Fire Alarm System Fundamentals

M, Mircom

Mircom is the largest and oldest privately owned fire alarm and life
safety manufacturer in North America and 5th largest overall with 50
years of industry experience. Mircom offers a full line of fire panels
from conventional to intelligent FACP’s ranging from 6 points of
protection to over 500,000. As well, we manufacture a full line of
mass notification systems, area of refuge, telephone entry/intercom
systems, access control, and nurse call systems.

wWww.mircom.com



e Yourself

v' Hi, my name is ...
v My employer is ...
v I've been in this industry for ...
v' I'm here because ...

(




Building Emergency Plan

IN CASE OF FIRE

(
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EXIT BUILDING
BEFORE TWEETING
ABOUT IT




r, hot beverages,
0S, smokers, lunch, etc.

T/® Banos

NO &

SMOKING



0als and Objectives

v To review Basic Fire Alarm Systems,
Including their purpose, their
operation, and their pieces & parts.

v Attendees must attend the entire

w , 0 receive a Certificate of
ance.




utline
and Standards

Istory and Terminology

Hardware
v. FACU, Adders, Annunciators, Power Supplies, etc.
v' Wiring Methods and Materials

d Devices
v. Automatic and Manual Initiating Devices & Modules

orns, Bells, Buzzers, Chimes, Strobes, &
] Holistic Fire Protection



Referenced Publications

v NFPA 72-2013 National Fire Alarm & Signaling Code

National

Fire Alarm
and Signaling
Code

2222222222




‘History

' evolution of Codes and Standards
Code of Hammurabi (1760 BC);

The Rebuilding of London Act (1670);
London Building Act (1844);
BOCA/ICBO/SBCCI (1915/1922/1941);
IBC (2000 to present)
NBFU 70 (1883 to present)
| (1896 to present

arly alarm and detection
3. Modern addressable analog s

v
v
v
v
v
v




S and Standards

‘= Why are fire alarm systems installed?

= Where do Building and Fire Codes
fit"?

= \What about Installation Standards?”?

’Fready to RUMBLEY




erminology

“,Z\cceptable to the authority having jurisdiction.
NFPA 72-2013 3.2.1*

Authority Having Jurisdiction (AHJ).

An organlzatlon office, or individual

or enforcing the requirements of
andard, or for approving
quipment, materials, an installation, or
procedure.




Terminology

Listed. Equipment, materials, or services
Included in a list published by an organization
that I1s acceptable to the AHJ and concerned
with evaluation of products or services, that
maintains periodic inspection of production of
listed equipment or materials or periodic
evaluation of services, and whose listing
states that either the equipment, material, or

IC€ meets appropriate designated
ﬂ;ards or has been tested and found

suitable for a specified purpose.




(NRTL

Applied Research Communication Certification
Laboratories, Inc. (ARL) Laboratory, Inc. (CCL)

Canadian Standards
Association (CSA)

Curtis-Straus LLC (CSL)

Electrical Reliability Services,
Inc. (ERS). Also known as eti
Conformity Services and
formerly Electro-Test, Inc. (ETI))

NRTL

Entela, Inc. (ENT)

cisia

Usad for products

[ eoeia

Terminology

Nationally Recognized Testing Laboratory

FM Global Technologies LLC (FM)
Also known as FM Approvals and
formerly Factory Mutual Research
Corporation

Intertek Testing Services NA, Inc.
(ITSNA) Formerly ETL Testing
Laboratories, Inc.

@.

Warnock Hersey
==
Warnock Hersey
Ay V4
...
Used for products

meeting only
U.S. standards

MET Laboratories,
Inc. (MET)
& |
eMET
NSF International (NSF)

TR CAL

National Technical
Systems, Inc. (NTS)

=

SGS U. S. Testing
Company, Inc. (SGSUS)
Formerly U.S. Testing
Company, Inc.

Gsto

Southwest
Research

Underwriters Laboratories Inc. (UL)

@® @
@)

Used for products
meeting both U.S
and Canadian standards

Q’SCI'/%

NATL
- anes
. avns Used on products which UL has evaluated
for specific properties, a limited range of
hazards. or sutabilly for use under limited
or special conditions

LISTED
Used for products
meeting only
U.S. standards

TUV Rheinland of North America, SIZ,
Inc. (TUV) é" %

NRTL previously used but
ceasad authorizing on or

Wyle Laboratories (WL)
SR
/ A\
&wygg |
@ /
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" Terminology

alified. A competent and capable person
‘or company that has met the requirements
and training for a given field acceptable to the
authority having jurisdiction.

NFPA 72-2013 3.3.222*
*C?ua//f/ed might also mean that the person

- ige of the installation,
rucz‘/on or operation of apparatus a
the hazards involved.




- Terminology

evice refers to an input (e.g.
automatic fire detector, manual box,
waterflow switch, etc.)

