respond to some extent
to phenomena other than fire.

13.5.2 Design Guidelines
{i) Codes and Standards
(a) B.5.5839: Part5
- Specification for Opfical Beam Smoke Detectors

(b} M.S. 1176 : Part 5
- Specification for Components of Automatic Fire Detection Systems
Part 5 : Heat Sensitive Detectors - Point Detectors containing a Static Element System

(c) M.S.1176 : Part 7
- Specification for Components of Automatic Fire Detection Systems
Part 7 : Specification for Power-type Smoke Detector using Scattered Light, Transmitted :
Light or lonization
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(i)

(iif)

{d) M.S.1176 : Part 8
- Specification for Companents of Automatic Fire Detection Systems
Part 8 : Specification for High Temperature Heat Detectors

{e) M.S.1176 : Part 9
- Specification for Components of Aulomatic Fire Detection Systems
Part 9 : Methods of Test of Sensitivity to Fire

B.5.5839 : Part 1 .
- Fire Detection and Alarm System for Buildings
Code of Practice for System Design, Installation and Servicing.

() AS 1603 :PartB
- Automatic Fire Detection and Alarm System, Multi point Aspirated Smoke Detectors.

Types of Fire Detector

(a) Heat Deteclor
- Fixed Temperature Heat Detector
- Rate-of-Rise Temperature Heat Detector
- Linear/ Line Detector

(b) Smoke Detectar
- lonization Smoke Detector
- Oplical Smoke Delector ; .
- Aspirating Smoke Detector k / wee y
- Beam Detector

G &
{c) Flame Detector ‘ .
- Ultra Violet Flame Detector o
- Infra-red Flame Deteclor ~ .
Design Guidelines e PRI R
(a) Heat Detector (Point Detector) i
- For open areas under flat horizontal ceilings, the horizontal distance from any pointin & :
the area to the detector nearest to that point should not axceed 5.3 metres. £ Sl - s
— = ‘_Jr
- 1n a comidor less than 5 melres wide, the horizontal distance given in item a above may PR
be increased by half the difference between 5 metres and the width of the corridor. For
corvidor wider than 5 metres, it should be treated as an open area.
- Under same condition stated in a, for estimation purposes, in any room or compartment,
the number of point type heat detsctors fitted should not normally be less than the W’;’:““‘:—iﬁ
”

room or compariment area divided by 50m2. { ¢ 75 /47

- Heat deteclor should be sited so that their sensitive elemenls are not less than 25mm ar
more than 150mm below the ceiling or roof.

- For pitched roof or north-light roof, heat delectors should be installed within each apex.

- Detectors should not normally be mounted on ceilings higher than the general limits
stated in Table 13.2.
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{b) Smoke Detector (Paint Detector) )
- For open areas under flat horizontal ceilings, the horizontal distance from any point in
the area to the detector nearest to that point should not exceed 7.5 metres.

i

In a comridor less than 5 melres wide, the horizontal distance given in an above may be
increased by half the difference between 5 metres and the width of the corridor. For
corridor wider than 5 metres, it should be treated as an open area.

Under same condition stated in a, for estimation purposes, in any room or compartment,
the number of point type smoke detectors filted should not normally be less than the
room or compartment area divided by 100m2. S

fas
Smoke detector should be sited so that their sensitive elements are not less Lhan 25mm
or more than 600mm below lhe ceiling or roof.

For pitched roof or north-light roof, heat detectors should be installed within each apex.

e s Rl R WAL LD MM KR
.

Detectors should not normally be mounted on ceilings higher than the general limits

in Table 13.2. A
b
Table 13.2 Limits of Ceiling Height 3=
Ceiling Helghts £
Detector Type efing 79
General Limits Rapid Attendance
Heat detectors
BS 5445: Part 5 Grade 1 9.0 13.5 .
Grade 2 7.5 12.0 B
Grade 3 6.0 10.5 g
Point Smoke Delector 10.5 15.0 *
High Temperature Heat Detector 3
BS 5445 : Part 8 6.0 10.5
Optical Beam Delector 25.0 40.0

{c) Aspiraling Smoke Detector
- Depending on the sensitivity of the aspirated detectors and the response time required,

the area coverage of each aspirated smoke detector should generally be limited to
1000m=

- Each air sampling point or capillary headset should be sited so that is not less than
25mm or more than 600mm below the ceiling or roof. '

- Aerodynamic designed fitlings should be used to ensure smooth transportation of
smoke particles from the fire source to the detection chamber.

- For open areas under flat horizonlal ceilings:
- Sampling holes of 2 mm diameter should be separated by intervals as specified in
AS 1670 : 1995 and typically in the range of 2 to 8 metres intervals along the length
of lhe pipework as well as between each adjacent air-sampling pipework.
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- Each Sampling hole shall be identified in accordance with AS 1670 : 1995,

- For low ceiling height or raised floor void prolection, the horizontal distance between
air-sampling point should be as per itemed. The horizontal distance between each
adjacent air-sampling pipework should be reduced to coincide with the angle of incident
of the smoke particles.

- All air-sampling pipework should comply with BS 6099 or AS 2053 of 25mm nominal
overall diameter and should be identified as a Fire Detection Sampling Pipe with
imprint at intervals not exceeding 2 melres.

- Al air-sampling pipework should be supported with proper bracketing at intervals not
more than 1.2 melres and shall be installed in accordance with AS 3000.

(d) Optical beam delector
- Oplical Beam Detector should be installed in accordance with the manufacture's
instructions, wilh not more than 3 metres of the beam within 500mm of any wall or
partition except those part of the beam within 500mm of the beam's transmitter,

receiver or reflectors.

- The maximum length of the area protected by a single oplical bearmn detector should not
exceed 100 melres. Within this limitation, the manufacture’s recommendation should
be foliowed.

- If there is a possibility of people walking in the area of the beam, then the beam should
be at least 2.7 melres above the fAoor.

- When optical smoke deleclors are used in roof void areas having dropping smoke
curtains, the beams should be so arranged so Lhat they are not broken by the smoke
curtains when they are dropped.

{e) Flame detector
- Flame detectors should be chosen for application where there is the likelihood of rapid
Rame development, so that an alarm is required before products of combustion or heat
will reach a threshold level to raise an alarm.

- Flame detectors are essentially “line of sighl” devices which can sense the presence of
fiames in a set field of view. This field is generally described by the cone of vision angle
and the maximum perpendicular sensitivity in melres, although other considerations
are important.

- Consideration should be to provide full coverage of the area to be protected wilh
maximum multiple coverage to account for any delector malfunction.

13.5.3 Testing and Commissioning
{i) ~ Check and ensure Detector is properly installed.

(i) Check and ensure Detector wiring is properly secured to its terminals.

{li) Check and ensure cable-carrying conduit connected to the Manual Call Point is secured with
cable lug.
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{(iv)  Check and ensure all circuitry cables of Detector are of correct type and correct size in
accordance to the requirements of the code.

{v) Test the detector using standard testing procedure in accordance to the recommendation of
the standards.

(vi)  For Aspirated Smoke Detector, the criteria for testing the system is the response time. The
response time is defined as the time registered from the moment test smoke particles are
introduced at the least favorable point to the time they are detected at the smoke detector
chamber. The maximum responsa lime should not exceed 90 seconds. The response registered
at the controller should be at least 30% of the sensitivity of the detector system.

13.5.4 Checklist
(i) Point Detector

a.
b.

C.

m. Type of conduit used :

. BOMBA Approval Certificate number :

Detector tested to :

Detector type : R.O.R / lonization / Optical / Infrared / UV

Detector Mode : Conventional / Addressable

Expiry Date of BOMBA Approval Certificate :

Manufacture :

Country of origin :

Distance belween detector :

Height from floor level :

Distance from the slab :

Type and size of cable used :

(i) Aspirated Detector

a.
b.

C.

Detector tested o :

Detector type :

BOMBA Approval Certificate number :

Expire Date of BOMBA Approval Certificate :

Manufaciurer :

Counlry of origin ;

Type of air-sampling pipe :
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h. O.D. of air-sampling pipe :

i-  Types of pipe fittings :

k. Distance between sampling points :

. Distance between sampling pipes :

m. Height from floor level :

n. Distance from the slab :

o. Type and size of cable used :

p. Type of conduit used :

13.6. Power Supply

13.6.1 Concept

A vast maijority of the fire alarm system relies on electrical power for their operation. No electrical
power source is tolally reliable; every power source will fail sometimes, even if it is for a limited
period only.

The requiremenis for fire alarm system power supply is generally based on the principle that
the unreliability of its main supplies source should not affect the reliability with which a fire alarm
responds lo a lire.

In general, high reliability of the power supply of fire alarm syslem can be realised by a nommal
supply from public mains, backed up by readily connected balttery back-up supply in case of main
supply failure.

13.6.2 Design Requirements
{h Code & Standard
Power Supply shall be designed based on:

M.S5.1745 : Part 4
- Fire Detection and Fire Alarm Systems
Part 4 : Power Supply Equipment

(i} General
(a) Any cables directly connected lo a public or private distribution board should be in
accordance with a current issue of 1EE Wiring Regulations.

(b) Connection of main power supply to fire alarm panel should be via an isolating
proteclion device (eg. isolating fuse) reserved solely for that purpose. The cover should
be coloured red and labeled “Fire Alarm: Do Not Switch Off.

{c) Amangement should be made so that the continuity of the electrical power supply to the
fire alarm system is ensured. Parlicular care should be taken where there is a tendency to
switched off power supply 1o a swilch board eg. During maintenance of machinery, when
unoccupied or for economy in the consumption of electricity.
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(iii)

(iv}

Types of Power Supply
(a) Normal supply
- Normal supply shall be from the public mains, through a private switchboard. In the
absence of public power supply, private generated power may be used.

(b) Secondary batteries
- The most commonly use type of standby supply is a secondary battery with an
automatic charger.

- Where such a battery is used, it should be of a type having a life span of at least 4 years
under lhe condition of use likely to be experienced inside the fire alarm panel.

- Since the life of the battery is frequently dependent on its charging condilions, care
should be taken that the baltery charger satisfies all requirements specified by the battery
manufacturer.

- Where replacement batteries or battery capacilies, refer lo (iv) and {v)

- The charging rate of the battery should be such that, having been discharged to its final
voltage, the battery can be charged sufficiently to comply with the recommendations of
(v), after a charging period of 24 hours.

{c) Secondary Baltteries with Standby Generator
- In most premises, other lhan supplies taken from the public mains, an emergency
generator is provided which starts automatically on failure of the normal supply.

- Since there is a time delay between the mains power failure until the generator cranked
into life to provide emergency backup power supply, the secondary batteries power
supply is essential to provide continuous operation of the fire alarm system. They are
also essential should the emergency generator fail lo be activated.

Maximum Alarm Load

(3) The maximum alarm load is the maximum load imposed by the automatic fire alarm
system on a power supply under fire conditions. It includes the power required to operale
all the sounders simultaneously, together with any visible or audible indications at the
Conlrol and Indicative Equipment, any power drawn for the operation and/ or indication
of ancillary services and Lhe transmission of signals to remote manned centres. Because of
the possibility of spread of fire throughout the building, the system should be able to
support the maximum number of detectors that can simultaneously give signals
indicating fire, and the operation of manual call point at all zones.

(b} Normal and standby power supply should each be capable of supplying the maximum
alarm load irespective of the conditions of other supply.

(c} The load imposed on the power supply by the simultaneous operation of detectors and
{ or manual call points should not cause an existing fire alarm to cease. In system using
microprocessors or stored programs, the imposition of the maximum alarm load should
not cause incomect operation.
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(v)

(vi)

(vii)

Duration of the Standby Supply

(a) The standby pawer supply should be capable of automatically maintaining the system in
normal operation for a period of not less than 24 hours after ihe detection of a fault in the
normal supply and the initialion of remedial action.

{b) I the building is likely to be unoccupied and the fire alarm system unsupervised for
periods longer than 24 hours, so that on reoccupation, the standby supply could be
exhausted and the system inoperable, then facilities should be provided to give protection
for a period of at least 24 hours after reoccupation, with sufficient capacily at the end of
{hat time to sound an evacuation alarm in all zones for at least 30 minutes.

{c) For item 13.6.2 V.b., normally the assumption for the longest unoccupied and
unsupervised period is taken over a long weekend, which is 72 hours.

Battery Charger
{(a) To preserve the life of the Standby backup batteries, the proper selection of the battery

charger is very important.

(b) Incorrect selection of battery charger and charging method will cause the battery to be
overcharged ihereby causing deterioration of the electrodes and hence the performance
and the life span of the battery.

{c) For maintenance free sealed Lead-acid Battery, the Constant voltage constant current
charge method is recommended. As charging proceeds, there is a rise in battery voltage,
the constant voltage charger will detect the voltage increase and control of the charger
amount.

(d) The constant voltage constant cusrent charger has current limitation to prevent the initial
current (at low battery voitage) from increasing.

Battery Instaliation and Servicing
(a) Standby batteries should be secured from excessive vibration or impact.

(b) All standby batteries when housed within the Control and Indicative Equipment should
be compartment and positioned away from any heat generating body (eg. transformer).
Batteries should be stored in upright position with battery compariment well venlilaied.

(c) Batteries may produce a combuslible gas. Avoid installation of closed equipment near
sparks (i.e. near a swilch or fuse). .

{d) Using vinyl chloride sheathed cable or a vinyl chloride sheet may induce crack on battery
container or cover.

(e) Avoid using balteries in the lollowing areas:
- Area exposed to direct sunlight
- Area where there is excessive radioactivity, infra-red radiation, or ultra-violet radiation
- Avrea filled with organic solvent, vapor, dusl, sall, or cormosive gases.
- Area of abnormal vibration

() When conneciing the battery to a charger or a load, keep lhe circuit switch OFF and

connect the battery's (+) pole to the (+) pole of the charger or the load and the (-} pole to
the (-) pole of the charger or load. .
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(9) Never use batteries of different capacities, batteries of different performances, or new and
old balteries together.

(h) Inspect and check for the following abnormalities, discover the cause and replace any
defective batteries:
- Any voltage abnormalities
- Any physical defecls (eg. cracked or deformed container)
- Any electrolyte leakage
- Any abnormal heat built up

(vili) Battery Capacity Calculation

{a) For battery capacity calculation, refer to Table 13.3

13.6.3 Testing and Commissioning

0]
{ii)

(iti)

(v)

(v)

(vi)

(vii)

(vil)
{ix)
(x)

()

(xii)

(xiii)

Ensure batteries are properly connected to each respective terminal.

Check baltery capacity with volt metre to ensure the battery is fully charged. Healthy battery
should record 24 volts.

Record the date of commissioning on the balteries with marker pen.
Tum off the mains power supply of the fire alarm indicating and control panel, the volt melre
on the panel surface should register 24 volts + 4 volts. The ampere metre should register little

or no readings.

Using the facilities provided on the Conlrol and Indicative Equipment, initiate a mains power
failure.

Initiate all sounders, manual call points, selected detectors, ancillary outputs and any other
power consumplion devices for 30 minutes.

Monitor the performance of the batteries and compare with the pawer curve provided by the
manufacturer to ensure compliance with the specification.

Recharged the batteries to fully charged slalus before conducting the standby power test.
For standby power test, repeat Clauses 13.6.3 (ii), 13.6.3 (iv) and 13.6.3 (v)

Record lime of conducting test and lock and seal the Control and Indicative Equipment and
control panel including the baltery compartment.

Record the battery 72 hours later with volt metre. Initiate ali sounders for 30 minutes, the
baltery should be able to sustain such operation.

Turn the mains power supply back on and ensure the duration required to recharge the
batteries the batteries to full charge capacity is wilhin the duration specified by the
manufacturer and as stipulated by the standards.

Check each baltery with volimetre to ensure batleries registered 24 volts.
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13.6.4 Checklist

Battery Manufacturer ;

Make and Model ;

Country of manufacture :

Test Standard :

Life expectancy of Battery :

BOMBA approval certificate number :

Years

Expiry Date of BOMBA approval certificate :

Battery Capacity : AH
Battery Voltage : Volts
Type of Charger :

Method of charging :

Charger Capacity :

Country of manufacture (charger} :

No of zones on Fire Alarm Panel ;

No of Sounders :

No of Manual Call Paints :

Na of Detectors :

No of Indications on panel :

No of Ancillary output :
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Table 13.3 Battery Standby Power Requirement Calculation

Fire Control and Indicative Panel zZones type
A Alarm Load Ampere Ampere
1. Master Controller 1 x__ =
2, C.M.S. lo Fire Brigade 1 x_ =
3. Zone Unit x___ =
4. Smoke Detectors —x___ =
5. Heat Detectors . x___ =
6. Smoke / Heal Detector —_XxX__ =
7. L.R/ U.V. Detector —xX_ =
B.  Audio Fire Alarm Units —X_ =
9. Visual Fire Alarm Unils —Xx__ =
10.  Audio/ Visual F.A. Units X__ =
11.  Manual Call Poinls _X%xX_ =
12, Pump Indications —_XxX__ =
13.  AR.U. Tripping —X__ =
14.  Energized Fire Supp. Sys. XxX_ =
15. Gas Discharge Waminglg. _ x___ =
16.  Energized Drop Curtain X__ =
17. B.AS. __Xx__ =
18.  Roller Shutter __x___ =
19.  Magnetic Door Holder __x___ =
20. Smoke Extract System —x__ =
21.  Interface Units __x___ =
22.  Otlher Andillary Outputs —XxX__ =

Total Alarm Load Amp
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B Standby Load Ampere Ampere
1. Master Controller 1 x__ =
2. C.M.S 1o Fire Brigade 1 x___ =
3. Zone Unit —Xx____ =
4.  Smoke Detectors _x___. =
5. Heat Detectors __x___ =
6. Smoke / Heat Detectors _x__ =
7.  LRJU.V Detectors __X_ =
8.  Audio Fire Alarm Unils __x____ =
9.  Visual Fire Alarm Units _x___ =
10. Audio / Visual F A Units _x__ =
11.  Manual Call Points __x__ =
12. Interfere Units __XxX_ =
13. Other Ancillary Outpuls __x____ =
Total Standy Load Amp

Battery Capacity Sizing = (A x 1 H) + (B x 24 H) Ampere Hour

il

X 10% (Salety Factor)

A_H (Ampere Hour)

AH (To Manufacturer's Requirement)

Note: Battery capacity sizing has to be selected based on the manufaclurer's available size. The
selection should only be based on selecting the next size up from the manufacturer’s table if the
exact size calculaled is not available on the market.

