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Fire suppression systems control fire using agents such as dry chemical, CO2, and
NOVEC, FM200 etc. Each of these systems must be specifically designed and
approved for use on a particular fire hazard.
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the programmed of agent release system, it controls releasing devices (as
solenoids, actuators, etc.) that are connected to a set of storage tanks containing
the agent. When alarm activation is detected, the Auto Pulse activates the
releasing devices and discharges the extinguishing agent.
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Clean agent definition

As per NFPA 2001 Clean Agent Volatile or gaseous fire extinguishant that is
electrically nonconducting and that does not leave a residue upon evaporation.
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NOVEC 1230

The NOVEC 1230 fire suppression system was designed as an alternative to
hydrofluorocarbon and a replacement for halon. It's stored as a liquid but
discharged as a non-toxic gas. Unlike other fire suppression systems that displace
oxygen or drown fires in water, the NOVEC 1230 clean agent system is a waterless
gas that interrupts a fire by absorbing the heat. This disruption quickly breaks the
chemical chain reaction that a fire needs to thrive. The NOVEC 1230 system is
electrically non-conductive, leaves no residue, and is safe for human occupancy.

NOVEC 1230 Fire Protection Fluid, referenced as FK-5- 1-12 in NFPA 2001, is a
fluorinated ketone (or fluoro ketone) with a chemical structure of CF3 CF2 C(O)
CF(CF3)2. It is a clear, colorless, low odor, liquid that is super-pressurized with
nitrogen and stored in high-pressure cylinders

- FMNMM-200 (HFC-227ea)

(heptafluoropropane)

e NOVEC 1230 (FK-5-1-12)

( Fluroketfone)

| —————— LT P ——

A fluorinated ketone A hydrofiluorocarbon (HFC)
Type of Compound containing carbon, fluorine, compound containing hydrogen,
and oxygen fluorine, and carbon

Storage _ Stored as a liquefied compressed
Stored as a liquid

gas

Discharge Time 10 seconds 10 seconds
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FM-200

The FM-200 fire suppression system is clean agent fire suppression that's intended
to act as a halon alternative. It's a hydrofluorocarbon compound that's also known
as HFC-227ea. It's discharged as a, waterless, colorless, non-toxic gas. EM-200 fire
suppression systems are comprised of carbon, fluorine, and hydrogen which work
together to also interrupt a fire's chemical chain reaction and remove the heat
which then stops a fire before it ever has a chance to spread. The FM-200 clean
agent system is also electrically non-conductive and safe for human occupancy
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Classification fire

Class A Fire. A fire in ordinary combustible materials, such as wood, cloth, paper,
rubber, and many plastics.

Class B Fire. A fire in flammable liquids, combustible liquids, petroleum greases,
tars, oils, oil-based paints, solvents, lacquers, alcohols, and flammable gases.

Class C Fire. A fire that involves energized electrical equipment.
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typically used areas

Both of these systems are efficient at suppressing types A, B, and C fires.
Anywhere that A, B, and C fire hazards exist is ideal for either of these
compounds.

Both systems are generally used in the same types of areas and industries like data
centers, IT rooms, Telecommunication facilities, Computer room, Control rooms,
Museums, Historical archive storage, Pharmaceutical and medical facilities,
laboratories, libraries, healthcare facilities, military applications, and marine
applications.

Both NOVEC 1230 and FM-200 are electrically non-conductive which allows
them to suppress fire while not disrupting machinery or electronics.
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Containers shall be UL listed, FM approved and suitable for the liquid clean agent
to provide a quick and effective discharge in 10 seconds, or less. Each agent
storage container shall be suitable for refilling and shall be equipped with a
discharge valve assembly with fast acting rupture disc, safety plug, overpressure
relief, fill port, pressure gauge, low pressure supervisory switch and liquid level
indicator. Capacity of Clean Gas Agent storage. Include minimum working-
pressure rating that matches system charging pressure, valve, pressure switch, and
pressure gage.
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« They must not be located where they will be exposed to a fire or explosion
in the hazard.

