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Compliance with the law
« Successful completion of this
course will meet the state
requirements

« Expand your knowledge
* We will cover a broad scope of
the alarm industry offering
insight into how to design, install
and service alarm systems

Bring new industry members up to
spee
« Our goal will be to bring those
new to the industry up to at least
a minimal level of industry
knowledge. We also hope to fillin

Goals of this Course

areas of knowledge for
experienced professionals

Brush you up on codes & standards
+ Industry codes and standards are
revised every 3 years to reflect
new best practices and the latest
technology

Slide 1-2

TN Fire Certfication Course © TNS! 2019

Table of
Contents

1. Introduction

Zi Fundamentals- Fire Signatures, Effects & Stages
3. Codes & Standards

4. AHJ

o

Fire Alarm Equipment Overview

| Tare T [ | e s [ Yo T |

6. Initiating Devices
7. Signal Transmission
8.‘ Controls

91 Power

\_/\_/;/\_/;/;/;/;/j_r_‘

Slide 1-3

TN Fire Certification Course © TNSI 2019

Notification Appliances

N
=

Signaling Systems

N
N

Ancillary Circuits- Interconnecting Special Systems

i
w

Fire Command Centers

Contents

N
>

False Alarm Reduction

N
v

Documentation

{

{
Table of % ‘

[

[

{

Approvals & Acceptance

F
)
)
)
)
)
)

Slide 1-4

TN Fire Cerification Course © TNS! 2019

* Improve your
knowledge

¢ Enhance your value
to your company

* Comply with state
requirements

Why you are here
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TN Fire Certfication Course © TNSI 2019

Locate your Emergency Exits

Understand your Emergency Evacuation plan

Basic Class
Rules

You must attend the entire course and pass the
exam to fully complete the program

— — — ——— ——

Be Interactive

Silence ALL electronic devices }
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Introduction

What TNSI

* Provides networking opportunities |£

* Gives you information

* We monitor and influence the state and local
legislative process

* We provide training at a discounted rate for
members

* Belonging gives your company credibility &

We need your

* You only get back — what you put in
* This association is your voice to government

* Speak up!

does for you exposure involvement!
_ L.y,
o ~—
& ﬁbership ha
/ ts benefits...
Tennessee Network of Security Integrators ‘ =
Join today!
TN Fire Certification Course © Tsi 2019 Slide 1-7 TN Fire Certification Course © Tsi 2019 Slide 1-8
"&‘ All of the material in this course is
U=/  copyrighted (2019) by TNSI
Material may not be recorded, copied or
used in any manner without the expressed
written permission of the Tennessee
Network of Security Integrators
Disclaimers

Specific manufacturers and products
mentioned in this course are intended as
examples only and are not to be construed
as endorsements

All codes declare that all
manufacturers instructions must also
be followed to be in compliance

TN Fire Certification Course © Tnsi 2019 Slide 1-9
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Fundamentals

Tennessee Network of Security Integrators

TN Fire Certification

Fundamentals
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Elements of Fire

Fire Triangle

* Remove any 1 of
the 4 to put fire
out

TN Fire Certification Course © TNsI 2019 Slide 2-2

Fire Signatures

* Fire system design
requires understanding
of fire signatures

* Helps to know what
the sensor is looking
for

TN Fire Certification Course © Tnsi 2019 Slide 2-3

Aerosol (Smoke)

* Known as smoke or
products of combustion

* Fire produces large
numbers of solid and
liquid particles

* The particles are
suspended in the air

« Some are visible others
are not

« As fire progresses
smaller invisible
particles group
together to become
visible

TN Fire Certification Course © TnsI 2019 Slide 2-4

Flame

* A body or stream of
gaseous material
involved in the
combustion process
and emitting radiant
energy at specific
wavelength bands
determined by the
combustion chemistry
of the fuel

In most cases, some
portion of the emitted
radiant energy is
visible to the human
eye

Thermal imaging

TN Fire Certification Course © ThsI 2019 Slide 2-5

IR & UV Radiant Energy

* Infrared (IR) Radiant
Energy

¢ IR & UV are earliest
detectable signatures

 Used to detect
smoldering and
flaming fires

¢ Can be masked by
manmade infrared
sources

* Portion of Light
spectrum

TN Fire Certification Course © ThsI 2019 Slide 2-6
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Fundamentals

Relative Energy

Wavelength

UV vs IR Radiant Energy

« UV sensors work by
detecting the UV
radiation emitted by the
flame & are sensitive to a
wide range of flammable
fuels including
hydrocarbons, sulfur,
hydrazine & ammonia

The main radiant
emission band for
hydrocarbon fueled fires
ranges between 4.3 & 4.4
microns, it is an infrared
emission that the IR
sensors can detect with
ease

TN Fire Certification Course © TNsI 2019 Slide 2-7

Thermal Energy

 Also known as Heat

¢ Increase in air
temperature

* Time to produce
detectable energy
can range from
minutes to hours

* Detectable energy
often occurs after
life threatening
conditions are toxic

TN Fire Certification Course © TNsI 2019 Slide 2-8

PLETE COMBUSTION

‘ Cnl u g
r ‘

Gas

* Fire changes air near
and far from source

* Depletes oxygen

¢ Production of gas is
fuel specific

* Carbon Monoxide is
present in almost all
fires

TN Fire Certification Course © Thsi 2019 Slide 2-9

Particles of
Combustion

Substances (products that either
remain at the site of burning such as
ash, or scatter as volatile products)
resulting from the chemical process of
afire

Ember - A particle of solid material
that emits radiant energy due
either to its temperature or the
process of combustion on its
surface

Spark - A moving ember

TN Fire Certification Course © TnsI 2019 Slide 2-10
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Fire Effects

Time: 49.6 -

* Fire produces a
hostile environment

* The majority of
fatalities are due to
smoke inhalation

* The average person
only has a few
minutes to evacuate
once smoke alarms
sound

TN Fire Certification Course © TNsI 2019 Slide 2-11

4 Stages of Fire

GROWTH

e Ignition
*Growth

* Full
Development

*Decay

TN Fire Certification Course © TnsI 2019 Slide 2-12
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Fundamentals

[ [
¢ Substance heats up
* Gases burn _ )
« When produced * Fire begins to grow
hgat exceed * Spark or small flame
dispersed heat spreads to other
burning occurs flammables
* Ignition is the point o Eira i e
where fire sustains GROWTH Fire increases in size
itself without ¢ Formerly known as
outside source smoldering stage
* Formerly known as
Ignition Stage incipient stage Growth Stage
TN Fire Certification Course © TNsI 2019 Slide 2-13 TN Fire Certification Course © TNsI 2019 Slide 2-14
13 14
] ]

FULL DEVELOPMENT

« All contents with
the perimeter of
the fires area are
burning

* Stage where
flashover can

Fully Developed Stage

occur

TN Fire Certification Course © TnsI 2019 Slide 2-15

Decay Stage

* When most fuel is
consumed

¢ Flames disappear
but glowing
embers are visible

TN Fire Certification Course © TnsI 2019 Slide 2-16

15 16
00 Ovsensueely I Rapid Fire Progress " Plashover
p g Flames flash over the
entire surface of the
R area to ignite all
F Size dgpends flammable material
uel on available — Roll fl
. . fuel * Rollover- Flameover
Factors in Fire Fire travels across the
Growth Lﬂrge a;ea STAY ONE STEP AHEAD . ::F::;::'ter of space
Container Size gisi)v:fs:taotst&w WHAT IS Fire dies out due to
growth lack of oxygen Then
FLASHOVER? New oxygen is
Heat radiated introduced causes Fire
Insulation back to fire Jed) %frf:tly bursts into
speeds growth ) .
TN Fire Certification Course © TNsI 2019 Slide 2-17 TN Fire Certification Course © TNsI 2019 Slide 2-18
17 18
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Fundamentals

Goolar air below ceiling

Stratification caused by cooler alr reducing bouyancy of hot smoke

Entrainod air /‘

. .\\ Entrained air

Thermal Layering-
Stratification

* Smoke or other gases
travel in layers at
different levels within
aroom or duct

* Are not evenly
distributed
throughout

* Hottest gases rise to
highest point

o Stratification- The
phenomenon
where the upward
movement of
smoke and gases
ceases due to the loss
of buoyancy

TN Fire Certification Course © TNs| 2019 Slide 2-19

Classes of Fire

rdinary Woed, Paper,
Combustibles| Cloth, Ete.

Flammable | Grease, Oil,
Liquids  |Paint, Solvents

Live Electrical | Electrical F.’.}ncl_
Equipment | Motor Wiring,

o (3

Combustible | Magnesium,
etal Aluminum, Etc.

Commercial | Cooking Oils,
Cooking Animal Fats,
Equipment |vegetable Oils|

[

o-omp>

* Based on substance
burning

* Class A- Ordinary,
paper, wood, rubber,
plastic

* Class B- Liquid, Oil,
Gases or Grease

* Class C- Electrical

* Class D- Metals

* Class K- Cooking oils
and fats

TN Fire Certification Course © TNs| 2019 Slide 2-20
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]
I 1,318,500 fire responses in 2018 m
. Thg cIa_55|f!cat‘|on
e By of 499,000 Structure Fires in 2018. Fatalities in 2018
a structure or .
component to Fire Dept responds every 24 3,655 civilian
withstand a seconds in 2018 .
standardized fire deaths in 2018
t";St it 73% occurred in residential
« This classification . 74% of civilian
does not necessarily structures in 2018. d thn di
reflect performance eaths occurred in
of rated the home in 2018
. . components in an .
Fire Rating Sctual fire The Fire Threat - 2018 - Source NFPA
TN Fire Certification Course © TNsI 2019 Slide 2-21 TN Fire Certification Course © TNsI 2019 Slide 2-22
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Fire Alarm Objectives

* Indicate and warn of
abnormal conditions

* Provide sufficient
warning to allow
occupants to escape

* Summon
appropriate aid

* Control facilities to
control the fire

* Enhance the
protection of life

¢ Reduce property
loss and damage

TN Fire Certification Course © TnsI 2019 Slide 2-23

e E

Natification Devices
(at least one waming device)

=t
~— Control Unit —
& Power 4%
Initiation Devices Supplies

(sensors) Signaling
Communications capabilties may
be included to alert someone off
site when the alarm is activated

Fire Alarm Systems

* Initiation Devices
(sensors)

 Control Unit
& Power Supplies

* Notification Devices
(at least one warning
device)

* Signaling
Communications
capabilities may be
included to alert
someone off site
when the alarm is
activated

TN Fire Certification Course © TNsI 2019 Slide 2-24
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Codes & Standards

!

TNSI g Tennessee Network of Security Integrators |£
22 NPE

TN Fire Certification

Codes &
Standards

TN Fire Certfication Course © TNS| 2019 Slide 3-1

IBC 2018 - International Building

Code
NFPA 101 2018 - Life Safety Code
Course D (State Bldgs & Educational)
Referenced
Codes NFPA 72 2019 - National Fire Alarm

and Signaling Code

NFPA 70 2020 - National Electrical
Code

TN Fire Certification Course © TNSI 2019 Slide 3-2

Je— Y Tennessee Network of Security Integrators |£
/INSI®

TN Fire Certification

Tennessee
Law & Rules

TN Fire Certfication Course ©TNSI 2019 slide 3-3

TN Fire Marshall Adopted Code

IBC 2012 - International Building Code

IRC 2009 - International Residential Code

NFPA 101 2012 - Life Safety Code
(State Bldgs & Educational)

NFPA 72 2010 - National Fire Alarm & Signaling Code

NFPA 70 2017 - National Electrical Code
Information as of 1/2/2020. Local municipalities may differ from State Codes.

TN Fire Certification Course © TNESA 2019 Slide 3-4

0

IBC 2012 - International Building Code

NFPA 101 2012 - Life Safety Code

TN Dept of
Health
Adopted Code

Signaling Code

NFPA 70 2011 - National Electrical Code

Information as of 1/2/2020. Local municipalities
may differ from State Codes.

NFPA 72 2010 - National Fire Alarm & }

TN Fire Certfication Course © TNsI 2019 slide 3-5
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TN Fire Certification

Common
NFPA Items
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Codes & Standards

What is NFPA?

The National Fire Protection Association (NFPA), is an
international, nonprofit, membership organization to protect
people, their property and the environment from destructive fire

S

For more info visit www.NFPA.org

What is ICC?

The International Code Council (ICC) was established in
1994 as a non-profit organization dedicated to
developing a single set of comprehensive and
coordinated national model construction codes.

Codes are adopted by local and state building
officials and code administrators

TN —Fire Certification Course © TNSI 2019

TN Fire Certification Course © TNSI 2019 Slide 3-7 TN Fire Certification Course © TNSI 2019 Slide 3-8
7 8
LT TR
NFPA | | | u
1 [T Organization and
-y \ Structure Numbering system
%sa-“-"gl T * Scope- what is .
BT covered Overview
{ V“‘ SRRl « Purpose- Objectives 12345
Bl ¢ Application- Types .
T of structures O N F PA Chapte.r (1)
& SRR covered  Section (2)
[ | * Referenced D m * Subsection (3)
Publications OC U e nts
- * Paragraph (4)
. * Definitions
Overview of Code « Subparagraph (5)
* Annex- Not
Documents Mandatory
TN Fire Certification Course © TNSI 2019 Slide 3-9 TN Fire Certification Course ® TNESA 2019 Slide 3-10
9 10
Numbering system Code
detimietion detwwamn |, 550 « A standard that is an
H 101.1.2.3 v b e e st ko, extensive
Ve rVI eW : == compilation of
* Section (101) e i sk ot r provisions covering
Of | CC * Subsection (1) sl s ““f‘“;"e“‘“ i broad subject matter
de-finstne or that is suitable for
* Paragraph (2) adoption into law
¢ Subparagraph (3) independently of
DOCU l I Ients other codes and
Chapter is the first number of the Section. standards
Letters in brackets in front indicate the . .
committee responsible for that section. Code Common Definitions « NFPA7232.3[19]
TN Fire Certification Course © TNESA 2019 Slide 3-11 TN Fire Certification Course © TS| 2018 Slide 3-12
11 12

3-2



Codes & Standards

Code Common
Definitions

Standard

¢ Document, established by
consensus and approved by a
recognized body, that provides, for
common and repeated use, rules,
guidelines or characteristics for
activities or their results, aimed at
the achievement of the optimum
degree of order in a given context

[ISO/IEC Guide 2:2004, definition 3.2]

TN Fire Certfication Course © TNs1 2019 Slide 3-13

[Authority Having Jurisdiction (AHJ) ]E

* An organization, office, or individual
responsible for enforcing the

requirements of a code or standard, or
C COde for approving equipment, materials, an
ommon installation, or a procedure
Definitions Tt

[Approved J
* Acceptable to the AHJ

« NFPA723.2.1['19]

TN Fire Certification Course © TNSI 2019 Slide 3-14

13 14
]
initi * Nothing in this ]
Code Common Definitions Nothinginthis
to prevent the use
systems, methods, or
the de\llices of
equivalent or
superior quality,
Sha" ShOUId str%ngth,(}ire y
resistance,
- - effectiveness,
eIndicates a mandatory e Indicates a durabilty, and safety
requirement recommendation or that ptresgribded by this
« NFPA723.2.6 ['19] which is advised but not standar
required Equivalency NFPA 72 1.5 ['19]
* NFPA 723.2.7 ['19]
TN Fire Certification Course @ TNSI 2013 Slide 3-15 TN Fire Certification Course ® TNSI 2019 Slide 3-16
15 16
]

* Technical
documentation shall
be submitted to the
AHJ to demonstrate
equivalency

« NFPA721.5.1['19]

* The system, method,
or device shall be
approved for the

intended purpose by
the AHJ

« NFPA7215.2[19]

Equivalency

TN Fire Certiicaion Course TSI 2013 Slide 3-17

* Equipment or materials to
which has been attached a
label, symbol, or other
identifying mark of an
organization that is
acceptable to the AHJ and
concerned with product
evaluation, that maintains
periodic inspection of
production of labeled
equipment or materials, and
by whose labeling the

manufacture indicates
compliance with appropriate
standards or performance in

La beled a specified manner.

 NFPA723.2.4[19]

TN Fire Certiicaion Course © THSI 2015 Slide 3-18
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Codes & Standard

S

rgTeo!

Intertek

Listed 4

* Equipment, materials, or services
included in a list published by an
organization that is acceptable to
the AHJ and concerned with
product evaluation, that
maintains periodic inspection of
production of listed equipment or
materials or periodic evaluation of
services, and by whose listing
states that either the equipment,
material, or service meets
appropriate, designated standards
or has been tested and found
suitable for a specified purpose.

« NFPA723.2.5['19]

TN Fire Certfication Course © TNS| 2019 Slide 3-19

Retroactivity

* The provisions of this standard reflect a
consensus of what is necessary to provide
an acceptable degree of protection from
the hazards addressed in this standard at
the time the standard was issued

NFPA 72 1.4 ['19]

.

Unless otherwise specified, the provisions
of this standard shall not apply to facilities,
equipment, structures, or installations that
existed or were approved for construction
or installation prior to the prior to the
effective date of the standard. Where
specified, the provisions of this standard
shall be retroactive

+ NFPA721.4.1['19]

TN Fire Certification Course © TNSI 2019 Slide 3-20

19

Retroactivity =

* In those cases where the AHJ
determines that the existing situation
presents an unacceptable degree of
risk, the AHJ shall be permitted to
apply retroactively any portions of
this standard deemed appropriate
NFPA 72 1.4.2 ['19]

The retroactive requirements of this
standard shall be permitted to be
modified if their application clearly
would be impractical in the
judgement of the AHJ, and only
where it is clearly evident that a
reasonable degree of safety is
provided

+ NFPA7214.3['19]

TN Fire Certfication Course ©TNSI 2019 Slide 3-21
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Tennessee Network of Security Integrators
TN Fire Certification

AHJ

TN Fire Certification Course © TNSI 2019 Slide 3-22

* “The organization,
office or individual
responsible for
approving
equipment,
installation or
procedure”

* NFPA723.2.2['19]

— Fire Department:
Chief, Fire Marshal
— Department of

Who is the AHJ anyway?

Labor
— Health Department
— Insurers
— Owners

TN Fire Certiicaion Course © TSI 2013 Slide 3-23

The AHJ can
approve &
accept
products &
procedures

“Approved” indicates they will certify and
support those products, applications or
procedures

NFPA 723.2.1['19]

“Listed” means that a product has met
certain qualifications and testing criteria -
U.L./EM

NFPA 723.2.5 ['19]

“Accepted” means that the AHJ considers
it “adequate or equivalent” to satisfy a
requirement or standard

NFPA Glossary of terms

TN Fire Certification Course © TNSI 2019
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Codes & Standards

AHJ shall determine whether the
provisions of this Code are met

Any requirements that are not specifically
AHJ provided for by this Code shall be
determined by the AHJ

Any requirement shall be permitted to be
modified if, in the judgment of the AHJ, its
application would be hazardous under
normal occupancy conditions

fTN SI ,J

Tennessee Network of Security Integrators
TN Fire Certification

IBC or NFPA
101- Life
Safety Code

TN Fire Certification Course © TNSI 2019 Slide 3-25 TN Fire Certification Course © TNSI 2019 Slide 3-26
25
[L ‘L
REfxsdat| OVFOQhz #Fkdsitn OVFGH{ iy} Fkcisitn EF OVF ® {Ivirj #
REfxsdgf | OVF 0Qhz #kdsvu Fkdswm EF
Group A 303
Group M 309
Group B/Business 38 39 304
Group R 310
Educational 14 15
Group S 311
Group F 306
Group U 312
Group H 307 R . .
High Rise Building 403
Group | 308 R .
Special Amusement Buildings 411
TN Fire Certification Course © TNSI 2013 Slide 3-27 I Fire Cerfification Course & T3 2019 slidk 3-28
27 28

TNsl J Tennessee Network of Security Integrators

TN Fire Certification

IBC Section
907.2

Occupancy
Requirements
Fire Detection, Alarm,
and Communication
Systems

TN Fire Certfication Course © TNsI 2019 slide 3-29

Group A Assembly Occupancies

1BC 907.2.1 [“18]

A manual fire alarm system that activates occupant notification where occupant load
is 300 or more or more than 100 above or below the lowest level of exit discharge

be considered as single occupancy

Exception: Manual fire boxes not required where building is provided throughout by
an automatic sprinkler system that activates occupant notification

(EVAC) System

[Group A occupancies not separated by Fire Barriers (707.3.10) from each other shall
[Occupant load of 1000 or more shall have an Emergency Voice/Alarm Communication

J
)
)
)
]

TN Fire Certification Course © TNSI 2019
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Codes & Standards

Group B Business

[Manual fire alarm required with any one of the following: J

* Occupant load of all floors 500 or more
* Occupant load more than 100 above or below lowest level of exit discharge
* Fire Area contains an Ambulatory care facility

Exception: Manual fire boxes not required where building is provided throughout by an
automatic sprinkler system that activates occupant notification

Automatic Occupant Notification not specifically mentioned for manual fire boxes, but
mention in exception indicates it is required

Fire Areas containing shall have
smoke detection system within
the ambulatory care facility
and in public use areas outside
tenant spaces including public
corridors and elevator lobbies

Group B
Ambulatory
Health Care

Facilities

¢ Exception: Buildings equipped
throughout with an automatic sprinkler
system that activate the occupant
notification system

{Emergency Forces Notification required }
TN Fire Certification Course © Ths| 2019 Slide 3-31 18C907.2.2.1[18] TN Fire Certication Course © TNS| 2019 Slide 3-32
31 32
Fire alarm required with any one of the
following:
® 3 or more stories
* 50 or more occupants above or below exit level
* 300 or more total occupants ..
. — , Existing
New Business Activations by 1 of the following X Same as NeW
_ (State ¢ Manual Pull stations BUSIneSS .
- « Approved Fire Detection throughout the building (State B u Sl n ess
BUlldlngS) « Approved Sprinkler System throughout the 0.
building Buildings)
Automatic Occupant Notification required
Positive alarm sequence allowed
[Emergency Forces Notification required ]
NFPA 101 38.3.4[18] TN Fire Certification Course © TNSI 2019 slide 3-33 NFPA 101 39.3.4 [18] TN Fire Certification Course © TNSI 2018 slide 3-34

33

34

New Educational

« Initiation by manual fire boxes. If provided, automatic sprinkler system shall
automatically activate the fire alarm system.
« Shall not apply to buildings meeting all of the following criteria:
« Buildings having an area not exceeding 1000 ft?
* Buildings containing a single classroom
* Buildings located not less than 50 ft from another building
« Initiation of the required fire alarm system shall be by manual means unless (See
exceptions)
* Occupant notification shall utilize an Emergency Voice/Alarm Communication (EVAC)
System where occupant load is more than 100.
* Positive alarm sequence allowed
* Emergency Forces Notification required

TN Fire Certfication Course © Tns! 2019

NFPA 14.3.4 [‘18] Slide 3-35

New Educational

Manual fire boxes can be eliminated if all conditions are met:

1. Interior corridors protected by smoke detectors

2.Auditoriums, cafeterias, and gymnasiums protected by heat detectors or other
approved devices

3. Shop and laboratories involving dust or vapors are protected by heat detectors or
other approved devices

4. Way to manually activate from central point the evacuation signal or to evacuate only
affected area

Manual fire boxes can be eliminated if both conditions apply
1. Building protected throughout by automatic sprinkler system.