13.7 Cables & Wirings

13.7.1 Concept .
For fire Detection and Alarm system to funciion satisfactorily during a fire condition, all interconnections
between components should be intact and should be operational.

13.7.2 Design Requirements
(i) Code and Standard
Cable wiring shall be designed based on:

B.5.5839 : Part 1

- Fire Detection and Alarm Syslem For Buildings
- Code of Praclice for System Design, Installation and Servicing.
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{if)

(iii)

(iv)

General

A wide variety of cables can be used in various parts of a fire alarm system. However, because
of their varying abililies to resists fire and electrical or mechanical damage, many of these
cables may be restricled in their suitability for specific applications. The application is
classified according to the need for fire protection as in Clauses 7.24 and 7.25.

Application
(a) Prolong operation during a fire is required:
- Cables used for the interconnection of components of a fire detection and alarm systems
and required to confinue lo operale after a fire is discovered, eg. Control and Indicalive
Equipment, sounders, power supply.

- Cables used within the protected premises for the lransmission of the alarm to a remote
centre should be included in this class.

(b} Prolong operation during a fire is NOT required:
- Cables which are not required to continue to appreciated periods after the fire is
discovered or they are attacked by fire.

- These cables will usually be only those to detectors or manual call peints, but may also
include those ancillary devices (such as door holders) in which failure of the cable due to
a fire will not lead to a dangerous condition.

Recommended Cable Types
Types of cables recommended subjected to the restriction on their use and the
recommendations for further protection in Clauses 7.24 and 7.25.

(a) Mineral-insulated copper sheathed cable complying with BS 6207, wilh or without an
overall PVC sheath.

(b} Cables complying with BS 6387, meeting at least the requirements for calegorisation as
AWX or SWX.

{c) Cables complying with BS 6387, meeting al least the requirements for categorisation as A
or S.

(d) PVC-insulated and sheathed cables complying with BS 6004,

{e) PVC-insulated non-sheathed cables complying with BS 6004.

{f) PVC-insulated cables of type BK, BR and BU complying with BS 6231.

{g) PVC-insulated and sheathed steel-wire-atmoured cable complying with BS 6346.

{h) General — purpose elastomer-insulated lexlile-braided polyethylene or hard ethylene
propylene rubber insulation complying with BS 5467,

(i) Polyethylene-insulated PVC-sheathed coaxial cable, with a central conductor of not less

than 16 strands / 0.2mm in diameter, but otherwise complying with the dimensional
requirements of BS 2316 : Part 3 for Uniradio Sheet M210.
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(k) Cables designed for the detection of heat.

cable Protection from Fire
(a) Prolong operation during a fire is required:
. Cables required to conlinue to operate during exposure o a fire should be type Clauses
13.7.2.(iv){(a} and 13.7.2.(iv}(b).

. Other cables may be used if they are buried in the structure of the building and
protected by the equivalent of at least 12mm of plaster.

{b) Prolong operation during a fire is NOT required:
- Where prolonged operation during a fire is not required, any cables listed in Clauses
13.7.2.(iv) can be used without any additional fire protection.

Note: Cables listed in Clauses 13.7.2.(v){a) (a.1) and 13.7.2.(v)(a) (a.2) should still comply
with 1he requirements in Clause 13.7.2.(vi)

Cable Protection from Electrical or Mechanical Damage

{a) Electrical Protection
- M.I.C.C. cables should be electrically protected by ensuring that associated equipment
complies with Lhe cable manufacture’s requirement for voltage surge protection.

- Polyethylene- insulated coaxial cable should not be used with nominal voltages
exceeding 50 volls.

- Cables designed for the detection of heat should be used within lheir manufacturer's
ratings.

(b) Mechanical Protection
- Some of the cables listed in Clause 13.7.2.(iv) are not sufficiently robust to withstand
mechanical hazards, such as impact, abrasion, elc. In order to protect such cables from
damage both during and after installation, it will be necessary to provide mechanical
protections by installation in conduit, ducting or trunking or by laying the cables in a
channel.

- Recommendations for mechanical prolection are as follows:
- Cables in Clauses 13.7.2.(iv}{a), 13.7.2.(iv)(h), and 13.7.2.(iv}(j), may be used
without mechanical protection.
+ Cables other than Clause 13.7.2.(vi){a) should always have mechanical protection.

. (vii) Conduit, Ducting and Trucking

(a) Metal or high impact rigid PVC conduit may be used for cablirig. High impact rigid PVC
conduit should comply with classification 405/1 or 425/1 of BS 6099 : Section 2.2.

(b} if fire alarm cables are run in trunking or ducting, then eilther metal trunking or ducting;
or non-metallic ducting or non-flame propagating trunking complying with BS 4678 :
Parl 4 should be used.

(c) All bracketing for conduits, trunkings, ducting should be properly constructed and
secured at recommended specific intervals.
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13.7.3 Testing and Commissioning

(i} Check and ensure that cable selection for each part of the Fire Detection and Alarm system is
correct.

(i) Ensure all cables met relevant fire, electrical and mechanical protections.

(iify  Ensure all conduits, trunkings, ducting comply with relevant standard.

(iv)  Ensure proper elbows and tees with inspection openings, junction boxes are used with conduit
for cabling.

v) Ensure conduits are properly secured to junction box, elbow and tees to prevent cabling being
severed by dislocation of the fittings.

(Vi)  Ensure all cables are colour coded for easy identification purposes and for ease of maintenance.

(vii) Check and ensure bracketing at recommended specific intervals.

13.7.4 Checklist

a. Type of Cables used :

b. Size of cable :

C. Country of Manufacture :

d. Make and Model :

e. Standard Tesled to :

k. BOMBA Approval Certificate Number :

g- Expiry Date of I;!OMBA Approval :

h. Type of Conduit :

j- Size of Conduit :

k. Country of Manufacture :

1. Make and Model :

m. Standards Tested to :

n. BOMBA Approval Cerlificate Number :

0. Expiry Date of BOMBA Approval Cerificate :

p. Type of Trunking :

q. Size of Trunking :
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r. Country of Manufacture :

s. Make and Model :

L Standard Tested to :

u. BOMBA Approval Certificate Number :

v. Expiry Date of BOMBA Agpproval Cerlificate :

13.8 VOICE ALARM SYSTEM (VAS)

13.8.1 Concept .
(i) A voice alarm system is intended to be used in conjunction wilh a fire detection and alarm
syslem to conlro! the safe evacuation of building occupants be providing:

(a) A clear and unambiguous spoken instruction for evacuation of the area of immediate risk.
{b) Voice messages and signal which contribute lo the management of an emergency.

(i)  Voice Alarm System (VAS) linked to Fire Detection and Alarm Systems (FDAS) may also be
used to give waming of olher incidents, eg. bomb alert, chemical spillage and extinguishing
agent discharge.

(i)  The syslem may also be used for other functions, such as broadcast of music, paging or general
announcement provided Lhat such facilities are always overridden in the event of an
emergency.

(iv) Once a fire is detecled, it is essential that people be evacuated from the areas of immediate
danger as quickly as possible to minimize risk to life. This may presenl few problems if
occupants are familiar with the layout of the site and has undergone evacuation procedure
drill. For public assembly areas where occupanls are not familiar with the layout of the site or
have no experience in evacualion procedure, precise verbal instruction will be necessary on
the actions required of them.

13.8.2 Design Requirements
(i) Codes & Standards
(a) Voice Alarm System (VAS) should be designed based on:

B.5.5839 : Part 1
- Fire Deteclion and Alarm System For Buildings
Code of Practice for System Design, Installation and Servicing.

B.S.5839 : Part 8
- Fire Detection and Alarm System lor Buildings
Code of Praclice for the Design, Installalion and Servicing of Voice Alarm System.

(i) General

{(a) Componenits of VAS should be compatible to ensure the effectiveness and intelligibility of
broadcast messages.
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(iil)

{b) Compatibility should be ensured between microphones, amplifiers, loudspeakers and
interconnecting cables for optimum performance of the system. Care should be taken to
ensure compalibility with cable parameters, such as capacitance and signal characteristics.

{c) The VAS should "latch™ on when receiving a signal from the FDAS until de-latched by a
separate cornmand from the FDAS.

(d) The interface between the FDAS and VAS should be such that any delay in the automalic
transmission of the relevant pre-recorded message is minimised.

(e) The delay between operation of a manual call point and the start of VAS broadcast should
not exceed 3 seconds.

(N If the automatic transmission of the pre-recorded message is in response to a signal from
an automatic fire detector, the broadcast should begin within 10 seconds after the detector
responded.

Loudspeaker Circuit
(a) The integrity of VAS should be equivalent to that recommended by BS 5839 : Part 1 for
sounder units.

(b} Itis recommended that the wiring of the speaker circuits should be arranged that, in the
event of a short-circuit developed during a fire, a minimum of one speaker should
continue to operate,

(c) All loudspeaker circuits should be protected against fire and mechanical damage.

(d) An open-circuit or short-circuil fault on one loudspeaker circuil should not affect lhe
operation of any other circuit or loudspeaker zone.

{e) A short-circuit fault on a loudspeaker circuit should not cause damage to the associated
amplifier.

{f) Any failure of a loudspeaker circuit should result in a fault waming at the FDAS Control
and Indicalive Equipment.

{g) Additional loudspeaker circuits should be provided in the following huge assembly area
{typically within a single space):

Transportation

Mall areas of covered shopping complexes.

Public areas of

* cinemas, theatres and olher places of entertainment
- large deparimental stores

= lecture theatres, centers

- Any uncompartmented public spaces within a building if the spacs is:
- Greater than 4000m? in area or
* Designed to accommodate more than 500 members of the public
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(iv)

)

(vi)

(vii)

(viii)

Visual Alarm Signal

{(a) In areas with high background noise or where occupant is wearing car protectors or
impaired in hearing, the broadcast messages should be supplemented with visual alarm
signals.

(b) Visual alarm signals should always be provided if background noise levels exceed 90dBA.

Interfaced with Other Sound Systems

(a) if there are other independent system on site eg. public address, piped music system ar
sound reinforcement system, piped music system or sound reinforcement system,
swilching output should be provided for automalically muting systems.

(b) Cancellation of the mute should only be possible at the Control and Indicative Equipment
of FDAS.

Combined Use with Fire Alarm Sounder
When the VAS is supplementary to the fire alarm system, it is recommended that:

{a) The operation of the fire alarm sounders should not cause the intelligibility of the voice
broadcast to be below the recommended value.

{b) Attention-drawing signal for introducing voice message should be the same as those
produced by the fire alarm sounders for a similar stage of alarm.

(c) The procedure for operating such systems should be such as to avoid confusion in an
emergency.

(d) If it is necessary lo silence the fire alarm sounders in order to broadcast the voice
messages, restarting of the fire alarm sounders should be automatic within 10 seconds.

Loudspeaker Zoning
(a) The VAS should be capable of being subdivided into loudspeaker emergency broadcast
zones determined by specific evacuation procedure.

(b) Loudspeaker zones need not necessarily follow or be the same as other fire detection zones.

{c) Loudspeaker emergency broadcasl zones should bé selecled so thal an effeclive evacuation
of the building can be camied out without confusion or misinterpretation of the warning
message.

{d) Loudspeaker zone boundaries should, where possible coincide with compartmentation
walls, permanent parlitions or doors within the building for dislinctive zone separation.

(e} For loudspeaker zonings, care should be taken to ensure that a single loudspeaker zonings
may contain one or more fire detection and alarm zonings but NO single fire deteclion
and alarm system zone should contain more than one loudspeaker zone.

Protection of Loudspeaker

(a) To ensure that failure of the associated circuit is unlikely to occur if the loudspeaker is
exposed to fire before evacuation is completed, the design measures should include:
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{ix)

- use of material blocks with a melting point of not less than 650°C eg. ceramic materal,
or )

- use of terminal blocks of a lower melting point but protected with thermal insulation,
or

- design of the terminal blocks such thal, on melting, an open-circuit or a short-circuit
does not occur.

(b) In order to prevent inadvertent contact and damage by falling objects or any other
accidental damages, every flush-mounted ceiling loudspeakers should be fitted with a rear
enclosure. This should be constructed from non-combustible material with a melting
point at least 800°C, eqg. steel.

Fire Microphone
(a} Fire microphone should be provided as a means of overriding pre-recorded emergency
broadcast messages.

{b) As the microphone is common to all areas of broadcast, which may have varied ambient
noise level, it should be of a suitable grade to achieve the required intelligibility of sound
repreduction throughout the entire installalion.

(¢} The recommended types of microphone are as follows:

- unidirectional, mounted on a flexible or fixed with built-in windshield to prevent
“popping” noise whilst speaking. The recommended minimum +- 5 dB frequency range
for this type of microphone is 200Hz to 3kHz

- hand-held close-talking noise-cancelling, with an integral press to talk switch. The

recommended minimum +- 5 dB frequency range for this type of microphone is 250Hz
to S5kHz.

(d) The siting of fire microphone(s) should be agreed with the Fire and Rescue Department
(e) Care should be taken in locating microphone to avoid:
- sound colouration
- feedback from system loudspeakers
- pick-up and amplification of background noise
- reverberant acoustic conditions at microphone, all of which can reduce the quality of
lhe signal

() Fare accessibility, the fire microphone should either:

- be dedicated purely to the broadcast of emergency messages - care should be taken to
prevent its use for non-emergency functions.

- be used for emergency and non-emergency funclions - care should be exercised and
means should be provided to prevent non-emergency broadcast from overriding a pre-
recorded emergency broadcast.
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(@)

(xi)

Message Generator
{a) For an effeclive VAS, the reliability and integrity of associated message generator is vital
as the source for providing and delivering pre-recorded emergency messages.

{b) Message generator should be designed to use solid-state eleclronic exclusively for message
storage and control. Apart from relays (associated with status or fault indication), there
should be no moving parts; tape player or disk drives, for example should not be used.

(c) The recording should be stored in nan-volatile memory and the recorded messages(s)
should be protected from unauthorized changed.

(d) The broadcast voice should sound natural with high quality recording. No synthesised
voice should be used unless the resultant broadcast sound is indistinguishable from that
of a human voice.

(e) Each message generator should be monitored continuously to ensure the availability of
audio output.

Messages

{a) Every message should be preceded by an attention-drawing signal. This is a non-speech
signal in accordance wilh 9.4.1. and 9.4.5. of BS 5839 : Part 1 : 1988. The attention-
drawing signal used for Alerl and Evacuate alarms should be identical, Where this is not
the case, the signal should not be in accordance with 9.9 of B.S. 5839 : Parl 1:1988.

(b) The message should be clear, concise, intelligible and defivered in a calm and commanding
manner.

{c) Live messages should be broadcast only by operators trained in the proper use of the
microphone.

(d) Except where a Fire Officer or trained person in authority need to make special
announcements in an emergency situation, the operalor should broadcast agreed standard
messages, reading from a script.

{e) For pre-recorded messages, lhe recording should be made by persons trained in the proper
use of the microphone. The recordings should be made in a recarding studio or a room
with a controlled acoustic environment having an ambient noise level no greater than 30
dB and a reverberation time no greater than 0.5 secands from 150 Hz to 10 kHz.

() For Evacuation Broadcast, the time sequence and format of the broadcast, from start 1o
finish, should be -
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(xii)

Note : The period of silence may vary according to the various environment, but should be
capped such that the time between each repeated message does not exceed 30 seconds.

(9) Example of an Evacuation message:

“Attention Piease. Attention Please,

Fire has been reported in lhe building,

Please leave the building immediately, by the nearest exit,
Do not use a lift.”

{h) For Alert broadcast, the ime sequence and format of the broadcast, from start to finish,
should be : -

Note : The period of silence may vary according to the various environment, but should be
capped such that the time between each repeated message does not exceed 45 seconds.

(i) Example of an Alert message:
“May I have your attenlion, please,
May ( have your attention, please,
Fire has been reported in the building,
Do not panic,
Please listen for further instructions.”

Control Equipments
(a) The control equipment of the VAS should normally comprise the following items:

- Reception, control and relaying of signals from the fire detection and alarm syslem or
the fire microphone.

- Indication and waming associated with signals described in a. and system status.
- Generation, amplification and distribution of messages to loudspeakers.

(b) Provision for silencing of any messages initiated by the FDAS should only be at the
Control and Indicative Equipment of the fire detection and alarm system.

(c} The colour visual indication emitting Tight should be as follows:
- Red for indication of emergency message broadcast

- Yellow for indication of fault
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{xiii}) Power Supply

- Green for indication of energisation and seleclion of loudspeaker zone

- Any olher indications within VAS should not be Red or Green

(d) The Control equipment should be designed to function reliably whenever serviced and
maintained in accordance to the manufaclurer’s instructions. Equipment should be
designed lo have a service life of at least 15 years.

(a) The operation of VAS is more complex than that of alarm sounders, where the power
supply should ke in accordance with BS 5839 : Part 4 and follow the recommendations
for life safety systems of BS 5839 : Part 1: 1988.

(b} The standby battery calculalions should be as follows:

Crmin = 1.25 {(D1 x T1 x 1) + (D2 X Tz x 12)}

Crrin (AH)

T1
1 {Arnp)

Tz (hr)
Iz (Amp)
D1

D2

1.25

is the minimum capacity of the battery at 20°C when new

[in ampere hours (AH)]

is Lhe battery standby period [in hours]

is the battery standby (quiescent) load current [in amperes] |1 is measured
or calculated as the sum of the quiescent current of all the componenis of
the VAS, based upon operalions at the nominal voltage (V), including
contributions such as the current taken by lhe fault monitoring circuits
is the alarm condilion period [in hours]

is the total baltery load current with all loudspeaker zones in full alarm
condition [in amperes]

is a de-rating factor derived from the manufacturer's data, based upon lhe
standby quiescent currentlt and the discharge lime T1. This factor is the
de-raling from the 20 hours rate

is a de-raling factor derived Irom lhe manufaclurer's data, based upon ll
alarm load current Iz and the discharged time T2. This factor is lhe de-
rating factor from the 20 hours rate and takes into account that the
discharge time is not greater than 20 hours

the multiplying factor is included to allow for some ambient temperature
variation and battery ageing

13.8.3 Testing and Commissioning

{i

. (i)

(iit)

Documentalion should be provided within or adjacent to the control equipment:

(a) Operation Instruction (Ol) for the correct action in the event of an emergency or fault
indicalion.