« The tanks should be installed so that they can be easily removed for
recharging.

« Tanks must be installed indoors. Do not install the tanks where they are
exposed to direct sunrays
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I Llglaudl oyl pg3) 358y Cylinder brackets

Fixing Bracket (Strap Style)

The cylinder is equipped with the following

Name Plate A metal plate on the body of the cylinder showing the type of
extinguishing agent, the weight of the gas inside the cylinder, and the total weight
of the cylinder, the name of the manufacturer - the date of manufacture

Cylinder brackets It is necessary to fix the cylinder well VValve Cylinder
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» Burst Disc Safety Relief
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Burst Disc

Safety Relief - Burst Disc A safety switch that works to discharge excess pressure
from the cylinder when the gas pressure inside it is increased in cases of high
temperature in order to avoid an explosion in the cylinder

» Liquid Level Indicator

Liquid Level Measuring Device
-
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the indicator of the level of the liquid in the cylinder is used in the periodic
inspection of the content of the cylinder, where the level of the liquid is an
indicator of the amount of liquid inside the cylinder

» Electric Actuator
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An electric actuator is a Solenoid Valve that takes a signal from the control panel
to allow gas to pass at the time of the fire. It is used as a primary means of
automatic activation of the system and is provided with a part for manual
activation.
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> Manual Control Head
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The manual activation head is used as a manual means of activation.

> Flexible Discharge Hose
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If there is more than one cylinder in the system, the cylinder shall be equipped
with a rubber gas discharge hose.
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» Distribution Piping
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Distribution Pipes must be made of non-combustible materials, Pipe shall be of
material hating physical and chemical characteristics such that its integrity under
stress can be predicted with reliability. Special corrosion-resistant materials or
coatings shall be required in severely corrosive atmospheres.

» Discharge Nozzles

JoS 9 Tuuall doglie 3lge (pe &y ke Ggllaall 48,3)L Lpw z)Ldl Jl a0)gs (e JuaS
&JJ:J\ dogdal ddladl Byly=dl ol

Page | 13

Eng. Khaled Mohsen
www.mcp-academy.com



Discharge Nozzles work on distributing the gas out of it in the room to be
protected. They are made of rust-resistant materials and can withstand high

temperatures to resist fire.

» Pressure Gauge
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Pressure Gauge Each cylinder is provided with a gauge for the gas pressure
gauges inside the cylinder and a switch for monitoring the cylinder pressure.

» Pressure operated control head
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Pressure operating control head Pilot. Pressure operating control head the idea
of work depends on the presence of a piston that collects the pressure coming
from the nitrogen cylinder into a driving force that moves the activation head to

the operating position, after which the cylinder is unloaded.
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» Pressure Operated Switch
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Pressure operating switch used as a means of sending feedback information
about the start of the extinguishing process to the firefighting system, bearing in
mind that the extinguishing process can start manually or automatically.

> Discharge Head 4 shau¥) (il
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The cylinder head is located on each cylinder, which enables you to install the
manual, electric or pressure actuator and is equipped with a cover to protect the
cylinder during transportation and installation operations.

Cvylinder Valve Features

The discharge outlet of the cylinder valve is o female

NPT connection that is used to attach the cylinder to the discharge
piping system. The suggested pipe configuration is shown to the left.
Pipe and fittings are to be supplied by the installer.

PROTECTION
cap

ACTUATION PORT

VALVE CORE, PILOT

CONTROL HEAD
VENT HOLE ~ CONNECTION
B800Y
SLAVE CYUINDER ISCHARGE ~
ACTUATION PORT UTLET PORT TN

~SUPERVSORY
PRESSURE
SwiITCH

CONNECTION
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Heat, smoke and flame sensors, which work to give a signal to the control panel at
the time of the fire, and their number and choices vary according to the nature and
conditions of the place to be protected.