2. Way to manually activate from central point the evacuation signal or to evacuate only
affected area

Slide 3-36

TN Fire Certification Course © TNSI 2019
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Codes & Standards

Existing
Educational

NFPA 101 15.3.4["18]

Same as for New
Educational
Occupancies

TN Fire Certfication Course © TNS| 2019 Slide 3-37

Group F

Manual Fire Alarm that activates
occupant notification required where
both conditions exist:

* Two or more stories in height

* Combined occupant load of 500 or more above
or below lowest level of exit discharge

Manual Fire Boxes not required where
building equipped throughout with
sprinkler system that activates occupant
notification

1BC 907.2.4 ['18]

TN Fire Certification Course © TNS| 2019 Slide 3-38

Manual Fire Alarm that activates Manual & automatic smoke detection
occupant notification required where FlreAAIarAm that agtlvates occupant
both conditions exist: notification required
* Exceptions:
* Two or more stories in height * Manual fire alarm boxes in sleeping units of I-1
* Combined occupant load of 500 or more and |-2 not required at exits if located at all
above or below lowest level of exit discharge care providers station or other constantly
G roup H G roup I attended location provided they are visible &
readily accessible & not more than 200 feet of
Manual Fire Boxes not required travel
where building equipped throughout ¢ Occupant notification not required to be
with sorinkler system that activates activated where private mode signaling is
p i ‘y N approved by the fire code official & staff
occupant notification evacuation responsibilities are included in the
fire safety & evacuation plan
1BC 907.2.5 [18] TN Fire Cerntication Course G Ts1 2615 Slide 3-39 IBC 907.2.6 [118] TN Fire Certffcaion Course © Tis| 2019 slide 3-40

Group I-1

Automatic smoke detection in corridors,
waiting areas open to corridors, and
habitable spaces other than sleeping units
and kitchens that activates occupant
notification required

Exceptions:

* Group I-1 Condition 1 automatic smoke
detection not required if building equipped
throughout by sprinkler system

* Smoke detector not required for outdoor
balconies

Single and multiple station smoke alarms
installed in accordance with Section 907.2.10

1BC 907.2.6.1['18]

TN Fire Certfication Course © Ts1 2019 Slide 3-41

Group I-1

Single or Multiple station smoke alarms
required:

* On ceiling or wall outside each sleeping area in
the immediate vicinity of the bedrooms

* In each room used for sleeping

* In each story within a dwelling unit including
habitable basements

* Split levels with no door between smoke alarm on
top covers both levels

1BC 907.2.10.2 [18]

Smoke detectors can be substituted if they activate

alarm notification in dwelling unit but do not

activate building notification

Must create supervisory signal
1BC 907.2.10.7 [18]

TN Fire Certification Course © Ths| 2019 Slide 3-42

41

TN —Fire Certification Course © TNSI 2019

42




Codes & Standards

Group I-2

Smoke detectors installed in corridors in I-2 Condition 1 and spaces permitted to be
open to corridors in Section 407.2

[Group 1-2 Condition 2 smoke detectors installed as required in Section 407

|

Exceptions:

1. Corridor smokes not required in smoke compartments that contain sleeping units
equipped with smoke detectors that provide visual display on the corridor side &
audible & visual alarm at the care providers’ station

2. Corridor smokes not required in smoke compartment that contain sleeping units
where the sleeping unit doors have automatic door closing devices with integral
smoke detectors on the unit side provided they perform the required alerting
function

1BC907.2.6.2 ['18] TN Fire Certfication Course © TNS| 2019 Slide 3-43

Group I-3

[Equipped with manual fire boxes and automatic smoke detection to automatically alert
staff

* Not required to be located in accordance with 907.4.2 if fire boxes provided at staff attended
location having direct supervision over areas were the manual fire boxes are eliminated

* Fire boxes allowed to be locked in detainee areas provided staff is present and have keys
readily available

Smoke detectors installed throughout resident areas including sleeping units, day rooms,
group activity, and other common spaces open to residents.

Exceptions:
1. Approved smoke detection to prevent tampering or damage.
2. Sleeping units in Use Condition 2 and 3.

3. Smokes not required in sleeping units with 4 or fewer in smoke compartments
equipped with sprinklers

1BC 907.2.6.3 ['18] TN Fire Certication Course © TS| 2019 Slide 3-44

43

44

Manual fire alarm that activates occupant
notification required in the following conditions:

i

¢ Combined occupant load of all floors is 500 or more

* Occupant load more than 100 persons above or below
lowest level of exit

Exceptions:

1. Manual fire alarm not required in Covered or Open Mall
Buildings complying with section 402

2. Manual fire alarm boxes not required if equipped
throughout with sprinkler system that activates occupant
notification

Group M

Initiation signal from manual fire box or waterflow
permitted to annunciate at constantly attended
location where instructions can be announced over
EVAC system

1BC907.2.7 ['18] TN Fire Certication Course @ TNSI 2019

Slide 3-45

Manual fire alarm that activates
occupant notification

* Exceptions:

* Not required if building not more than 2
stories, all sleeping units, contiguous
attics, and crawl spaces separated by not
less than 1 hour fire wall and each
sleeping unit opens to public way

* Not required if building equipped
throughout by sprinkler that activates
occupant notification and one fire alarm
box is installed at approved location

Group R-1

1BC907.2.8["18] TN Fire Certification Course ® TNS| 2015

Slide 3-46

45

46

Smoke detection system that activates
occupant notification required
throughout all interior corridors serving
sleeping units

* Exceptions:

* Not required in buildings that do not have
interior corridors serving sleeping units and
where each sleeping unit has a means of egress
opening directly to an exit or an exterior exit
access

Group R-1

Single and multiple smoke alarms shall
be installed in accordance with Section
907.2.10

1BC907.2.8['18] TN Fire Certfication Course © Ts1 2019

Slide 3-47

Single or Multiple station smoke alarms
required:

}E

* In sleeping areas.

* In every room in the path of egress from the
sleeping room to the door leading from the
sleeping unit

* In each story within the sleeping unit including
habitable basements. Split levels with no door
between smoke alarm on top covers both levels

« IBC 907.2.10.2 ['18]

Smoke detectors can be substituted if they activate

alarm notification in dwelling unit but do not

activate building notification.

Group R-1

Must create supervisory signal
1BC 907.2.10.7 [18]

TN Fire Certification Course © TNSI 2019

Slide 3-48

47
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Codes & Standards

Manual fire alarm system that Group R-2
activates the occupant
notification system required Exceptions:

where any of the following apply: « A fire alarm system is not required if building not more than 2 stories, all
sleeping units, contiguous attics, and crawl spaces separated by not less
than 1 hour fire wall and each sleeping unit opens to public way.

GrOU p R_2 « Any dwelling or sleeping unit is located three or
more stories above the lowest level of exit * Manual fire alarm boxes not required if building equipped throughout by
discharge. sprinkler that activates occupant notification.
* Any dwelling or sleeping unit is located more « Fire alarm system not required in buildings that do not have interior
than one story below the highest level of exit corridors serving dwelling or sleeping units and have throughout a sprinkler
discharge. system, provided that dwelling units either have a means of egress directly

to an exterior exit or served by open ended corridors.

* Building contains more than 16 dwelling or . A . A . .
; € glg;lf fgd multiple smoke alarms shall be installed in accordance with Section

sleeping units.

1BC907.2.9["18] TN Fire Certification Course © Ths| 2019 Slide 3-49 1BC 907.2.9['18] TN Fire Certication Course © TNS| 2019 Slide 3-50
G roup R—Z Ii: College and university buildings used for student Ii:
or staff housing require smoke detection system
- - - N that activates occupant notification in all of the
Single or Multiple station smoke alarms required: following locations:
* On ceiling or wall outside each sleeping area in the immediate vicinity of the * Common spaces outside dwelling or sleeping
bedrooms. units
* In each room used for sleeping. * Laundry rooms, mechanical equipment rooms,
* In each story within a dwelling unit including habitable basements. Split levels with Group R-Z and storage rooms
no door between smoke alarm on top covers both levels. * All interior corridors serving dwelling or

sleeping units
IBC 907.2.10.7 [18]

Exception: Smoke detection system not required in

Smoke detectors can be substituted if they activate alarm notification in buildings not having interior corridors serving dwelling
dwelling unit but do not activate building notification. Must create or sleeping units and where each unit has a means of
supervisory signal. egress opening directly to an exterior exit access
leading to an exit or open directly to an exit
1BC 907.2.10.2 ['18] TN Fire Certfication Course © Tns! 2019 slide 3-51 IBC 907.2.9 [18] TN Fire Certification Course © TNSI 2018 slide 3-52

[Single or Multiple station smoke alarms required: J . .
Automatic smoke detection system

* On ceiling or wall outside each sleeping area in required
the immediate vicinity of the bedrooms

* In each room used for sleeping

* In each story within a dwelling unit including i / . . . \
Group R_3 a nd habitable basements. Split levels with no door SpeCIaI ACt'Ivatlon of any Smgle smoke, X
between smoke alarm on top covers both levels Amusement sprinkler, or any other automatic
R-4 + 1BC907.2.102['18] Buildings fire detection device shall activate
Smoke detectors can be substituted if they audible and visual annunciation at
activate alarm notification in dwelling unit but do constantly attended location from

not activate building notification . .
- i which emergency action can be
Must create supervisory signal

1BC 907.2.10.7 ['18] QﬂtlatEd J

TN Fire Certfication Course © Ts1 2019 Slide 3-53 1BC 907.2.11 ['18] TN Fire Certification Course © Ths| 2019 Slide 3-54

53 54
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Codes & Standards

Special
Amusement
Buildings

{ch 907.2.11 [18] ]E

Activation of two or more smoke detectors, one smoke
detector with an alarm verification feature, sprinkler
system, or other approved fire detection device shall do all
of the following:

ﬁcause illumination of the means of egress with light no\

less than 1 footcandle at the walking surface.

2. Stop any conflicting or confusing sounds and visual
distractions.

3. Activate an approved directional exit marking that will
become apparent in an emergency.

4. Activate a prerecorded message, audible throughout the
building, instructing patrons to proceed to the nearest exit.
Alarm signals used must produce sound distinctive from

\o\ther sounds. /

TN Fire Certification Course © TNSI 2019 Slide 3-55

Special
Amusement
Buildings

1BC 907.2.11 [18]

An Emergency Voice/Alarm
Communication (EVAC) system, which
is allowed to serve as a public address
system, shall be installed and audible
throughout the building

TN Fire Certification Course © TNS| 2019 Slide 3-56

55

56

High-Rise
Buildings

Automatic smoke detection, fire department
communication system, and Emergency
Voice/Alarm Communication (EVAC) system

/&epnons: \
1. Airport control towers

2. Open parking garages

3. Buildings with an occupancy in Group A-5

4. Low-hazard special occupancies

5. Building with an occupancy in Groups H-1, H-
2,0or H-3.

6. In Group I-1 and Group I-2 the alarm shall
sound at a constantly attended location and

occupant notification shall be broadcast over
&e EVAC system j

1BC 907.2.12 ['18]

TN Fire Certification Course © TNSI 2019

Slide 3-57

High-Rise
Buildings

1BC 907.2.12 ['18]

Smoke detectors that activate the
EVAC system will be installed
according to the requirements of
the building occupancy as listed in
Section 907.1 through 907.9 plus
the following:

* In each mechanical equipment, electrical,
transformer, telephone equipment, or similar
room that is not provided with sprinklers

* In each elevator machine room, machinery
space, control room, and control space and in
elevator lobbies

TN Fire Certification Course © TNSI 2019

Slide 3-58

57

58

High-Rise
Buildings

IBC 907.2.12['18]

Duct smoke detectors complying
with Section 907.3.1 required as
follows:

* In the main return air and exhaust air plenum
of each air conditioning system having a
capacity greater than 2000 cubic feet per
minute. Located in a serviceable area
downstream of the last duct inlet

At each connection to a vertical duct or riser
serving two or more stories. Group R-1 and R-2
smoke detector allowed in each air riser
carrying not more than 5000 cfm and serving
not more than 10 air-inlet openings

TN Fire Certfication Course © Tns! 2019

Slide 3-59

0

High-Rise
Buildings

1BC 907.2.12['18]

Where wired communication system is
approved in lieu of an emergency
responder radio coverage, shall operate
between fire command center and
elevators, elevator lobbies, emergency and
standby power rooms, fire pump rooms,
areas of refuge, and inside interior exit
stairs

* In buildings with an occupied floor more than 120
feet above lowest level of fire department vehicle
access, EVAC system must be multiple channel
system

TN Fire Certification Course © TNSI 2019

Slide 3-60

59
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Codes & Standards

Tennessee Network of Security Integrators
TN Fire Certification

I. General

NFPA 70 ARTICLE 760-
. . . Il. Non-Power-Limited Fire
National Electrical Fire Alarm Alarm (NPLFA) Circuits
Code Systems
I1l. Power-Limited Fire Alarm
(PLFA) Circuits
TN Fire Certification Course © TNSI 2019 Slide 3-61 TN Fire Certification Course © TNSI 2019 Slide 3-62
62
Abandoned Fire Alarm Cable. Installed
fire alarm cable that is not terminated at
. . equipment other than a connector and
* This article covers the not identified for future use with a tag
instgllation of v_viring and Definitions
Scope equlpmgnt of flre aIarm ‘ NFPA 70 : _— : _
systems |nc|ud|ng all circuits 760.2 [,20] Fire Alarm Circuit. The portion of the wiring
. system between the load side of the
c'ontrolled and powered by the overcurrent device or the power-limited
fire alarm system supply and the connected equipment of all
circuits powered and controlled by the fire
alarm system. Fire alarm circuits are
classified as either non—power limited or
power-limited
TN Fire Certification Course © TNESA 2019 Slide 3-63 TN Fire Certification Course © TNSI 2019 Slide 3-64
63 64
* Fire Alarm Circuit Integrity (c1) cable. * Only those sections of Article 300
Cable used in fire alarm systems to referenced in this article shall apply to
ensure continued operation of critical fire alarm systems.
gg?\giitiso?gring a specified time under fire « Spread of Fire or Products of
. el e . Combustion. Section 300.21. The
Definitions » Non-Power-Limited Fire Alarm Circuit Other Articles accessible portion of abandoned fire
NFPA70760.2 ['20] (NPLFA). A fire alarm circuit powered by NFPA 760.3 [20] alarm cables shall be removed.
a source that complies with 760.41 and ) « Ducts, Plenums, and Other Air-
760.43 Handling Spaces. Section 300.22,
* Power-Limited Fire Alarm Circuit (PLFA). where installed in ducts or plenums
A fire alarm circuit powered by a source or other spaces used for
that complies with 760.121 environmental air.
TN Fire Certiiication Course © TNESA 2019 Slide 3-65 TN Fire Certification Course © TNESA 2019 Slide 3-66
65 66
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Codes & Standards

Other Articles
NFPA 760.3 [20]

¢ Hazardous (Classified) Locations.
Articles 500 through 516 and Article
517, Part IV, where installed in
hazardous (classified) locations

 Corrosive, Damp, or Wet Locations.
Sections 110.11, 300.5(B), 300.6,
300.9, and 310.10(F) where
installed in corrosive, damp, or wet
locations

TN Fire Certification Course © TNESA 2019 Slide 3-67

Other Articles
NFPA 760.3 [20]

« Building Control Circuits. Article 725,
where building control circuits (e.g.
elevator capture, fan shutdown) are
associated with the fire alarm system.

 Optical Fiber Cables. Installed in
accordance with Article 770.

* Installation of Conductors with Other
Systems. Shall comply with 300.8

* Raceways or Sleeves Exposed to

Different Temperatures. Installed in
accordance with Article 300.7(A).

TN Fire Certification Course © TNESA 2019 Slide 3-68

67 68
« Vertical Support for Fire Rated Cables * Cable Routing Assemblies. Permitted in
and Conductors. Installed in accordance accordance with Table 800.154(C), listed
ith 300.19 in accordance with 800.182, and
wi e installed in accordance with 800.110(C)
. * Number and Size of Cables and . and 800.113.
Other Artlc!es Conductors in Raceway. Shall comply Other Artlc!es » Communications Raceways. Permitted in
NFPA 760.3 [20] with 300.17. NFPA 760.3 [20] accordance with Table 800.154(C), listed
. . . in accordance with 800.182, and
Bushlng%shall be |nsta||eddm;here cables installed in accordance with 800.113 and
€merge Irom raceway usea for 362.24 through 362.56, where the
mechanical support or protection in requirements applicable to nonmetallic
accordance with 300.15(C). tubing apply.
TN Fire Certification Course © TNESA 2019 Slide 3-69 TN Fire Certification Course © TNESA 2019 sSlide 3-70
69 70
» Temperature Limitations of Power-Limited ACCGSS to
and Non-Power-Limited Fire Alarm Cables. . ) i
Requirements of 310.14(A)(3) on Electrical * Access to electrical equipment shall
temperature limitations of conductors shall . i i
apply to Power-Limited and Non —Power- EqUIpment not be denied by an accumulation of
Other Articles Limited Cables. Behind conductors and caples thgt prevents
NFPA 760.3 [20] « Identification of Equipment Grounding enin removal of panels, including
: Conductors. Identified in accordance with Panel suspended ceiling panels
250.119 anels
Exception: Green insulation permitted as DESIgI’IEd to ,
ungrounded signal conductors for Type FPLP, A” A NFPA 70 760.21[20]
FPLR, FPL, and substitute in accordance with OW ACCess
760.154(A).
TN Fire Certiiication Course © TNESA 2019 Slide 3-71 TN Fire Certification Course © TNESA 2019 Slide 3-72
71 72
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Codes & Standards

Spacing

Panel

* You must be able
to open all doors
a full 90 degrees

* 30” in front, 36”
to side

* Don’t mount
boxes (alarm
controls,
structured wiring
boxes, etc.)
behind other
equipment

« NFPA 70 110.26 ['20]

TN Fire Certification Course © TNSI 2019 Slide 3-73

Mechanical
Execution of
Work

NFPA 70 760.24 ['20]

* Electrical equipment shall be installed in a
neat workmanlike manner.

¢ Cables and conductors installed exposed on
the surface of ceilings and sidewalls shall be
supported by the building structure in such a
manner that the cable will not be damaged
by normal building use.