{b) System logbook, similar lo lhe fire detection and alarm system.

Drawings should be provided to the user, showing the positions of the various items of
equipment, the size and routes of all cables and wiring for maintenance and record purpose.

The compleled installalion should be inspected to ensure that the work has been carried out in
a satisfactory manner, that the melhods, materials and components used are in accordance
with BS 5839 : Part 8 : 1998.
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(iv)

v)

(V)

The systemn should be tested to ensure that
(a) The saund level produced by the loudspeakers is audible throughout the area of coverage.

(b) Each loudspeaker zone should be tested lo ensure the correct alarm message is given in
response to bolh automatic initiation and manual controls. Simulation of the automatic
inftiation should be conducted via the Fire Detection and Alarm system.

{c) Each loudspeaker zone should be tested for all other messages through each and every
made of iniliation simulated through the normal operating procedure.

(d) Ensure the interface with the Fire Detection and Alarm system and any signal to ancillary
equipment, such as visual beacons are operating satisfactory.

The installer should supply to the submitting person and the Authority a certificate stating
that the instaftation is in accordance with the recommendations given in relevant standards.

Should there be any deviation from the standards, and provided these standards have been
agreed and approved by the Fire and Rescue Department Malaysia, statements of these
deviations should be given by the installer together with the submissions of lhe complete
certificate. :

13.8.4 Checklist

(@

(i

e. BOMBA Approval Certificate Number :

Voice Alarm System

a. VAS manufacturer :

b. Make and Model :

¢. Counlry of Manufacture :

d. VAS Test Standard :

e. BOMBA Approved Cerlificate Number :

f. Expiry Date of BOMBA Cerfificate :

Back-up Baltery

a. Backup battery manufacturer :

b. Make and Model of Battery :

c. Country of Manufacture :

d. Baltery Test Standard :

f. Expiry Date of BOMBA Approval :

g. Life expectancy of back-up Batlery : Years
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(iii)

v
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h. Back-up Battery Capacity : AH
j- Voltage of Battery per cell : Volts
Battery Charger

a. Charger manufacturer :

b. Type and Method of Charging :

¢. Charger capacity :

d. Country of charger manufaclurer :

Loudspeaker

a. Loudspeaker Manufacturer :

b. Type of Loudspeaker :

€. Make and Model of Loudspeaker :

d. Loudspeaker Test Standard :

e. Dynamic range of Loudspeaker : Hz to kHz
f.  No of Loudspeaker Zones :

g. Country of Manufaclure :

h. BOMBA Approval Certificate Number :

j. Expiry date of BOMBA Approval

Fire Microphone

a. Fire Microphone manufacturer :

b. Make and Model of Fire Microphone :

¢. Country of Manufaclure :

d. Type of Fire Microphone :
_e. Fire Microphone Test Standards :

f. Dynamic Range of Fire Microphone : Hz to kHz
g- BOMBA Approval Cerlificate Number :

h. Expiry date of BOMBA Approval




(vi) Cable

a. Cable Manufacturer :

b. Sizes of Cable/Cables :

¢. Country of manufaclure :

d. Make & Model :

e. Cable Test Standard :

f. BOMBA Approval Cerlificate Number :

g. Expiry date of BOMBA Approval :

(vii) Conduit

a. Conduit Manufacturer ;

b. Sizes of Conduils ;

¢. Country of manufacture :

d. Make & Model :

e. Conduit Test Standard :

f. BOMBA Approval Certificate Number :

g. Expiry date of BOMBA Approval :

{vii) Trunking/Ladder

a. Trunking/Ladder Manufacturer :

b. Sizes of Trunking/Ladder :

¢. Country of manufaclure :

d. Make & Model ;

e. Trunking/Ladder Test Standard :

f. BOMBA Approval Certificate Number :

g. Expiry date of BOMBA Approval :
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' 14 PRESSURISATION SYSTEMS IN BUILDINGS _

14.1 DESCRIPTION

A pressurisalion system is intended to keep protected escape routes of a building clear of smoke by
means of inroducing sufficient fresh air to maintain a positive pressure in protected escape routes
against accommodation area. Protected routes may include staircases, lobbies and in some cases,
the comidor. ’

Pressurisation system may be omitted if there is sufficient provision of natural ventilation in -
protected escape routes in accordance to the Uniform Building By-laws requirements and/or other
! acceplable standards.

14.2 DESIGN REQUIREMENTS

14.2.1 Design Standards
Pressurisation system shall be designed in accordance to:

(i)  Bydaws 196, 197, 200, 201 and 202 of the UBBL 1984
i) Ms1472
] (i) AS1668

14.2.2 Methods of Pressurisation
l )] Method 1 - Pressurising Staircase only

The protection given by this method is enlirely confined lo the verlical part of lhe escape
route. It should be used only when a staircase is approached direcily from the accommodation
space or through a simple lobby. Each stack of staircase shall be served by an independent
pressurisation system.

, (i)  Method 2 - Pressurising the Staircase and Lobby

If a lobby separating the staircase from the accommodation space is other than a simple lobby,
this lobby shall be pressurised independently of Lhe staircase. The pressure level at the lobby
shall be about § Pa less than the pressure level at staircase.

(i)  Method 3 - Pressurising Staircase, Lobby and Corrider

If a corridor is of 30 minutes fire resistance or more and forms part of a protected escape
route, this corridor shall be equipped with either a pressurisation system or smoke extraction
system. The pressure level at the lobby/conmidor shall be about 5 Pa less than the pressure level
at staircase.

14.2.3 Detailed Design Requirements
The pressurisation systems shall be designed in accordance to the following paramelres:-
(i) Method 1 - Pressurising Staircase only

(2) The pressure level al staircase should be 50 Pa higher than the pressure level at
K accommodalion space.

{b) A minimum egress velocity of 1.0 nv/s is required when 1 no. of staircase door is opened.
The no. of opened doors shall be based on minimum 2 nos. of doors or no. of doors for
10% of the total floors (worst case condition), whichever is higher,
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(ii} Method 2 and 3 - Pressurising Staircase, Lobby and Corridor (where applicable)

(a) The pressure level at staircase should be 50 Pa higher than the pressure level at
accommodation space. )

(b) The pressure level at lobby/corridor shall be higher (up to 45 Pa) than the pressure level at
adjacent accommodalion space, but less than the pressure level at staircase.

(¢} A minimum egress velocity of 1.0 m/s is required when one lobby door and one staircase
door on the same floor are opened. The no. of opened doors for bath staircase and lobby
shall be based on minimum 2 nos. of doors each or no. of doors for 10% of the total
floors (based on worst case condition), whichever is higher.

Worst case condition refers to the 10% floor(s} that have the most number of egress doors.

14.3 SYSTEM COMPONENT
The installation and equipment associated to a pressurisation system shall account far:

14.3.1 Air Intake Arrangement
Air intake shall be arranged in a manner that it has minimum effect from wind velocity and direction
and is at least 5m away from any contaminated exhaust outiet,

14.3.2 Fan Capacity and Operation .
) 10% or 25% of addilional volume flowrate shall be allowed for sheet-metal or builders’ work
ducting (masonry shaft) respectively.

(i) Essential power shall be provided for the operation of pressurisation fan.

(iii)  Pressurisation fan shall automatically start under fire mode. Manual control shall be provided
at both fire command centre and on fan control panel.

14.3.3 Supply Air Qutlets
(i) Air outlets shali be installed at not less than every 3 floors in a staircase, in order to provide
efficient distribution and even pressure for the entire staircase.

(i) There shall be at least 1 no. outlet per floor for lift lobby pressurisalion system. These outlets
shall not be located ciose to the main leakage path.

14.4 TYPES OF STAIRCASE PRESSURISATION SYSTEM DESIGN

14.4.1 Fixed Air Supply with Pressure Rellef Dampers

Fresh air is continuously pumped into staircase regardless of the differential pressure between
the 'staircase and accommodation area. The control of differential pressure between staircase and
accommodation area relies on the operalion of pressure relief dampers.

Pressure relief dampers shall open or close to maintain a 50 Pa differential pressure between
staircase and accommodation area, when none of the doors are opened. Pressure relief dampers
shall be provided at not more than 15 melres vertical interval to maintain an even pressure
throughout the entire staircase.
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14.4.2 Variable Air Supply with Motorised By-Pass Damper

Far such application, the air quantity low into staircase shall be conltrolled by a motorised by-pass
damper located at ductwork connecling the fan and the staircase. A differential pressure sensor
shall be installed near the bottom of the staircase and shall measure the pressure difference
between accommodation area and the staircase.

In the event that the differential pressure is more than 50 Pa, the motorised by-pass damper will
bleed the excess air into the atmosphere to maintain the pressure levei.

14.4.3 Variable Speed Fan

The operation of this type of pressurisalion system is similar to Clause 14.4.2 except that this
system is equipped with variable speed fan instead of having motorised by-pass damper. The
speed of the fan will vary in order to maintain a differential pressure of 50 Pa between staircase and
accommodalion area.

14.5 TYPES OF LIFT LOBBY PRESSURISATION SYSTEM DESIGN

14.5.1 Fixed Air Supply with Pressure Relief Dampers

This system is similar to Clause 14.4.1 except pressure relief dampers are located at every floor, in
order to maintain a differential pressure between each ift lobby and adjacent accommodation area
at every floor. Fusible link fire dampers shall be installed with the relief dampers to maintain fire
integrity between lobby and accommodation areas.

14.5.2 Varlable Air Supply with Motorised Fire Damper Control and Motorised By-Pass Damper
Each lobby is equipped with a molorised damper air oullet and differential pressure sensor. All
motorised dampers shall be controlled in a manner that the differential pressure between each
lobby and adjacent accommodation area is maintained at up to 45 Pa. Excess air will be relieved
into the atmosphere by the molorised by-pass damper at the fan discharge.

14.5.3 Variable Air Flow with Motorised Damper Control and Variable Speed Fan
This system is similar to Clause 14.5.2 except the motorised by-pass damper is replaced with
variable speed fan.

14.6 TEST REQUIREMENTS

14.6.1 Duct Pressure Test

The entire pressurisation ductwork shall be tesled in accordance lo SMACNA HVAC Duct
Construction Standards - Melal and Flexible and manufacturer’'s recommendation. This is to ensure
that air leakage is less than 10%.

14.6.2 Flow Test
Each outlet shall be balanced and tested to achieve the required design airflow.

14.6.3 Performance Test
(i) ° A simulation test shall be camied out with the no. of open doors as per design. The velocity
across each opened door shall be not less than 1.0 m/s.

(i) ) Differential pressure between staircase and accommodation space and between lobby and

accommodation space when all doors are closed shall be measured by using a manometer or
digital pressure meter or analogy type pressure meter.
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14.7 DESIGN AND INSTALLATION CHECKLIST

14.7.1 Design Code and Standard Adopted

M MS1472

(i) AS1668

(i)  By-laws 196,197, 200, 201, 202 of UBBL 1984
{iv) Other Standards, (fo specify) ............

14.7.2 Design Checklist

(i) No. of floors

(i)  No. of doors per floor

(i) Determine no. of closed and opened doors
{iv)  Airleakage lhrough closed door

(v}  Airflow through opened door

(vi) Fan sizing

14.7.3 Visual Inspection Checkllst
(a)  Visual Inspection of Ductwork & Fittings
(i) Sealant
(i) Fusible-link fire dampers
{iii} Motorised dampers
(iv) Fire Rated Ductwork
(v) Fire Seal

{t)  Visual Inspection of Fan and Wiring
() Fan Installation
(i} Flexible Connection
{ili) Wiring termination
{(iv) Cable size
{v) Fan conlrol panel
{vi) Pressure sensor
(vii) Control components

14.7.4 Testing and Commissioning Checklist
{(a)  Duct Pressure Tesl

(i} Test pressure

(i) Test Duration

(i) Duct area

(iv) Theoretical leakage

{v) Pressure drop

(vi) Actual leakage

{vii} Test Apparatus

(b)  Flow Test
(i) Current and voltage
(i) Flow across each outlet
(i) Total flow
(iv) Theoretical flow

(c) Performance Test

{i)y Air speed across opened doars
(i) Differential pressure between staircase and accommodation space
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(iii) Differential pressure between lobby and accommodation space
(iv) Differential pressure between corridor and accommodation space
{v) Operation of motorised dampers

(vi} Operation of pressure relief dampers

14.8 CALCULATION
14.8.1 Example of Staircase and Lift Lobby Pressurisation System Calculation

14.8.1.1 General Description of Building

A 30 storey office building with 2 staircases constructed from ground floor up to roof level. Both
staircases are connected to fire fighting ift obbies, which in lum are connected to accommodalion
areas. There is only one single leaf door per floor for staircase. As for fire fighting lift lobby, lhere
is only one single leaf door separating each lift lobby and the accommodation areas. There is one
door connecting the lift lobby to a service shaft. However, this is not to be taken into account as il
is opened into an enclosed area. Therefore, there are 30 doors in total for both staircase and fire
fighling lift lobbies. Refer to Figure 14.1

14.8.1.2 Design Condition
(i) The staircase and lift lobbies will be independently pressurised.

{ii) All pressurisation shafts are not provided with sheet metal ductwork.
(i) According to UBBL, the no. of opened doors shall be minimum 2 nes. or no. of doors at 10%
of the lotal floors {worst condition), whichever is higher. Hence, for this case sludy, there will

be 3 floors where all staircase and lift lobby doors are assumed to be opened.

(iv)  The design of pressurisation system shall be based on constant speed fan with pressure relief
system.

14.8.2 Sample Calculation for Staircase Pressurisation System

14.8.2.1 Estimation of Air Volume Flowing Past Doors When Doors Are Closed
(i) Design criteria based on MS1472

(ii) Leakage Area Calculation
Based on 50 Pa pressure differenlial and interpolation of data from Table 3 and 4 (MS1472),

No. of single leaf doors opening into pressurised area = 27
No. of single leaf doors opening outwards from an pressurised area =0
No. of opened single leaf doors = 3
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14.8.2.2 Calculation of Air Leakage through Closed Doors
(i) {Case A) :
Air leakage for 27 no. of door = 210 CMH x 27 = 5670 CMH

(i} (CaseB)
Air leakage for 0 no. of door = 420 CMH x 0 = 0 CMH

i) (CaseC)
Air leakage for 0 no. of door = 630 CMHx 0 =0 CMH

14.8.2.3 Calculation of Total Air Leakage
Total air leakage = 5670 + 0 + 0 =5670 CMH w.cccvrcvrvncnnnns (A)

14.8.2.4 Estimation of Air Flow Past 3 Opened Doors
0] The size of each door is 2.00m (H) x 0.8m (W)

iy  Therefore, area of dooris 1.60m?

(i} ~ Based on design criteria of 1 m/s air flow through door when the door is opened, air flowrate
=1.60m2 x 1.0 m/s x 60 sec x 60 min = 5760 CMH

{iv)  For 3 opened doors, the air quantity
=5760 CMH x3=17280CMH ... (B8)

14.8.2.5 Selection of Capacity for Pressurisation Fan
{i) The minimum air required

=(A) +(B)

= 5670 + 17280 CMH

=22950 CMH

(i}  Add 25% leakage factor (masonry shaft)
= 28688 CMH

Note: If masonry shaft is of reinforced concrele, 10% leakage factor is adequale

{ii)  The airflow of fan selected:
= 29000 CMH

14.8.3 Sample Calculation for Lift Lobby Pressurisation System

14.8.3.1 Estimation of Air Volume Flowing Past Doors when Doors are Closed
(i) Design criteria based on MS1472

(i) Leakage Area Calculation:
Based 50 Pa pressure differential and inlerpolation of data from Table 3 and 4 (MS51472).
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No. of single leaf doors opening into pressurised area = 27

No. of single leaf doors opening outwards from a pressurised area = 0
No. of opened single leaf door = 3

No. of iift landing doors = 30

14.8.3.2 Calculation of Air Leakage through Closed Lobby Doors
(i} {Case A)
Alr leakage for 27 nos. of door = 210 CMH x 27 = 5670 CMH

(i) (CaseB)
Alr leakage for 0 no. of door = 420 CMH x 0 = 0 CMH

(i}  (Case C)
Air leakage for 0 no. of door = 630 CMH x 0 = 0 CMH

14.8.3.3 Calculation of Air Leakage through Closed Lift Landing Doors
Refer to Equation (14} of sub-section 5.3.2.3 of MS 1472

Equation: Qa=Qc x F
fn
where,
Q4 s lhe air leakage from one lobby past one fift door,
Qe is the air leakage for an isolated lift door {value taken from Table 4 or derived from Qc =
0.0496 x (Pe)'? where PE is the pressurisation level for the lobby,

F is the factor depending on vent size in lift shaft and taken from the appropriate column of
Table 6 (MS 1472),
N is the number of pressurised lobby openings into the fift shait

Hence, when applied to;
(iv) (CaseD)

Qu {for one lobby) =Qc x F (assume lift shaft vent size = 0.16m2)
n

=0.0496 x (50)"? x 2.66m s
30

=112 CMH
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Number of lifts) = 1

Total leakage =112 CMH x 30 landings x 1 lift
= 3360 CMH

Table 6 (MS1472)

14.8.3.4 Calculation of Total Air Leakage
Total air leakage (before adjustment) = 5670 + 0 + 3360
=9030 CMH .................. ()

14.8.3.5 Estimation of Air Leakage through 3 Opened Doors
(i) The tolal no. of doors is 30. Therefore, the design calculation shall consider 3 nos. of opened

single leaf doors.
(ii) The size of the door is 2.00m {H) x 0.80m (W)
(i)  Therefore, area of door is 1.60m?

(iv)  Based on design criteria of 1 m/s air flow through door when the door is opened:
=1.60m? x 1.0 m/s x 60 sec x 60 min = 5760 CMH .

(v) For 3 opened doors, the air quantity:
=5760 CMH x 3 =17280 CMH ........cceeeeec. (D)

14.8.3.6 Selection of Pressurisation Fan Capacity
() ~ The minimum air volume required

={C)+ (D)

=9030 + 17280 CMH

=26310 CMH
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{i)  Allow leakage factor of 25% (masonry shalt)
= 32888 CMH

(i)  The airflow of fan selected

= 33000 CMH
14.9 TESTING AND COMMISSIONING PROCEDURES
14.9.1
Each individual pressurisation system should be lested thoroughly in terms of (but not limited to)
stalic pressure achievable, velocity of air through designed doors, operation and fail safe operation
of molorised dampers (if installed) and activated on receipt of the appropriate signaling device.
1492
The Master Control Panel should provide the necessary pressurisation fan switches for testing and
manual override of fan operation by authorised personnel.
14.9.3
All test data must be recorded and witnessed by the Client's representative and this information

must also be logged in the O & M (Operation & Maintenance)} Manual.