When applications for system design for 2 smoke detector sensors are installed, in
the case of smoke sensing by only one sensor, initiates the first alarm will start and
If the second sensor sensing smoke, the second alarm is confirmed by confirming
the occurrence of the fire and the start of activating the system to work after the
delay programming period to evacuate the place before the gas is released.

Photoelectric smoke detector

QOUses a photocell coupled with a specific light source.

Light Source Light Beam
2 2

OBasically smoke entering the smoke detector chamber disrupts the

light beam causing an alarm signal to be initiated

UMore sensitive to smoldering fires

Light Sensor
Smoke Deflects Light Ray Smoke
Light Activates Sensor Particles
. \ p
1: optical chamber L /
2: cover ©
3: case moulding
4: Photodiode (detector)
5: infrared LED
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The components of the system such as detectors, bells, sirens and flashers are
connected to it and it’s work to allow the gas to release by giving a signal to the
solenoid actuator start switch when a fire occurs

Ba=
Common
Alarm

Internal Hom/ External

Strobe Lamp
Detector 1 Detector
‘o’ “Vmm?
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Cabinets can either be surface-mounted directly to a wall or recessed into the wall
(semi-flush mounting).

SURFACE MOUNTING Surface mounting the cabinet involves screwing it
directly to a wall.

SEMI-FLUSH MOUNTING

Semi-flush mounting involves recessing the cabinet into a wall and attaching it
directly to the wall’s studs. At a minimum, 1.5 inches of the cabinet must protrude
from the wall to allow for clearance of the panel door.

Control Panel Installation d=>glll CuS,5 Wldlaie
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. Well ventilated, clean, and dust free.

« Away from sources of heat, including direct sunlight.

« Away from sources of vibration or physical shock.

. Away from sources of Radio Frequency Interference (RFI), such as a
radio transceiver base station or hand-held unit.

« Isolated from sources of strong electromagnetic fields, such as air
conditioners, large fans, and large electric motors.
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MANUAL RELEASE SWITCH For systems intended clean agent release, a pre-
discharge must be configured to warn building of the impending discharge. The
setting of the release timer selects the duration of the pre-discharge signal.

| FIRE 7 ALARM

PUSH

-
./
PULL STATION
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Upon activation of the Manual Release switch, the system will activate the
applicable releasing circuits when the Manual Release timer expires. The system
will also activate the applicable releasing circuits upon expiration of a previously
active automatic release timer, if the remaining time on the automatic release timer
Is less than the programmed Manual Release timer.
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Abort Switch Judl @il Juan Lida
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Abort switch definition as a system control that, when operated during the
releasing panel’s release delay countdown, extends the delay in accordance with a
predetermined. so, an operator can prevent the release of the suppression agent by
pressing the abort switch at any time between when the automatic releasing
sequence starts and the solenoid is activated.

|<' SURFACE-MOUNT + <« FLUSH-MOUNT -»
K s

2

FIRE SUPPRESSION
SYSTEMABORT

JIBENEEN|

I INEmE PN

PUSHAND HOLD

?

> 3 Ny CL:.éAH e baaall peiwe em‘ Ol Lo Hlal oy Judaadd dde By uz g Y
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(3153 10 da 51 3T @itas J9 739SIl
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No agent release occurs while the abort switch is held in.

- The abort switch has no effect on an activated releasing, pressing the switch will
not stop the release).

- the abort switch must be pressed and held before the second alarm (delay
timer finish) and activation occurs to prevent release.

- When the abort switch is released, one of the following occurs:

« If the alarm conditions clear and a system reset occurs before the switch is
released, no agent release occurs.

« If the alarm conditions are not clear and the delay timer is still running, no
agent release occurs until the timer expires.

« If the alarm conditions are not clear and the delay timer has expired, agent
release occurs.