* Such cables shall be supported by straps,
staples, hangers, or similar fittings designed
and installed so as not to damage the cable.
The installation shall also conform with
300.4

' d

TN Fite Ceifcation Course © ThEs 20 ligle 3.74

73

74

NFPA 70 760.25 ['20]

ioclll vaclll
Fire Alarm Wiring

AUTHORIZED PERSONNEL ONI

NFPA 70 760.30 ['20]

TN Fire Certification Course © TNS| 2019 Slide 3-75 TN Fire Certification Course © TNSI 2019 Slide 3-76
75 76
/ \ Non—-Power-Limited Fire
Non-power-limited and power- Alarm (NPLFA) Circuits.
Fire Alarm limited fire alarm C|rcu.|ts.that < See Parts 1and IL.
Circuits extend beyond one building and Fire Alarm
; run outdoors either shall meet e Power-Limited Fire Alarm
Extending the installation requirements of Circuit (PLFA) Circuits
Beyond One Parts Il, Ill, and IV of Artlcle.805 Requirements *
. and shall meet the installation e See Parts | and IlI.
Buildin
8 requirements of Part | of Article
300 )
K J We will only cover PLFA
NFPA 70 760.32 [20] TN Fire Certfication Course © Ths1 2018 Slide 3-77 TN Fire Certfcation Course © TSI 2015 Slide 3-78
77 78
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Codes & Standards

Non-Power-
Limited Fire
Alarm (NPLFA)
Circuits

-
Majority if not all Fire
Alarm Systems Are power
limited

J

Non - Power Limited
Requirements are included

\for your information

The power source for a power-limited fire
alarm circuit shall be:

Power Sources

* NFPA 70 760.121(A) [20]

* Alisted PLFA or Class 3 transformer.
* A listed PLFA or Class 3 power supply.
« Listed equipment marked to identify the PLFA power source.

for PLFA
Circuits

Tables 12(A) and 12(B) in Chapter 9 provide
the listing requirements for power-limited
tire alarm circuit sources.

Exception for receptacles in dwelling-unit
unfinished basements that supply power for
fire alarm systems. nrpa 70 260.8(a)(5) [20]

TN Fire Certification Course © TNSI 2019 Slide 3-79 TN Fire Certification Course © TNSI 2019 Slide 3-80
79 80
/ \ i THIS BOX CONTAINS
The branch circuit shall supply n-o‘other IDC- NAC- SLC- . 1’36 ?qiwpr;&nAt
loads, shall be permanatly identified at cirgﬁi%,s sghall be
the fire alarm panel, circuit disconnect . e d
’ urably marked
shall have red identification (shall not Fl I'e Ala rm Wl I'I n g where plainly visible
damage overcurrent device or obscure to indic:;te each
. . : i circuit that is a power-
Branch Circuit manufacturing markings), be accessable AUTHORIZED PERSONNEL ONLY! limited fire alarm
to only qualified personel, be identified circuit
as “Fire Alarm Circuit” shall not be « Exception where a
supplied by ground-fault or arc-fault power limited
interrupters, shall be allowed to be circuit is to be
secured on. reclassified as a
Circuit Marking non-power-
limited circuit
NFPA 70 760.121(B) [20] TN Fire Certfication Course © Tns! 2019 Slide 3-81 NFPA 760.124 [20] TN Fire Certiication Course © TNSI 2015 Slide 3-82
81 82
K i « Fire alarm circuits on the load side of the
Conductors and equipment on the supply side power source shall be permitted to be
of the power source shall be !nstalled in installed using wiring methods and
accordance with the appropriate requirements materials in accordance with 760.130(A),
Wiring of Part Il and Chapters 1 through 4 erlng MethOdS (B), or combination of (A) and (B).
. * (A) NPLFA Wiring Methods and
MethOdS on Transformers or other devices supplied from and Materlals L\{I]ghegealisr; Lrg:cgiha;:\ocr; with 760.46, and
Su pply Side of power-supply conductors shall be protected by on Load Side of conductors shall be solid or stranded
an overcurrent device rated not over 20 copper.
. iring Methods and Materials.
the PLFA amperes the PLFA Power (B) PLFA Wiring Methods and Material
* Exception: The input leads of a transformer or other POWEV'|imit9d fire; alarm conductors and
Power Source power source supplying power-limited fire alarm Source cables described in 760.179 shall be
circuits shall be permitted to be smaller than 14 installed as detailed in 760.130(B)(1),
AWG, but not smaller than 18 AWG, if they are not (B)(?), or (B)(3) of this section and 300.7.
over 300 mm (12 in.) long and if they have Devices shall be installed in accordance
insulation that complies with 760.27(B) with 110.3(B), 300.11(A), and 300.15.
NFPA 760.127 [120] ™ e Certfcaton Course 051015 Slide 3-83 NFPA 70 760.130 ['20] TN Fire Cenficaton Course 0 Ths 2015 Slidle 3-84
83 84
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Codes & Standards

Exposed or
Fished in
Concealed

Spaces

Cable splices or terminations shall be made in
listed fittings, boxes, enclosures, fire alarm
devices, or utilization equipment

Exposed, cables shall be adequately supported
and installed in such a way that maximum
protection against physical damage is afforded by
building construction such as baseboards, door
frames, ledges, and so forth

Where located within 7 ft of the floor, cables
shall be securely fastened in an approved manner
at intervals of not more than 18 in

Passing Through
a Floor or Wall

NFPA 70 760.130(B)(2) ['20]

* Cables shall be installed in
metal raceways or rigid
nonmetallic conduit where
passing through a floor or wall
to a height of 7 feet above the
floor, unless adequate
protection can be afforded by
building construction such as
detailed in 760.130(B)(1), or
unless an equivalent solid guard
is provided.

NFPA 70 760.130(8)(1) ['20] TN Fire Certiication Course © Ts! 2019 Slide 3-85 TN Fire Certication Course © TNS| 2019 Slide 3-86
85 86
i . Pok\)/\ller-lin:jited gre aIarmhcilrlcuit b
; B cables and conductors shall not be
° (,:a.bles shall be m.StaI.Ie,d n placed in any cable, cable tray,
rigid metal conduit, rigid conlwpalr)tmecrjlt, encLosure, manhole,
i i outlet box, device box, raceway, or
_n(;nmEtZI_hi condtUIlt, silmilar flittihng with conlductors of
intermediate meta H electric light, power, Class 1, non-
dui | ical Installation of power-limited fire alarm circuits, and
H conduit, or electrica medium power network-powered
In HOIStwayS metallic tubing where Conductors & br?adband communications circuits
installed in hoistways i uniess:
o F ion: A ided qu‘”pment  Separated by Barriers
XC‘?ptlon‘ S proviae * Installed in a raceway within the
forin 620.21 for enclosure to separate them
elevators and similar « If use to power fire alarm systems
. & separated by .25 in
equipment
NFPA 70 760.130(8)(3) ['20] NFPA 70 760.136(A)(B)(C) ['20]
TN Fire Certification Course © TNSI 2019 Slide 3-87 TN Fire Certification Course © TNS| 2019 Slide 3-88
87 88
* Power-limited fire alarm circuit cables |£
and conductors in compartments
gnclosure, manhole, I()utflet box, he\l/li%e e Conductors of 26 AWG shall be
ox, raceway, or similar fittings shall be N .
allowed to installed with electric light, pefrmlttEd only Where spliced
plower, Class 1, n%n—poa/ver-limited ire with a connector listed as
alarm circuits, and medium power P
) network-powered broadband suitable for 26 AWG to 24 AWG
Installation of communications circuits where they or larger conductors that are
are there solely to connect to the PLFA . terminated on equipment or
Conductors & equipment provided they comply with Conductor Size where the 26 AWG conductors
Equipment * Cables routed to maintain minimum are terminqted on equipment
2125 I_?Ch Sspatratloiléo s orl listed as suitable for 26 AWG
< Circuit conauctors VOIts or less
and PLFA cable FPL, FPLR, or FPLP conductors
(or permitted sub) and 0.25 inch * Single conductors shall not be
separation or in nonconductive I h 18 AW
sleeve or PLFA cable install as non- smaller than 18 G
PLFA circuit in accordance with
NFPA 70 760.136(D) [‘20] i NFPA 70 760.142 [20] !
TN Fire Certfiication Course © TNS| 2019 Slide 3-89 TN Fire Certification Course © TNSI 2019 Slide 3-90
89 90
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Codes & Standards

Support of
Conductors

NFPA 70 760.143 ['20]

¢ Power-limited fire alarm
circuit conductors shall
not be strapped, taped, or
attached by any means to
the exterior of any conduit
or other raceway as a
means of support

Support of
Conductors

NFPA 70 300.11(B)(1)(2) ['20]

¢ Power-limited fire alarm
circuit conductors shall
not be attached to the
ceiling assembly including
the ceiling support wires

* Must provide independent
means of support

¢ Includes Fire and Non-fire
rated ceilings and floors

TN Fire Certification Course © TNSI 2019 Slide 3-91 TN Fire Certification Course © TNS| 2019 Slide 3-92
91 92
. . ) i * Ducts specifically built to
Cu r.rent-Ca rry}ng Continuous . App|.|cat|on,.L|sted for environmental air only
Line-Type Fire Detectors continuous line-type allowed for equipment
fire ﬁetegt?rs both associated with the HVAC.
= o .
P::::mfs r signaling currents shall erlng in Plenum * Allowed in sg)alce.s gsid fcir
- ; be permitted to be environmental air but no
Tape S . .
43/ used in power-limited Spaces built for it (Plenum
¢ circuits Ceilings) with proper cable
Outer Jackst ) or other approved
* Install in accordance manners
with 760.42 through . ,
. 760.52 and 760.54 NFPA 70 760.133(C) ['20]
Polymer
NFPA 70 760.145 20] N Fire Cericaion Course 078512019 Slide 3-93 TN Fire Cenficaton Course 0TS 2015 Slidle 3-94
93 94
[Plenum. } IE M\IHL\;JSE:C(D!
* Types FPLP, FPLR, FPL or FPLP-CI Gl
[Riser_ ] Fire Alarm -
Applications T Cable = & = =
Of LISted PLFA  Cables installed in metal raceways or Su bst|tut|0ns e
located in a fireproof shaft having - SeTIe0 pumose
Cables firestops at each floor e CM_G ) 5o
* FPL cable in one and two family dwellings 7;; FPLfP:\:Z:m%D:?;:lSr:ZaL =
[Other Wiring Within Buﬂdings m(‘:nai:;:shal\ be permitied to be used in place of Cable B.
® FPL-CI, FPL, In raceways, less than 3 ft NFPA 70 Table 760.154(A) [220}
TN Fire Certfiication Course © TNS| 2019 Slide 3-95 TN Fire Certification Course © TNSI 2019 Slide 3-96
95 96

TN —Fire Certification

Course © TNSI 2019

3-16



Codes & Standards

Table 760.154 Cable Substitutions |

Cable Type |References |Permitted
Substitutions

FPLP Table 760.154 | CMP

FPLR Table 760.154 |CMP, FPLP, CMR

FPL Table 760.154 |CMP, FPLP, CMR,
FPLR, CMG, CM

NFPA 70 Table 760.154 ['20]

Fire Barriers

IBC 707.3.10 [‘18]

* Fire barriers, fire walls, or horizontal
assemblies separating a single
occupancy into separate fire areas or
mixed occupancy shall follow Table
707.3.10:

¢ 4-hour fire rating H1 & H-2

* 3-hour fire rating F-1, H-3, & S-1

¢ 2-hour fire rating A, B, E, F-2, H-4,
H-5,1, M, R, &S-2

¢ 1-hour fire rating U

TN Fire Certification Course © NI 2019 Slide 3-97 TN Fire Cerification Course © TNS| 2019 Slide 3-98
97 98
N5 s . .
i \%ﬁw;{s e Electrical installations in hollow &
'\fgﬁ*ﬂ‘_g spaces, vertical shafts, and
¢ Penetrations of anything ‘,\“’caaaé\ ventilation or air-handling
smoke or fire rated must be 5 ducts shall be made so that the
done with approved firestop spread of fire or particles of
Penetrations assemblies Section 714 goes combustion will not be
into detail on all types of fire or increased
smol§e barriers and individual « Any penetration shall be
requirements firestopped using approved
. methods to maintain fire ratin
Firestop Systems and &
Devices ReqUIred NFPA 70 300.21 [20]
IBC 714 ['20]
TN Fire Certification Course © TNSI 2019 Slide 3-99 TN Fire Certification Course © TNS| 2019 Slide 3-100
99 100
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Fire Alarm Equipment Overview

Tennessee Network of Security Integrators |£
TN Fire Certification

Fire Alarm
Equipment
Overview

&

G

¢ Alert Occupants
* Summon aid

* Close doors and
control elevators

¢ Activate dampers
and shut down
blowers to reduce
transfer of smoke,
toxic gases, and
flame from area to

System Goals

area by air ducts

* Notify of
supervisory, and
trouble conditions

TN Fire Certification Course © TNS| 2019 Slide 4-1

TN Fire Certification Course © TNSI 2019 Slide 4-2

1
[Fire Alarm Systems J i E
Supervising Station Alarm Systems A
{Low Expansion Foam Systems J (a) Central station fire alarm systems
(b) Remote supervising station fire alarm systems
. A K (c) Proprietary supervising station fire alarm
[Medlum & High Expansion Foam Systems J Fire AIarm systems
NFPA 72 3.3.291 [19]
Types of
S»yllstems {Carbon Dioxide Extinguishing Systems } System > <
{Halon Fire Extinguishing Systems } CIaSS|f|cat|ons Public Emergency Alarm Reporting Systems
(a) Auxiliary fire alarm systems — local energy type
{Sprinkler Systems } :\"i),,:::;“?;?z:]larm systems — shunt type
{Air Conditioning & Ventilating Systems } \_ J
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3
Q Q Q |nitiating * Fixed Heat Detector . ls\ca:ual Pull
. f ations
Devices * Rate of Rise Heat « Coded or Non
INITIATING CIRCUITS CONTROLS Detector Coded
i DEVICES * Photoelectric Smoke ode
Fire Alarm Detector * Pre-signal or
Equipment o General
* lonization Smoke R
Detector * Single or .
Double Action
* Duct Detectors
NOTIFICATION  SIGNALING ANCILLARY « Flame Detectors
APPLIANCES CIRCUITS
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Fire Alarm Equipment Overview

* Receives inputs from
automatic and manual
fire alarm devices

Might supply power to
detection devices and
to a transponder(s) or
off-premises
transmitter(s)

Notification

i

. Migh; a|5? provide Appllances « Component such as a bell,
ELG;:tzf?ca’:%ﬁer t© horn, speaker, light, or text
appliances and transfer display that provides audible,
of condition to relays tactile, or visible outputs, or
or devices connected any combination thereof
CO”trOlS to the control unit
TN Fire Certification Course © TNSI 2019 Slide 4-7
* Communicating
status remotely by
electrical or other
means
 Digital Alarm . COI;LROORLSLED DOOR CLOSERS EI';IEE\(/:/XILOLR
Communicator Ancilla ry
System H H
v Circuits
* Radio System
* Performance =
Based
. . SMOKE SMOKE
S|gna||ng NFPA 72 26 ['19] MANAGEMENT DAMPERS
TN Fire Certification Course © TNs| 2019 Slide 4-9 TN Fire Certification Course © TNs| 2019 Slide 4-10

TN —Fire Certification Course © TNSI 2019

4-2



Initiating Devices

Tennessee Network of Security Integrators
TN Fire Certification

Initiating
Devices

TN Fire Certification Course © TNsI 2019 Slide 5-1

Applicable
Standards

NFPA 72- Chapter 17 [‘19]
UL 38 - Manual Signaling Boxes for Fire Alarm Systems
UL 217 - Single and Multiple Station Smoke Alarms

UL 268 - Smoke Detectors for Fire Alarm Signaling
Systems

* UL 521 - Heat Detectors for Fire Protective Signaling

.

Systems
UL 539 - Single and Multiple Station Heat Detectors

UL 1730 - Smoke Detector Monitors and Accessories
for Individual Living Units of Multifamily Residences
and Hotel/Motel Rooms

UL 2043 - Fire Test for Heat and Visible Smoke Release
for Discrete Products and Their Accessories Installed in
Air-Handling Spaces

ADA- Americans with Disabilities Act

TN Fire Certification Course © TNESA 2019 Slide 5-2

* Where subject to
mechanical damage, an - . “
Gene.ral initiating device shall be Recessed Mountmg . ! ”
Requirements protected
NFPR 721742189 * Unless tested and listed for
-‘Mechanical gu‘ards shall be recessed mounting,
[ T— B listed for use with the detectors shall not be
H N detector recessed into the mounting
l \0 - . NFPA7217.4.2.2[19] surface
T y
' .'|3 * The protection shall not NFPA7217.5.1[19] - =
' I Rl « N, ;I prevent the device from
o asmmd NN operating proper! 3
1 } 4 p g properly
B Ao md o - " I
1 J I L 2] NFPA 72 17.4.2.3 [19]
————— s TN Fie Certfication Course © ThEsA 2013 Slide 5-3 TN Fire Certication Course © [k 012 _ Slide 54
3
« Where required by other Tennessee Network of Security Integrators
governing laws, codes, or TN Fire Certification
standards, and unless
General otherwise modified by
. 17.5.3.1.1 through 17.5.3.1.5,
Req uirements total coverage of a building or

WY

a portion thereof, shall
include all rooms, halls,
storage areas, basements,

attics, lofts, spaces above

suspended ceilings, and other
subdivisions and accessible
spaces.

+ NFPA7217.53.1['19]

TN Fire Certcation Course © TNESA 2019 slide 3-5
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Initiating Devices

Single or
Multiple
Station Alarm
Device

A device that senses a dangerous
substances (i.e. smoke or CO)
and alerts with a built in
sounder. Does not rely on a
control panel. It is either wired
to the building power or is
battery powered

If interconnected to other
alarms to cause them to sound
it is a Multiple Station Alarm

AnaIOg Inltlatlng VS ¢ Analog initiating device that
Conventional transmits a signal indicating

eie s . varying degrees of condition.
Imtlatmg Device Smoke detector will show ‘how

much/how little’ smoke is in

TN Fire Certification Course © TNESA b019  Slide 5-7

the chamber

* Heat detectors and other
. detectors also available

* Conventional initiating device

1e101010
! VS [ i can only indicate an on—off
condition

TN Fire Certification Course © TNESA 2019 Slide 5-8

\ A Combination Detector Multi-Criteria Detector
W
4
y A device that either responds to more than . j .
/_J one of the fire phenomenon or employs more A device that contains multiple sensors that separately respond to
! than one operating principle to sense one of physical stimulus such as heat, smoke, or fire gases, or employs more
these phenomenon than one sensor to sense the same stimulus
E‘é‘t"ecg'ofx\zm?fz;fk: g‘;’t‘;tc"tg?t('}?’;"fa heat » Uses microprocessor-based logic to process signals from both detectors
combination rate-of-rise and fixed- * Both/all sensors must trip to activate an alarm
| , ) temperature heat detector . . .
R " X . * Sends a single alarm signal to the panel — not from each sensor in the
* Does not utilize a mathematical evaluation detector
. @ principle of signal processing more than a X X . .
simple “or” function. i.e. Smoke or Heat will * The sensor output signal is mathematically evaluated (either at the
\__/' activate an alarm signal device or at the panel) to determine when an alarm signal is warranted
~s « i.e. Smoke and Heat will generate a single alarm signal
TN Fire Certification Course © TSI 2019 Slide 5-9 TN Fire Certification Course © TNsI 2019 Slide 5-10
Multi-Sensor Detector
COM:MENTARV TABLE 3.1 Comparison of Combination, Multi-Criteria, and
A DEVICE THAT CONTAINS MULTIPLE SENSORS THAT SEPARATELY RESPOND TO Mol eneor Deteciors Combo v
PHYSICAL STIMULUS SUCH AS HEAT, SMOKE, OR FIRE GASES, OR EMPLOYS MORE THAN Detector Type Features o ovVvs
ONE SENSOR TO SENSE THE SAME STIMULUS S — T i
« Does not utilize a mathematical evaluation M u |t| Se nsor
USES MICROPROCESSOR-BASED LOGIC TO PROCESS SIGNALS FROM BOTH DETECTORS principle, just a simple “or” function .
« Multiple listings VS M ultl—
Capable of generating multiple alarm signals from any one of the sensors employed in Multi-critesia : n::lr:g[;;:?;ﬁﬂevamaten Cnte r|a
the design, independently or in combination - Only one a,a"x signal
| - single listing
THE SENSOR OUTPUT SIGNAL IS MATHEMATICALLY EVALUATED (EITHER AT THE DEVICE o — ST
OR AT THE PANEL) TO DETERMINE WHEN AN ALARM SIGNAL IS WARRANTED + Mathematically evaluated
+ Capable of generating multiple alarm signals
- Multiple listings
I.E. SMOKE SENDS AN ALARM SIGNAL, HEAT SENDS A SEPARATE ALARM SIGNAL, ETC.
TN Fire Certification Course © TNESA 2019 Slide 5-11 TN Fire Certification Course © TNESA 2019 Slide 5-12
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Initiating Devices