A full set of as-built drawings, system sequence control, schematic and servicing data must also be
part of the O & M Manual.

14.9.4 Example of Testing and Commissioning Record Sheet
14.9.4.1 Function Test for Staircase/Lift Lobby/Corridor Pressurisation System

Project itle: .......cc.oooooeeeceiiereeeeeeene

14.9.4.2 Function Test for Staircase Pressurisation System
SIANCASE NO. oottt ea e ceeererseesseeetses e s eeeee e oo eeeeeeeeeeeeen

(i} Measure the differential pressure between accommodalion area and staircase when all staircase
doors are closed.

ltem Description Requirement Measured Tick if Comply
1. Differential S0Pa e Pa e,
Pressure
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(i} Measure the velocity across opened staircase door when the no. of doors equal to the designed
no. of opened doors are opened randomly;

item Description Requirement Measured Tick if Comply

1. Velocity Across 1mis e 1117 .
Opened Door

Function Test for Lift Lobby/Corridor Pressurisation System
Lift Lobby NO. «coereeeeeeerecraene 1Commidor NO. .ccvcerecnscrrsrneenes

(i) Measure the differential pressure between staircase/lift lobby/accommodation area when all
lobby doors and staircase doors are closed.

Item Description Requirement Measured Tick if Comply

1. Differential 50Pa 0 e [ = OO
Pressure between
staircase /
accommodation

2. Differential 40-50Pa e = T,
Pressure between
lift lobby /
accommodaltion

(i) Measure the velocity across opened door when the no. designed lift lobby doors are opened.

Item Description Requirement Measured Tick if Comply
1. Velocity Across imis MUS  creecemevmemenseanns
Opened Door
Test Carmied cut by: ..o
Figure 141 [
Witnessed by ..o
Approved by: .. H
Date et

AL
A
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Figure 14.2 Typical Pressurisation Schematic Diagram
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15 SMOKE CONTROL SYSTEM USING NATURAL (DISPLACEMENT) OR

POWERED (EXTRACTED) VENTILATION

15.1 DESCRIPTION

This chapter describes smoke conlrol by means of nalural (displacement of exhaust) ventilation,
powered (extract or exhaust and depressurrisation) ventilation or a combination of both. Smoke
control by means of pressurisation is described separately under the chapter on pressurisation.

15.2 DESIGN REQUIREMENTS

15.2.1 Design Standards
Design shall consider the following Standards:

(i) Uniform Building By-laws 1984
By-law 244 - The use of additional design standards as appropriate.
By-law 245 - Standards other than those listed in UBBL 1984 tp be approved by DGFRDM.
By-law 249 - Smoke venting in windowless, underground structure and large area factories
for safe use of exit.
By-law 250 - Natural draught smoke venls to be opened automatically by an approved means
in the event of a fire.
By-law 251 - Smoke vents provided under By-law 248, shall be adequately designed with an
element of safety to ensure protection of life.
By-law 252 - All ventilators and openings shall allow FRDM full control of the system. -
By-law 257 - Malaysian Slandards to supersede all other standards.
(i) MS 1780
(i) BS5588FParts4,7,10, 11
(ivy BS7346Parts1,2,3
v) BS 4422 Part 5
{vi) BR 186 and 258
(vii) Other acceptable Standards
(vii) Fire Safety Engineering - Performance Based Approach

15.2.2 Design Concepts

(i) Smoke obscures visibility and can contribute towards fatalilies in a fire incident. In fact smoke
kills more people in fires than heat, fiames or structural collapse. itis therefore increasingly
realised that occupant safely in a fire can be greatly improved by providing efficient smoke
control systems. Moreover, such systems can limit property damage, both directly by reducing
the spread of smoke, and indirecly by providing better visibility and thus easier access lo the
sealt of the fire for fire fighters.

(i)  Smoke control is one of the lools which the fire safety engineer may use to ensure adequate
fire safety within a building. As such it shoutd not be considered in isolation, but as an
integral part of the total package of fire safety measures designed for the building. Thus the
need for smoke contro! in any building must be designed in conjunction with the means of
escape, compartmentation and aclive suppression systems. Smoke control should be
considered under the following circumstances.

(a) Smoke Control for Life Safety
Smoke control for life safety purposes is of benefit in buildings where means of escape to
the open air cannot be achieved within a shorl period of time and in which lhe means of
escape could be severely contaminated with smoke and become impassable. Examples
include shopping malls, atrium buildings and high rise buildings with phased evacuation
i.e. when a proportion of the occupants are expected to stay in the building for the
duration or part duration of the fire.
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(b) Smoke Extraction for Fire Fighter Access
Srnoke extraction for fire fighter access is desirable for buildings where either:

- fire brigade access is difficult, eg. basements and high rise buildings; or
- rapid attack on fire is necessary to reduce fire spread and property damage.

Buildings where smoke clearance by natural means may be difficull (eg. basements, windowless
buildings and buildings without openable windows) will require a powered smoke purging/dilution
system.

15.2.3 Methods of Smoke Control

The efficiency of the smoke control system may be adversely affected by wind or ouiside
lemperalures. Pressures generated by wind may affect operation of the extraction of smoke
by providing a posilive pressure at the point of extraction. Internal ‘dimatic conditions may also
affect the movement of smoke particularly in spaces with farge volumes, such as atriums. This is
because forced air circulation may prevent the smoke of low-buoyancy from reaching initially the
point of detection. The stack effect in tall buildings and temperature inversion may also need to be
considered.

The various techniques commonly used for smoke control are as described below:

(a) Smoke Containment {passive method)

Smoke Containment relies on physical barriers to limit the spread of hot smoky gases from
one compariment in a building to another. Passive compartmentation such as doors, walls
and floors can be used to provide some prolection against smoke ingress. The extent to which
smoke will leak through these barriers will depend on the size and shape of leakage paths and
the pressure differentials across the paths.

(b}  Smoke Dilution
Smoke Dilution describes any method of mixing the smoky gases with enough clear air 1o
increase the available visibility and lo reduce the threat from toxic products of combuslion.
Application includes car parking area where the low ceiling height and exhaust ductwork
configuration may make smoke reservair principle impractical.

{c) Smoke Reservoir Exhaust Ventilation (See also Clauses 15.2.4 & 15.2.5)

This is a method that provides a separalion between an upper layer of smoke and a lower layer
of relatively clear air. This is achieved by continuously exiracting smoke from the buoyanl
smoke reservoir (or layer), using eilher nalural extract ventilators or powered smoke exhaust
fans. This air is then replaced by outdoor air, which re-enters the space bejow lhe base of the
smoke layer.

(d)  Depressurisation
Depressurisation involves the control of smoke using pressure differentials in which the air
pressure in the space containing the fire is reduced below hat in the adjacent spaces requiring
" protection. This method can be combined wilh a varialion of other system designs. Examples
of application are internal rooms of an office floor with a tolal floor area exceeding 4,000m?
where lhe introduction of low level replacement air is impractical.
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15.2.4 Engineered Smoke Control System
Engineered Smoke Control System provides the following intent:

(1)
(ii)

(iif)

(iv)

v)

(vi)

The system will safely control the movement and spread of smoke within the building.

The system is designed to remove smoke produced by a fire type and risk associated with a
specific building use.

The contral and removal of smoke will enhance lhe conditions inside the building for
purposes of safe evacuation from lhe building and ingress for search and rescue operation.

The contained and designed movement of the smoke will enhance the operational
effectiveness of the sprinklers.

The containment of the smoke within the smoke reservoir will minimise the spread of smoke
throughout the building and thus reduce the costs associated with smoke damage to the
building fabric, stock and capital items.

The control and remaval of smoke will maintain clearer and safer conditions for people to
evacuate the premises. This is done by keeping the movement level of people clear from
smoke and hot toxic gases and increasing the visibility levels to aid safe escape.

15.2.5 Smoke ReservoirsiZones

0

(i

A smoke reservoir will prevent the spread of hot smoke and gases throughout the whole area
of the building. It will also assist in keeping Lhe smoke as hot as possible and therefore
maintain maximum buoyancy and movement lowards the extraction point.

The reservoir serves as a collection point for the smoke and the design needs to ensure the
smoke reservoir is maintained above head height, thereby ensuring maximum conditions for
breathing and visibility (and minimising conditions for panic). Minimum smoke layer base
{head height clearance) shall be:

For the Lowest Floor or Single Storey
= 2.75m (natural displacement ventilation)

or

2.00m (powered extraction ventilation)

Upper Slorey
= 3.00m (natural displacement ventlilation)

or

2.00m (powered extraction ventilation)

(ili)
(iv)

v

(vi)

Smoke reservoir creales a single position from which smoke can be extracted.

For natural smoke ventilation, the limit of each smoke reservoir/zone would be 2,000 mZ,
Also refer lo Clause 15.3.8.

For powered smoke ventilation, the limit of each smoke reservoirzone would be 2,600 m2.
Also refer to Clause 15.3.8.

The maximum length of a smoke reservoir/zone would be in the region of 60 metres unless
proven otherwise by engineered calculation.
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(vii)

{viii)

(ix)

(x}

{xi)

{xii)

The amount of smoke extraction fram the reservoir should be sufficient to prevent the smoke
layer from building down to below the design head height clearance.

The rale of exiraction {natural or powered) must be sufficient to meet the design requirements,
in that it must be capable of extracting the amount of smoke which is entering the base of the
smoke layer.

For any ventilation system to work effectively there must be an adequate supply of make up
fresh air (replacement air) to ‘batance’ the system. -

The replacement air must be introduced at the lowest possible level (at least 0.5 meires below
the base of the smoke layer). This is to ensure that the smoke layer is not disturbed by the
flow of air into the building. The air velocity should be minimised o a value not exceeding
5 melres/secand.

The preference is for the replacement air to be introduced naturally, for example via:

Louvres, doors, roller shutters, windows, or ventilators, all of which must open automatically
so that the supply of fresh air is guaranteed.

Powered replacement air should not exceed 75% or be less than 50% of the extracted air
volume.

15.3 APPLICATIONS

15.3.1 Basement Smoke Control System

{®

(i)

Where the tolal aggregate floor area of all basement sloreys does not exceed 1,000m?, smoke
vents in accordance wilh Clause 15.3.1 (iii) may be provided in lieu of engineered smoke
control system.

Where the total g_glgrggate floor area of all basement storeys exceeds 1,000m?, engineered
smoke control system that complies with the requirements stipulated in Clause 15.3.8 shall be
provided for all parts of basement with the following exceplions:

(a) Where the basement ora portion of the basement is used as carpark, Clause 15.3.1 (iv)
can be adopted for the carpark, provided itis compartmented from rest of the basement.

(b) Plant/equipment room with floor area not exceeding 250m? and compartmented from
the rest of the basement and provided with two doors for better reach in fire fighting
. operation.

(c) PlanVequipment room with floor area exceeding 250m? but not exceeding 1,000m?,
smoke vents in accordance with Clause 15.3.1 (iii} or smoke purging system of at least 10
air-changes per heur shall be provided. '

_(d) Service areas such as laundries, office storeroom and workshops (restricted to staff only)

which are comparimented, smoke venting provision in accordance with Clause 15.3.1 (iii)
or smoke purging syslem of at least 10 air-changes per hour may be accepted for those
areas in lieu of the engineered smoke control system. Automatic fire alarm/extinguishing
system shall also be provided where required under the UBBL.
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(i

(iv)

(v)

Smoke vents shall be uniformly distributed to induce and enhance cross ventilation adequately
along perimeter of basement and their outlets (which shall effectively discharge direclly to the
outside) shall be easily accessible during fire fighting and rescue operations. Installation shall
comply with the following requirements:

(a) The number and lheir sizes shall be such that the aggregate effective vent openings shall
not be less than 2.5% of the basement floor area served.

(b) The vent outlets if covered under normal conditions shall be breakable/openable in case of
fire. Breakable covers should be capable of being opened by the fire service from outside
the building and permanent notice identifying Lhe area they serve should be provided on
or adjacent to the covers.

(¢) The vent outlets are sited not less than 5 metres away from exils.

(d) Where ducts are required to connect the vent to outlets, the ducts shall be construcled to
give at least 1 hour fire resistance rating.

{e) Separate ducts and vent outlets or equivalent arrangements such as sub-ducts shall be
provided for each basement storey.

Where powered ventilation system is required for car parking areas in basements with total
floor area exceeding 1,000m?, a smoke purging syslem which is independent of any system
serving other parts of the building shall be provided to give a purging rate of nol less than 10
air changes per hour. Installation shall comply with the following requirements:

(a) The smoke purging system shall be activated automatically by the building fire alarm
system. In addition, a remote manual start-stop switch shall be located at the fire
command centre, or at Lhe main fire alarm panel. Visual indication of the operalion status
of the smoke purging system shall also be provided with this remote control switch.

(b) Supply air shall be drawn directly from the exiemnal and ils intake shall not be less than
5 metres from any exhaust discharge opening.

{c) Where there is natural ventilation for such basement carpark based upon openings equal
to not less than 2.5% of the floor area of such storey, such natural ventilation may be
considered as a satisfaclory substitute for the replacement air of the smoke purging system
for that storey.

{d) Exhaust air shall be discharged directly to the extemnal and shall not be less than 5m from
any air intake opening.

(e) Separate ducls or equivalent arangements such as sub-ducts shall be provided for each
compartmented basement storey.

() Where ducts are used for the basement carpark smoke purging system, they shall comply
with the requirements of the DGFRDM.

Where engineered smoke conlrol system is preferred, it shall be provided as specified under
Clause 15.3.8.
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15.3.2 Smoke Control System for Above Ground Premises

@

(i)

(fii)
(iv)

v

()

Where the total non fire compartmented aggregate floor area exceeds 1,000m? or the volume
exceeds 7,000m?, a smoke conirol system shall be provided.

Where natural smoke ventilation is provided, the smoke vents shall be in accordance with
Clause 15.3.2.(v)

Where powered smoke control system is provided, this shall comply with Clause 15.3.2.(vi)

Where engineered smoke conlrol system is provided, this shall comply with the requirements
as slipulated in Clause 15.3.8.

Smoke vents shall be posilioned at high level above the smoke layer base and conform to the
requiremenls specified below:

(a) The number and their sizes shall be such that the aggregate effective vent openings shall
not be less than 2.5% of the floor area served.

(b) The vent outlets (which shall effectively discharge directly to the outside) shail be of the
permanently opened type or will open automatically under a fire mode condition without
human intervention.

(c) Replacement air shall be by means of natural ventilation.

(d} Conformance to Clause 15.2.5.

Engineered Smoke Control System design shall be applicable only for ceiling heights
exceeding 2 or 3 melres (See Clause 15.2.5) for the smoke reservoir principle to be effeclive.

Below 2 or 3 metres {See Clause 15.2.5) ceiling heighls, powered smoke purging/dilution
system of at least 10 air changes per hour shall be provided to suit lhe concepls adopted.

Make up or replacemenl air shalt be provided in the following manner:

{(a) For smoke depressurisation concept, no purpose provided replacement air is necessary.
However, pressure differential between depressurised zone and the adjacent zone shall be
maintained at between 10 to 50 Pa.

{b) For smoke dilution concept, replacement air may be introduced at any level but, if
powered, shall be limited to not less than 50% and not greater than 75% of the exhaust
air volume, : 2

15.3.3 Smoke Control System for Fire Fighting Access Lobby

(i)

(in)

Fire fighling access lobby where not mechanically pressurised, shall be smoke vented in
compliance with the requirements specified below:

{a) The openable area of windows or area of permanent ventilation shall not be less than 25%
of the floor area of the lobby, and if ventilation is by means of openablg windows,
additional permanent ventilation having a free area of 464 cm? shall be provided.

A smoke lobby shall be trealed as a protected slairway as described under Clause 15.3.4.
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15.3.4 Smoke Control System for Protected Stairway
(i) Protected stairway where not mechanically pressurised should be provided with either:
{a} Openable windows at each upper storey or landing level having a clear openable area not
less than 5% of the cross sectional area of the stairway; or

{b) An openable vent outlet at the top having a clear area of not less than 1m2.

15.3.5 Smoke Control of Hotel Intemal Corridors
(i) Where intemal corridors in hotels are not mechanically pressurised, such comidors shall be
smoke purged at a purging rate of not less than 10 air changes per hour.

(i) Engineered smoke conlrol system may be applied only for corridors exceeding 2 or 3 metres
height {Clause 15.2.5).

(ili)  Natural ventilation is permissible only if induced cross veﬁtilation is available and the
aggregate effective vent openings of not less than 2.5% of the floor area served can be
provided,

15.3.6 Smoke Control for Auditorlum (Cinemas, Theaters etc)

{i) Smoke vents with effective openings of not less than 2.5% of the floor area served shall be
provided for auditoria which are not sprinkler protected and to auditoria having floor area
more than 500m? if sprinkler protected.

(i) Where engineered smoke control syslem is preferred, it shall conform lo Clause 15.3.8.

15.3.7 Atrium Smoke Control System

(i) Where the requirement for comparimentation specified in UBBL 1984 are relaxed for atrium
spaces in a building, smoke control system shall be provided for a sterile tube atrium type as
specified below:

(a) Whare lhe height of the atrium is 17 metres or less and the volume of the atrium is
17,000m? or less, the smoke exhaust rate shall be 19 m%/s or 6 air changes per hour,
whichever is grealer.

(b) Where the height of the alrium is 17 metres or less and the volume of Lhe atrium is more
than 17,000m3, the smoke exhausl rate shall be 19 m3s or 4 air changes per hour,
whichever is greater.

(c) Where the height of the atrium is more than 17 metres, the smoke exhaust rate shall be at
a minimum of 4 air changes per hour.

{d) Where engineered smoke control system is prefemed, it shall be provided as specified in
Clause 15.3.8.

(i) For a non sterile tube alrium type, engineered smoke control system complying with the
* requirements as stipulated in Clause 15.3.8 shall be adopted.

(i)  The smoke contral syslem shall be activated by:

(a) smoke detectors located at the top of the atrium and adjacent to each return air-intake
from the atrium or beam detectors at the appropriate levels;
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(i)

(iii)

]

{vi}

(b) the automalic sprinkler systemn serving the atrium zone/s;

(c) automatic deteclor system (but not manual call point);

{d) manual conirols readily accessible to the Fire Brigade.