Notes: Manual release stations override the abort switch. In other words, if a
manual release station is activated while the abort switch is held in, agent release
occurs

System Operating Sequence pladl s Judusd

Nozzle

Detectors

Wwarn ng
Siren

ManualGasRelease

Control Panel
Nozzle

Gas Suppression Cylinders

GasPiping
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- Actuating first detector: Give visual indication on annunciator panel, energize
audible alarm, shut down air-condition and ventilating systems serving protected
area, release and closed doors in protected area and send signal to fire alarm
system.

- Actuating second detector: Give visual indication on annunciator panel,
energize audible alarm, shut down power to protect equipment, actuate timer delay
for extinguishing-agent discharge before release extinguishing agent.

- Extinguishing-agent discharge will operate audible alarms and strobe lights.

- Operating manual-release stations will discharge Clean Agent when activated
after a delay programmed period to allow people to leave the place before gas
release

- Operating abort switches will delay Clean Agent discharge while being
activated, and switches must be reset to prevent Clean Agent discharge. Release of
switch will discharge Clean Agent.

- Al tees, elbows and nozzle points should be clamped properly (piping shall be
install with rigid support)

- Design discharge: clean agent shall be designed to discharge within 10 seconds
or less.

- The system shall include an emergency power back-up.
- Energized electrical equipment that could provide a

prolonged ignition source should be de-energized prior to or during agent
discharge.

Ll glaudl (yo Jadl yoyoeig EMLYI OIS Judans gl A5G

O Ml lawadly Sl GludYl (o505 g 92 sl BTy duyanll Jad Lo L] (e Bl
Gyl Ada el Jud

Manual Release Delay Timer . yyzadl 4t G9!l cdgall o
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DELAY TIMERS
the following three programmable timers
« Manual Release Delay Timer.

The Manual Release Time Delay is a programmable timer that specifies the delay
between the activation of a manual release switch and the activation of releasing
appliances. The default setting for this timer is 10 seconds. A setting of 0 causes
the releasing appliances to immediately activate after a manual release switch
activates.

« Automatic Release Delay Timer.

The Automatic Release Time Delay is programmable timer that delays the
activation of the releasing appliance circuits. This timer starts immediately after
receiving a confirming alarm (cross-zoned system) or a first alarm (single alarm
system). When the timer expires, the releasing appliances activate (assuming the
abort switch is not active).

« Abort Release Time Delay.

The Abort Release Time Delay specifies the action that occurs when the abort
switch is released. This option applies only to Agent Release and combination
Agent Release.
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Room Requirement 43,&1 &bdlaio
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Close all outlets in the walls around the pipes, air conditioning installations and
other services that pass inside the room using fire-resistant materials.

Byal> Olus)l LSy Ul § duols LilgNlg dblgdl pe colelyall aldl GMEY o STI o
Syl cod Jolll o 48,301 Olgaly Ohdarg Jdbe aw 3ME| o raised floor

Ensure that the voids from windows and doors are completely closed, especially in
the case of installing raised floors, all walls and doors of the room must be closed
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The walls and doors shall be of the approved fire-resistant type and room door
holder is required to insure closing case in fire.

o 91 LSl LSS J3le aea (Je Motorize Fire Smoke Damper oSy
G| dny 8,301 ¢y A1 o pukad Laar WBDET (0 bl Sz (a8, Ol

Installing Motorize Fire Smoke Damper HVAC air Duct in the room so that the
system can close all of them to prevent gas leakage from the room after gas release

f&’d‘” @""L&Aﬁ dﬁﬂﬁ'ﬁ‘ QL>5J3 Qu‘jh‘“s" O] 48,sJL OBgae L§T 3929 pAE (e ST o

Ensure that there is no obstruction for cylinders, control panels and switches.
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System Operational Test and Inspection pUadl Juiidg &ilyisY!