.

v Appliance refers to an output (e.g.
horn, bell, chime, strobe, speaker,
etc.).

refers to an addressable inp
or output (e.g. monitor module
control module etc.)



- Terminology

- Circuit refers to an electrical interface,
~ (e.g.IDC, SLC, and NAC).

v Zone refers to an area, which may
Include devices and/or appliances.

v Circuit Class refers to its fault

tolerance or how the circuit will
- during a fault condition, by
labeling it Class A, B, C, D, E,




ardware

v Fire Alarm Control Panel
v' Adder Modules

v' Remote Annunciators

v Remote Power

ﬂd Pathways




ntrol Panel

Fire Alarm Control Ur
A component of the

power sources,
from initiating devices

NFPA 72-2013 3.3.102%

18



A message indicati

communicated by
audible, wire

or sighaling s
ondition - Signal - Respo



> Response

Alarm Condition. . I
that poses an im
property, orm

Alarm Signal. /
the manual or auto
alarm conditi

20



Response

Supervisory Condi '
condition in conne

Supervisory Signal.
from the detectior

asponse to



- Response

Trouble Signal.
from the d"



Adder Modules







nnunciators







yver Supply

Sized to operate t
in the non-alar

-

at full load.)



2 Calculation

013 10.6.7.2



d athways

performance.



o O O

ALARM SUPERVISORY TROUBLE

FIRE
ALARM
CONTROL
UNIT




o O O

ALARM SUPERVISORY TROUBLE

FIRE
ALARM
CONTROL
UNIT

ass A Initiating Device Circuit
alarm and trouble co



All devices and appli
their power from
circuit or signali
unit shall be i
control unit. _

This requi

3A.10.3.3

32



A fire alarm system cc
discrete identificatio
status |nd|V|du

functions.

Device

33



C Supervision

Addressable
Fire Alarm
Control Panel

Signaling Line Circuit



lating Device (Sensor)




ddressable System




ressable System

"= C"ED -ED

Node 1 Loop 2 Device #101
Smoke Detector Dirty




nal vs. Addressable

Initiating Device Circuit (IDC)

EOL
Resistor

Conventional
Fire Alarm
Control Panel

Addressable
Fire Alarm
Control Panel



O O

ALARM SUPERVISORY TROUBLE

FIRE =
ALARM
CONTROL
UNIT




O O

ALARM SUPERVISORY TROUBLE

FIRE
ALARM +
CONTROL

UNIT




t all Together

Primary Power
Dedicated 120VA




Niring Methods
Fire alarm systems are L
either supervised, redu
Therefore, their wirin
different than that
limited-energy ele
NFPA 70, Article 760.

Installatior

~

Included In

NFPA 70-2014 110.3(B) #°



ds and Materials




oltage Drop

ment shall be designed so that it is
‘capable of performing its intended
functions under the following conditions:

(1)*At 85% and at 110% of the nameplate
primary (main) and secondary (standby)
input voltage(s)

(2) At

1t temperatures of 32°F and

(3) At a relative humidity of 85% and ar
ambient temperature of 86°F

2-2013 10.3.5

4L



entals

O O O

ALARM SUPERVISORY TROUBLE

FIRE -
NWARY V
CONTROL

UNIT



itage Drop

nction of current and resistance.

Resistance iIs a function of conductor
length and size.

I NFPA 70-2011, Chapter 9, Table 8 Con




-liIne Method

O O O

ALARM SUPERVISORY TROUBLE

FIRE =

ALARM '—
CONTROL

UNIT




Automatic;




Heat-Sensing Fire Detectors

Steel
Conductors

Protective
Tape

Outer Jacket

Heat Sensitive
Polymer




Smoke-Sensing Fire Detectors




Radiant Energy-Sensing Fire Detectors

Detect Control Extinguish

013 17.8
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ually Actuated
Irm-Initiating Devices

) NFPA 72-2013




1g Devices

v" Each manual fire

securely moun

v The operab

alarm box s

and not more
level.

v" Manue

oted, and

NFPA 72-2013 17.14



| CASE OF FIRE = LIFT C
N CASSULL FIRE AL:TRn
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her
itoring Device

NFPA 72-2013 17.15



gnal-Initiating Devices



ification Appliances



Requirements

To ensure the audit
signals are clearl
v 15 dBA a_b /€
v 5 dBA above maxin
of at least 60 seconds
Whichever is gre
require

= A

-2013 18.4.3.1%

59



mbient Sound Level

SS OCCUPANCIES. .. veeveeeeeereeeeerereeenn. 55 dBA
Education Occupancies...............cccccuueenneen... 45 dBA

Industrial Occupancies................ccccccceeeunnen.. 380 dBA
Institutional Occupancies............c...cc........... 50 dBA
Mercantile Occupancies.............cccceeeennnen.... 40 dBA
Piers & Water Surrounded Structures......... 40 dBA