:'TJNSI "‘ Tennessee Network of Security Integrators
£ A INDE )

]

TN Fire Certification

Manual Pull
Station
Requirements

TN Fire Certification Course © TNsI 2019 Slide 5-13

Pull Stations

FIRE @ MLARM

IT

SINGLE ACTION  DOUBLE ACTION

NFPA 72 17.15.7 [19]

TN Fire Certification Course © TSI 2019 Slide 5-14

14
Manual Fire Alarm Boxes shal;| be used Must be on contrasting color
only for fire alarm initiating. NFPA 72 17.15.5 [19]
NFPA 7217.15.9.2 [19]
Unless the background color precludes the
If used for other than fire then must be use of red, the manual device must be
Manual PU” other color than red and properly labeled. Manual PU” red.
Stations NFPA 72 17.15.2 [19] Stations NFPA 72 17.15.9.3 ['19]
. — " . Installed so that they are conspicuous,
Requirements COmenaFlOn manual fire alarm boxes and Requirements unobstructed, and accessible
guard’s signaling stations shall be NFPA 72 17.15.9.2 [ 1]
permitted
NFPA 72 17.15.3 ['19] Listed protective covers shall be permitted
Shall be securely mounted to be installed
NFPA 72 17.15.8 ['19]
NFPA 72 17.15.4 ['19]
TN Fire Certification Course © TNSI 2019 Slide 5-15 TN Fire Certification Course © TNSI 2019 Slide 5-16
15 16
. /Shall be mounted on both sides of h
Manual fire alarm boxes shall be located grouped openings over 40 feet in width,
within 5 ft of each exit doorway on each and within 5 feet of each side of the
floor opening
Manual Pu” NFPA 72 17.15.9.4 [19] ) Manual Pu” \\NFPAH 17.15.9.2 [19] )
Stations Stations -

Locations Additional devices installed so that travel Requirements The operable part of each manual fire
distance to the nearest manual fire alarm alarm box shall be not less than 42 inches
box will not exceed 200 ft measured and not more than 48 inches above floor
horizontally on the same floor level
NFPA 72 7.15.9.5 ['19]

L J \NFPA 7217.15.6[19] )
TN Fire Certification Course © TNSI 2019 Slide 5-17 TN Fire Certification Course © TNSI 2019 Slide 5-18
17 18
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Initiating Devices

Ir
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]

Tennessee Network of Security Integrators
TN Fire Certification

Automatic Fire
Detectors

TN Fire Certification Course © TNsI 2019 Slide 5-19

This section will cover
general requirements that
apply to both Smoke and
Heat Detectors

Detector
Requirements

Specific requirements for
Heat Detectors and
Smoke Detectors will be
in their own sections

TN Fire Certification Course © TSI 2019 Slide 5-20

20

Spacing
Guidelines

-

Two ways to determine spacing:
Prescriptive Performance Based

-

Prescriptive means you follow the
guidelines in NFPA 72 Chapter 17

.

J

* Where partitions extend to within 15

(- ) R H percent of the ceiling height, the spaces
| Partitons  Separtua by e prtons o
An%\ex B& signedgoff by the AHJ H considered as separate rooms
NFPA 7217.3 & 17.6.3.8 [19] NFPA7217.5.2[19]
o )
TN Fire Certification Course ©TNs1 2019 Slide 5-21 TN Fire Certification Course © TNEsA 2019 Slide 5-22
21 22
Smooth Ceiling
* A ceiling surface
uninterrupted by
continuous Solid Joist Beam
sgoggﬁg?:ii’t:ucr‘ Solid members projecting Solid members projecting
beams, or du::ts, down from the ceiling more down from the ceiling more
extending more than 4 inches and spaced 36 than 4 inches and spaced
than 4 in. below inches or less more than 36 inches
the cellmg surface NFPA 72 3.3.40.4 ['19] NFPA 72 3.3.40.1['19]
NFPA 72 3.3.40.3 ['19]
TN Fire Certification Course © TSI 2019 Slide 5-23 TN Fire Certification Course ® TNSI 2019 Slide 5-24
23 24
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Initiating Devices

:'TNSI "‘ Tennessee Network of Security Integrators
5. B A NPE )

TN Fire Certification

Heat Detector
Requirements

TN Fire Certification Course © TNsI 2019 Slide 5-25

Fixed
Temperature

Detector

A device that
responds when its
operating element

becomes heated to

a predetermined
level
NFPA 72 3.3.70.7 ['19]

ertfication Course © Tnsi 2019 Slide 5-26

26

Rate of Rise Heat
Detector P

A device that responds when the temperature rises at a
rate exceeding a predetermined value
NFPA 723.3.70.19 [19]

Rate Compensation Detector

¢ A device that
responds when
the temperature
of the air
surrounding the
device reaches a
predetermined
level, regardless
of the rate of
temperature rise

NFPA 72 3.3.70.18 [‘19]

TN Fire Certification Course © TNsI 2019 Slide 5-27

TN Fire Certification Course © TNsI 2019 Slide 5-28

27 28
ﬁne-type detector comprising sm% = 4 N ™ =
diameter tubing, usually copper, that « A device in which the sensing
is installed on the ceiling or high on Norﬁ‘sﬁttff’ab'e element is designed to be
the walls throughout the protected rl‘)'e'iic'zg destroyed in the process of
Pneumatic area. Restorabl operation
Rate-of-Rise The tubing is terminated in a detector estorable or \_
i unit containing diaphragms and Non-
Tu bmg Heat associated contacts set to actuate at a :
Detector predetermined pressure. Restorable « A device in which the sensing
Th . led F Restorable element is not ordinarily
Gj‘ system is sealed except for Initiating destroyed in the process of
calibrated vents that compensate for Device operation, whose restoration
normal changes in temperature. can be manual or automatic
NFPA 72 3.3.70.15['19] \
TN Fire Certification Course © TNs| 2019 Slide 5-29 TN Fire Certification Course © TNSI 2019 Slide 5-30
29 30
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Initiating Devices

Heat»sensing fire detectors of the fixed- Classification Range °F Max Ceiling Color Code
temperature or rate-compensated, spot-type Temp
shall be classified as to the temperature of L 100-134 50
operation and marked with a color code H Heat DeteCtor o none
N Ordinary 135-174 115 none
Heat Detector * Ring on the surface of the detector : Tem peratu re
Tem pe rature  Temperature rating in numerals at least 3/8 in. Color Code Intermediate 175-249 155 White
COIOr COd | ng high High 250-324 230 Blue
Exception: Heat-sensing fire detectors . 25398 . o
where the alarm threshold is field xtra higl - ©
adjustable and that are marked with the Very extra high 400-499 350 Green
temperature range
NFPA 72 17.6.2.2.1[‘19] Ultra high 500-575 480 Orange
TN Fire Certification Course © Ths1 2019 Slide 5-31 TN Fire Certification Course © TNESA 2019 Slide 5-32
31 32
[£ [£
Smooth Ceiling Spacing ] Spot Type Detector Mounting g
Listed 0.7 Rule

shall not exceed listed
spacing

¢ Distance between detectors

All points on the ceiling shall
have a detector within a
distance equal to or less than

Spot type heat sensing
detectors shall be on the
ceiling more than 4 inches
from the wall or on the wall

Heat

¢ The first detector shall not

0.7 times the listed spacing

be further than 1\2 the
listed spacing from the wall

(0.75)

NFPA 72 17.6.3.1.1['19]

TN Fire Certification Course © TNs1 2019 Slide 5-33

between 4 inches and 12
inches below the ceiling.

NFPA 72 17.6.3.1.3.1[19]

1765051 Example of Proper Mousting for

FIGURS
[

TN Fire Certification Course © TNSI 2019

Slide 5-34

33 34
On ceilings 10 ft to 30 ft high,
heat detector linear spacing shall
Sh.a.ll be located op the Heat be reduced in accordance with
Line-type Heat ceiling or 0}: the 5|de\;va||s Detector Table 17.6.3.5.1 prior to any
not more than 20 in. from . s additional reductions for beams,
Detectors the ceiling High Ceilings joists, or slope, where applicable
é NFPA7217.6.3.1.3.2[19] NFPA 72 17.6.3.5.1[19]
TN Fire Certification Course © TNESA 2019 Slide 5-35 TN Fire Certification Course © TNEsA 2019 Slide 5-36
35 36
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Initiating Devices

Table 17.6.3.5.1

Heat Detector o evangSowong ™ cotnghogt Uptomd Mol s
Spac]ng e Including Spacing by
Reduction Based 0 10 1.00 18 20 0.64

on Ceiling Height

/ 10 12

12 14 0.84

0.91 20 22 0.58

22 24 0.52

24 26 0.46
14 16 0.77
26 28 0.40

618 071 55 35 034

TN Fire Certification Course © TNsI 2019 Slide 5-37

=

High Ceiling
Spacing
Exceptions

NFPA 72 17.6.3.5.2['19]

=

Table 17.6.3.5.1 shall not apply to
the following detectors, which
rely on the integration effect:

e Line-type electrical conductivity detectors

* Pneumatic rate-of-rise tubing heat
detectors

In these cases, the manufacturer’s
recommendations shall be followed for
appropriate alarm point and spacing

TN Fire Certification Course © TNsI 2019 Slide 5-38

37

38

Peak Spacing

First row must be placed at or within 36 inches of shed or peak
NFPA 72 17.6.3.4.2.1 [19]

Slopes less than 30 degrees detectors space according to the height at the peak
NFPA 72 17.6.3.4.1.1 [19]

Slopes 30 degrees or greater. First row spaced by that height
Subsequent rows may be spaced at average height of the ceiling
NFPA 7217.6.3.4.1.2 ['19]

TN Fire Certification Course © TNs1 2019 Slide 5-39

Joist & Beam
Spacing

Joist IE

Reduce listed spacing by 50% running across
the joist and mount on bottom of joist

NFPA 7217.6.3.2['19]

/Standard Beams N
Reduce the listed spacing by 66% running
across the beam. Nothing specified about
where it has to be mounted

NFPA 7217.6.3.3.1.2['19]

Beams more than 18 inches and more than 8
feet center to center treat each bay as
separate area

NFPA 7217.6.3.3.1.3['19]

TN Fire Certification Course © TNsI 2019 Slide 5-40

39

40

\

Tennessee Network of Security Integrators
TN Fire Certification

Smoke
Detector
Requirements

TN Fire Certification Course © TNsI 2019 Slide 5-41

Prevent
Smoke
Detector
Nuisance
Alarms

* The selection and placement of
smoke detectors shall take into
account both the performance
characteristics of the detector and
the areas into which the detectors
are to be installed to prevent
nuisance and unintentional alarms
or improper operation after
installation

NFPA7217.7.1.7 [19]

TN Fire Certification Course © ThEsA 2019 Slide 5-42
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Initiating Devices

¢ Unless specifically designed and listed
for the expected conditions, smoke

Where detectors are installed for signal initiation during
construction, they shall be cleaned and verified to be
operating in accordance with the listed sensitivity, or
they shall be replaced prior to the final commissioning

. . of the system
Smoke detectors shall not be installed if any of NFPA7217.7.1.12.1 [19]
Detector the following ambient Cor:dltlons exist: Smoke Where detectors are installed but not operational
. 1. Temperature below 32°F during construction, they shall be protected from
Des|gn 2. Temperature above 100°F DeteCtOFS & construction'dt_ebris, du_st, dirt, apd damagg»a_ccordirjg to
. . L . L C . manufacture’s instructions and listed sensitivity verified
le itations 3. Relative humidity above 93 percent onstruction or replaced before final acceptance test
4. Air velocity greater than 300 ft/min Sites NFPA 7217.7.1.12.2[19)]
NFPA7217.4.1.8 1] Detectors shall not be installed until after the
construction cleanup of all trades is complete and final
NFPA 7217.7.1.12.2 ['19]
TN Fire Certification Course © TNESA 2019 Slide 5-43 TN Fire Certification Course © TNSI 2019 Slide 5-44
The location of smoke detectors shall be \ « Excessively Dusty or Dirty Areas
based on an evaluation of potential ambient v ¥ ¥
sources of smoke, moisture, dust, or fumes, * Outdoors
and electrical or mechanical influences to « Wet or Excessively Humid Areas, or next to
Smoke minimize nuisance alarms Locat|ons to bathrooms with showers
Detector QFPA 7217.7.1.7[19) / AVOid For ¢ Over ashtrays or where people will smoke
: * Extreme Cold or Hot Environments at
Design Smoke
Considerations The effect of stratification below the ;’2g‘ii':;“:;gzbg;’:hzrdzetfc"t"otrhe
ceiling shall be taken into account. Detectors
The gUide“nes in Annex B Sha” be * System Sensor System Smoke Application Guide
permitted to be used.
\\NFPA 7217.7.1.11['19] /
TN Fire Certification Course © TNsI 2019 Slide 5-45 TN Fire Certification Course © TNs1 2019 Slide 5-46
* Areas with Combustion Particles- (ovens Smoke detectors shall be marked with their nominal
. production sensitivity and tolerance (percent per foot
and bumers" garages) obscuration), as required by the listing
¢ Manufacturing Areas- battery rooms, or
Locatlons to other areas where substantial quantities Spot type moke detectors that have provision for field
i of vapors, gases, or fumes may be Smoke adjustment of sensitivity shall have an adjustment
Avo|d For present D tect range of not less than 0.6 percent per foot obscuration
i ; . ; etector
Smoke ° Flu.orescent nggtbFl);::ures Electll"lc}?l e . If the means of adjustment of sensitivity is on the
noise generated by fluorescent light SenSItIVIty detector, a method shall be provided to restore the
DeteCtOFS fixtures may cause unwanted alarms - detector to its factory calibration
Install detectors at least 1 foot away
Detectors that have provision for program-controlled
e . adjustment of sensitivity shall be permitted to be
SystemSensor System Smoke Application Gide marked with their programmable sensitivity range only
NFPA 72 17.72 ['19]
TN Fire Certification Course © TNSI 2019 Slide 5-47 TN Fire Certification Course © TNSI 2019 Slide 5-48
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Initiating Devices

Smoke
Detector
Location &
Spacing

 The location and spacing of smoke
detectors shall be based upon

« the anticipated smoke flows due to the
plume and ceiling jet produced by the
anticipated fire

« as well as any pre-existing ambient air
flows that could exist in the protected
compartment

NFPA 72 17.7.3.1.1['19]

TN Fire Certification Course © TNESA 2019 Slide 5-49

Smoke
Detector
Design Factors

Ceiling shape and surface

Configuration of contents in the protected
area

[Ceiling height

Combustion characteristics & probable
equivalence ratio of the anticipated fires
involving the fuel loads within the
protected area

{Compartment ventilation

Ambient temperature, pressure, altitude,
humidity, and atmosphere

)
J
|
|
]

NFPA 72 17.7.3.1.2 ['19]

TN Fire Certification Course © TNSI 2019

Slide 5-50

=

49 50
Tennessee Network of Security Integrators IJ—:
TN Fire Certification
If the intent is to protect against a
Locate Smoke specific hazard, the detector(s) shall SpOt SmOke
Detector be permitted to be installed closer to Detector
H d the hazard in a position where the
Near Hazar . .
detector can intercept the smoke ReqU|rements
NFPA 72 17.7.3.1.3['19]
TN Fire Certification Course © TNESA 2019 Slide 5-51 TN Fire Certification Course © TNSI 2019 Slide 5-52
51
A ]
lonization Smoke Detector .
Normal Situation
* A small amount of radioactive
material is used to ionize the air
i H between two differentially
Ionlzat|0n charged electrodes to sense the c El Thru chamb
Smoke Detector S presence of_smoke pa.rtlcles n;:::-::::: E;:::‘:;:\ urrent Flows Thru Chamber
= Q\\\ * Smoke particles entering the
) ionization volume decrease the Smoke =
EZ conductance of the air by Low__Llo E! : 2
reducing ion mobility C“:I?I""E_I 5
* The reduced conductance signal =
is processed and used to convey + @e@"
an alarm condition when it @
meets preset criteria e@e
Radioactive _|
material
TN Fie Certfication Course 0T 2019 Slide 5-53 TN Fie Certfication Course 0 Tisi 2015 Slide 5-54
53 54
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Initiating Devices

. . REFERENCE
lonization
Smoke
Musnrgng c::::ui; in DeteCtor
Detection Chamber
. Dual Chamber
Smoke
V—A~\§ Detector
Current =
valu :I
ﬁ?a@ . sindter svrter
ttached g@ TINY ‘I/J"LE
tD partn:les OPENINGS
RAHIDAEIIUQ
material
TN Fire Certification Course © Tns1 2019 Slide 5-55 TN Fire Certification Course © Tns1 2019 Slide 5-56
55 56
i Light Source Light Sensor
* Alight source and a
photosensitive sensor are
H arranged so that the rays
PhOtoeIeCtrlc from the light source do
not normally fall onto the
Chamber photosensitive ser.150r « Pulsed Light is sent
Detector _— * When smoke particles \ into Chamber
& enter the light path, some \
\\“]ﬁm\. off}het!ight isdscaFtersd by \ « The light normally
< retlection and refraction N
onto the sensor avoids the sensor
* The light signal is
processed and used to
| diti :
when 1t meets preset Photoelectric Smoke Detector
criteria Normal Situation
TN Fire Certification Course © TNsI 2019 Slide 5-57 TN Fire Certification Course © TNsi 2019 Slide 5-58
57 58
Light Source Light Sensor ]
* Smoke reflects
light into the
Smoka sensor Spot type smoke detectors shall
Light Scatters
When It Hits * The reflected light be. l.o CatEd.anyWher? on the
the Smoke causes the ceiling or, if on the sidewall,
Particles detector to alarm between the ceiling and 12 inches
down from the ceiling to the top
: of the detector.
Photoelectric Smoke Detector
Alarm Situation NFPAT2 177323 (331 OURE A713321. Bcmmgeof Pmprommigot
TN Fire Certification Course © TNsi 2019 Slide 5-59 TN Fire Certification Course © TNs1 2019 Slide 5-60
59 60
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Initiating Devices

Detector
Orientation

1

e

I

e

* To minimize dust
contamination, smoke
detectors, where
installed under raised
floors, shall be mounted
only in an orientation
for which they have
been listed

Not OK

Y,

TR A\

TN Fire Certification Course © TNESA 2019 Slide 5-61

Special
Considerations
Spot-Type
Detectors

* Combination and multi-sensor
smoke detectors that have a fixed-
temperature element as part of the
unit shall be selected in accordance
with Table 17.6.2.1 for the
maximum ceiling temperature
expected in service.