> Installation Inspection &Sl jaxd
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Jazal) slas ols) B g

MCP Academy
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Ensure correct installation of cylinders and cylinder head connections such as supervisor
pressure switch and review the data written on the Name Plate of the cylinders

Ensure that the types of pipe materials used are as per the technical approvals of the
project and that the pipe installation is in accordance with the installation detail drawings.
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Verify the connections of the Flex Connection that are connected to the outlet of the
cylinders and read the pressure gauge

Llaad CilB gaa (5 399 9 ade g Badinal) cillahaiiall gillaa g LaS 48 ally Cildld ) g ) g oo 3l v/
) b gl Jaadl ClLALE ) Gl 5 Gl e g Fixed SUppPOrt sl sall aad) il v/

Ensure that the sprinklers are distributed in the room in accordance with the approved
plan drawing and that there is no obstruction to their operation

Installation of Fixed Support pipes and at the ends of sprinkler branches to withstand the
operating pressures of the system

Ab A1) ¢ 0 A5 D sl gl g el sall g gliall baghad oy cilaiil) gran (BET (e S v
Fire Stop Sealant (gial) daglial dpulia 3 g aladiuly

@Ml JB g g ad) Gigan Al L g i<l e8NS oy s plall bghd JeMFSD sls S 5 v/
S

cademy

Construction Projects
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Ensure that all openings between the duct lines, pipes or electrical cable trunk that
penetrate the walls of the room are closed using suitable materials to resist fire. Fire Stop
Sealant

Installing MFSD dampers on the duct so that they are closed by control in case of a fire

DS S Al el ) g sl gl o gt Slal Jia A3l g Sl) cidlna gl g S 3 (e 28 v
Lgaladiny cld gra (5} 393 9 a2 iy LS Manual Release Jis Abort Switch ¢

pIARELl I UYL a 585 O Sy ol S g A sall g A gareall I 3 6] eSS v
Jad) (gdal) Al B 4B 5 ¢ gike QL) & 5 aday Laa DoOT Holder

L FRE /2 ALARM {“‘F’A‘ademy

PUSH

Ensure that the electrical installations and connections such as the locations of the
electrical panels and the installation heights for both the Abort Switch and the
Manual Release, and that there should be no obstacles to their use

Installing audible and visual alarms, and installing doors that can self-close using
the Door Holder, which prevents the door from being left open case in fire in the
event of a gas release
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> System operational tests pUadl Judd lylas|
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Mechanical Construction Projects
.

———sn

Ensure the periods and duration of delays in the system, where the alarms are
activated from the smoke sensors in the system, and start testing the performance
of the electric operating valve that is installed on the actuator cylinder head.

Then the system is activated through the Manual Release Switch, making sure that
the electric actuator is working

Ensure the effectiveness of the Abort Switch and that it can do its job and hold to
release the gas to make rest for the control panel
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Mechanical Construction Projects

The tests are repeated again on the Reserve cylinders in the system, which are
activated by a special key as shown in the picture. The aim of the cylinders is to be
a stand by for the main cylinders in the event of maintenance or to recharge the
cylinders in their working condition

> Room Integrity Test 49,3l Co ! Cilylis|
Cra dd A e ol el B e guand) 48 i) Jaduiail 5 ) gually daua gall 3 32 Y) aladiad sy v/
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The devices shown in the picture are used to pressurized the room, obtain readings,
then release the room from depressurized room air, and compare the readings to
ensure that there are accepted reding for air leaks so that not to release gas outside
the room case of fire

Tests are conducted by companies specialized in balancing measurements and a
Test Report is submitted by the leakage accepted calculation which can be keep
gas inside the room for at least 10 minutes case of fire

> System Integration Tests deda¥l Jol§S &yl
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Ensure that the system control panel is connected with the main building fire
control panel, which is programmed by the Sequences of operation through the
(cause and effect matrix) diagram drawing, which activate other systems such as
building alarms, access control release doors, elevator stops, stair pressure fans and
smoke exhaust fans. This programming is according to the systems in the building
and the operating conditions according to the nature of the building and the
evacuation plan.
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References from NFPA 2001 Clean Agent Fire Extinguishing Systems

» Fire Classification and Clean Agent Definition

3.3 4 Class A Fire. A fire in ordinarv combustible materials,
such as wood, cloth, paper, rubber, and many plastics.