15.3.8 Engineered Smoke Control System

Engineered smoke control system shall be in Lhe form of a smoke venlilation syslem by natural
or powered extraction designed in accordance wilh:

(a) BR 186 - Design principles for smoke ventilation in enclosed shopping centres; or
{(b) BR 258 - Design approaches for smoke control in atrium buildings; or
{c} Other acceptable standards, such as:
- Warrington Fire Research Consultanis (WFRC)
- Society of Fire Protection Engineers Publication (SFPE)
- American Society of Healing, Refrigerating and Air-Conditioning Engineers (ASHRAE)

(Note BR 186 and BR 258 are reports published by the Fire Research Station, Building
Research Establishments, UK).

The building lo be provided with engineered smoke control system shall have a smake layer
temperature nol exceeding 250°C.

Capacity of the smoke ventilation system shall be calculated based on the incidence of a likely
maximum fire size for a sprinkler controlled fire as recommended in the following table:

The capacity of a smoke ventilation syslem shall be capable of handling the largest demand
for smoke exhaust under the warst case scenario.

The design smoke layer base shall be above the heads of people escaping beneath it. The
minimum heighl shall be as described under Clause 15.2.5.

Smoke reservoirs to prevent the lateral spread of smoke and to collect smoke for removal shall
be of non-combustible construction capable of withstanding smoke temperalures.
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{vii)

(viii}

(ix)

(x)

(i)

(xif)

(xilf)

For cases where smoke is removed from the room of origin the smoke reservoir size for a
smoke ventilation system should not exceed:

(a) 2,000m? for natural smoke ventilation system
(b) 2,600m? for mechanical smoke ventilation system

For cases where smoke is removed from the circulation space or atrium space the smoke
reservoir size for a smoke ventilation system should not exceed:

(a) 1,000m? for natural smoke ventifation system
(b) 1,300m?2 for powered smoke venlilation system

For cases where smoke is removed from the circulalion space or atrium space, the rooms
discharging smoke into the circulation spacefatrium spaces should either:

{(a) have a floor area not exceeding 1,000m? {for natural ventilation system) or 1,300m?
{for powered ventilation system) or

(b} be subdivided such that smoke is vented lo the circulalion space or atrium only from part
of the room with floor area not exceeding 1,000m? for natural ventilation system or
1,300m? for powered ventilation system, that are adjacent to the circulation space or
atrium. However, the remainder of the room needs to be provided with independent
smoke ventilation system/s.

The maximum length of the smoke reservoir should not exceed &G metres, unless proven
otherwise.

Adequate arrangement(s) shall be made in each smoke reservoir for lhe removal of smoke
in a way that will prevenl the formation of stagnant regions,

Replacement air shall be drawn directly from the extemnal or adjacent spaces, and;

{a) The design replacement air discharge velocity shall not exceed 5m/s to prevent the
escapees being affected by the air flow.

{b) Replacement air intake shall be sited at least 5 metres away from any exhaust air
discharge.

(c) Replacement air shall be discharged at low level, at least 0.5 metres benealh the designed
smoke layer, to prevent *fogging” of the lowest clear zone.

(d) Where the inlet cannot be sited al least 0.5m below the smoke layer, a smoke curtain
or a baffle shall be used to prevent replacement air distorting the smoke layer.

{e) Where replacement air is taken Ihrough inlet air ventilators or doorways, devices shalt be
incorporated to automatically open such inlet venlitators and doors to admit replacement
air upon activation of lhe smoke ventilation system.

For cases where the smoke reservoir is above the false ceiling, the ceiling shall be of perforated
type or evenly distributed air inlets with at least 10% openings.
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{xiv) The smoke venlilation system shall be provided with secondary source of power supply.

(xv) In conjunction with Clause 15.3.7 (iii}, the smoke ventilation system shall be activated by
smoke deteclors located in the smoke control zone. Use of smoke detectors for activation
must be carefully designed so that accidental or premature activation of smoke detectors ata
non-fire zone due to smoke spill or spread from other areas is avoided.

{xvi) A remote manual aclivation and contra! swiich as well as visual indication of the operation
slatus of the smoke ventilation system shall also be provided at the fire command centre and
where there is no fire command cenlre, at the main fire indicalor board.

(xvii) Except for ventiiation systems for escape routes and smoke lobbies, all other air conditioning
and ventilation systems wilhin the areas served shall be shut down automatically upon
aclivation of lhe smoke ventilation system.

(xviii) Fans shall be capable of operaling at 250°C for 2 hours.

{xix) The fans and associated smoke control equipment shall be wired in protected circuils designed
to ensure continued operation in the event of the fire.

{(xx) The electrical supply lo the fans shall be by means of cables of at least 2-hours fire resistance.

(xxi) Smoke ventilation ducts (both exhaust and replacement air ducts) passing through another
fire compartment shall be constructed to have fire resistance raling not less than that of the
compariment.

(xxii) Non-motorised fire dampers shall not be fitted in the smoke venlilalion syslem.

(xxiii) The time taken from lhe smoke ventilation syslem within a smoke zone to be fulty operational
shall not exceed 60 seconds from system activation.

{(xxiv) For natural smoke venlilation system the natural ventilalors shall be:
(a) defaulted in the “open” posilion in the event of power/system failure; and
(b) positioned such that they will not be adversely affected by posilive wind pressure.

{(xxv) Natural exhaust ventilalion shall not be used together with powered replacement air or
powered smoke exhaust ventilation.

(xoevi) All smoke curtains where required, unless permanently fixed in position, shall be broughl into
position automatically to provide adequale smoke-tightness and effeclive depth.

(xvii) Smoke curtain or olher smoke barrier at any access route forming part of or leading o a
means of escape shall not in their pperational posilion obstruct ihe escape of people through

such route.

(x0cvii) Where glass walls or panels are used as smoke screens to form a smoke reservoir or as
channeling screens, they shall be able to withstand the highest design smoke temperalure.

{xxix) All smoke control equipment {including smoke curtains) shall be supplied and inslalled in
accordance with lhe accepted slandards such as BS 7346.
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{roux) "To minimise the phenomena of plugholing, multiple inlets should be (calculated or modelled)
used for powered smoke extraction system. Also, lhe maximum mass flowrate through each
exhaust inlet must be limited to suit the depth of smoke layer below the exhaust inlet

(xxxi) The ceiling jet produced when smoke plume hits the ceiling can impact the effectiveness of a
powered smoke venling system. To contain this impact, smoke extraction should be designed
for a minimum smoke layer depth of 10% of the floor to ceiling height.

15.4 CALCULATION
15.4.1 Examples of Basement Carpark Smoke Control System

15.4.1.1 Description of Building .
A 12-slorey office building consisling of 3 basement carpark levels.

15.4.1.2 Deslgn Consideration
The 3 levels of below grade carpark shall be independently smoke controlled by means of powered
exhaust system with natural replacement supply air.

The carpark ventilation system is designed with low and high level exhaust inlets to ensure the
removal of heavier than air toxic carbon monoxide and dioxide gases as well as rising hot air.
Under smoke spill mode, the principle of smoke reservoir may not be practical due to the low <3
metres headroom as well as he need to remove the heavier CO and COz2 gases at low level.
Hence the dilution method of smoke extraction will be more praclical.

Each level of campark shall be comparimentalised by means of fire rated roller shutters installed at
the ingress ramps to limit its volume to 42,000m? per compartmented zone to comply with UBBL
1984. ]

The venlilation rate shall be 6 air-changes per hour {ACH) for normal operation and 10 ACH for fire
mode operation.

15.4.1.3 Design Calculation
Each Carpark level

Nett Floor Area = 13,000 m?
Floor to Floor Height =3 m

Volume = 39,000 m?
10 ACH =108.3 m¥s

4 Fan rooms located at 4 comers of each campark floor.
2 Replacement Air Shafis located at opposite ends.

Refer to Figure 15.4.1

15.4.1.4 Design Specification

Far each carpark level

Under normal mode, fans in operalion {to provide minimum 6 ACH)
-8-off @ 9.1 mYs =72.8 m¥s

Under Fire mode, fans in operation {to provide minimum 10 ACH)
- 12-off @ 9.1 m¥s = 109 m¥s

210

i

1o o




15.4.2 Example of Smoke Control System for Office Floors

15.4.2.1 Description of Building
A 12-storey office building consisting of 3 basement carpark levels, 3 public area podium levels, 5
office levels, a Mechanical & Electrical Plantroom level and incorporating a 7 storey atrium.

15.4.2.2 Design Consideration

The smoke control design for the office floors adopts the guidelines issued by Warrington Fire
Research Consultants (WFRC) as well as the “Design of Smoke Management Systems” published
by American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE) and
Society of Fire Protection Engineers (SFPE).

Fig. 15.4.2 illustrates the concept of the Office Floor Smoke Control system. A sandwiched
pressurisation - smoke extract system is adopted, whereby the Roor on fire will be under a
negatively pressured smoke spill mode whilst the floor immedialely above and below the fire floor
are positively pressurised.

15.4.2.3 Description of Engineering Design

Each office floor conlains 6 Air Handling Unit {AHU) rooms. Replacement air is delivered into the
AHU rooms by primary AHU's (6 nos.) located at Level 6 (L&) plantroom. & nos. smoke spill fans
located at L6 plantroom are ducted into each AHU room and connected to the retum air ducts.
By means of a series of molorised smoke dampers, smoke is exiracted from the fire floor and
discharged above the roof line. The positively pressurised floors are achieved by actuating the
respective floor AHUs to operate under pressurization mode - Refer Fig. 15.4.2 for clarity. The
smoke spill mode for each office floor is activated by any of the following devices:

) Smoke detectors mounted within the raised fioor plenum, ceiling and return air intake
{iy  Sprinkler flow switches serving each office floor

(i) Remote manual controls from the Main Fire Control Panel
15.4.2.4 Calculation

Typical Office Floorarea = 3,610 m?

Raised floor height =04m

Slab to raised fioor ht =3475m

Ceiling to raised floor it = 2.7m

Design Fire Size Heat Outpul, @ = 1.5 MW (Clause 15.3.8)

Fire Perimeter, P = 12m (Clause 15.3.8)

Using WFRC Guidelines, M = 0.19 Py¥?

Where M = mass ol smoke (kg/s)

y = height from floor o smoke layer base {m)

Therefore M = 0.19 x 12 x 3.1%2
= 12.44 kgls
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Temperature of smoke layer above ambient,

6 = Q= 1500 = 120.6°C
M 1244

Ambient temperature,

To =273+33 = 306K
Smoke Temperature,

Tc =306 + 120.6 = 426.6K
Smoke Volume,

V=MxTc = 12.44x426.6 = 15ms
3545 354.5

Based on volumetric space, Lhis translates to 4.3 ACH

15.4.2.5 Design Specification
6 nos. smoke spill fans are specified to divide the smoke reservoir into 6 zones, each less than
2,600m2,

6 fans each of 2.5 m¥s are selected, to give a total capacity of 15 mifs

These fans can also be utilised for the following functions:
(i) Smoke purging after fire
(i) Normal mode air flushing for avoidance of Sick Building Syndrome

| 15.4.3 Examples of Smoke Control System for Atrium

15.4.3.1 Description of Building
A 12-slorey office building consisting of 3 basement carpark levels, 3 public area podium levels, 5
office levels, a Mechanical & Electrical Plantroom level and incorporating a 7-storey atrium.

15.4.3.2 Description of Atrium

The atrium consists of 7 levels (LG1 to L5). Level LG1 which is the base of the atrium extends
beyond the foot print of the atrium void to enclose common area lobbies and foyers. The occupied
rooms adjacent to these circulation areas are separated by barriers (walls etc).

The ground floor level can be classified generally as being opened directly to the alrfium from
i the exterior. The office levels (L1 to L5) are separated from the atrium void by glass enclosures.
' However, each office level incorporates a perimeter circulation balcony overooking the atrium,

Escape routes for office lenants into the 4 protected lobbies/staircases need not transverse lhese
! exposed balconies.

The building is fully sprinklered. The glass walls separaling the balconies and the office space are
protected with close ranged sprinklers spaced 1.8m apart. However, the atrium void which exceeds
i 17m height, is not sprinklered.

The arangement of this atrium can be classified as a fully open atrium due to lhe open access
balcony on each level. Refer Fig. 15.4.3.
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15.4.3.3 Description of Engineering Design

The alrium void smoke spill fans are installed at the L6 Plantroom with the air extraction points
located above the highest occupied office {L5) level. The extracted air is directed to discharge at
the roof openings by means of fire-rated ducts.

The smoke spill fans are activated by any of the following devices:
(i) Smoke detectors (beam types) located at L6 and L1 heights for detection of the void area

(i) Smoke detectors located at each office level balcony ceiling

(i) Smoke detectors serving unenclosed publicicommon areas of the Ground and LG1 fioors
(v} Smoke detectors located at the retum air intake of the alrium air handling units.

(v}  Sprinkler flow swilch serving the atrium balcony fioors

(vj) Remote manual controls at the Main Fire Control Panel

15.4.3.4 Calculation and Assumptions

{a) Based on Clause 15.3.7.1 (i) (c} for sterile tube Alrium type (for comparison purposes only).
(i) Height of atrium = 34.475m

(i) Volume of atrium = LG1: 1125 m?x4.025m = 4528 m°
=GF: 1300 mZ2x 6.3 m = 8190 m?

=L1toL5: 919 m2x4.025 mx5 = 18495 m?

= L6 void: HIm?x4.025m = 3699 m*®

34914 md

Smoke extraction rate al 4 ACH = 39 m%s
(b) Based on Design of "Smoke Management Systems” published by ASHRAE and SFPE.

The worst case scenario is for a fire located in the centre of the atrium floor with an
axisymmetric plume.

LEVEL 6 SMOK|

am

LEVELS |

LEVEL 4 |

LEVEL 3

NLLAr

34.475M

"
|

LEVEL 2

2p.43M

LEVEL 1 |

GROUND FLOOR N 1

LOWER GROUND 1 )
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Using Equation 10.9 of the SFPE Guide

o = 0.166 Ec?4
Where Zs = limiting height above fuel
E = convective heat release rate of fire = 1.5 MW
Ec = effective heat release rate of fire = 0.7 x 1.5 MW
Therefore Zt = 0.166 (0.7 x 1500 ) %4
= 268m

Since the limiting height is less than the clear smoke height of 29.43 m, the latter is used for
subsequent calculation. )

Using Equation 10.8 of the SFPE guide

m = 0.071 Ec 17 Z 53 + 0.0018 Ec
where m = mass rate of smoke production
Z = height from top of fuel surface to bottom of smoke layer

Therefore m = 0.071 (0.7 x 1500) ' 28.43 57 + 0,0018 x 0.7 x 1500

=204.25 kg/s
Applying Equation 10.12 of the Guide
v =C m
e
where V = Volumetric smoke production rate
C = entrainment constant = 1
e = density of plume gas = 1.2 kg/m®

Therefore V =1 x204.25=170.2 m¥s
1.2

15.4.3.5 Design Specification
From the abovae calculations, Clause 15.3.7 (i) (c) is clearly inadequate in this instance, as the said
4 ACH method applies to sterile tube Atrium type only.

Hence, using the ASHRAE/SFPE method
()  Calculated smoke extraclion rate = 170.2 m¥/s

Specified smoke spill fans

24 nos. each 7.1 m¥s = 1704 ms

214

N e TN e s

TS T R T




(i)  Fresh air intake from
{a} LG1 low level supplied by AHU/L6/1A and 18
(b) Ground floor Main entrance doors (automatically opened}
(i)  Plugholing check:
Vot =2 (gxd5x8xTo)0®
Tec

Min No. of extract points =_V_
Vait

Where

d = Centre line of extract to smoke layer base

@ = Temperature of smoke layer above ambient ("C)

To = Ambient temperature (K)

Tc = Smoke temperature =To + 0

g =9.81m¥s

15.4.4 Example of Smoke Control System for a Warehouse

15.4.4.4 Description of Building .

A single storey air conditioned warehouse without jack reof or permanently opened roof ventilators.
Warehouse is fully sprinklered.

15.4.4.2 Design Consideration

The smoke control design adopts the guidelines issued by Warrington Fire Research Consultants
(WFRC). Figure 15.4.4 shows the various critical dimensions.

15.4.4.3 Design Calculation
Warehouse dimension = 200 m L x 20mWx15mH.

Floor area = 4000 m?
For natura! venlilated smoke reservaoir, the maximum size = 2,000m? {Clause 15.2.4).

Hence, the warehouse needs to incorporate a smoke curtain {either permanent or drop down type)
to divide the smoke reservoir inlo 2 zones of 2,000m2 each.

Fire size shall be, Q = 10 MW heat output and P = 18m perimeter of fire (Clause 15.3.8)
Minimum smoke clearance height to life safety design

y =3m (Clause 15.2.4)

Mass flowrate of smoke,

m=0.19 Py*? (kg/s)

Hence m =0.19 x 18 x 3 3/2 kg/s = 17.Bkg/s

Temperalure of smoke layer above ambient,
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0°C = Q =10,000 = 561.8°C
m 17.8

This calculated smoke layer temperature exceeds 250°C, which is deemed as the highest
temperalure suitable for safe escape below lhe smoke layer. However, for a fully sprinklered
building, the maximum smoke layer temperature is assumed as 250°C due to the cooling
provided by the activated sprinkler/s. Hence, this calculated smoke layer temperature is meant for
unsprinklered building consideration.

This worked example will demonsirate the calculation for both sprinklered and unsprinklered
application for comparison purposes.

For unsprinklered building, to limit the smoke layer temperature to 250°C maximum, then if the
ambient temperature is 33°C, the tlemperature rise should not exceed 250°C - 33°C = 217°C.