NFPA7217.7.6.1.1[‘19]

TN Fire Certification Course © TNSI 2019

Slide 5-62

61 62
Ve ~ " : o
, Smooth Ceiling Spacing
Spaces beneath raised floors and above
suspended ceilings shall be treated as
X separate rooms for smoke detector
Raised Floors spacing purposes Prescriptive 0.7 Rule
and \_ / ¢ Distance between detectors All points on the ceiling shall
SUSp.e.nded /Detectors installed beneath raised ﬂoors\ shall not exceed listed have a detector within a
Ce|||ngs or above suspended ceilings, or both, spacing distance equal to or less than
including raised floors and suspended  The first detector shall not 0.7 times the listed spacing
ceilings used for environmental air, shall be further than 1\2 the (0.75)
not be used in lieu of providing detection i . )
\Zvithin the room ) listed spacing from the wall
NFPA7217.7.3.5 ['19) TN Fire Certifcation Course 0 Twsi 2019 Slidle 5-63 NFPA 72 17.6.3.1.1['19)] TN Fire Cerfcation Course 62019 Slidle 5-64
63 64
Peaked and Shed Type Ceilings
For spot type smoke detectors - beams &
joist are equivalent for spacing guidelines
* Both Peaked and Shed type i NFPA7217.7.3.2.4.1 [19]
ceilings require a detector Joist and J
within 36 inches of the m
peak. Then follow standard Beam CEIllngS The code gives specific rules for
spacing for that ceiling different types of beamed and joist
type. ceilings, both flat and sloped
Where iS the smoke goinﬂ to NFPA 72 17.7.3.2.4.2 through 17.7.3.2.4.6. ['19]
travel?
NFPA7217.7.3.3 & 17.7.3.4 ['19] p
TN Fire Confcation Course 0 TEsA Y6 Slide 5-65 TN Fire Certication Course 07512015 Slide 5-66
65 66
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Initiating Devices

Smoke Detectors for Control of Smoke Spread

Shall be classified as:

/Smoke detectors that are covering
the room or corridor hall be
permitted to be used for door

Smoke release
e Area detectors that are NFPA 72 17.7.5.6.1[19]
installed in the related smoke Shall not be used as Detectors for \_ %
compartments titute for Door Release v 4 N
¢ Detectors that are installed in a substitute fo . Where smoke door release is
the air duct systems open area Service accomplished directly from the
« Video image smoke detection protection smoke detector(s), the detector(s)
that is installed in related shall be listed for releasing service
smoke compartments \NFPA 7217.7.5.6.3[19] /
NFPA 7217.5.2['19] TN Fre Gertication Course © v 2019 Slidle 5-67 TN Fire Certiication Course 071512019 Slide 5-68
67 68
Both Sides Even |1 datecor either
0Michdegp ~ |se i. Smoke detectors shall not be
located directly in the airstream of
Over 24 inches deep |1 defector higher Smoke supply registers
mesdeonly |side _TUF1 Detector
. . Smoke detector spacing shall be in
. ngh Air accordance with Table
Over 24 inches on |1 detector both ;
. ! ¥ Movement 17.7.6.3.3.2 or Figure 17.7.6.3.3.2
both sides sides
Areas o Exception: Air-sampling or projected
Over60incheson |y requi addiional deteclors beam smoke detectors installed in
. accordance with the manufacturer’s
eiher side documented instructions
NFPA 7217.7.5.6.5.1 [19] NFPA 72 17.7.6.3 ['19]
TN Fire Certification Course © TNSI 2019 Slide 5-69 TN Fire Certification Course © TNsI 2019 Slide 5-70
69 70
Where HVAC mechanical rooms are
- —1— - - - Smoke used as an air plenum for return air,
Mlnmecsha p:;:\r mrt;:rami spgz.l:mrﬁv Mln\m&:ﬁ;ﬂ Air ?:Lg:; SPS;Z%?} Detector the spacings of srpoke detectors
6 0 750 HVAC shall not be required to be reduced
! 60 125 e based on the number of air changes
2 30 250 7 86 875
3 20 375 8 75 900 Rooms NFPA 72 17.7.6.3.4 ['19]
4 15 500 9 6.7 900
5 12 625 10 6 900
TN Fire Certification Course © TNSI 2019 Slide 5-71 TN Fire Certification Course © TNsI 2019 Slide 5-72
71 72
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]

Tennessee Network of Security Integrators

TN Fire Certification

Beam Smoke
Detector
Requirements

TN Fire Certification Course © TNsI 2019 Slide 5-73

Projected
Beam-Type
Detector

* A smoke detection device
that uses the principle of
using a light source and a
photosensitive sensor onto
which the principal portion
of the source emissions is
focused

When smoke particles enter
the light path, some of the
light is scattered and some is
absorbed, thereby reducing
the light reaching the

receiving sensor

The light reduction signal is
processed and used to
convey an alarm condition
when it meets preset criteria

TN Fire Certification Course © TSI 2019 Slide 5-74

74

TN Fire Cerification Course ©Tns1 2019 Slide 5-75

frz73

TN Fire Cerification Course ©Tns1 2019 Slide 5-76

75

Spacing for Smooth Coding Spacing for Smooth Caiing
Side View Top View

than 60 ft between

the listed spacing

Projected Beam Detector
Spacing

Spacing of not more

projected beams or %

TN Fire Certification Course © TNsI 2019 Slide 5-77

77

TN —Fire Certification Course © TNSI 2019
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Tennessee Network of Security Integrators

TN Fire Certification

Radiant Energy—
Sensing
Fire Detectors

TN Fire Certification Course © TNsI 2019 Slide 5-78




Initiating Devices

* The type and quantity of radiant
energy—sensing fire detectors shall be
determined based on the

. performance characteristics of the
Radiant Energy— detector and an analysis of the
. hazard, including the burning
SenSI ng characteristics of the fuel, the fire
Fire Detectors growth rate, the environment, the
ambient conditions, and the
capabilities of the extinguishing
media and equipment
NFPA 72 17.8.2.1[19]

TN Fire Certification Course © TnsI 2019 Slide 5-79

EXHIBIT 1746

* The selection of the radiant energy—
sensing detectors shall be based on
the following:

1. Matching of the spectral
response of the detector to
the spectral emissions of the
fire or fires to be detected

‘ R : 2. Minimizing the possibility of

spurious nuisance alarms
n for Flame Detection. (Source: ). M. Cholin Consultants, Inc from non-fire sources
inherent to the hazard area

* i.e. What is the potential source of
the fire?

* Diesel fuel? Gasoline? Wood

Detector Selection products? Jet Fuel?

TN Fire Certification Course © TNsI 2019 Slide 5-80

79

80

* The location and spacing of detectors shall be
the result of an engineering evaluation that
includes the following:

« Size of the fire or ember that is to be
detected

* Fuel involved

* Sensitivity of the detector

« Field of view of the detector

« Distance between the fire and the detector

* Radiant energy absorption of the
atmosphere

* Presence of extraneous sources of radiant '
emissions

* Purpose of the detection system ,
* Response time required
NFPA 7217.8.3.2.1and 17.8.3.3.1['19] ,

Flame &
Ember/Spark
Detectors

TN Fire Certification Course © TNESA 2015 Slide 5-81

O N ‘ ‘ ;{i“-::’f‘-a,\‘
@ Fauimnuvn ¥ \ W\ /.‘/
o

- Honeywell

IR/UV Detectors - Examples

TN Fire Certification Course © TNsI 2019 Slide 5-82

81

82

TNSI J Tennessee Network of Security Integrators

TN Fire Certification

Air Sampling—
Type Detector
Requirements

TN Fire Certification Course © TNsI 2019 Slide 5-83

* A detector that consists
of a piping or tubing
distribution network
that runs from the
detector to the area(s)
to be protected

An aspiration fan in the
detector housing draws
air from the protected
area back to the
detector through air

sampling ports, piping,
or tubing

. . At the detector, the air
Air Sampling—Type Detector is analyzed for fire

products

TN Fire Certification Course © TNsI 2019 Slide 5-84

TN —Fire Certification Course © TNSI 2019

84

5-14



Initiating Devices

Air Sampling Detector

* Each sampling port of an air sampling—type
smoke detector shall be treated as a spot-
type detector for the purpose of location F
and spacing |

* NFPA7217.3.6.1.1[19]

* Maximum air sample transport time from
the farthest sampling point shall not exceed
120 seconds =

* NFPA7217.7.3.6.2.1[19]

TN Fire Certification Course © TNsI 2019 Slide 5-85

Air Sampling Detector

¢ Sampling system piping shall be
conspicuously identified as “SMOKE
DETECTOR SAMPLING TUBE — DO NOT
DISTURB,” as follows:
1) At changes in direction or branches of
piping
2) At each side of penetrations of walls,
floors, or other barriers
At intervals on piping that provide
visibility within the space, but no
greater than 20 ft

3

NFPA 72 17.7.3.6.2.5['19]

TN Fire Certification Course © TNsI 2019 Slide 5-86

85 86

Air Sampling Detector L

« Shall give a trouble signal if the airflow
is outside the manufacturer’s specified
range

NFPA 72 17.7.3.6.1.2 ['19]

¢ The sampling ports and in-line filter, if
used, shall be kept clear in accordance
with the manufacturer’s documented
instructions

NFPA 72 17.7.3.6.1.3 [19]

TN Fire Certification Course © TNsI 2019 Slide 5-87

\

Tennessee Network of Security Integrators IJ—:
TN Fire Certification

Other
Detector
Requirements

TN Fire Certification Course © TNsI 2019 Slide 5-88

87
. This will be a Performance based design
Video Smoke or as the code doesn’t provide spacing
Flame Detection guidelines
-y | Video Image All compon_ents, hard\_Nare and software
must be listed for this purpose
Flame
¢ Based on the computer Detection NFPA7217.8.5.1[19)
analysis of video images Video images from cameras part of the
provided by standard CCTV system shall be permitted to transmit ’
cameras to other systems
* |dentifies the particular NFPA 72 17.8.5.3['19] ,
motion patterns of smoke or
flame z
TN Fire Certification Course © TNEsA 2019 Slide 5-89 TN Fire Certification Course © TNEsA 2015 Slide 5-90
89 90
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Initiating Devices

m@ Tennessee Electronic Security Association «CO agas produced
TN Fire Certification :
by incomplete

/ combustion process
CO Detectors of a carbon based
fuel source
/ \ ¢ Can not be smelled
E or detected by
humans

¢ Small amounts over
long period or high
amounts over short
period will kill

CO Detectors

TN Fire Certification Course © Tns1 2019 Slide 5-91 TN Fire Certification Course © TNs 2019 Slide 5-92

91 92

* Where required by other codes
install:

1. On the ceiling in any room with fuel

burning appliance

2. Central on every habitable level and

CO Detectors HVAC zone

3. Outside each dwelling unit, guest

room, & guest sleeping area within 21

feet of any door to the sleeping unit

4. Other locations required by laws

5. Performance based design in
accordance with 17.3

TN Fire Certification Course © TNsI 2019 Slide 5-93

93
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Signal Transmission

]

Tennessee Network of Security Integrators
TN Fire Certification

* NFPA 72- Chapters 12 and 23
* NFPA Article 760
e UL 497B - Standard for Protectors for

. | Applicable Dfata ‘Communications and Fire-Alarm
S|gna Circuits
Standards UL 1424 - C -
T .. . - Cables for Power-Limited
ransMIssion Fire-Alarm Circuits
* UL 1425 - Cables for Non-Power- '
Limited Fire-Alarm Circuits ,
TN Fire Certifcation Course ©Thsi2019  Slide 6-1 ™ Fire Certication Course © Tnes: M Slide 6-2
1
Initiating Device Circuits (IDC) ClassA,B,C,D,E,N, & X
NFPA 72 12.3 [19]
Multiplex/signaling line circuits
. SLC -
Transmission (SLC) . Survivability Level 0,1, 2, & 3
Method Cabling Class 4
€thods Notification Appliance Circuits NP2 124 120)
(NAC)
Shared Pathway Level 0, 1, 2 ,&
Low Power Radio 3
NFPA 72 12.5[19]
TN Fire Certification Course ©Tnsi 2019 Slide 6-3 TN Fire Certification Course ©Tns1 2019 Slide 6-4
3
. ¢ All systems shall test free of grounds.
Integrity of ) . . .
Circuits ¢ Unless otherwise permitted or required Grounding
by 12.3.1 through 12.3.7 .and 12.6.3 * Exception: Parts of circuits or equipment
through 12.6.13, all circuits shall be that are intentionally and permanently
monitored for integrity so that a single grounded to provide ground-fault
open or ground fault will be indicated detection, noise suppression,
within 200 seconds emergency ground signaling, and circuit
protection grounding shall be permitted
NFPA 72 12.6.1 [‘19] NFPA 72 12.2.4 [‘19]
TN Fire Certification Course © Tsi 2019 Slide 6-5 TN Fire Certification Course © TNsI 2019 Slide 6-6
5
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Signal Transmission

r Wire Nut

‘—{— Wire Nut
_a8

Smoke
Detector

Pigtall Connections
Correct Wiring Method

TN Fire Certification Course © Ths1 2019 Slide 6-7

Smoke Deteckor A" —_ s
¢le

Device Wiring 5 w

O O]
3

o)

:

2
Smoke Detector Smoke Detector
Incormect Wiing Method.

TN Fire Certfication Course ©Tns12019  Slide 6-8

TN Fire Certification Course ©Ths 2019 Slide 6-9

H
G

Proper Termination

—
—

Improper Termination

TN Fire Cerification Course ©Tns12019  Slide 6-10

10

Minimize SLC
Circuit Loss

NFPA 72 23.6.1 [‘19]

On a SLC circuit a single fault on
a pathway shall not cause the
loss of the devices in more than
one zone

TN Fire Certification Course © TNsi 2019 Slide 6-11

Annunciation

NFPA 7212.6.2 [‘19]

An open or ground condition
shall result in the annunciation
of a trouble signal at the
protected premise within 200
seconds

TN Fire Certification Course © Tnsi 2019 Slide 6-12

11

TN —Fire Certification Course © TNSI 2019
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TN Fire Certification

Circuits &
Pathways

TN Fire Certification Course © TsI 2019 Slide 6-13

Class A O

It includes a redundant path

Operational capability continues past a single open, and the single open fault
shall result in the annunciation of a trouble signal

trouble signal

Operational capability is maintained during the application of a single ground
fault

Conditions that affect the intended operation of the path are annunciated as a }
A single ground condition shall result in the annunciation of a trouble signal }

TN Fire Certification Course © TNsI 2019 Slide 6-14.

14
~<——— Operational Operational
0 ) 3 Must l?e installed so that
\E/ AL/ A the primary and redundant,
Class A or outgoing or returning
‘\Fire alarm control unit conductors are routed
separately
Class A
TN Fire Certfication Course © TNEsA 2019 Slide 6-15 NFPA 12.3.8 ['19] TN Fire Cerification Course © Tns1 2019 Slide 6-16
15 16
Typical Class B
It does not include a redundant path
[Operational capability stops at a single open } « Current flows through
cond ot affect e : the circuit to the end Contralpanel End of Line
onditions that affect the intended operation o f f ontrol Pane| Smoke h
Class B [the path are annunciated as a trouble signal } of line resistor and Resistor
returns to the panel
[Operational capability is maintained during the } e Current is limited by l
application of a single ground fault the end of line resistor
A single ground condition shall result in the T
annunciation of a trouble signal
NFPA7212.3.2['19] TN Fire Certication Course ©Thsi 2019 Slide 6-17 TH Fite Gertfication Couse @Tua 31s Slide 6-18
17 18
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Signal Transmission

Class C

It includes one or more pathways
where operational capability is
verified via end-to-end
communication, but the integrity of
individual paths is not monitored

%
<

A loss of end-to-end communication
is annunciated

- /

NFPA 72 12.3.3[19]

TN Fire Certification Course © TSI 2019 Slide 6-19

Class C
Examples

Fire control unit or
supervisory station
connections to a wired or
wireless LAN, WAN, or
Internet

TN Fire Certification Course © TNEsA 2019 Slide 6-20

19
* A pathway shall be designated as Class
D when it has fail-safe operation,
where no fault is annunciated, but the * A pathway shall be designated as Class
intended operation is performed in the E when it is not monitored for integrity
event of a pathway failure
Class D * Examples include circuits that provide Class E * Example: Circuits that provide
power to door holders, where power to an air compressor jockey
interruption of the power results in the ump for a laree dry sprinkler
door closing or that provide power to pump g ysp
locking hardware that release upon an ' system '
open circuit or contact operation within
the FACU V4
NFPA 72 12.3.4 ['19] y
™ Fie Certfcation Course © Tesh M Slide 621 NFPA7212.3.5['19] ™ Fire Certicaton Course © Tvess M Slide 6-22
21 22
Includes two or more pathways where primary |£
and redundant path shall be verified through
communications. When used as an SLC Loop there are
many additional requirements listed
L f icati i le. .
oss of communications annunciated as trouble in NFPA 72 12.6.2 [119].
Single open, ground, short, or combination shall \ /
Class N not affect other pathway. CIaSS N
. ) Must be installed so that the
Conditions that affect primary and redundant . d redund .
pathways annunciated as trouble. primary én redundant, or outgoing
or returning conductors are routed
Primary and redundant pathways shall not share ‘ separately.
traffic over same segment. \NFPA 12.3.8[19] /
NFPA7212.3.6["19] TN Fire Certfication Course ©TNs1 2015 Slide 6-23 TN Fire Certfication Course ©Tns1 201 Slide 6-24.
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Signal Transmission

Class X

NFPA 7212.3.7 [19]

[

Includes a redundant path

[Operational capability continues past

* a single open, and the single open fault shall result in the
annunciation of a trouble signal

* a single short-circuit, and the single short-circuit fault shall
result in the annunciation of a trouble signal

* a combination open fault and ground fault

[

Conditions that affect the intended operation of the
path are annunciated as a trouble signal

application of a single ground fault

[

A single ground condition shall result in the
annunciation of a trouble signal

[Operational capability is maintained during the ]

TN Fire Certification Course © TSI 2019 Slide 6-25

~«—— Operational ‘ [o] ional
I
)

Transponder

Fire alarm control unit

Class X

* Example: Addressable fire alarm systems

TN Fire Certification Course ©Tns1 2015 Slide 6-26

25

26

Class X

NFPA 72 12.3.8['19)]

Must be installed so that
the primary and
redundant, or outgoing
or returning onductors
are routed separately

TN Fire Certification Course © TNsi 2019 Slide 6-27

Level O - None

Level 1 - In sprinklered buildings with
pathways in metal raceways

Pathway
Survivability Level 2 - one or more of the following:

* 2-hour fire-rated circuit integrity (Cl) cable
* 2-hour fire-rated cable system
* 2-hour fire-rated enclosure or protected area

* 2-hour performance alternatives approved by
the AHJ

NFPA 72 12.4['19] TN Fire Certification Course © Tsi 2019 Slide 6-28

27

28

Pathway
Survivability

NFPA 72 12.4[19]

@el 3 - In sprinklered buildings with \

one or more of the following:

Level 3 - In sprinklered buildings with
one or more of the following:

2-hour fire-rated circuit integrity (CI)
cable

2-hour fire-rated cable system

2-hour fire-rated enclosure or protected
area

2-hour performance alternatives

@aroved by the AHJ J

TN Fire Certification Course © Tsi 2019 Slide 6-29

Level 0 - shall not be required to segregate or
prioritize life safety data from non-life safety data

Level 1. shall not be required to segregate life
safety data from non-life safety data, but shall

Sha rEd prioritize all life safety data over non-life safety
data
Pathway
Designations Level 2. shall segregate all life safety data from

non-life safety data

Level 3. shall use equipment that is dedicated to
the life safety system

NFPA 72 12.5 ['19] TN Fire Certification Course © Tusi 2019 Slide 6-30

29
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¢ Any device that communicates with
associated control/receiving equipment
by low-power radio signals

LOW Power Low Power * Listing Requirements
Rad |O — Radio — « Compliance with Section 23.16 shall
H require the use of low-power radio
W| r | Wireless equipment specifically listed for the
eless purpose
NFPA 72 23.19.1[19]
TN Fire Cerifcaion Course ©7vsi 2019 Slide 6-31 T Fire Certfcation Course ©Thes 2015 Slide 6-32
32
«  Aprimary battery (dry cell) shall be permitted *  This signal shall be distinctive from alarm,
Low Power to be used as the sole power source of a low- Low Power supervisory, tamper, and trouble signals; shall
power radio transmitter where all of the Radio — visibly identify the affected low-power radio
Radio - following conditions are met: transmitter; and, when silenced, shall
* Each transmitter shall serve only one device Power automatically re-sound at least once every 4
Power and shall be individually identified at the Supplies hours.
Supp”es receiver/control unit. pp ¢ Catastrophic (open or short) battery failure
: ;I'he battery sI&aII be capable of zperating the Continued shall cauge a tropuble signal identifyyng the
ow-power radio transmitter and its > N 5
assosiated device for not less than 1 year aﬁegted |Ow-p0werA radio transmitter at its
before the battery depletion threshold is receiver/control unit. When silenced, the
reached. trouble signal shall automatically re-sound at
¢ Low battery signal must be transmitted least once every 4 hours.
NFPA 72 23.16.2.1 ['19] beforle itlcannot send 7 di\l/s of troluble NFPA 72 23.16.2.1 ['19] *  Failure of the battery in a transmitter/repeater
signals plus one non-trouble signal. shall not affect any other transmitter/receiver.
TN Fire Certification Course © TNSI 2019 Slide 6-33 TN Fire Certification Course © TNSI 2019 Slide 6-34
33 34

Low Power
Radio —
Power
Supplies

NFPA 72 23.16.2.2 [19]

Allowances for multiple battery use, must

follow single battery use with the following:

* Each battery monitored and low battery
sent when either has reached its threshold.

¢ When one fails the other is capable of
operating itself and associated device for 7
days.

« Each transmitter/receiver shall be permitted
to serve more than one device and shall be
individually identified in the control unit.

TN Fire Certification Course © TNsi 2019 Slide 6-35

Low Power
Radio
Alarm Signals

NFPA 72 23.16.3 ['19]

¢ When actuated, each low-power radio
transmitter shall automatically transmit an alarm
signal and be identified at the fire alarm system.