3.3.5 Class B Fire. A fire in flammable liguids., combustible
liquids, petroleum greases, tars, oils, oil-based paints, solvents,
Iacquers, alcohols, and flammable gases.

3.3.6 Class C Fire. A fire that involves energized electrical
equipment.
|

7% Clean Agent. |

» Extinguishing Agent Maximum fill density and minimum container
design level working pressure, total gauge pressure level

Table A.5.1.4.1 Storage Container Characteristics

104.7 500

IC;-01 N/A 2120
IG-100 (300) N/A 3600
IG-100 (240) N/A 2879
1G-100 (1S80) N/A 2161
541 N/AA 2015
541 (200) N/A 2746

5 (2222) N/A 2057
(2962) N/A 2743
(2443) N/A 4114

HFC Blend B 58 400
HB-55 81.5 500
HB-55 81.0 500

» Clean agent Minimum Design Concentration

Table A.7.2.2.3(b) Class A Flame Extinguishing and Minimum
Design Concentrations Tested to UL 2166 and UL. 2127

HFC-23 15.0 18.0 20.3
1G-541 28.5 34.2 38.5
1G-55 31.6 37.9 427
1GG-100 31.0 37.2 41.9

Note: Concentratons reported are at 7OF (21 7°C). Class A design
values are the greater of (1) the Class A exunguishing concentration,

derermined in accordance with 7.2.2.1.1. tumes a saferwy factor of 1.2: or
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» Clean agent requirement for minimum design quantity

8.3 Clean Agent Requirements. The quantity of clean agent
required for local application systems shall be based on the rate
of discharge and the time that the discharge must be main-
tained to ensure complete extinguishment. The minimum
design quantity Shall'be NoIEssianysiiies the minimum
quantity required for extinguishment at any selected system
discharge rate.

» discharge time for halocarbon agents

7.5 Distribution System.
7.5.1% Imitial Discharge Time.

7.5.1.1* For halocarbon agents, the discharge time Shalll not
[exceed 1O seconds or'as otherwise required by the authority
having jurisdiction.

7.5.1.2 For lmert gas agents, the discharge time shall not
exceed 60 seconds for Class B fuel hazards, 120 seconds for
Class A surface-fire hazards or Class C hazards, or as otherwise
required by the authority having jurisdiction. (See A.7.5.1.1.)

» Discharge Time condition

3.3.13 Discharge Time. The time required to discharge from
the nozzles 95 percent of the agent mass [at 70°F (21°C)]
necessary to achieve the minimum design concentration based
on a 20 percent safety factor for flame extinguishment.

» Period of flame extinguishing within the hazard

7.4% Duration of Protection.

7.4.1 For flame-extinguishing systems, a minimum concentra-
tion of 85 percent of the minimum design concentration shall
be held at the highest height of protected content within the
hazard for a period of [I0 mmnutes or for a time period suffi-
cient to allow for response by trained personnel.
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> Piping System fittings design requirement

Table A.5.2,2.2(a) Piping Systems Fittings

kPa psi kPa

360 2482 432 2979 Class 300 threaded malleable iron 3in.
Class 300 threaded ductile iron All
Groove type fittings” 6 in,
Class 300 flanged joints All
600 4,187 820 5,604 Class 300 threaded malleable iron 4in,
Class 2,000 threaded/welded forged All
steel
Class 400 flanged joint All

» Nozzle selection and maximum permitted time to exchanger a fire

8.4 Nozzles.

8.4.1 Nozzle Selection. The basis for nozzle selection shall be
listed performance data that clearly depict the interrelation-
ship of agent quantity, discharge rate, discharge time, area
coverage, and the distance of the nozzle from the protected

surface.