Next, allow for the building structure to absorb up to one third of the energy of the fire, then

] = 217°C = 323.9°C
0.67

Then y ={{ Q 1 G
{ 0.19xPxq )"

=[( 10000 )3
[(0.19 x 18 x 323.9) 23

=433 m

and m =019xPxy¥?
= 30.8 kg/s

Smoke temperature,
Tc = To (Ambient temperature)} + 0

= (273 + 33 + 250) K = 556K for sprinklered warehouse
or

={(273 + 33 + 323.9) K = 629.9K for unsprinklered warehouse

Smoke volume, V md/s
=mxTc
354.5

=17.8x556 = 27.9 m¥s for sprinklered warehouse
- 354.5
or
=30.8 x 629.9 = 54.7 m¥s for unsprinklered warehouse
354.5

Vent Area (where vent area (Av) = inlet area (Ai) is derived from:
Av=mT25(288 + T) " m?
54 (d9) 05

Where T=288 + 6

d = distance between centre line of vent and base of smoke layer
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Therefore Av = 17.8 x 538 95 (826) %S m?  =4.01 m? of venlilation per smoke zone
54 ([15-3] 250) %5 . for sprinklered warehouse

or
Av =30.8 x 611.995899.9 95 m? =7.2 m? of ventilation per smoke zone
54 ([15-4.33] 323.9) °* for unsprinklered warehouse

Noie that for powered smoke extraclion system in this example, if the maximum size of the
smoke reservoir zone is not preferred, then smoke spill fans for both zones shall be activated
simultaneously and all fans shall be under emergency power supply.

15.5 TESTING AND COMMISSIONING PROCEDURES

15.5.1

Smoke Conlrol systems are designed for use during a fire condition with temperatures produced
by Lhe fire that are significantly higher than ambient temperature conditions. Therefore, the use of
cold smoke tests does not reflect the efficient operation of the smoke conlrol system as designed.
What it will do, is to show the airflow patterns that will be potentially induced by the smoke extract
equipment. BR 186-Design principles for smoke control in enclosed shopping Centres states “Cold
smoke lests are sometimes used for the acceptance testing of smoke ventilation systems. Whilst
this cold smoke can be used to operate the smoke deteclion system and therefore aclivate all the
components of the smoke venllation system, il should be noted that since the smoke itself is cold it
would not have lhe buoyancy that smoke in a true fire condilion would have, and cannot therefore
adequately test the ventilation efficiency of the system’”.

This is particularly relevant in high buildings where smoke produced by a ‘fogging machine’ at floor
level, has very litile temperature in itself to rise quickly to the point of extraction.

Design utilising the technique of smoke dilution and incorporaling low level exhaust (eg. carparks)
can be adequately tested with cold smoke (fogging machine). During such test, the smoke spill
fan/s should be allowed 1o acfivate under ils autormnatic mode and visibility should be maintained for
evacuation purposes at all times.

There have been real fire tests using full size fires to assess the effect and efficiency ofthe equipment
and parametres for design. However, such tesls, if necessary, should be limited to projects of high
complexity. Verification using established Computational Fluid Dynamics/Modulation analysis is
also applicable for such projecls.

The designer and installer (who may be different people), must therefore be able to show that the
design follows accepted and published design principles, whilst the equipment also conforms to
the test and certification procedures required for smoke control equipment. In this way lhere can
be confidence in the ability of the design to meet the requirements and in the equipment to meet
the design.

15.5.2

The system should be tested thoroughly and the activation on receipt of the appropriate signaling
device (from whichever detection method chosen and approved) is required. The ability of the
system to fail safe to the design position should also be checked.

15.5.3

The Main Fire Alarm Panel should provide the cormect informalion and operational sequence and
the interfaces with other allied systems should be checked.
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15.5.4

All test data must be recorded and witnessed by the client’s representative and this information also
logged in the O & M Manual. A full set of as-built drawings, system sequence control, schematic
and servicing data must also be part of the O & M manual.

15.5.5 Example of Testing & Commissioning Record Sheet
Funclion Test for Smoke Control System

[ (1= I = O U PAOUR

OWIETS .oeiieeimiririceeieceassanssarsarsssossasssmpassssamannns sa e s bhmeasamaa smbbs s n b omem s s st hea a4 au s m s mm s smrrasbnnnmean ss

5 1S U122 e e e

Conlfraclor: ..........cc.... FrPeCRTrrerT e rrrrenoD

A Floor corveeennee {Fire mode simulated on this Floor)
em Description Requirement Tick if Comply
1. Air Handling Units Run s
2. Retum Air Damper Close
3. Smoke Spill Damper Open e
4. Fresh Air Damper Open e f
B. Floor above and below Fire Floorie. ..................... [ (o TR :
Item Description Requirement Tick if Comply %:]
1. Air Handling Units Run e E?
2. Retum Air Damper Close e

3. Smoke Spill Damper CIOSE  eceeeeeeesssssssssnesnene

4. Fresh Air Damper Open e

C. General Fire Alarm activated after 5 rtiinute.s

1. AHU's on all Floors except ___and ___ . TrAp e

2. Smoke Spill Dampers on all Floors except __ Close e

NOTE: Test with both normal and emergency power supply

P ol )41 S ) ] S k) e

Test camied out by: ..o

Witnessed by: o

Approved BY: i :_‘1

DAL ...ouecerrerenaarrereeenareaeeneemsensesserasnseans .
i
4
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Figure 15.4.2 Office Floor Smoke Control
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FIRE LIFT
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16.1 DESCRIPTION

In a buiiding where the topmast occupied floor is over 18.5 metres above fire appliance access
level, fire lift's shafl be provided. A penthouse accupying not more than 50% of the area of the floor
immediately below shail be exempted from this measurement.

Fire lifts mean lifts capable of being commandeered for exclusive use by firemen during an
emergency.

16.2 DESIGN REQUIREMENTS

16.2.1 Design Standards
The inslallation shall be designed and installed for vertical transportation of firemen in accordance
with the latest edition of

{i) Uniform Building By-laws 1984

{in) Facteries and Machinery Regulation 1967
(i} Occupational Safety and Health Act 1994
(iv) BS2655

(v)  Other acceptable Standards

Building layout plan indicating the location of fire lifts shall be submitted to FRDM and DOSH,
Malaysia for approval and/or record.

16.2.2 Location of Fire Lifts

Fire lifts shall be located at not more than 61 metres travel distance from the furlhermost point of
the floor. The fire lifts shall also be located not more than 61 metres travel distance from the main
entrance of the building on lhe designated floor or the fire control reom whichever is nearer.

A fire lift shall be located within a separately protected shaft if it opens into a separate lobby.

16.2.3 Number of Fire Lifts )
Fire lifts shall be provided at the rate of one lift in every group of lifts that discharge into the same
protected enclosure or smoke lobby containing the rising mains.

16.2.4 Number of Floors to be Served
Fire lifts shall serve all floors induding the topmost occupied floor.

16.2.5 Lift WelliShaft
Fire lifis shall be located in protected lift shafts of at least 2 hours fire resistance protection (FRP).

_No piping, conduit or equipment other than that forming part of the lift or necessary for its
maintenance shall be installed in any lift shaft or lift shaft enclosure.

16.2.6 Landing Doors
Landing doors shall have a FRP of not less than half of the FRP of the Iift shaft structure with a
minimum FRP of half an hour.
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No glass shall be used for landing doors except for vision in which case any vision panel shall be
glazed wilh wired safety glass, and shall not be more than 0.0161m? and the total area of one or
more vision panels in any landing door shall be not more than 0.0156m?. Each clear panel opening
shall reject a sphere 150mm in diameler.

Provision shall be made for the opening of all landing doors by means of an emergency key
imespective of the position of the lift car.

16.2.7 Wiring and Cabling

All wiring and cabling for fire lifts shall be of fire resisting cables, routed along areas of least fire risk.
The cables shall be sized to continuously carry current required by lhe equipment it is supplying to
without failure.

16.2.8 Other Requirements for Fire Lifts
Lift Speed shall be such that it will run its full travel distance in not more than 1 minute.

Lift Lobby width shall be as a minimum twice the car depth.
Lift lobby shall have a floor area of not less than 5.57m2. { [ . S@ H’ )

Fire lifls shall have an effective platform area not less than 1.45m? and be capable of carrying a
load not less than 550kg. The lifts shall have power operated doors giving a minimum clear opening
width of 800mm.

16.2.9 Fire Lift Switch
A fire lift swilch shall be installed adjacent to the lift opening at fire control level. The switch shall be
of the type thal does not require a key for operalion.

16.2.10 lllumination

Approved self contained emergency light shall be provided in fire lifts. Such emergency light
shall be aclivated when here is a power failure. The emergency light shall be of the following
specifications:

()] B watt fluorescent tube,
{ii) provide a minimum of 3 hours of emergency lighting after 12 hours of recharging,
(i)  approved by FRDM and EC (Energy Commission)

16.2.11 Fire Mode Operation
The fire mode operation shall be iniliated by a signal from the fire alarm panel which may be
activated autornatically by one of the alarm devices in the building or activated manually.

If mains power is available, all lits shall relum in sequence directly to lhe main access floor,
commencing with the fire lifts, without answering any car or tanding calls and at the same time:
overriding the emergency stop bution inside the car, but nol any other emergency or safety devices,
and park wilh doors fully open.

All landing call points and control switches sha!l be rendered inoperative and sole control vested in
the car control station ensuring that any colleclive contro! becomes inoperative.

All fire lifts shall be avaitable for use by lhe fire brigade on operation of the fire lift switch. Under this
mode of operation, the fire lifts shall only operate in response to car calls but not to landing calls.

A sign indicating ‘Fire Mcde’ operation shall be illuminated at the [ift console.
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46.2.12 Emergency Power Supply Mode with and without Fire Mode Operation
On failure of mains power, all lifts shall retum in sequence directly to the designated floor,
commencing with the fire lifts, without answering any car or landing calls and park with doors

open.
After all lifts are parked, the lifts connected to emergency power shall resume normal operation.

Provided that where sufficient emergency power is available for operation of all lifts, this mode of
operation need not apply.

In the event of fire mode operation under mains power supply failure, there shall be emergency
power supply provided to all the [ifts, to operate the fire lifts continuously and to bring all the other
lifts to park at the designated ficors.

When lits are operated under the "Mains Power Failure Mode’ a sign indicating this mode shall be
illuminated at the lifl console.

16.3 TESTING REQUIREMENTS

The system shall be tested for but nol limited to the following:

(i) Full system performance test under power failure and fire mode.

(i)  The test shall be recorded in the lest form attached.

16.4 MAINTENANCE REQUIREMENTS

16.4.1 Inspection And Testing

The syslemn performance under power failure and fire mode should be tested half yearly. A log book

of the testing activities shall be maintained in the motor room for inspection by FRDM.

16.5 DESIGN CHECKLIST

Uniform Building By-laws 1984

Requirements of DOSH

BS 2655

Fire Lift requirement shall fulfill the following conditions;

a. In a building where the topmost occupied floor is over 18.5 melres above a
fire appliance access level fire lifts shall be provided. A penthouse occupying
not more than 50% of the area of the floor immediately below shall be exempted

from this measurement.

b. Fire lift is located not more than 61 metres from the building main entrance 0
or the fire control room whichever is nearer.

c. Fire lift is located not more than 61 metres travel dislance from the furlhermost Qa
point of the floor.
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d. There is a fire lift allocated in every group of lifts ths;t discharge into the
same protected enclosure or smoke lobby containing the rising mains.

e. Fire lifts serve all floors

(]

f. Fire lift is located within a separately protected shakt if it opens into a separate lobby. O

g. Cable & wiring material:

h. Fire lift car platform area is sq. metres
j- Width of fire lift lobby is times the depth of car depth.
k Fire lift door is of an opening width of mim

I Fire lift switch is located at

m. Emergency llumination is provided

16.6 TESTING AND COMMISSIONING CHECKLIST
Performance Test for Power Failure and Fire Mode - Sample Record Sheet

Project Title:

Project Locatlon:
Owner:
Consultant:
Contractor:

Lit Manufacturer:

Lift Identification No:

tem Description Requirement
1. Fire Mode All lifts retumn in sequence directly
Operation to the designaied floor, commencing
Under Mains with the fire lifts, without answering
Power Supply any car or landing calls, overriding
Situation the emergency stop button inside the
car and park with doors open.
Fire lifts operate in response to fire lift
switch operation.
227
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2. Fire Mode
Operation
Under Standby
Power Suppiy
Situation

3. Fire Lift Switch

Test carried out by:
Witnessed by:

Approved by:

All lifts retum in sequence directly

to the designated floor, commencing
with the fire lifts, without answering
any car or landing calls, overriding
the emergency slop button inside the
car and park with doors open.

Fire liits operate in response to fire lift
switch operation,

On operation of the fire lift swilch,
the fire lift is operational under fire
mode operation

Date:

Date:

Date:
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EMERGENCY POWER SYSTEM

17.1 DESCRIPTION

An erl{i;rgency power syﬁ_tem shall be provided to supply electrical power automatically in the event
of failure of the normal supply to equipment essential for safety to life.

The supply system for emergency purposes shall comprise a generator set driven by prime mover
and of sufficient capacity to supply circuits camying emergency loads with suitable means for
automalic starting of lhe prime mover on failure of the narmal service.

A typical emergency power system installation is as shown in Fig. 17.1

17.2 DESIGN REQUIREMENTS

17.2.1 Deslgn Standards .
The installation shall be designed and installed for supplying of electrical power in case of mains
power failure in accordance with the latest edition of:

Uniform Building By-laws 1984
Electricity Regulation
Requirement of the Energy Commission

~ Emergency power system shall provide power for the following emergency loads that are associaled
with fire protection system:

(i) pressurisation system

(ii) smoke control and management system
(i}  fire alarm and monitoring system

(iv) pumpsets for fire fighting

{v) emergency public address system

{vi) - firelifts

{vi) emergency lighting

{viii) other emergency fire systems

The main schematic drawing shall be submitted for FRDM approval and/or record.

17.2.2 Standby Generator Set
The generalor shall provide adequate capacity and rating for the emergency operation of all
equipment connected to the system including simultaneous operation of all fire lifts.

The engine of the generator shall be capable of meeting all the specified requirements while
operating on ‘Class A' fuel to BS 2869.

In the event of failure of normal power supply to or within the building or group of buildings
concemed, 100% of the emergency power shall be available within 30 seconds of interruption of
the normal supply. When normal supply is restored, lhe generator shall conlinue to run for not less
than 3 minutes.

17.2.3 Automatic Mains Failure Board (AMF Board)

An automalic mains failure board (AMF board) shall be provided to control and moanitor the
generator. This AMF board shall be located within the same compariment as the generator set.
The AMF board shall include the following features:
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{i) faull alarm bell

(i) battery charging status

(i) emergency stop button

{iv)  generalor start/stop indication
{v)  temperature trip indication/alarm
(vi) ol pressure krip indication/alarm
{(vii) over speed Irip indication/alamm
(vii) low fuel level indication/alarm
(ix) extralow fuel level alanm/alarm
(x) fail to start indicationfalarm

Under any circumstance should the generator fail to start, a signal shall be sent to the main fire
console indicating such an event.

17.2.4 Fuel Tank
A fuel tank with cover-plale having a minimum capacity sufficient for 4 hours continuous duty for
emergency use shall be provided. This fuel tank shall be located within the same compartment as
the generator set.

A kerb of not less than 100mm height and 100mm width shall be constructed confinuously around
the fuel lank to contain the full volume of fuel should there be a tank leakage.

17.2.5 Wiring & Cabling

All wiring and cabling for emergency systems shall be in metal conduit or of fire resisling cables,
routed along areas of least fire risk. The cables shall be sized to continuously carry power required
by the equipment it is supplying without failure in the case of normal service interruption. The cables
shall be sized in accordance with BS 7671- Requirements for Electrical Installation: IEE Wiring
Regulations. :

17.2.6 Battery and Charger .

A storage batlery with a charger shall be provided with sufficient capacity to provide six successive
aborlive staris of the engine without recharging, comprising 15 seconds cranking and 15 seconds
rest between each cycle. The battery and charger shall be located within the same compartment
as the generator set.

The battery charger shall be of constant charging type and shall be suitable for continuous
operation at full rated load output without lhe temperature rise of the transformer choke or any other
component exceeding 55°C. The battery charger shall be sized such that the batteries can be fully
charged within 18 hours of charging. ’

17.2.7 Total Gas Flooding System

Total Gas Flooding System (such as Carbon Dioxide) where provided for the generator room shall
be configured such that in the case when the generator room is on fire or the gas (such as carbon
dioxide) is discharged, a signal shall be fed (o the generator from the Total Gas Flooding System
control panel to stop the generalor.

17.3 TESTING REQUIREMENTS
The syslem shall be tested for (but not limited Lo) the following:
» Battery performance test for six successive abortive generator starling

« Full system performance lest under pawer faiture and fire mode

The test shall be recorded in Ihe format as per Form 1 herein.
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17.4 MAINTENANCE REQUIREMENTS

17.4.1 Inspection and Testing
The coolant, battery, battery charger, fuel supply, automatic change-over device and generator set
should be inspected at least monthly.

The generator set should be tested regularly on test mode with and without load, to ensure it can
be run up and provide emergency power when the need arises.

A log book of the inspection and testing activities shall be maintained in lhe generator room for
inspection by FRDM.