* Each low-power radio transmitter shall
automatically repeat alarm transmission at
intervals not exceeding 60 seconds until the
initiating device is returned to its non-alarm
condition

* Fire alarm signals shall have priority over all
other signals

TN Fire Certification Course © Tnsi 2019 Slide 6-36

35
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Signal Transmission

Actuating of all alarm functions
must happen within 10 seconds of
initiating device attached to The low-power radio transmitter shall
transmitter as required in NFPA 72 Low Power be specifically listed as using a
Low Power 10.11.1 ["19] P, Radio — transmission method that is highly
Radio — Alarm Monitori resistant to misinterpretation of
Signals An alarm signal from a low-power oni Or”j‘g §|mu|taneous trans_mlsswns a_nd to
radio transmitter shall latch at its for Integrlty |ntgrference (e.g.,.lmpulse noise and
receiver/control unit until manually adjacent channel interference) ]
reset and shall identify the ,
particular initiating device in alarm
N %
NFPA 72 23.18.4.1 [‘19
N Fie Certfication Course ©Ts12019  Slide 6-37 ™ Fire Certication Course © Twess T Slide 6-38
37 38
* The occurrence of any single fault that * Recepftpn of any un.wa.mteg
disables transmission between any low- (inter erlr)g)l transmISSIOH y a
power radio transmitter and the retransmission device (repeater) or by
Low Power receiver/control unit shall cause a latching the main receiver/control unit, for a
. trouble signal within 200 seconds at the . : continuous period of 20 seconds or
RaFJIO ' system control unit that individually MOI’]ItOFII:\g more, shall cause an audible and
Monltorlng identifies the affected device. for Integrlty visible trouble indication at the main
for Integrlt\/ « Single fault on the signaling channel shall not receiver/control unit
cause an alarm signal. T . .
o - ) ' * This indication shall identify the '
¢ Periodic communication reqwred to assure SpeCiﬂC trouble COnditiOn as an
trouble signal within 200 seconds if it fails. : . X
V4 interfering signal V4
NFPA 72 23.18.4 ['19] I e Centicaton Couse 0 151 T®Slide 6.3 NFPA7223.18.46['19 T Fire Ceriicaton Cowse 0 71251 M@ Slide 6-40
39 40

TN —Fire Certification Course © TNSI 2019

67



Controls

!

Tennessee Network of Security Integrators IJ—:
TN Fire Certification

Controls

TN Fire Certification Course ©TNSI 2019 Slide 7-1

Fire Alarm
Control Unit
(Panel)

NFPA 72 3.3.108 ['19]

¢ A component of the fire alarm system,
provided with primary and secondary
power sources, which receives signals
from initiating devices or other fire
alarm control units, and processes
these signals to determine part or all
of the required fire alarm system
output function(s)

e

™ Fire Certficaion Course © Tiess P Slide 7-2

!
/

1
Master Control Unit [P _
(Pane ~ Protected Premises (Local)
Control Unit (Panel)
i « Serves the protected
§ _ i - prem'sef‘d r portion of the « A fire alarm control unit
L] protected premises as a that serves the protected
T local control\unit and . pro
i = accepts inputs from other premises or a portion of
= fire alarm contxol units the protected premises
NFPA 72 3.3.108.1 ['19] NFPA 72 3.3.108.2 [19]
3
Dedicated !:unctlon « A fire alarm
Control Unit (Panel) system in which
components are
* A fire alarm control unit that used, in whole or
is intended to operate inpart,in N
specifically identified E%T—?rzns?gllr:alﬁmg
emergency control functions. system
. . NFPA 72 3.3.111.1 [‘19,
Combination Systems el
NFPA 72 3.3.108.2.1 ['19] . N —
TN Fire Certification Course © TNSI 2019 Slide 7-5 TN Fire Certification Course © TNSI 2019 Slide 7-6
5
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Controls

* NFPA 72 — Chapter 10 and 23

¢ UL 864- Control Units and Accessories for Fire Alarm System

Applicable Standards

Tennessee Network of Security Integrators
TN Fire Certification

Location
Requirements

TN Fire Certification Course ©TNSI2019  Slide 7-8

7 8
~ Must not exceed environmental and
. . power requirements of manufacture
Audible trouble notification instruction or 10.3.5.
located where likely to be heard. NFPA 72 10.4.3 [19]
NFPA 72 10.15.5 ['19]
. / . ) )
Location Location Equipment designed to operate under
Mounted so vibration or jarring following conditions:
does not cause activation or
failure « 85 to 110% of input voltage
NFPA 2 10.4.2 ['19] * 32 to 120 degrees Fahrenheit
J * Relative humidity of 85% at 86 degrees
Fahrenheit.
NFPA 72 10.3.5 ['19]
TN Fire Certcation Course © 7512015 Slide 7-9 TN Fire Certication Course ©712015  Slide 7-10
9 10
Must provide adequate working space:
P 4 8 sp ¢ Unless otherwise permitted by 10.4.6, in
Fire Alarm areas that are not continuously occupied,
. . . : early warning fire detection shall be at the
36 inches from equipment in front of Control pmt location of each control unit(s), notification
equipment. Protection appliance circuit power extender(s), and
. - — supervising station transmitting equipment to
Location E:Z‘gIif-\hciizl;t:retgzr;?gt;t?)rf“:&g;;:;?m must provide notification of fire at that location by
whichever is greater. Door must open 90 one of the following:
degrees. 1. An automatic smoke detector
Height in front of panel must be 6 1\2 feet 2. Automatic heat detector if conditions
from floor or height of panel, whichever is NFPA7210.4.5 ['19] prohibit smoke detectors
taller.
NFPA 70 110.26 [20]
TN Fire Certification Course © TNSI 2019 Slide 7-11 TN Fire Certification Course © TNSI 2019 Slide 7-12
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Protected
Premises Fire
Alarm Systems

TN Fire Certification Course ©TNSI2019  Slide 7-13

Alarm Control
Units

NFPA 72 23.3.3.2[19]

/In facilities without a building fire
alarm system, a dedicated function
fire alarm system shall be permitted
and shall not be required to include
other functions of a building fire alarm

\iystem /
Ve

Where a dedicated function system
exists and a building fire system is
subsequentially installed it must be
interconnected to comply with 23.8.2

%

TN Fire Certification Course ©TNSI2019  Slide 7-14

14
. . Each interconnected unit shall
Alarm and signaling systems may be separately monitored for alarm
single system or combination of supervisory, and trouble with !
component subsystems supervised ;aathways
Al C | System components permitted to share AI C | Alarm conditions shall annunciate as
arm Contro control equment or operat'e stand arm Contro an alarm signal and initiate evacuation
Units alone but arraigned to function as Units signal
single system
Al components must be capable of Supervisory and trouble signals shall
operating under full load without annunciate as each type
degrading overall system performance yp
NFPA 72 23.8.2 ['19] NFPA 72 23.8.2['19]
TN Fire Certication Course 712015 Slide 7-15 TN Fire Certcation Course 0712015 Slide 7-16
15 16
/If multiple components of the same \
manufacture are interconnected in a
networked arrangement and are in
. . one protected premise, the control
Proiecfed ,I:re;n:lse fllrebalarm units shall be arraigned to reset or
control unit snhall only be silence from one location
Alarm Control capable of reset o silence at Alarm Control
Units - Units /1f multiple components of different
unit unless remote reset or manufactures are interconnected
silencing approved by AHJ according to 23.8.2.5 through 23.8.2.8
and serve one protected premise, the
control units shall be permitted to
reset or silence at individual control
\.unit )
NFPA 72 23.8.2[19] NFPA 72 23.8.2[19]
TN Fire Certification Course © TNSI 2019 Slide 7-17 TN Fire Certification Course © TNSI 2019 Slide 7-18
17 18
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!
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TN Fire Certification

Dwelling Unit
Fire or CO
Warning

Equipment
Interconnection

TN Fire Certification Course ©TNSI2019  Slide 7-19

Interconnected
with Dwelling
Unit Fire
Warning
Equipment

A protected premises system shall be permitted
to be interconnected to household warning for
the purpose of activating the notification
appliances connected to the household warning
equipment

The actuating of the dwelling unit warning
equipment shall be only be permitted to be
displayed at the protected premises control unit
and annunciators as supervisory signals

/If interconnected, an alarm condition at the
protected premises fire alarm system shall cause
the alarm notification appliance(s) within the
family living unit of the dwelling unit fire warning
system to become energized and remain until the
\protected premise system is silenced or reset

NFPA7223.8.3['19]

TN Fire Certification Course ©TNSI2019  Slide 7-20

20

The interconnection circuit or path from the
protected premises fire alarm system to the . .
dwelling unit fire warning system shall be An alarm condition occurring at the
Interconnected monitored for integrity by the protected Interconnected dwelling unit fire warning system
. . premises fire alarm system in accordance with . . th ti £ test
with Dwelling Section 12.6 with Dwelling ort ‘E‘Opera '%”g any esf .
P - switches provided as part of the
Unit F,Ire Unit F_Ire dwelling unit fire warning
Wa rning « This requirement indicates that the smoke Wa rning equipment shall not cause an
Equipment and/or CO élarms be replaceq with UL268 listed Eq Uipment alarm condition at the protected
detectors since they are not listed to be . fi | +
interconnected and monitored for integrity. preémises Tire alarm system
NFPA 72 23.8.3'19) ™ Fre Centcation Course Tvi009  Slidle 7-21 NFPA 7223.8.3['19] T Fite Conticaon Course 0TI 0 Slide 7-22
21 22
/TNSI " Tennessee Network of Security Integrators
o TN Fire Certification
Fire alarm systems shall be permitted to
share components, equipment, circuitry,
and installation wiring with non-fire alarm
. . systems
Combination Combination
Systems

Systems

TN Fire Certification Course ©TNsI 2019 Slide 7-23

NFPA 72 23.8.4.1['19]

¢ The requirements outlined in 23.8.2 for
interconnecting alarm control units
would need to be followed

TN Fire Certification Course ©ThsI 2019 Slide 7-24
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Controls

Combination
Systems

Fire Alarm signals shall be distinctive, clearly
recognizable, and shall be indicated as follows in
descending order, except where otherwise
required by another part of the code:

* Signals associated with life safety
* Signals associated with property protection

* Trouble signals associated with life or property
protection

o All other protection

TN Fire Certfication Course ©TNS12019  Slide 7-25

Combination
Systems

NFPA7223.84.8[19]

Dedicated annunciator not required however if
the AHJ determines that the information being
displayed or annunciated on a combination
system is excessive and is causing confusion and
delayed response to a fire emergency, the AHJ
shall be permitted to require that the display or
annunciation of information for the fire alarm
system be separate from and have priority in
accordance with 23.8.4.7 over information for
the non-fire alarm systems

TN Fire Certification Course ©TNSI2019  Slide 7-26

25

26

\

Tennessee Network of Security Integrators
TN Fire Certification

Signals

TN Fire Certification Course ©TNSI2019  Slide 7-27

Alarm
Signals

Indication of the existence of a condition that IJ—:
requires an immediate response.
NFPA 72 3.3.11['19]

Panel must annunciate within 10 seconds of
activation of initiating device.
NFPA 72 10.11.1['19]

If panel is silenced it must reactivate every 24
hours or less until restored to normal
NFPA 72 10.11.8.1[“19]

Shall trigger NAC until manually silenced or reset.
NFPA 72 10.11.8.2 [19]

TN Fire Certification Course ©TNSI2019  Slide 7-28

28

Alarm
Signals

NFPA 72 10.12.5 [‘19]

Subsequent activation of the
alarm initiating devices shall
cause the NAC to reactivate

TN Fire Certfication Course © TNs12019  Slide 7-29

Supervisory
Signals

Visible and audible indication of both self
restoring and latching supervisory signals
and restoration to normal must de visibly
annunciated at the following within 90
seconds:

e Local fire alarm control
¢ Building fire command center
* Supervising station

Audible and visual annunciation shall
automatically reactivate every 24 hours or
less

NFPA 7210.14 ['19]

TN Fire Certification Course ©TNSI12019  Slide 7-30

29
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Controls

Trouble signals and their restoration shall be
indicated within 200 seconds at the locations
indicated in 10.15.7 and 10.15.8.

NFPA 72 10.15.1 ['19]

o Local fire alarm control

4 N
Trouble that has been deactivated shall
automatically reactivate audible and
visual annunciation every 24 hours.

NFPA 72 10.15.9.1 [‘19]

Tr:OUblle  Building fire command center Tr:OUblle \
S|gna S * Central, remote stations, or proprietary stations S|gna S /Audible and visual annunciation signaling
the depletion or failure of the primary
Supervising station systems shall allow a delay of battery qf wireless equipment shall
primary power failure signals of 60 to 180 automatically resound every 4 hours.
minutes unless not permitted by AHJ NFPA 72 10.15.9.2 ['19]
NFPA 72 10.6.9.3 ['19] o %
TN Fire Certication Course 0Tvs1 2019 Slide 7-31 TN Fire Certiicaion Course 071512019 Slidle 7-32
31 32
]
IJ—: TNSI ! Tennessee Network of Security Integrators
Lt TN Fire Certification
The means shall be key-
Means for operated, located within a Panel False
_— locked cabinet, or arraigned to
Deactivating . et ghe Alarm
Sienals provide equivalent protection .
g against unauthorized use Prevention
NFPA 72 10.12.3 & 10.14.7.2 & 10.15.10.2 ['19] Feat ures
TN Fire Certification Course © Ths12019  Slide 7-33 TN Fire Certification Course © TNSI 2018 Slide 7-34
33
Pre-signal feature allowed if approved by i
AHIJ
{Shall meet the following conditions: } Positive alarm sequence feature
« Initial fire signal sounds in department allowed if approved by AHJ
offices, control room, fire brigade station, eh NFPA 72 23.8.1.2.1 ['19]
. i Positive Alarm
Pre—5|gnal or other constantly attended location.

NFPA 72 23.8.1.1[19]

 Signal to supervising station happens on
initial signal.

* Subsequent system operation by:
¢ a. Human action activates fire alarm.

* b. A feature that allows the control
equipment to delay the alarm by more than a
minute.

TN Fire Certfication Course © TNs12019  Slide 7-35

Sequence

System shall provide a means for
bypassing the sequence
NFPA 72 23.8.1.2.1.2 ['19]

TN Fire Certification Course ©TNS12019  Slide 7-36

35
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Controls

{Shall comply with the following: } £

* To initiate PAS the signal from a automatic fire
detection device shall be acknowledged within
15 seconds by trained personal

« If not acknowledged in 15 seconds notification
automatically actuated

 If PAS is initiated the operator has 180 seconds
to evaluate

 If alarm is not reset during investigative phase
than notification shall automatically actuate

o If a second detector is activated during
investigation phase notification shall
automatically actuate

o If any other fire initiating device actuates
notification shall automatically actuate

Positive Alarm
Sequence

NFPA7223.8.2.1.1['19] TN Fire Certfication Course ©Tns12019  Slide 7-37

37

Tennessee Network of Security Integrators
TN Fire Certification

Pre-signal and
Positive Alarm
Sequence

TN Fire Certification Course ©TNSI2019  Slide 7-38

0

Alarm verification not initially enabled unless
conditions or occupant activities that are
expected to cause nuisance alarms are
anticipated in the area of smoke detection.
Enabling of the feature shall be protected by
password or limited access

Alarm
Verification

Smoke that remains in alarm condition does not
delay more than 1 minute

Activation of an alarm-initiating device other than
a smoke detector causes the system to function
without delay

Current status of alarm verification feature is
shown on record of completion

NFPA7223.8.5.4.1['19] TN Fire Certification Course © TNs12019  Slide 7-39

Sensitivity
Compensation

NFPA 72 23.8.5.4.2 ['19]

If automatic drift compensation of
sensitivity is provided, the fire
alarm control unit shall identify the
affected detector when the limit of
compensation is reached

TN Fire Certfication Course ©ThsI1 2019 Slide 7-40

39

40

Systems that require the operation of two
automatic detectors to initiate the alarm
response shall be permitted, provided
that the following conditions are
satisfied.

Cross

Zomng ¢ Not prohibited by the AHJ

¢ At least two detectors in each protected
space
¢ Alarm verification is not used

NFPA 72 23.8.5.4.3['19] TN Fire Certfication Course ©TNs12019  Slide 7-41

Cross
Zoning

Systems to initiate emergency control
functions or to actuate fire extinguishing
or suppression systems, detectors shall
be install by spacing requirements in
Chapter 17

NFPA 23.8.5.4.4 ['19]

%
Systems to actuate public mode
notification, detectors shall be installed at
a linear spacing of not more than 0.7
times the linear spacing determined in
accordance with Chapter 17

\\NFPA 7223.8.5.4.5['19]

TN Fire Certification Course ©Ths1 2019 Slide 7-42

41
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Power

- ]
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/TNSI®

TN Fire Certification

Power
Supplies

TN Fire Certfication Course © Tnsi2019  Slide 8-1

Power
Supplies

Shall be installed in accordance with
applicable requirements of NFPA 70

NFPA 72 10.6.2 ['19]

* In addition to all wiring requirements must
follow panel mounting requirements in Article
110.26 as discussed in Panels section.

Unless configured in compliance with
10.6.4, at least two independent and
reliable power supplies shall be provided,

one primary and one secondary
NFPA 72 10.6.3.2 [19]

TN Fire Certification Course © Tnsi 2019 Slide 8-2

NFPA 72 10.6.5.1.1 ['19]

[Shall be provided by one of the following:

o Electric Utility

¢ Engine-driven generator or equivalent in
accordance with 10.6.11.2, where a person
trained in its operation is on duty at all times

Location of disconnect shall be
permanently identified at control unit

System disconnect means marked to
identify the equipment it serves

PI’I mary * Engine-driven generator or equivalent in Pr| ma I’y
arranged for cogeneration with an electric utility
Power in accordance with 10.6.11.2, where a person POWer Shall have red markings that shall not
trained in its operation is on duty at all times damage the overcurrent device
Shall supply no other loads
NFPA 72 10.6.5.1.2 ['19] - -
Branch Greuit musth * orotection of Disconnect means shall be accessible to
ranch circuit must have overcurrent protection o only authorized personnel
no more than 20 amps
NFPA 70 760.127 ['20]
TN Fire Certiication Course © 712015 Slide 8-3 NFPA 72 10.6.5.2 [19] TN Fire Certication Course 0 Tsi 2019 Slide 8-4
i Gecondary power supply shall provide \
. sufficient capacity to operate the system
Seco.ndary shall a.l"tf)mat'ca“y in non-alarm condition for a minimum of
provide power W'thm 10 secor.1ds 24 hours and at the end of that time
whenever the primary power is shall operate all NAC used for evacuation
insufficient or to direct aid to the location of the
Seconda ry NFPA 72 10.6.6.1 ['19)] Seconda ry emergency for 5 minutes
Power Power

Operation on secondary shall not
affect performance of the system
NFPA 72 10.6.7.1.1 ['19]

TN Fire Certfication Course @ Tsi 2013 Slide 8-5

Q:PA 7210.6.7.2.1['19] /
4 N

Battery calculations shall include a
minimum 20 percent safety margin above
the amp-hour requirement

NFPA 72 10.6.7.2.1.1 ["19]

%

TN Fire Certfication Course @ Thsi 2019 Slide 8-6
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Power

Secondary
Power

EVAC system shall be 24 hours normal operation
plus 15 minutes of maximum connected load.

NFPA 10.6.7.2.1.2 [19]

CO detection not monitored by a supervising
station shall offer 24 hours under normal load
plus 12 hours of operation under alarm
condition.

NFPA 10.6.7.2.3 ['19]

CO detection monitored by a supervising station
shall offer 24 hours under normal load plus
Sminutes of operation under alarm condition.