8.4.1.1% |

8.4.1.2*% The maximum permitted time to extinguish a fire
with an inert gas agent shall be 30 seconds.

» Containers / cylinder brackets and installation requirement

13.4.5 In addition to the requirements of 5.1.3.4, containers
shall be secured with a minimum of two brackets to prevent

———

movement from vessel motion and vibration.
bration.
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> Storage cylinder location

13.4.2.1 Except in the case of systems with storage cylinders
located within the protected space, pressure containers
required for the storage of the agent shall be in accordance
with 13.4.2.2.

13.4.2.2 Where the agent containers are located outside a
rotected space,

decks located between clean agent
container storage rooms and protected spaces shall be protec-
ted with A-60 class structural insulation as defined by 46 CFR
72. Agent container storage rooms shall be accessible without
having to pass through the space being protected. Access doors
shall open outward, and bulkheads and decks, including doors
and other means of closing any opening therein, that form the
boundaries between such rooms and adjoining spaces shall be

gastj ght.

> Leakage Control

D.2.9 Leakage Control.
D.2.9.1 Leakage Identification.

D.2.9.1.1 While the enclosure envelope is being pressurized
or depressurized, a smoke pencil or other smoke source should
be used to locate and identify leaks.

The smoke should not be produced by an open flame or any
other source that is a potential source of fire ignition. Chemi-
cal smoke should be used only in small quantities, and consid-
eration should be given to the corrosive nature of certain
chemical smokes and their effects on the facility being tested.

D.2.9.1.2

)
After the 10-

minute soak period, the crib is to be removed from
the enclosure and observed to determine whether
sufficient fuel remains to sustain combustion and to
detect siens of re-ignition.
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» Room Requirement for wall and under raised floor closing

D.2.9.2 Leakage Alteration.
D.2.9.2.1 Procedure.

D.2.9.2.1.1 Protected areas should be enclosed with wall parti-
tions that extend from the floor slab to the ceiling slab or from
the floor slab to the roof.

D.2.9.2.1.2 1If a raised ﬂO()l continues _out_of the Dr()lectcd
areca 1nto dd'()lnln rooms, partition r10uld b st : 3

= 1ibove-floor border par 1s. I hese
p'.u‘lluons shoul(l bc- caulkc(l top and bottom. If Lhe adJounng
rooms share the same under-floor air handlers. then the parti-
tions should have dampers installed in the same manner as is
required for ductwork.

D.2.9.2.1.3 Any holes, cracks, or penetrations leading into or
out of the protected area should be sealed. including pipe
chases and wire troughs. All walls should be caulked around
the inside perimeter of the room where the walls rest on the
floor slab and where the walls intersect with the ceiling slab or

Toof above.

» Room Windows installation requirement

D.2.9.2.1.6

» Room Door installation requirement

D.2.9.2.1.5 All doors should have door sweeps or drop seals
on the bottoms and weather stripping around the jambs, latch-
ing mechanisms, and door closer hardware. In addition,

double doors should have a weatherstripped astragal Gl

» Room air Leakage method by door fan measurement

D.2.7 Door Fan Measurement.
D.2.7.1 Total Enclosure Leakage Method.

D.2.72.1.2 This lncthod delel lnlnes l.he leal\'l e of Lhe LI‘IUIC
enclosuxe envelo c. S Zs 8l 5 uri otk <l

] TlllS 'Ipploach is

used to minimize nfluence of bias pressures on the leakage
calculanon.
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> Power Requirement

13.5.2 Automatic Detection.

13.5.2.1 Electrical detection, signaling, control, and actuation
system(s) shall have at least two sources of power. The primary
source shall be from the vessel’'s emergency bus. For vessels
with an emergency bus or battery, the backup source shall be
either the vessel’s general alarm baifery or an iniernal battery
within the system. Intéernal batteries shall be capable of operat-
ing the system for a_minimum of 24 hours. All power sources
“shall be supervised.