Places of As

Table A.18.4.3




equirements

Where audible applial

signals for sleeping ¢
have a sound level
above the averag
or 5 dB above the max
having a duration of at
or a sound leve

whiche

dBA).
NFPA 72-2010 18.4.5.1

61



Visible Notification Appliance

2-2013 18.5




Visible notification appliances sh:

accordance with Table 18.5.5.:
using one of the following: |

systems.
(3) More than two visi

space

2-2013 18.5.5.4.2

63



g Requirements




Textual Audible Appliance

; o ————




DIRECTORY
RNEHSINGT ROUTES P A S A e
AND PROCTDURES Department Saarch l

Factiition & Sorvices I
Campus Map I
Today's Moetings l

Emergency Routes
and Procedures

Main Floor
Thursday
February 26th

7:36 am

Adi. Mirco

M. MIRCOM'

REMOTE ANNUNCIATOR




Emergency Communication
System (ECS)

v One-Way Emergency Communications
' System.

v' Distributed Recipient Mass Notification
System (DRMNS).

v" In-Building Fire Emergency Voice/Alarm
Communications System.

| v uilding Mass Notification System.
v" Wide-Area Mass Notification System

v' Two-Way Emergency Communi
System. -




r systems employing relocation or
partial evacuation, a Level 2 or Level 3
pathway survivability shall be required.

NFPA 72-2013 24.3.6.4.1




ay survivability Level 2 shall
onsist of one or more of the following:

(1) 2-hour fire-rated circuit integrity (Cl) cable

(2) 2-hour fire-rated cable system [electrical
circuit protective system(s)]

(3) 2-hour fire-rated enclosure or protected

ﬂﬁormance alternatives appro
by the authority having jurisdictio




way survivability Level 3 shall consist of
thways in buildings that are fully protected
by an automatic sprinkler system in
accordance with NFPA 13, and one or more
of the following:

(1) 2-hour fire-rated circuit integrity (ClI) cable

(2) 2-hour fire-rated cable system [electrical circuit
rotecti stem(s)]

re-rated enclosure or protected area

2-hour performance alternatives approved
authority having jurisdiction

NF




| Fire Protection




'Elevator Recall for Fire Fighters’ Service
v/ Elevator Shutdown

v' Fire Service Access Elevators

v" Occupant Evacuation Elevators

v  HVAC

Shutter Release
Electrically Locked Doors
v' Exit Marking Audible Noti



~ Maintain Path of Egress
= Maintain Areas of Refuge

= Provide Clear Approach for
Firefighters

1ze Fire and Smoke Damag
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| en sprinklers are installed in elevator pits,
Install automatic fire detection to initiate
elevator recall IAW ASME A17.1 2.27.3.2.1(c)

Where sprinklers are located above the lowest
level of recall, locate the fire detection device at
hoistway top.

Wk

lers are located in the bottom of the
the pit), fire detection device(s) shall be
Installed in the pit in accordance with Chapte

Outputs to the elevator controller(s

PA 72-2013 21.3.77

75



Elevator Cod

Phase | Emergency Re
Fire Alarm Initiating [

Fire alarm initiating
installed in confo
and located:

v' At each floor served &
v In the associ

Al17.1 2.27.3.2

76



noke detectors shall not be installed in
‘unsprinklered elevator hoistways unless
they are installed to activate the elevator
hoistway smoke relief equipment.

NFPA 72-2013 21.3.6

If ambient conditions prohibit installation of
| oke detection, other automaii
e detectlon shall be permitted.




>ontrol Systems

e control, as required by the
uilding code, is intended to:

Limit the spread of smoke

Direct the smoke out of the building
NFPA 92A Smoke Conirol Systems Standard

&roke Management Systems




ke Control Methods

Jral

v The use of windows, panels and/or
hatches so that smoke will flow
directly to the outside.

Mechanical

| fbuilding HVAC equipment
exhaust smoke and bring in outsi
air.




Classifications. Smo
used to prevent sm
control of fans, da
equipment shall
manner.

(1) Area detectors that are ir
smoke compartments.

(2) Detectc

NFPA 72-2013 17.7.5"




Smoke Detectors for
- Control of Smoke Spread




Control Functions




it Marking
Notification Systems

4



ssion Questions

What NFPA chapter governs commercial fire
alarm systems?

 What NFPA chapter governs fire alarm
electrical circuits and wiring?

« What NFPA chapter governs the standard for

| Systems?
s* What IBC chapter governs comm
fire protection systems?




02002 Bd Keane, Inc.

Dant. by King Feadres Synd.
www.lamilycircus.com

“The building code doesn’t allow a
LEGO chimney on a Lincoln Log cabin.”