NFPA 10.6.7.2.3 ['19]

TN Fire Cerification Course ©Ts12019  Slide 8-7

Current Draw Calculation

Per Manufacturers instructions you must do current draw calculations to make sure

you do not exceed panels output capacity

Device Quantity Standby | Alarm Each Total Total

Each Standby Alarm
Control 1 150mA 220mA 150mA 220mA
Annunciator 1 75mA 120mA 75mA 120mA
Relay Module 2 35mA 75mA 70mA 150mA
Smoke Detector 20 45mA 120mA 900mA 2400mA
Horn\Strobe 10 - 650mA 0 6500mA
Total 1195mA 9390mA

TN Fire Certification Course © TNEsA 2019 Slide 8-8

Fire Alarm Calculation

Per Manufacturers instructions you must do current draw calculations to make sure you
do not exceed panels output capacity

Total Non- 1.195A X 24 28.68 AH

Alarm Current

Total Alarm 9.390A X .08333 .783 AH

Current 5 minutes
Standby and 29.463 AH
Alarm

Total Required | 29.463 Ah X 1.2 35.355 AH

Amp Hours De-rating factor

TN Fire Certification Course © TNesa 2019 Slide 8-9

Secondary
Power

year of manufacture
NFPA 10.6.10.1.1 ['19]

Batteries shall be marked with month and

NFPA 10.6.10.1.2 ['19]

If not marked then installer must obtain
the date code and mark the battery with
month and year of manufacture

date is exceeded
NFPA Table 14.4.3.2(9)(5) ['19]

Batteries replaced when they fail load
testing or the manufacture’s replacement

TN Fire Certification Course @ Tnsi2019  Slide 8-10
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Notification Appliances

Tennessee Network of Security Integrators IE
TN Fire Certification

/INSI®

Notification
Appliances

TN Fire Certfication Course @ TNs12019  Slide 9-1

NFPA 72- Chapter 18

UL 1480 - Speakers for Fire Alarm,
Emergency, and Commercial and
Professional Use

UL 1711 - Standard for Amplifiers for Fire
Protective Signaling Systems

Applicable
Standards

ADA- Americans with Disabilities Act

TN Fire Certfication Course ©TNs12019  Slide 9-2

Tennessee Network of Security Integrators IE
TN Fire Certification

Types of
Devices

TN Fire Certfication Course 0 TNSI2019  Slide 9-3

Audible Notification Appliance

Textual Audible Notification Appliance

Notification

[

E

_ E
Appliances [
[

[

Textual Visible Notification Appliance

Tactile Notification Appliance

Exit Marking Audible Notification
Appliance

Visible Notification Appliance ]

NFPA 723.3.182 [‘19] TN Fire Certification Course © Ths1 2019 Slide 9-4

0

Tennessee Network of Security Integrators IE
TN Fire Certification

/TNSI®

General
Requirements

TN Fire Certfication Course ©Ths12015  Slide 9-5

Note

When Requirement listed in the section (18) refers to
* Notification Appliance the requirement applies to all notification
appliances

* Audible appliances the requirement applies to
¢ Audible Notification Appliance, and
* Textual Audible Notification Appliance

« Visible appliances: the requirement applies to
* Visible Notification Appliance, and
« Textual Visible Notification Appliance

NFPA 72 18.1 [‘19]
TH Fire Cerffoation Course @Tus1 2019 Slide 9-6
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Notification Appliances

Purpose

Notification appliances for fire alarm
systems shall contribute to fire protection
by providing stimuli for initiating
emergency action and by providing
information to users, emergency response
personnel, and occupants

NFPA 72 18.2 ['19]

General

[ Listing
e All notification appliances installed in conformity with Chapter 18 shall
be listed for the purpose for which they are used
o NFPA 72 18.3.1[19]

[Physical Construction J

¢ Appliances intended for use in special environments, such as outdoors
versus indoors, high or low temperatures, high humidity, dusty
conditions, & hazardous locations, or where subject to tampering,
shall be listed for the intended application

e NFPA 72 18.3.3.1["19]

TN Fire Certiication Course ©TNsI 2019 Slide 9-7 TN Fire Certiication Course ©TNsI 2019 Slide 9-8
7 8
Na meplates /Notification appliances used for signaling\
other than fire shall not have the word
Notification appliances shall include on their nameplates reference to FIRE, or ar?y ﬁﬂ'? symbol, in any form (i.e.
electrical requirements and rated audible or visible performance, or both, as stamped, imprinted, etc.) on the
defined by the listing authority appliance visible to the public
QFPA 7217.33.2['19] /
Audible appliances shall include on their nameplates reference to their Na meplates
parameters or reference to installation documents (supplied with the /Notification appliances with multiple N
appliance) that include the parameters in accordance with 18.4.3 or 18.4.4 visible elements used for signaling other
— - - - - than fire shall be permitted to have fire
Visible appliances shall include on their nameplates reference to their markings only on those visible elements
parameters or reference to installation documents (supplied with the used for fire signalin
appliance) that include the parameters in accordance with 18.5.2.1 or Section 8 g
18.6 QFPA 7218.33.3['19] /
NFPA 72 18.3.2 ['19] TN Fire Certfication Course ©TNs12019  Slide 9-9 TN Fire Certification Course ©TNS12019  Slide 9-10
9 10
Mechanical * Appliances subject to mechanical damage Appllances shall be sgpported
Protection shall be suitably protected mdepen.den.tly of their attachments
« If guards or covers are employed, they shall . to the circuit conductors
be listed for use with the appliance Mou ntlng
* The effect of guards or covers on the Appliances shall be mounted in
appliance’s field performance shall be in accordance with the manufacturer’s
accordance with the listing requirements instructions
NFPA 72 18.3.4 [19]
TN Fire Certfication Course ©Ths1 2015 Slide 9-11 NFPA 7218.3.5 ['19] TN Fire Certfication Course TSI 2015 Slidle 9-12
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Notification Appliances

Audible
Characteristics

* An average ambient sound level greater than
105 dBA shall require the use of a visible
notification appliance(s)

NFPA 72 18.4.1.1[19]

* The total sound pressure level produced by
combining the ambient sound pressure level
with all audible notification appliances
operating shall not exceed 110 dBA anywhere
in the occupiable area

NFPA 72 18.4.1.2 ['19]

¢ Sound from a temporary or abnormal source
having a duration of at least 60 seconds, shall
be included in measuring maximum ambient
sound level

NFPA 72 18.4.1.3[19]

Evacuation Signal Zoning

Undivided
fire or
smoke areas
shall not be
divided into
multiple
evacuation
signaling
zones

If multiple notification appliance circuits are
provided within a single evacuation signaling
zone, all of the notification appliances within
the zone shall be arranged to activate or
deactivate simultaneously, either
automatically or by actuation of a common,
manual control
* Exception: Where the different notification appliance
circuits within an evacuation signaling zone perform

separate functions (for example, pre-signal and general
alarm signals, and pre-discharge and discharge signals)

TN Fire Certification Course © TNS| 2019 Slide 9-13 NFPA72-24.4.1.9.1 TN Fire Certification Course © TNS| 2019 Slide 9-14
13 14
i i i * Alarm audible signal pattern used to &
NOtlﬂCatlon Zones notify building occupants of the need to
febio i evacuate (leave the building) or
The boundaries of DIStht!Ve relocate (from one area to another)
€ boundaries o Evacuation shall be the standard alarm evacuation
notification zones shall Signal signal consisting of a three-pulse
Notification zones shall be coincident with temporal pattern
be consistent with the building outer walls, * The pattern shall consist of the following in this
emergency response or building fire or smoke order:
evacuation plan for the compartment 1. “On” phase lasting 0.5 second +10 percent
protected premises boundaries, floor 2. "Off” phase lasting 0.5 second £10 percent
L for three successive “on” periods
separations, or other NFPA7218.4.2.1[19] 3. “Off” phase lasting 1.5 seconds +10 percent
fire safety subdivisions
NFPA 72 23.8.6.3 ['19]
TN Fire Certiication Course ©ThSI2019  §lide 9-15 TN Fire Certification Course ©ThSI2019  §lide 9-16
15 16
Ll |_| \_, g &
B (O] B8 (O © - N Distinctive Evacuation Signal
| OFF  OFF OFF o . i
0.5%c. 055 L5 Sec. Time (sec American National R K . .
Standard Audible A single-stroke bell or chime sounded at “on” intervals lasting 1 second
Emergency +10 percent, with a 2-second +10 percent “off” interval after each third
Evacuation Signal “on” stroke, shall be permitted
o Click Speaker to Play ANS! The minimum repetition time shall be permitted to be manually
B $3.41 Tone interrupted
The minimum time shall be permitted to be automatically interrupted for
ANSI S3.41 the transmission of mass notification messages in accordance with
. Chapter 24.
NFPA72 Figure 18421 (91| | rrcomsee moraos—Stie gL NFPA 72 18.4.2.2 [19] N Fe Contiaton Couse @1 2019 Slicle 9-18
17 18
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Notification Appliances

Distinctive
Evacuation
Signal

The standard
evacuation signal shall
be synchronized within
a notification zone

NFPA 72 18.4.2.3 [‘19]

TN Fire Certification Course © TNsI 2019 §lide 9-19

* Private Operating Mode
« Audible or visible signaling only to those
persons directly concerned with the
implementation and direction of emergency
action initiation and procedure in the area
protected by the fire alarm system
* Public Operating Mode
» Audible or visible signaling to occupants or

inhabitants of the area protected by the fire
alarm system

Operating
Modes

NFPA 72 3.3.193 ['19]

TN Fire Certification Course ©TNsI 2019 Slide 9-20

Average Ambient Sound Level According to Location
Locations Average Ambient
. . . Sound Level
Public Mode To ensure that audible publlg mode S{gnals are T~ e
. clearly heard, unless otherwise permitted by Educational occupancies 45dBA
Audible 18.4.3.2 through 18.4.3.5, they shall have a ok o
R . nstitutional occupancies 50¢
Requirements sound level at least 15 dB above the average Amb|ent Morcantilo occupancios 400BA
ambient sound |eVe| or 5 dB above the Piers and water-surrounded structures 40dBA
. . . N H Places of assembly 55dBA
maximum sound level having a duration of at olse Residertial booUpancies A
least 60 seconds, whichever is greater, SIRo pecUpaREl: 304BA
. Thoroughtares, high T0dBA
measured 5 ft above the floor in the e S5dBA
occupiable area, using the A-weighted scale Thoroughfares, 40dBA
(dBA) Tower occupancie: 35dBA
. Underground structures and windowless buildings 40dBA
NFPA7218.4.4.1['19] Vehicles and vessels 50dBA
NFPA 72 Annex A Table 18.4.4 ['19]
TN Fire Certification Course ©TNSI2019  §lide 9-21 TN Fire Certification Course ©TNSI2019  §lidle 9-22

Public Mode
Audible
Requirements

* Where approved by the AHJ or other
governing codes or standards, the
requirements for audible signaling shall
be permitted to be reduced or eliminated
when visible signaling is provided in
accordance with Section 18.5.

NFPA 72 18.4.4.2 ['19]

* Audible alarm notification appliances
installed in elevator cars shall be
permitted to use the audibility criteria for
private mode appliances detailed in
18.4.5.1.

NFPA 72.18.4.4.3 ['19]

TN Fire Certification Course @ TNEsA 2012 Slide 9-23

* If approved by the AHJ, audible alarm
notification appliances installed in
restrooms shall be permitted to use
the audibility criteria for private mode
appliances detailed in 18.4.5.1

Public Mode
Audible
Requirements

NFPA 72 18.4.4.4 ['19]

!
/

TN Fire Certification Course @, 2015  Slide 9-24

23
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Notification Appliances

* A signaling system arranged to stop or
reduce ambient noise shall comply with
18.4.4.5.1 through 18.4.4.5.3

* A fire alarm system arranged to stop or
reduce ambient noise shall produce a sound
level at least 15 dB above the reduced
average ambient sound level or 5 dB above
the maximum sound level having a duration
of at least 60 seconds after reduction of the
ambient noise level, whichever is greater,
measured 5 ft above the floor in the '
occupiable area, using the A-weighted scale

(dBA) ,

NFPA 72 18.4.4.5 ['19]

Public Mode
Audible
Requirements

TN Fire Certfication Course @ 2019 Slide 9-25

Public Mode
Audible
Requirements

* Visible notification appliances shall be
installed in the affected areas in
accordance with Section 18.5 or
Section 18.6

* Relays, circuits, or interfaces necessary
to stop or reduce ambient noise shall
meet the requirements of Chapter 10,
12,22, and 23 '

/

TN Fire Certiication Course @, 2015 Slide 9-26

NFPA 72 18.4.4.5 ['19]

25 26
* Shall have a sound level at least 10 dB above the i § h IE
average ambient sound level or 5 dB above the ﬁofi';: avlvar:znst;iomv:;rzggtiit:risfosiglﬁ reduce ambient
maximum sound level having a duration of at ’ . !
Private Mode least 60 seconds, whichever is greater, measured Private Mode ° zg gzron‘:ét:: :gdpurgs:;i:r:zgr;ﬂs;fr:ta:;iiﬁ 10
Audlble fhfet :bx:ieg:]ftlzdﬂ;:(;ll‘elrl(}gi)occuplable area, using Audlble level or 5 dB above the maximum sound level
: 3 H having a duration of at least 60 seconds after
Req uirements NFPA 72 18.4.5.1[19] Req uirements reduction of the ambient noise level, whichever is
* Where approved by the AHJ or other E::;etrr,‘::is’z:'gegtelassr:al(z (f‘;)Bil;ove the floor,
governing codes or standards, the > TR A , .
requirements for audble signaling shall be el ntfcaton sploces shale sl
permitted to be reduced or eliminated when 18.5 or Section 18.6
VI,SIbIe 5|g'nallng is provided in accordance * Relays, circuits, or interfaces necessary to stop or
with Section 18.5 NFPA 72 18.4.5.3 [19] reduce ambient noise shall meet the
NFPA 72 18.4.5.2 [19] requirements of Chapters 10, 12, 22 and 23
TN Fire Certification Course ©ThSI2019  §lide 9-27 TN Fire Certification Course ©TNSI2019  §lide 9-28
27 28
* Shall have a sound level measured at « Sound pressure level
the pillow level in the occupiable area, shall be measured
using the A-weighted scale dBA of with any barrier
S|eeping « at least 15 dB above the average ambient (door, C%rlta'"r or
sound level retractable
Areas * or 5 dB above the maximum sound level gartmon) ’:‘IaCEd
having a duration of at least 60 seconds aet\r',s::etasd the
i
* or a sound level of at least 75 dBA, ’ piF:IF;)w
whichever is greater Sleeping Area
NFPA 72 18.4.6.1 [19] , Measurements NFPA7218.4.6.2 [19]
TN Fire Certification Cour®csa 2019 Slide 9-29 TV FTe CeTTea o Course o TS 209 S e =31
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Notification Appliances

¢ Audible appliances provided for the
sleeping areas to awaken occupants
shall produce a low frequency alarm
signal that complies with the following:
¢ (1) The waveform shall have a
fundamental frequency of 520 Hz + 10
percent.
¢ (2) The notification equipment shall be
listed for producing the low frequency
waveform.

Sleeping
Areas

/

TN Fire Certfication Cour s 2019 Slide 9-31

NFPA 72 18.4.6.3 [‘19]

Narrow Band Tone Signaling for Exceeding =
Masked Thresholds

This subsection permits a more rigorous analysis and design

for audible signaling

Acoustic design practice and psychoacoustic research have long
recognized that for a signal to be audible it need only penetrate
the background noise in a one-third or a one octave band |

Noise at a lower frequency can mask a signal at an adjacent
higher frequency.

[
=

Thus, it is necessary to calculate the effective masked level
of the noise in accordance with established procedures

TN Fire Certification Course ©TNsI 2019 §lide 9-32

NFPA 72 18.4.7 ['19]

31 32
F—— g Tennessee Network of Security Integrators IE
‘. ._l_-Ns.l - ; ificati . . Top at least 6
b . TN Fire Certification Location of Aud|b|e ")'below _
Notification Appliances celing
. « If ceiling heights allow, and unless
AU d | ble otherwise permitted by 18.4.9.2
- L . through 18.4.9.5, wall-mounted T;Upatgem
4 “ above
N0t|f|cat|on appliances shall have their tops finished
. above the finished floors at floor
Applla nce heights of not less than 90 in. and
. below the finished ceilings at
ReqUIrements distances of not less than 6 in
NFPA 72 18.4.9 ['19]
TN Fire Certiication Course ©ThSI12019  §lide 9-33 TN Fire Certification Course ©ThSI2019  §lide 9-34
34
i /Appliances that are an integral part of a \&
4 N
. smoke detector, CO detector, smoke
Ceiling-mounted or recessed alarm, CO alarm or other initiating device
. appliances shall be permitted . shall be located in accordance with the
Location of NFPA72 18492 (19] Location of requirements for that device
Audible N J Audible o esasas Y
g . oo . M ing heigh her th i
NOtIf!Catlon /If combination audible/visible appliances NOtIf!Catlon C;Zr;t.llngnjllg&i;tz :l:;”abr; rsgrL;;riisegy\
Appl lances are :‘nstallecri], t”hs I(Lcation of t:f) inshtalled Applla nces provided the sound pressure level
appiiance sha fe etermined by the requirements of 18.4.4 for public mode or
requirements of 18.5.5 18.4.5 for private mode or 18.4.6 for
\NFPA 7218.4.9.3['19] Y, sleeping areas are met
\NFPA7218.4.9.5 [19] J
TN Fire Certfication Course ©Tns12015  Slide 9-35 TN Fire Certfication Course ©TnsI 2019 Slide 9-36
35 36
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Notification Appliances

Tennessee Network of Security Integrators IE
TN Fire Certification

Textual Audible

Within the acoustically distinguishable
space where voice intelligibility is

o pre . Voice Evac required, voice communications
Notification . systems shall reproduce prerecorded,
VOice EVAC Ca pa blities synthesized, or live (e.g., microphone,
telephone handset, and radio)
App||ance messages with voice intelligibility '
Req ul rementS NFPA 72 18.4.11 [19] ,
TN Fire Certfication Course © Ts12019  Slide 9-37 TN Fire Certfication Cour @54 2019 Slide 9-38
38
* Fire alarm systems used for partial
evacuation and relocation shall be . .
E designed and installed such that attack by Unless otherwise permitted by 24.4.8,
mergencY fire within a notification zone shall not evacuation messages shall be preceded
V0|ce/AIarm impair control and operation of the and followed by a minimum by a
Communications notification appliances outside that Message mlnlmLL['n of‘twolcycle‘sff)fdthefsmf;gency
notification zone . evacuation signal specified in 18.4.2.
SVS_atem Requirement (Temporal Three)
Application
« NFPA 72 23.10 [‘19
r19) NFPA 72 24.4.2.1 ['19] '
TN Fire Certification Course 0 TNESA 2019 Slide 9-39 TN Fire Certification CourM®esa 2015 Slide 9-40
39 40
Where the .SySt.em s us'ed to transmlt' The sequence [the alert tone followed by the
relocation instructions or other fire
i 1 message(s)] shall be repeated at east three
emergde:cgnon—evéa\alla 1iotn mefsslfges,dab i times to inform and direct occupants in the
Message second to 5-second alert tone followed by Message evacuation signaling zone where the alarm
: a message (or messages where multi- H initiation originated, as well as other
Reqmrement channel capability is used) shall be Reqmrement n originated, )
rovided evacuation signaling zones in accordance
P with the building fire safety plan
NFPA 72 24.4.8.3 ['19] ’ ’
/ NFPA 72 24.4.8.3.2 [19] /
TN Fire Certification Cour@®csa 2019 Slide 9-41 TN Fire Certfication Cour®sa 2019 Slide 9-42
41 42
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Notification Appliances

Shall not impair the required operation

Need an attention-getting signal to Fire alarm system speakers providing ancillary
alert occupants of the pending functions shall meet the conditions of either
) . i 24.3.4.2(1) or (2):
transmission of a voice message Anc'”_ary
FUnCUOnS (1) The fire command center shall be constantly attended
by trained personnel, and selective paging is permitted by
Alert Tone Play Standard Play Message the AHJ
Voice Message with Tone (2) All of the following conditions shall be met:
(a) The speakers and associated audio equipment are
installed or located with safeguards to resist tampering
or mis-adjustment of those components essential for
intended emergency notification.
NFPA7224.3.5[19] (b) The monitoring integrity requirements of Section
10.17 continue to be met while the system is used for
non-emergency purposes
TN Fire Certiication Course © TNESA 2019 Slide 9-43 TN Fire Certification Course © Ths1 2019 Slide 9-44
4 N A Tennessee Network of Security Integrators
L -I-Ns-l TN Fire Certification
Where required, each enclosed stairway shall
. be equipped with speakers connected to a
Fire Alarm separate notification zone for manual V|S| ble
Spea ker selective paging only f
Appliances | wmmmassis Notification
TN Fire Certification Cour s 2019 Slide 9-45 TN Fire Certfication Course 0TS 2019 Slidle 9-46
IE The flash rate shall not exceed two flashes per
Audible or visible signaling only to those second (2 Hz) nor be less than one flash every
Private | persons directly concerned with the second (1 Hz) throughout the listed voltage range
Operating | implementation and direction of of the appliance
Mode — | emergency action initiation and
See 18.6 procedure in the area protected by the A maximum pulse duration shall be 20
fire alarm system . milliseconds
Two Sets of Device
Re uirements Re uirements Pulse greater than 2o milliseconds but not greater
q q than 100 milliseconds shall be permitted if the
Publi alerting capability is equal or greater than a 20
ublic | pydible or visible signaling to occupants millisecond device.
O[Cf’g“"g or inhabitants of the area protected by
se:ﬁ;_s the fire alarm system The pulse duration shall be defined as the time
i interval between initial and final points of 10
percent of maximum signal
TN Fire Certfication Course ©TNs12019  Slide 9-47 NFPA 72 18.5.3 [‘19] TN Fire Certfication Course ©Ths12015  Slidle 9-48
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Notification Appliances

Device
Requirements

/Visual notifications appliances used for
fire alarm signaling only or to signal the
intent for complete evacuation shall be
clear or nominal white and shall not
exceed 1000 cd (effective intensity)

\NFPA 7218.5.3.5[19]

~

-

Appliances used to signal occupants to
clear, nominal white, or other color

NFPA 72 18.5.3.6 ['19]

seek information or instructions shall be

required by the building emergency plan.