17.5 DESIGN CHECKLIST
a. Emergency power system is required based upon the following:

= Fire lift/s, if installed

* Pressurisation and/or Smoke Control System, if installed

= Electric fire pumpsets, if installed for fire fighting systems (i.e. hydrant, hose reel, sprinkler
and wel riser)

= Other life support systems, if installed, and as required by FRDM

b. The capacity of generator is kVA

= load shedding scheme is designed

load shedding schematic submitted

= main schematic submitted

= generator capacity calculation submitted (Form 2}

+ load shedding scheme is acceptable

« generator capacity is acceptable based on the calculation

oooododo

c. The following features are provided:

automatic change over device
fault alarm bell

= alamm indication lighls

« battery charging slatus
emergency stop button
generator start/stop indicalion
temperature trip indication

- oil pressure trip indication

over speed trip indication

« low fuel level indication

* extra low fuel level alarm/alarm
» fail to start indication/alarm

* indicalion at main fire alarm panel

oooooopDoDOO0O0O0O

d. Fuel tank capacity sufficient to run engine at full load for hours.

e. Cable & wiring material;
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17.6 VISUAL INSPECTION CHECKLIST

17.6.1 Visual Inspection of Standby Generator Set
Generator sel is located within a fire rated compartment

(]

17.6.2 Visual Inspection of Automatic Mains Failure Board
The following features are provided:
« automatic change over device

+ fault alarm bell

= alarm indication lights

* batlery charging status

* emergency stop button

generator start/stop indication
temperature lrip indication

oil pressure Lrip indication

over speed trip indication

low fuel level indication

exira low fuel level alarm/alarm
fail to start indicationfalarm

- indication at main fire alarm panel

oopoOpDO0OOCCCOO00

17.6.3 Visual Inspection of Fuel Tank

+ Fuel tank is located within lhe same compartment as the generator set
= The volume of the tank is mm X mm X mm

- Fuel {ank is topped up to the required level

= Min. 100mm x 100mm conlinuous kerb around the fuel tank is provided

cooo

17.6.4 Visual Inspection of Wiring & Cabling

+ Cable material is eilher fire resisting type or in metal conduits
= Cable is installed in accordance to relevant code of praclice

« Cables is terminaled in accordance with code of praclice

ODoD

17.6.5 Visual Inspection of Battery Charger

» Battery capacity is AH

» Battery voltage is volis (DC or AC)
» Charger setting is acceplable

ooCd

17.7 TESTING AND COMMISSIONING CHECKLIST

Form 1: Performance Test for Power Failure and Fire Mode - Sample RecordjSheet
Project Title:

Project Location:

Owner:

Consultant:
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Contractor:
Generator Manufacturer:

Alternator Engine
Model & Serial No:

Test Simulation Condition: Pawer failure simulaled by shutting down power supply at the intake
point. At the same time a fire mode shall be simulated (in order of
preference) by either sprinkler aclivated alarm or heat or smoke detector
activated alarm or manual break glass activated alarm or others.

ltem Description

1. Generator Starting
and Change-
Over Time

2. The generator
started
wilhout any
interruption?

3. Lift Homing under
genset mode
{where applicable)

4, Pressurisation and
Smoke Conlral System
(where applicable)

5. Fire pumpsets
{where applicable)

6. Public Address System
(where applicable)

7 Emergency lights

8. Fire Control Console
9. Air-conditioning
Systemn

10. Load Shedding
{where applicable)

Requirement

100% load in less lhan 30 seconds -

Yes

- All lifts homed to main access Roor and
doors remain fully open.

- Fire lifts homed lo main access floor and
doors remain open.

- Fire lifts become operational when fire lift
switch is activaled.

- All affected Pressurisation and
Smoke Control System aclivated.
- All affected fire pumpsets activated and

performing to requirements.

- Able to perform public paging clearly.

- lluminated
- Remain operational wilhout disruption

- Shut down {where designated) on
fire mode operation

- Able to lvad shed certain essential
(but non emergency) loads supplied
by generator set under fire mode
operation (if the scheme is designed)

234
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11.  Total Fleoding - The generator set stops upon alarm a

(Carbon Dioxide) from the Total Gas Flooding system
System control panel for the generator room

12. Battery performance - Able to provide six successive abortive ]
lest generator starting and generator started

on the seventh start

Test carried out by: Date:
Witnessed by: Date:
T Approved by: Date:

Form 2: Generator Sizing Form

Table 1 Total Connected Load Of Emergency System

- ltem No.

- "Hose Reel :
" Wet! Rlser

- o m~ O,k FY R

o
2
B
[
'R

Other Life Suppori Systems g
a) - 32

b)
c)

: Total Connhected Load of Ernergency Sys

(Total sum of items 1 to 11)

*Note 1: Connected load of non-fire lifts (number of lifts as perlifth
fire lifts depend on the generator for homing during nor

these need not to be included.
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Table 2 Load of Essential (but Non Emergency) System

Item No. Syslem Description Tolal Connected Load At 0.85 Lagging p.f.
1 Humination kVA
2 Escalators kVA
3 Travellators KVA
4 Other Essential Systems (to list) KVA
a)
b)
c)
Total Connected Load of Essential System kVA

{Total sum of items 1 to 4)

Maximum Demand of Essential System kVA
at a diversity factor of

Table 3 Load of Essentlal System Shed off During Fire Mode Operation

{tem No. System Description Total Connected Load At 0.85 Lagging p-f.
1 Essential Systems (lo list) KVA
a) kVA
b} kVA
c) kVA
Total Connected Load of Essential System kVA
(sum of items 1)
Maximum Demand of Essentiai System kVA
at a diversity factor of

Generator Capacity Sizing
The following shall be the minimum totai generator capacity at a power faclor of 0.85 lagging:

(i) for installation where no load shedding is designed

The Generator Capacity = Total Connected Load of Emergency System (Table 1) + Maximum
Demand of Essenlial System (Table 2}

{i)  forinstallation where load shedding during fire mode operalion is designed *

The Generator Gapacity = Tolal Connected Load of Emergency System (Table 1) + Maximum
Demand of Essential System (Table 2) - Maximum Demand of Load Shedding (Table 3)

A The schemalic of load shedding scheme shall be submilted.

236




WALSAS INVHOAH
wr > A _m

\?b“\“"‘g
O

e S
TR
i RN

B

Addns NIYW

e o

Y

T
rErTT,

by
ol e

SN

\
\X

- @
@ J
®

WILSAS NOLLYSRINSSIHd

el

WBISAS
AoueBiew3 000 Z1
jauBd |0AUoD YT L
8jo5SU0D) SEBIPDY
aygnd Aouebiswiz Ol

||oSU0D

W3LSAS 1334 mmOI.......\ @ E
=5 P 1=
R =
i
@ = ®
o K
WILSAS u3sH 13M 7 s ®
= = e
@ I -HI‘r ’W ._“ .s_ E_ \_, =
Q WIALSAS §53HAAY WILSAS ONIHOLINOW
_ @ AEnd ADNIOHINWT ONY WrlYY 3ld %
)

we)shg Jamod Ad

s o ————— = B

uaBiawg |'4} a:nbyd

WILSAS 1OHINOD IHOWS
! jonuon end weyw 6

g dwnd g

_ocm& 35_.30 L
PIECH YOIMS WIBN 8
suepy anewojny 4
a|ges Buysisey 8id b
£

[4

L

)

J0|BIBUBE)
Ul (2nd
yuey [eng
LNIWAIND3 / LNINOJWO

237

-






FIRE ENGINEERING
- PERFORMANCE
BASED APPROACH




18 FIRE ENGINEERING - PERFORMANCE BASED APPROACH

18.1 CONCEPT

The Fire Engineering - Performance Based Approach (FE-PBA) is a methodology for design,
evalualion and assessment office safety in buildings. It identifies an engineering approach to
building Ffire safety, and gives guidance on the applicalion of scienlific and engineering principles,
to the protection of people and property from unwanted fire. Additionally, it oullines a structured
approach, lo assessment of total building fire safety system effecliveness, and to the achievement
of pre-identified design objectives

The methodology facilitates performance-based design that meets the fire safety objectives of
Building Codes. Many factors, including a building's form of construction, means of escape,
occupancy factors, smoke management, detection, alarm and fire suppression faciliies, conlribute
to the achievement of fire-safety objectives. The guidelines of Fire Engineering - Performance
Based Approach, are based on the premise that all these measures, form part of an integrated
fire safety system for the building, which must respond to any fire developing within that building.
Consequently, it is required that designers recognise lhe interactions between elernents of a fire
safety system and that lhey develop complete and integrated design solutions.

The basic principles of Fire Engineering - Performance Based Approach may be applied to specific
types of buildings and their uses. However, the principle and the guidelines developed do NOT
cover buildings which are used for bulk storage or processing of flammable liquids, industrial
chemicals or explosive materials. The intrinsic risks associaled with such buildings will necessitate
special consideration and js beyond the scope of this chapter.

The Fire Engineering - Performance Based Approach concept is intended for application during
the conceptual phase of building fire safety system design, prior to lhe detail design, specification
and documentalion phase of selected fire-safety sub-systems (or elements). Fire Engineering
procedures require eary consultalion and co-operalion between the project manager, Architect
and other members of Lhe design team, logether with the Fire and Rescue Department Malaysia.
The detailed design and specification of fire-safety sub-systems (which will follow agreement of the
conceptual design) may not be specific during this stage. But it is imperative that when executed,
these strictly adhere to the decisions and agreements reached during the conceptual phase.

18.2 DESIGN REQUIREMENTS

18.2.1 Codes and Standards

(i} Fire Safety Engineering Guideline published by the Auslralian Building Codes Board {ABCB)

(i) BS 7974 : Applicalion of Fire Safety Engineering Principle to the Design of Building - Code
of Practice

18.3 FIRE SAFETY ENGINEER REQUIREMENTS

The Fire Engineering - Performance Based Approach study should only be carried out by 2
qualified, and experience and accredited Fire Safety Engineer (FSE) when acting as part of a
design team. This will permit achievement of the requisite level of fire safety for a building without
imposing unnecessary constraints on other aspects of its design.

The qualification and capability of a FSE should be accredited by an appropriale professional

institution or by FROM. The criteria of an appropriate Fire Safety Engineer shall be a person, who
by education training and experience is:
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{ii)

(i)

(iv)

{v)

(vi)
(vii)

familiar with the nature and characteristics of fire and associated products of combustion.

one who has understanding of how fires originate, spread within and outside buildings /
structures, andfor extinguished.

able o anlicipate the behaviour of materials, structures equipment and processes related to the
protection of life and property from fire.

able to use appropriate quantitative fire engineering methodology as well as understanding all
the lechniques ulilised in respect to assumptions, limitations and uncertainties.

aware of malters of fire safety management, including the rale of fire prevention and the risks
to building fire-safety associated wilh construction, installalion, operation and maintenance.

familiar with relevant Building Codes, Standards, Codes of Practice, legislation, etc.

is registered with the Board of Engineers, Malaysia as a Professional Engineer or Board of
Architecls, Malaysia as a Professional Architect,

18.4 SCOPE OF FIRE ENGINEERING - PERFORMANCE BASED APPROACH

The application of FE-PBA shall be restricted as follows :

(i)

(ii)

(iii)

Normal Building Category {refer to UBBLI 1984 Tenth Schedule).
- Shall follow UBBL 1984 requirements
eg. schools, shop houses, factories

High Rise Building Category

- Shall follow UBBL 1984 requirement

- FE-PBA shall be applied only to specific area/spaces not covered by UBBL 1984
eg. Kuala Lumpur City Centre, Menara Kuala Lumpur

Mega Project and Special Use
- FE-PBA may be applied
eg. Kuala Lumpur Inlemational Airport

18.5 EXCLUSION OF FIRE ENGINEERING - PERFORMANCE BASED APPROACH

APPLICATION

The following type of buildings shall be excluded from the application of Fire Engineering -
Performance Based Approach:

{1}
(ii}

Buildings used for bulk storage

Buildings used for processing of :
(a) flammable liquids

{b} industrial chemicals ,

{c) explosive materials.

The intrinsic risks associated with such buildings will necessitate special consideration and is
beyond the scope of this study.
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18.6 FIRE ENGINEERING - PERFORMANCE BASED (FEPB) REPORT

The format of the FEPB Report may depend on the nature and scope of the Fire Engineering -
Performance Based study and shall contain the following information:
(i) Objective of the Siudy

(il Description of the building and type of occupancy
(i) Members of the Design Team

{iv)  Results of the design overview
(a) Fire safety objectives
(b) Results of hazard idenlification
(c) Basis for selecting fire scenarios for analysis
(d) Acceptance criteria
{e) Trial concept design
{f) Redundancies between and within sub-systems
{g) Influence of Fire Safety Management

(v}  Analysis of Results
(a) Assumplions
(b) Engineering judgement
(c) Calculation procedures
(d) Validation of methodologies
(e) Sensitivity analysis
(N Evaluation of the results of the analysis against the acceptance criteria

(vi)  Final Conceplual Design & Conclusion
{a) Fire Proteclion measures required
(b) Applied Management issue which is integral to the design

(vii) Reference
(a) Drawings
(b} Design documentation
(c) Technical literature

Based on the contenls of FEPB Report, it is desirable that lhe main body of text provides an
overview of lhe sludy The calculations, compuler oulputs, detailed analysis and other documents
should be included in the appendices.

It is also important that the FEPB Report draws a clear distinclion between life safety, property
protection and environmental protection, so that the building owner, manager and Fire and Rescue
Department Malaysia clearly understand the purpose of the proposed measures.

18.7 APPROVAL

Fire Engineering is a developing discipline and some of the judgement needed may be subjective.
Therefore, the Fire and Rescue Department Malaysia must be consulted for prior approval of the
overall concept before final parameters and assumptions are laid down for the Fire Engineering
design using Performance Based Approach.
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Fire Engineering design begins with Qualitative Design Review During the Qualitative Design
Review, the scope and objectives of the fire safety design shall be defined, performance crileria
eslablished and one or more potential design solutions proposed.

Quantitalive Analysis shall apply the fundamental fire science and engineering methodology
to evaluate the potential solution proposed in the Qualitative Design Review The Quantitative
Analysis shall include the following criteria:

{i) Fire initialion and development within the enclosure

(i)  Smoke Development and Management within and beyond the enclose
(i)  Fire spread and management beyond the enclosure of origin

(iv) Fire deteclion suppression

(v)  Occupant avoidance

{vii Communicalion and response by Fire and Rescue Department Malaysia

All the resulls from the quantitative analysis shall be compared with the, acceptance criteria
identified during the Qualitative Design Review

Three types of approaches may be considered:

(i) Deterministic
(i}  Probabilistic
(i) Comparative

The FEPB Reports shall be certified by a FSE for presentation to the Director General of the Fire
and Rescue Department Malaysia

18.8 PEER REVIEWER
A FEPEB Report shall be supported by a Peer Review Report confirming its findings.

The Fire Safety Engineer preparing the Peer Review Report shall be independent and shall NOT
be engaged by the same Fire Safety Engineer who is conducting the FE-PBA or by lhe project
management team or by the owner of the said project or anyone who is related lo the same
project.

The Fire Safely Engineer preparing the Peer Review Report shall be appointed by lhe Fire and
Rescue Department Malaysia, and lhe cost incurred shall be bome by the owner

The Peer Review Report shall be submitted independently to the Director General of Fire and
Rescue Depariment Malaysia as a basis of comparison of the assumptians and criteria set forth by
the FEPB Report.

The requirements of a Peer Reviewer shall be as follows:

(i) in accordance wilh the requirements as stipulated in section 18.3

(i) shall have at least 15 years of relevant working experience

(il  shall be currently involved in or has access to research and development aclivilies in the fire
engineering field

{(iv)  shall be an approved Professional Engineer or Professional Architect

243




18.9 DECISION

The Decision of the Director General of Fire and Rescue Department Malaysia shall be final in
accordance to USBL 1984, By-law 245.

18.10 LEGAL IMPLICATION

The application of Fire Engineering - Performance Based Approach is a complex exercise Lhat
involves public safety. Hence, the qualified, competent and experienced professional adopling
Fire Engineering - Performance Based Approach shall be responsible and accountable should the
design deviate from the UBBL 1984 and subsequently fail during a fire. For the professional who
praclices Fire Engineering - Performance Based Approach, nolice shall be taken whereby:

{i) * Judicial notice” under the Evidence Act 1950 is nol accorded to the responsible submitting
Architect and/or Engineer.

(ii) Under the Law of Negligence, generally if there is professional negligence, pursuant to the
Evidence Act 1950, the burden of proving negligence is on the party who wants judgement
from the court and the standard of proof is generally of balance of probabilities.

(i)  Should the professional adopling the Fire Engineering-Performance Based Approach, whereby
the engineering design is within the knowledge of the designer, then the doctrine of res ipsa
Iquidor will apply whereby the burden of proving negligence asserted by the plaintiff will be
shified to the professional to prove that he is not negligent.

(iv)  In normal negligence suit, the legal burden is on the plainliff to prove the existence of
negligence on the part of the professional.
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e MALAYSIA INCIDENT COMMAND STRUCTURE (MICS)

Two thousand five hundred year ago, a Master military strategist said:
“in peace prepare for war, in war prepare for peace”
- Master Sun Tzu, Art of War, 506 B.C.

Similarly in time of normalcy prepare for disaster, in time of disaster prepare for quick return
to normalcy.

19.1 INTRODUCTION

The submitting person is required lo submit the Fire Operation Manual (FOM) before Certificate
of Fitness is issued to a building. The Fire Operation Manual essentially consists of Lhe overall as-
built Fire Protection Systems and (he Emergency Response Plan (ERP). In the past the FOM only
consists litle information on the ERP for the building. However professionals must now updale
their knowledge on ERP. The Fire and Rescue Depariment have established a Malaysian incident
Command Structure (MICS) for the protection of plants. This standard is based on the National
Fire Protection Associalion 12 - Incident Command Structure {ICS) which is widely practised by all
hazardous induslries in many developed counlries.

The ERP is a delail Emergency Planning system which involves life safety, evacuation, mitigation,
" fire fighting and rescue, etc. and will require a qualified and experienced person to draft the plan,
taking into consideration various aspects such as anticipated strategies based on some logical or
variable scenario in a particular building, the type of risks (fire risk assessment), and many other
factors depending on nature, size, occupancy, etc of the building.

19.2 UNIFIED COMMAND AND CONTROL

The Big Picture
- The incident Command Slructure was developed by a multi-agency task force after a major
wildland fire which destroyed a large portion of Southem Califarnia, USA in 1970.

+ The ICS is designed as a system which can be used lrom the initial stages of any incident until the
situation relums to normalcy. It is also applicable to both daily siluations (non-emergency) as well
as very large and complex incidenls. It is designed to be used in response to emergencies caused
by fires, earlhquakes, fioods, riols, explosion or hazardous chemical spills and other natural or
man-made incidents.

The structure of Lhe ICS is not restriclive and operales like a number of boxes, where it can expand
or conlract depending on the demand and changing condition of an incident. However, it should
be staffed and operated by trained and qualified personnei from any emergency services eg. Fire
and Rescue Department Malaysia, Police, army, hospital, elc.

» As such, lhis strategic system can be used for any type or size or emergency involving single agency
to multiple agencies and from 5 hamburger to 500,000 hamburger requirements.

The ICS establishes procedures for coniro! of personnel, facilities, equipment, communicalions,
common terminclogy and operating procedures. It will also ensure the timely combination of
resources during an emergency.
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« This system will ensure different agencies could work logether towards a common objective in an
effective and systemalic manner.

19.3 THE MAIN “ICS" OPERATION REQUIREMENTS

is an organisational structure of responding agencies adaptable o any emergencies ar incident lo
which lhe Fire and Rescue Department Malaysia would be expected to respond. It must provide for
the following kinds of operations:

. Single jurisdiction/single agency involvement
- Single jurisdiction with mulli-agency involvement
« Mulli jurisdiction/multi-agency involvement

it must be applicable and acceptable to users both nationally and cross boarder operation, if
necessary - eg. Indonesia Forest Fires, Turkey and Taiwan earthquakes, elc.