References from NFPA 72 National Fire Alarm and Signaling Code

> Fire Alarm Control Panal

3.3.108* Fire Alarm Control Unit (FACU)
fire alarm system, prouded with p ] 1 :
DoOWer irces. which _receives signals from initiating devices or
‘other fire alarm control units, and processes these signals to

determine part or all of the reguired fire alarm system output
funcuon(s). (SIG-PRO)

3.3.108.1 Master Fire Alarm Control Unit. A fire alarm
control unit that serves the protected premises or portion of
the protected premises as a local fire alarm control unit and

accepts inputs from other fire alarm control units.
(SIG-PRO)

3.3.108.2 Protected Premises (Local) Control Unit. A fre

alarm control unit that serves the protected premises or a
portion of the protected premises. (SIG-PRO)

3.3.108.2.1* Dedicated Function Fire Alarm Control Unit. A
protected premises fire alarm control unit that is intended
to operate specifically identified emergency control func-
tion(s). (SI(,-PRO)

3.3.108.2.2 [Releasing
protected premises h
“for releasing service that is part of a fire suppression system
and which provides control outputs to release a fire suppres-
sion agent based on either automatic or manual input.

A com

ponent of

(SIG-PRO)
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N A.23.6.3.6.2 Primary and backup power should meet the
requirements of NFPA 72. Life safety equipment and their
connected equipment (Class N transport devices when not
powered by the FACU) should utilize dedicated branch circuits
for primary power. This is to prevent other loads from tripping
a circuit breaker connected to the FACU and to prevent inad-
vertent disconnecting of primary power to the FACU.

The branch circuit disconnecting means (circuit breakers)
should be clearly labeled and made only accessible to author-
ized personnel.

>v either 5 (non-voice systems) or 15 (voice systems) minutes of

alarm

transport equipment not
powered by the FACU has the same requirement. The analysis
should document the calculation of all power requirements
(standby and alarm) of the FACU and transport equipment to
ensure that the system can meet this requirement. To meet this
requirement, non—life safety systems could be disconnected
from the secondary power source.

> Abort Switch Predetermined

A.3.3.1 Abort Switch. The effect of an abort switch is typically
a programmable configuration of the releasing panel, such that

any of several modes of operation can be used. Typical options
include the following:

(1) Engaging the abort switch pauses the countdown for as
long as the switch remains engaged. The countdown
resumes when the switch is released.

(2) Engaging the abort switch resets the timer to a predeter-
mined value (e.g., the initial value or 30 seconds) and
pauses the countdown for as long as the switch remains
engaged. The countdown restarts when the switch is
released.

Engaging the switch permits the timer to continue count-
ing down until it reaches a predetermined value (e.g.,

M_(;(_)!L(LSL then it pauses for as long as the switch
remains engaged. The countdown resumes from the

_predetermined value when the switch is released.

—_~
o0
S
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> Abort Switch Installation

10.6.14.6 The operable part of an abort switch shall be_not
less than 42 in. (1.07 m) and not more than 48 in. (1.22 m)
from the finished floor.

10.6.14.7

> Manual Pull Station

10.6.12 Manual Pull Stations.

10.6.12.1 Manual pull stations shall be securely mounted.

L —

10.6.12.2 The operable part of a manual pull station shall be
not less than 42 in. (1.07 m) and not more than 48 in. (1.22 m)
from the finished floor.

10.6.12.3 Manual pull stations shall be installed so that they
are conspicuous, unobstructed, and accessible.

10.6.12.4*% All manual pull stations shall be identified as to the
hazard they protect, the function they perform, and their
method of operaton.

10.6.12.5 All manual stations used to release agents shall
require two separate and distinct actions for operation.
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