It should be easily and readily adaptable to new technology and local conditions - Directive NSC
No. 20. {Arahan MKN No. 20)

Is flexible and able to expand in a logical manner from an initial attach situation into a major
incidenL.

Has a common basic element in organisation, terminology and procedures which will ensure
continuation of a total mobility concepl.

It's implementation should have lhe least possible disruption to existing systems.

Is effective in fulfiling all the above requirements and yet be simple enough to ensure low
operational and maintenance costs when in use.

The ICS has considerable flexibility, where it can grow or shrink to meet differing needs. itis a cost
effective and efficient management system, and can be applied to a wide variety of emergency and
non-emergency situations such as:

1)

Fite and explosions, hazards in multi-casualty incident

Multi jurisdiction and multi agency disasters {Unified Command)
- Flood and earthquake

Major forest fires

Pest eradication and disease control

Oil spill response and recovery incident

. Air, rail, water or ground transpartation accident

- Planned events e.g. celebrations, parades, concerts

- Private sector emergency management programmes

. State or local major natural hazard management

-

F

19.4 ORGANISATION AND OPERATION

The ICS organisation focuses on five major functional areas - but it is easily remembered as
“Commander cannot FLOP” which is:
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« Command
- Finance
- Logistics
« Operation
« Planning

Command is responsible for overall management and control of the incident supported by trained
and qualified staff. The command function in the ICS can be managed by a single command or

Unified Command.
INCIDENT COMMAND
SYSTEM

e

I I I I Tt
SUPPLY || FACILITIES GROUND COMMUNICATIONS MEDICAL FOODD
UNIT UNIT SUPPORT UNIT UNIT UNIT

Diagram of Incident Command System

19.5 EMERGENCY RESPONSE PLAN

An Emergency Response Plan {ERP) is a plan for survival in an emergency and mitigation and is
perhaps the most important element of emergency management. Mitigation is the daily effort to
reduce the hazards and quick recovery from disaster depends on pre-planning. The ERP can help
us to prevent and prepare the effecls of a disaster. Development of an ERP is truly proactive as
well as reactive and also one that is eflective and praclical. It is useful to re-emphasise as well as
expand upon the five basic principles:

* Proper Emergency Planning begins with Owners, Operations, and Managers of the Facility
Involved in or contributing to a potential or actual emergency.
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L Pre-Crisis ELF:) - Recognise Potential Problem

- Take Corrective Action

- Recognise Danger Signs

Wa ning » Take Immediate Action
T
i . - Respond
m Crisis §> Po
S » Contain Damage
Transition - Return to Normalcy
Post-Crisis j:{) - Avoid Repetition

B

Increasing Magnitude of Incident >
Typical phases in development of crisis. Note that appropriate corrective aclions

taken at early signs of impending crisis can prevent or miligate the actual crisis
Paul A. Erikson,
Emergency Respanse Planning for Corporate and Municipal Manager

- An ERP is only as good as the fraining given to the personnel who must implement the plan.

Response

Preparation

Revise

Prevention
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- Communication plays an especially vital role in both lhe prevention of and Lhe response to any

emergency

Lack of co-ordination

Lack of established chain of between emergency
command; lack uniform services and other
cornmand signals; lack of communily support
standard terminology services
Interference
. with site
Looting by Effective operations by
the public Emergency crowds of
and/or = curious public
response Fa I I u re as well as
personnel standby
Response response
No personnel
standradisation Looting by
of equipment the public
used by different Uncontrolled access to site by andfor
responding pofiticians and mass media response
agencies personnel personnel

Common causes of failure in emergency response operations

Paul A, Erikson,

Emergency Response Planning for Corporale and Municipal Manager

= On-going facility audits and praclice drills are essential for updating and refining an ERP.

= There can be no proper emergency response without the existence of a practised, on site chain of

command.

19.6 INDUSTRIAL FACILITY

Regardless of the type of facility, an ERP for an indusirial facility should contain (at a minimum)
Lhe following basic calegories of information:

« Objectives

* Responsibility and Authority

- Distribution of plan

« Emergency Equipment and Supplies
- Location of Dala / informalion

» Assessment of Hazard

= General procedures

- Notification procedures

» Evacuation Procedures

= Containment procedures

+ Special Procedures {e.g. fire, explosion, flood, toxic gas release)

+ Equipment shutdown

= Retumn to Normal Operations
*» Training Documentalion

= Informational appendices
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« Communication plays an especially vital role in both he prevention of and the response to any
emergency

Lack of co-ordination
Lack of established chain of between emergency
command; lack uniform services and other
command signals; lack of community support
standard terminoclogy services
Interference
) wilh site
Looting by Effective operations by
the public Emergency crowds of
and/or - curious public
response F a l I u re as well as
personinel standby
Response response
No personnel
standradisation Looting by
of equipment the public
used by different Uncontrolled access to site by and/or
responding politicians and mass media response
agencies personnel personnel

Common causes of failure in emergency response operations
. Paul A. Erikson,
Emargency Response Planning for Corporate and Municipal Manager

* On-going facility audits and praclice drills are essenlial for updating and refining an ERP,

= There can be no proper emergency response without the existence of a practised, on site chain of
command.

19.6 INDUSTRIAL FACILITY

Regardless of the type of facility, an ERP for an industrial facilily should contain (at a minimum)
lhe following basic categories of information:

+ Objectives

- Responsibility and Authority

* Distribution of plan

« Emergency Equipment and Supplies
Localion of Data / informalion

* Assessment of Hazard

= General procedures

= Notification procedures

+ Evacuation Procedures

= Containment procedures

- Special Procedures (e.g. fire, explosion, flood, toxic gas release)
= Equipment shutdown

* Retumn to Normal Operations

* Training Documentation

* Informational appendices
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19.7 BULLET POINTS IN ERP STRATEGIES

- The chjective of any disaster plan must be to ensure the best quality ireatment of the survivor in an
effort to minimise the risks of mortalily.

. In the real event, success will depend an prior planning, thorough training, medical reinforcement,
co-operation with other agencies and availability of suitable medical assets and transportation.

. Clear and efficient communications will be fundamental to successkul command and the effective
co-ordination of rescue efforts.

. A favourable outcome will be the result of the intelligent interpretation of 3 simple yet flexible
pian ihal has been rehearsed and frequently reviewed.

- Management of Disaster and their aftermath, UK

MANAGING PEOPLE’S SOCIAL AND
PSYCHOLOGICAL NEEDS AFTER
DISASTER

Crisis

Immediate Short term Long lerm
Pre-crisis post crisis post crisis post crisis
l—— Shock ’—J
l—Realisation —

L— Acknowledgement — >

L Adaptation ———’

The lime conlinuum of psychological rehabilitation. (From Gibson wilh permission. }

Paut A. Erikson,
Emergency Response Planning for Corporate and Municipal Manager

19.8 CONCLUSION
ERP is a plan for survival and may determine between life and death for emergency response
personnel and those at risk in any emergency disaster management control. The ultimate challenge

to the ERP strategist is the survival and safety of those at risk and quick retum to normalcy.

Fireman Soh's Experience, Highland Towers Tragedy, 1983
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20 FIRE SERVICE ACT 1988 (ACT341)

20.1 INTRODUCTION

In 1976 the Federal Constitution was amended and the issue of prevention and extinguishment
of fire, including Fire Services and Fire Brigades were listed in lhe Federal List. However, the
Federal Government, along with State Governmenls, have jurisdiclion in matters contained in the
Concurrent List i.e. matters in Fire Safety and Fire Precaution in the Construclion and Maintenance
of Buildings. Pursuant to Article 74{1) of the Federal Constitution, Parliament may enact laws
on matters listed in the Federal List or in the Concurrent List, and by virtue of this Article the Fire
Services Act 1988 was enacled.

20.2 PREAMBLE OF THE ACT

The Fire Services Act 1988 which applies throughout Malaysia was enacted for the effeclive and
efficient functioning of the Fire Services Department and for the protection of life and property from
fire risks and purposes connected there with. This Act came into force on the 1st of January 1989
as published in lhe Gazette PU. (B) 701.

20.3 ESTABLISHMENT OF FIRE SERVICES DEPARTMENT

The Director General of the Fire Services Departmenl heads lhe structure of lhe Fire Services
Department pursuant to section 3(2) of the Act. He is currently assisted by Depuly Directors
General and Assistant Directors General. Furthermore, by virlue of section 3(3) of the Act there is
a Director of Fire Services for each of the States of Malaysia. Itis to be noted lhat every Fire Officer
shall be subjecled to the conlral and direction of the Director General. Pursuant to section 7, of the
Act lhe Direclor General may delegate the exercise of his power or the performance of his dulies
under Lhe said Aci to any Fire Officer in writing via delegation of power. There is also delegalion of
power vide authorisation pursuant to sections 38, 40, 41, 43, 44, 50, 52 and 59 of the said Act.
Authorised officer means aulhorised by the Director General in wriling to act under lhe provisions
of the Act.

The Malaysian Fire Services siruclure also includes auxiliary Fire Qfficers who may be appointed by
the Director General with ihe concurrence of the Minister of Housing and Local Government. These
auxiliary Fire Officers are subjected to the immediate control and direclion of the respective State
Director and are paid allowances. Besides auxiliary Fire Officers, lhe structure of the Fire Services
Department may include privale fire-brigades, voluntary fire-brigades and cadet fire-brigades.

20.4 DUTIES AND RESPONSIBILITIES OF THE FIRE SERVICES

The duties and responsibililies of lhe Fire Services are provided for in section 5 of the Act which
includes:

* Taking of lawful measure for:
extinguishing, fighting, prevention and controlling fires.

* Protecting life and property in the event of a fire.

= The making of investigation inlo the cause, origin and circumstance of fire.
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= The Minister may direct lhe Department to perform such olher dulies in addition to the above or
imposed by law.

20.5 FIRE HAZARD

The definition of *Fire Hazard' shall be read togelher wilh *Fire Fighling Equipment ar Fire Safety

installation’ in order to have in-depth underslanding which is the important aspect for eventual

lawful enforcement and prosecution and those definitions as provided in section 2 of the Act.

'Fire-Fighting Equipment or Fire Safety installation' means any equipment or installation for;

= Extinguishing, fighting, prevenling, or limiting a fire

» Giving waming of a fire

* Providing access to any premises for extinguishing, fighting, preventing, or limiting a fire

* Providing emergency power supply in the even! of normal power failure

+ Providing emergency lighting for purposes of escape from buildings

» Giving direclion towards an escape route or place of refuge, or

= Providing adequate, safe egress for the purpose of evacuation or exit of cccupants in the event of
fire . :

‘Fire-hazard' means:

Any unlawful alteration to any building such as might render escape in the event of a fire
materially more difficult or less easy lhan il would be if the alleration had not been made.

+ The over-crowding of any place of public enterlainment or public gathering such might render
escape in the event of a fire difficult.

* Any removal or absence from any building of any Fire-fighting Equipment or Fire Safely
installation that is required by law to be provided in the building.

= The presence witlhin or outside any building of any Fire-fighting Equipment or Fire Safety
installation or any facility, installed in accordance with the requirement of any written law or as
required by ihe Fire Services Department, lhat is not in efficienl working order.

* Inadequate means of exit from any part of a building to any place, whether within or outside the
building, that provides safety to persons in the event of a fire, or

= Any other matter or circumslances that materially increase the likelihood of a fire or the danger lo

life or property that would resull from lhe oulbreak of a fire, or thal would materially hamper the
Fire Services Department in the discharge of its duties in the event of a fire.
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20.6 COMPOUNDING

Based on lhe Fire Services (Compounding of Offences) Regulations 1991 which came into
force on the 6th August 1991, the following are compoundable offences:

Section 22(1) - any person in control or owner of such premises who fails to comply with any
direclion given by the Director General or any authorised officer lo provide facilities and water
supply for fire fighting purpose.

Section 23(1) - any works that affec! any fire hydrant or the llow of water

Section 23(2) - hydrant not in good working condition upon the completion of any works carried
out.

Section 25({2) - any person who refuses lo allow the fixing of hydrant plate or obstructs in the
course of the fixing or removes or defaces any such plate.

Section 26 - any person who covers up, encloses, or conceals any fire hydrant so as to render its
location difficult ta ascertain, or tampers with any fire hydrant, or uses a fire hydrant other than for
fire fighting purposes.

Section 32(2) - make a material change to the premises while a fire certificate is in force.
Section 33 - No fire certificate in force in respect of any designated premises.

Section 47 - Unauthorised presence in premises which has been taken over by the Fire Services
Department as a result of a fire.

Section 52 - Failure to comply with direction given by an authorised officer.

20.7 ABATEMENT OF FIRE-HAZARD

« Section 8 (1) - the Director General, if satisfied of the exislence in any premises of any fire
hazard, may serve an abatemenl notice in Form A requiring him to abate the fire hazard within lhe
specific period. If the fire hazard is likely to recur, he may also, by the fire-hazard abatement notice
under subsection (1) or by a subsequent fire-hazard abatement notice in Form B require the
person on whom Lhe notice is served to do whatever is necessary to prevenling the recurrence of
the fire hazard pursuant lo subsection {2).

« Section 9 - Power of Director General to abate fire hazard in vacant or unoccupied premises in
which the fire hazard exists.

Section 11 - Power of Director General lo abate fire hazard on non-compliance with fire hazard
abatement nalice and the expenses incurred can be recoverable in court pursuant to section 16
of this Act. ’

Section 12 - Power of Director General to abate fire hazard in any premises in case of urgency and
expenses incurred can be recoverable in court pursuant to seclion 17 of this Act.

256




NB: Abatement of fire hazard pursuant to sections 9, 11 and 12 of this Act can be done either
by removing, demolishing and etc. thus avoiding existence of fire hazard.

20.8 PROHIBITORY ORDER

Section 35 allows the Director General to apply to a court for a prohibitory order lo any premises,

if the risk to persons or property in case of fire is so serious, until steps have been taken to reduce

lhe fire to a reasonable level.

20.9 ORDER TO CEASE ACTIVITY

Section 35A of the Act allows the Director General by order to direct the owner or accupier of the
premises lo cease aclivity if he is salisfied that:

a. any continued activity in any premises would constitute an immediate danger of fire
prejudicial lo the safety of life or property, and

b. delay in applying for a prohibilory order would substantially increase the risk lo life or
property.

20.10 CLOSING ORDER

Seclion 13 of the Act prohibits the use of any premises which may materially increase the likelihood

of a fire ar the danger Io life or property resulting from the outbreak of a fire.

20.11 SPECIAL POWER OF FIRE OFFICERS

20.11.1
Pursuant to section 18 of the Act, a Fire Officer on lhe occasion of a fire may:

- Remove any person interfering by his presence or aclions wilh the operalions of the Fire Services
Departmenl.

+ Enter, break, possess or demolish any premises.for the purpose of putling an end to the fire or
rescue any person.

» Close any street near the sile of the fire or control the traffic or crowd in any such street.

» Use any convenient supply of water during fire operation.

20.11.2

Pursuant 1o section 46(1) of the Act, the Director General may at any lime wilhin seven days

after the occurrence of the fire, take possession of the premises and other properly damaged or
destroyed by Lhe fire.

20113
Section 19 of the Act provides powers to the Fire Officers in emergencies not involving fire.
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Pursuant to section 38(1} of the Act, an authorised officer may, tegether with such other officers,
enter any premises for the purpose of;

= Ascertaining whether there is any contravention of the Act.

= Obtaining information conceming the premises for fire-fighting.

= Ascertaining whether there exists any fire hazard in the premises.

= Make any enquiry on matters within the Act.

- Exercising any power or performing any duty of lhe Director General under any other written law.

20.11.5
Pursuant to section 40{1) of the Act, any authorised officer may without wamant arrest any
person:

» Found commitling an offence under Section 47, or

= Whom he reasonably suspects to have committed any other offence under this Act if the person:
(a) refuses lo fumish his name and address
(b) fumished an address out of Malaysia
{c) there are reasonable grounds for believing that he has furnished a false name and address
(d} that he is likely to abscond

20.11.6
Section 41{1) of the Act provides that any authorised officer shall have the power to investigate
any offence under this Act.

20.11.7

Section 44 provides that every authorised officer shall have the authority to appear in court and
conduct any prosecution in respect of any offence under this Acl provided such officer has been
given a written authorisation by the Public Prosecutor or the Deputy Public Prosecutor.

20.12 PROTECTION OF FIRE OFFICERS

Section 20 provides that no Fire Officer or Auxiliary Fire Officer acting bona fide under this Act shall
be liable to any action for damages for any act done or omitted to be done by him in connection with
his duties on the occasion of a fire or any calamity.

20,13 REGULATION MADE UNDER THE FIRE SERVICES ACT

The Minister of Housing and Local Government may make regulations pursuant to section 62 of
the Act for the better carrying out of the purposes and the provisions of this Act.
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20.14 PENALTY

20.144

Section 10 and section 13(5) provide that if any person failing to comply with fire hazard abatemenl
notice and knowingly contravene Lhe closing order respectively shall be guilty of an offence and
shall, on conviclion, be liable to a fine not exceeding five thousand ringgit or to imprisonment for a
term not exceeding three years or lo both and shall be also liable to a further fine of one hundred
ringgit for each day during which the offence is continued afier the conviction.

20.14.2

Section 35{5) of the Act, provides that if any person who withoul reasonable excuse knowingly
conlravenes a prohibitory order shall be guilty of an offence and shall, on conviction, be liable to a
fine not exceeding ten thousand ringgit or to imprisonment for a term not exceeding five years or to
both and shall also be liable to a further fine of one hundred ringgit for each day during which the
offence is continued after the conviction. :

20.14.3

Section 58 of the Act provides that if any person guilty of an offence under this Act for which no
penalty is expressly provided shall, on conviction, be liable to a fine not exceeding five lhousand
finggit or to imprisonment for a term not exceeding three years or to both.

20.15 CONCLUSION

This explanation on the Fire Services Act 1988 is only skeleton in nature, but in order to
understand in depth or in total one has to make close reference to the Fire Services Act itself. The
Fire Services Act should not be read in isolation but reference should be made to other regulations
enacted under this Act. Further reference must also be made to the Uniform Building By-laws
1984, and other accepted relevant building codes and standards. For effective prosecution detail
reference must also be made to the latest version of the Evidence Act 1950, Criminal Procedure
Code, Interpretation Act 1948 & 1967 and other relevant Acts in Malaysia together with relevant
case laws.
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