%
N

/

TN Fire Certification Course © TNs! 2019

Slide 9-49

NFPA
Appliance
Location

* Wall-mounted appliances shall be
mounted such that the entire lens is
not less than 80 in. and not greater
than 96 in. above the finished floor or
at the height determined by
performance based alternative of

NFPA 72 18.5.5.1[‘19]

¢ Appliances listed for mounting parallel
to the floor shall be permitted to be
located on the ceiling or suspended
below the ceiling.

NFPA 72 18.5.5.4 ['19]

TN Fire Certiication Course © TNEsA 2015 Slide 9-50

50

* Where low ceilings do not allow 80

inches below the ceiling
NFPA 72 18.5.5.2 ['19]

¢ Where low ceilings do not allow 80
inch mounting the room size covered
by a visual appliance shall be reduced
by twice the difference between the

and the actual mounting height
NFPA 72 18.5.5.3 ['19]

inch mounting - they shall be mount 6

minimum mounting height of 80 inches

TN Fire Certfication Course © TNEsA 2019 Slide 9-51

Spacing in
Rooms

NFPA 72 18.5.5.5.1 [‘19]

Spacing shall be in accordance with either Table
18.5.5.5.1(a) and Figure 18.5.5.5.1 or Table
18.5.5.5.1(b).

u

accordance with Table 18.5.5.5.1(a) or Table

Visible notification appliances shall be installed in
18.5.5.5.1(b) using one of the following:

* Asingle visible notification appliance

* Two groups of visible notification appliances, where visual

appliances of each group are synchronized, in the same

room or adjacent space within the field of view. This shall

include synchronization of strobes operated by separate
systems

* More than two visible notification appliances or groups of

synchronized appliances in the same room or adjacent

space within the field of view that flash in synchronization

TN Fire Certification Course © TNS| 2019

Slide 9-52

52

* Room spacing in accordance with Table
18.5.5.5.1(a) and Figure 18.5.5..1 for wall-
mounted appliances shall be based on locating
the visible notification appliance at the halfway
distance of the wall

* In square rooms with appliances not centered
or in non-square rooms, the effective intensity
(cd) from one visible wall-mounted notification
appliance shall be determined by maximum
room size dimensions obtained either by
measuring the distance to the farthest wall or
by doubling the distance to the farthest

!

adjacent wall, whichever is greater, as required,

by Table 18.5.5.5.1(a) and Figure 18.5.5.5.1

TN Fire Certfication Cour s 2015 Slide 9-53

Spacingin
Rooms

NFPA 72 18.5.5.5 [‘19]

« If room configuration is not square, the
square room size that allows the entire room
to be encompassed or allows the room to be
subdivided into multiple squares shall be
used

/

TN Fire Certification CourSMB®esa 2015 Slide 9-54

!

49
NFPA
Appliance
Location
51
Spacingin
Rooms
NFPA 72 18.5.5.5 [‘19]
53

TN —Fire Certification Course © TNSI 2019
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Notification Appliances

Spacingin
Rooms

NFPA 72 Table 18.5.5.5.1(a) [19]

Table 18.5.5.5.1(a) Room Spacing for Wall- Mousted Visual Notification Appliances

Minimum Required Light Output
[Effective Intensity (cd)]

Maximum Room Size

TN Fire Certfication Cour @54 2019 Slide 9-55

NFPA 72 Table 18.5.5.5.1(b) [19]

Table 18.5.55.1(b) Room Spacing for CeilingMounted Visible Notification Applisnces

Masimum Room Size

Maximum Lens Height*

Ceiling
Mounted
Spacing

0 0.l 1o

TN Fire Certifcation Cour@Mesa 2019 Slide 9-56

55 56
Ceiling 6 |£
Adjust for Ceiling Heights
o 20 feet or less in width shall follow
aiicellinslisistlexcesd 0N either 18.5.5.5 or 18.5.5.6.
ceiling-mounted visible notification
appliances shall be suspended at or Corridor NFPA7218.5.5.6.1['19]
below 30 ft or at the mounting O t
el Gletemi ] ol e ptions Greater than 20 feet in width shall
performance-based alternative of
18.5.5.7, or wall-mounted visual not follow 18.5.5.6
notification appliances shall be NFPA 72 18.5.5.6.2 [19]
installed in accordance with Table
18.5.5.5.1(b)
Finished Floor
NFPA 72 18.5.5.5.6 [19] TN Fire Certication Course ©Ths12015  Slile 9-57 TN Fire Certfication Course ©Tns12019  Slide 9-58
57 58
In a corridor application, visible If there is an interruption of the concentrated
appliances shall be rated not less viewing path, such as a fire door, an elevation
than 15 cd change, or any other obstruction, the area shall
be treated as a separate corridor
. NFPA 72 18.5.5.6.3 ['19] i . NFPA 72 18.5.5.6.6 ['19]
Corridor \_ J Spacing in )
Req uirement /Visual notification appliances in corridors\ Corridors /Wall-mounted visible notification appliances in h
shall be located not more than 15 feet corridors shall be permitted to be mounted on
from the end of the corridor with a either the end wall or the side wall of the
. corridor in accordance with spacing
separation nof: greater than 100 feet requirements of 18.5.5.6.5
between appliances NFPA 72 18.5.5.6.8 ['19]
\NFPA 72185.5.6.6['19] J \_ J
TN Fire Certfication Course ©Tns12019  Slide 9-59 TN Fire Certfication Course ©TnsI 2019 Slide 9-60
59 60
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Notification Appliances

In corridors where more than two

=

ﬂy design that provides a minimumh

0.4036 lumens/ m2 (0.0375
lumens/ft2) of illumination at any point
within the covered area at all angles

Corridor visible notification appliances are in Performance- :grec';'ﬁdobry g_‘lf_’ por[ir dlstrézrsmglplanes
. any field of view, they shall flash in Based wafl- or celling-mountec public
Requ”-ement svnchronization mode visual notification appliances in
Y Alternative ANSI/UL 1971, ANSI/UL 1638, or
NFPA72 18.5.5.6.7 ['19] equvalent, as calculated for the
maximum distance from the nearest
appliance, shall be permitted in lieu of
QS.S, excluding 18.5.5.8.
TN Fire Certfication Course © TNs12019  Slide 9-61 NFPA 72 18.5.5.7 ['19] TN Fire Certiication Course ©TNsI 2019 Slide 9-62
61 62
Documentation provided to the AHJ shall include |£ g
{the following: P J * Combination smoke detectors or CO H
* Inverse Sq\;are Law calculations using each of detectors and visible notification
the vertical and horizontal polar distribution alppllancescc())r Clombmat:jon. S.T;IIOke
angles in ANSI/UL 1971, Standard for Safety a ar,n_]s O.I‘ a a_rms anavisi e,
Signaling Devices for Hearing Impaired, or nOt'f'Catc'lon appl,'ahncﬁs shaIII_bebllnstaIIed
i in accordance with the applicable
Performance- equivalent .
 The calculations shall account for the effects of I . requirements of Chapters 17,18, 23,
Based polar distribution using one of the following: S eEp|ng ArEaS and 29
. (a) The percentages from the applicable « Table 18.5.5.8.3 shall apply to sleepin
Alternat|ve table(s) in ANSI/UL 1971, Standard for Safety areas PRy P
Signaling Devices for Hearing Impaired, or i . . X
equivalent ¢ For rooms with a linear dimension
(b) The actual results of laboratory tests of the greater than 16 ft, the visible
specific appliance to be used as recorded by notification appliance shall be located
the listing organization within 16 ft of the pillow
NFPA 72 18.5.5.8 [19]
NFPA 72 18.5.5.7 [19] TN Fire Certfication Course ©TNs12019  Slide 9-63 TR FITe CeTeaTon Course U TS 20— STigie 964
63 64
o 0
N V|S|b|§ .
less than 24" 0 Characteristics
or Mmore - Visible notification appliances used in the
. Private Mode private mode shall be of a sufficient
SIeepmg ¢ 16/ Maximum 41»& quantity and intensity, and located so
Room Spacing 110cd as to meet the intent of the user and
the AHJ
| | NFPA 72 18.6 ['19]
Sleeping Room Spacing
Figure from H
TN Fire Certification Course ©Tns12019  §lide 9-65 TN Fire Certification Course ©TNSI2019  §lide 9-66
65 66
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Notification Appliances

/INSI®

Tennessee Network of Security Integrators |£

A supplementary visible notification TN Fire Certification
appliance shall be intended to augment
an audible or visible signal
Supplementary . .
Visible A supplementary visible notification TeXtual V|S|b|e
. l appliance shall comply with its marked . .
Signaling rated performance Not|f|cat|0n
Method .
Supplementary visible notification Appl lance
appliances shall be permitted to be .
located less than 80 in. above the floor Req dlreme ntS
NFPA 72187 [19] TN Fire Certfication Course © TNs12019  Slide 9-67 TN Fire Certification Course © Ths1 2019 Slide 9-68
67
Applicati Public Mode &
.
pplication. o X Textual and graphical visible notification
 Textual and graphu: visual apphances appliances used in the public mode shall
shall be permitted to be to signal be located to ensure visibility to the
information about fire or other occupants of the protected area or to the
TeXtual emergency conditions or to direct Textual intended recipients
. intended responses to those conditions . .
Visible NFPA72 18.9.1 {19] Visible
Appliances » Performance. Appliances = .
* The information produced by textual = l‘"}E—'H.E*?“‘ 1 F'{.a s
visible appliances shall be clear and '
legible at the intended viewing distance
NFPA 72 18.9.3 ['19]
NFPA 218.9.2.2 ['19]
TN Fire Certification CourfB®csa 2019 Slide 9-69 TN Fire Certfication Course 0TS 2015 Sidle 9-70
69 70
IE Fa o 2 Tennessee Network of Security Integrators IE
L TNSI@ TN Fire Certification
Textual Private Mode
Visible Unless otherwise permitted or required by other
R governing laws, codes, or standards, or by other .
App“ances parts of this Code or by the AHJ, all textual and Tact”e
graphical visible notification appliances in the
private mode shall be located in rooms that are i i
accessible only to those persons directly N Otlfl Cat I o n
concerned with the implementation and direction .
of emergency response in the areas protected by Ap pl |a n Ce
the system K
NFPA 72 18.9.2.1 [‘19] Req u I re m e nts
TN Fire Certfication Course ©TnsI 2019 Slide 9-71 TN Fire Certification Course ©Ths1 2019 Slide 9-72
71
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Notification Appliances

Tennessee Network of Security Integrators |£

* Tactile appliances shall be permitted if used in ’ @ TN Fire Certification

addition to audible or visible, or both,
notification appliances

Tactile

Appliances * Tactile appliances shall meet the performance

requirements of ANSI/UL 1971, Standard for
Safety Signaling Devices for Hearing Impaired,
or equivalent

Exit Marking
audible
Appliances

NFPA 72 18.10 [‘19]

-

TN Fire Certfication Course ©TNs12019  Slide 9-73 TN Fire Certification Course ©Ths1 2019 Slide 9-74

73
Must meet or exceed the manufacture’s Tlhe exit marking audible notificatiop appliance
PP signal shall penetrate both the ambient noise
specifications ° ,
and the fire alarm signal
. . Gensure that they produce the desired \ . . Must be installed in accordance with all
Exit Marking directional effects for 50 feet within Exit Marking manufacture’s requirements
H unobstructed path, they shall meet the H
AU(.ijle audibility requirements of 18.4.7 in at least AU(.ij|e
App||ances 1/3 octave band or one octave band within App| iances Shall be located at the entrance to all building
the effective ranges of the interaural time exits and areas of refuge
difference, interneural level, or intensity
difference, and anatomical transfer function
or head-related transfer function Devices marking areas of refuge shall provide a
Qcallzatlon clues / sound distinct from that used for other exits
NFPA7218.4.8 [19] T Fire Certfcation Course 0Tvs1201  Slicle 9-75 NFPA 72 18.4.8 [19] N Fie Cenicaion Course 0 s 2015 Sicle 9-76
75 76
Directional
Sound
TN Fire Certfication Course ©TnsI 2019 Slide 9-77
77
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Signaling Systems

/TNSI®

Tennessee Network of Security Integrators
TN Fire Certification

Except as permitted by 26.2.2,
all fire alarm signals received
by a supervising station shall
be immediately retransmitted

=

Signa“ng Alarm Signal to the communications center.
Disposition
Systems *26.2.2 allows an AHJ to allow
verification call to be made for
specific reasons if 8 specific
requirements are met.
TN Fire Certification Course © TSI 2019 Slide 10-1 TN Fire Certification Course © TSI 2019 Slide 10-2
1
Signals shall be retransmitted to the *Where required by the
?:ljgm"g'f‘a“ms center by one of the enforcing authority, governing
laws, codes, or standards,
Alarm Signal « Signals identified by zone retransmitted Alarm Signal alarm signals transmitted to a
Disposition by zone. Content supervising station shall be by
. f);/g:?)liitl;dentlﬁed by point retransmitted addressable device or zone
o Signals received by event retransmitted identification '
by event.
NFPA 72 26.2.3 ['19] ,
NFPA 72 26.2.1.3 [19]
TN Fire Certiication Course © THs! 2019 Slide 10-3 TN Fire Certfication Course © Thes# 20 s [ide 10-4
3
CO signals must take precedence All supervising station fire alarm systems h
over supervisory and trouble signals, shall be programmed to report restoral
and be distinct as a CO alarm signals to the supervising station of all alarm,
) supervisory, and trouble signals upon
restoration of the activation
Upon receipt supervising station NFPA 72 26.2.5.1 [19]
cO Signals shall do the following in this order: Rgstoral \ /
Signals 4 A .
« Immediately retransmit the signal Any signal received by the supervising station
« Contact the responsible party that has not restored to normal condition
within 24 hours of initial receipt shall be
e Inform the subscriber to either follow pre-set redisplayed to an operator as g nonrestored
plaréor g?t to f;esf;lalr (by window or o signal and shall be reported to the subscriber.
outdoors), verify all occupants accounted for ,
and not to re-enter the building. NFPA7226.25.2[19] /
NFPA 72 26.2.4.1['19] TN Fire Certification Course © TNSI 2019 Slide 10-5 TN Fire Certification Course © TNSI 2019 Slide 10-6
5
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Signaling Systems

Y=

/Supervising station customers or clients and the
AHJ shall be notified in writing by the new
supervising station within 30 days of any change
of service provider that results in signals from
their property being handled by a new
supervising station facility

mhere the new provider of supervising
station services covered by 26.2.7.1 does
not provide the required testing, the new
provider shall notify the alarm system
owner of the need to test all zones,
points, and signals from each affected

=

Cha nge of \iFPA 7226271119 J Change of property in accordance with the
serVICe m/here the new provider supervising station \ Seerce requirements of Chaptgr 1,4 prior to or at
service covered by 26.2.7.1 also provides the the next scheduled periodic test
required testing, the new provider shall test all \SPA 7226.2.7.3['19] J
zones, points, and signals from each affected
property in accordance with the requirements of The supervising station shall notify the AHJ
Cha.pte_r 14 at or prior to the next scheduled prior to terminating service
periodic test
\\NFPA 7226272 [1] J NFPA 72 26.2.7.4 [19]
TN Fire Certification Course © TNS| 2019 Slide 10-7 TN Fire Certification Course © TSI 2019 Slide 10-8
7 8
{,INSI‘ Tennessec-er:e;\i/\;zrl((:::tsi:icct;r;i:‘ntegrators |£ |£
_ Central Station Service Alarm System 26.3
e The use of a system or a group of
systems in which the operations of
circuits and devices at a protected
Types Of System Types property are transmitted to, recorded
in, maintained by, and supervised from
Syste ms a listed central station that has
competent and experienced operators
who, upon receipt of a signal, take such
action as required by this Code.
N Fire Certication Course 0751201 Slide 10-9 NFPA723.3.219.1 [19] N Fire Certication Cowrse ©7TNs1201  Slide 10-10
9 10
Proprietary Supervising Station Alarm i &
System 26.4 Remote Supervising Station Alarm System
¢ Aninstallation of an alarm system that 26:5
serves contiguous and noncontiguous ¢ A protected premise fire alarm system
properties under one ownership, from a (exclusive of any connected to a public
proprietary supervising station located emergency reporting system) in which
System Types at the protected premise, or at one of System Types alarm, supervisory, or trouble signals
multiple noncontiguous protected are transmitted automatically to,
premises, at which trained, competent recorded in, and supervised from a
personnel are in constant attendance. remote supervising station that has
K i K competent and experienced servers and
Not Fovgred in this course. Study this operators who, upon receipt of a signal,
§ectlon if you have this type of system to take such action as required by code.
install. NFPA 72 3.3.219.3 [19]
NFPA 72 3.3.219.2 ['19] TN Fire Certification Course ® Ths! 2019 Slide 10-11 TN Fire Cerification Course © TS| 2019 Slide 10-12
11 12
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Signaling Systems

e | X
h Tennessee Network of Security Integrators |£
/TNSI®

TN Fire Certification

Central Station
Requirements

Installation of fire alarm transmitters

Alarm, guard, supervisory, and trouble
signal monitoring

Central
Station
Service Scope

Retransmission

Associated record keeping and reporting

Testing and maintenance

Runner service

Y Y Y Y Yy
- A A A A A

Requirements the delivery of service.

Signal monitoring, retransmission, and

associated record keeping shall be provided by

a company that has a listing for central station '
alarm services covering these elements.

TN Fire Certfication Course ©TNs1 2019 Slide 10-13 NFPA7226.3.2[19] N Fire Certication Course ©Ths1 2019 Slide 10-14
The central station service elements shall be Indication of Central Station Service O
provided under contract to a subscriber by a he o Rl _ i hatthe 3l i
prime contractor that has a listing for central The prime contractor shall conspicuously indicate that the alarm system providing
tation fi | . service at a protected premise complies with all the requirements of this code through
station tire alarm services. the use of a systematic follow-up program under the control of the organization that has
The prime contractor shall be responsible for listed the prime contractor
Contract code compliant .Serwce delivery, regardless _Of [The documentation shall include at a minimum: ]
any subcontracting arrangements involved in

¢ 1. Name of prime contractor

® 2. Full description of alarm system

* 3. Issue and expiration date of the documentation

* 4. Name, address, and contact information of listing agency
5. Identity of AHJ for the installation

The documentation shall be posted within 3 feet of the control unit and copies made
NFPA 72 26.3.3 [19] available to the AHJ upon request
TN Fire Certification Course © TNESA zmpslide 10-15 TN Fire Certification Course © TNSI 2019 Slide 10-16
15 16
/ \ i The central station shall perform the &
The requirements for the following actions:
Facilities, equipment, personal,  Retransmit the alarm to the communications
and record keeping at the listed center in accordance with 26.2.1 unless it is a
.. . test
Ce ntral Central Supervising Station are * Dispatch a runner or maintenance person to
Supervising found at NFPA 72 26.3.5, 26.3.6, Disposition of the arrive within 2 hours after receipt of a
. 26.3.7, and 26.3.9 [‘19] . signal to investigate unless the supervisory
Station \ j Alarm SlgnaIS signal is cleared in accordance with a
H scheduled procedure determined by
Requirements 36.3.83 3(1)
These go beyond scope of this « Immediately notify the subscriber unless it is
course a test
 Provide notice to the subscriber or AHJ
jurisdiction, or both, if required
TN Fire Certification Course © TNS| 2019 Slide 10-17 NFPA7226.3.8.3.1["19] TN Fire Certification Course © TNSI 2019 Slide 10-18
17 18
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Signaling Systems

Guard’s Tour
Supervisory
Signal

NFPA 72 26.3.8.3.2 [‘19]

. Upon failure to receive a guard’s tour
supervisory signal within a 15-minute maximum
grace period, the central station shall perform
the following actions:

1. Communicate without unreasonable
delay with personnel at the protected
premises

2. Dispatch a runner to the protected
premises to arrive within 30 minutes of
the delinquency if communications
cannot be established

3. Report all delinquencies to the subscriber
or AHJ, or both, if required

. Failure of the guard to follow a prescribed route
in transmitting signals shall be handled as a
delinquency

TN Fire Certification Course © TNESA 2019 Slide 10-19

Disposition
of
Supervisory
Signals

NFPA 72
26.3.8.3.3[19]

[

The central station shall perform the
following actions:

e Communicate immediately with the
person(s) designated by the subscriber &
notify the fire department, law enforcement
agency, or both when required by the AHJ
Dispatch a runner or technician to the
protected premises to arrive within 2 hours
after receipt of a signal if equipment needs
to be manually reset by the prime contractor
Except where prohibited by AHJ the runner
or technician can be recalled if the system
can be reset back to normal

TN Fire Certification Course © TNSI 2019 Slide 10-20

The Ce.ntral SFatlon shall perform the Upon receipt of trouble signals or other signals
. oy foIIowmg actions: pertaining solely to matters of equipment
Dlspos|t|0n . . . maintenance of the fire alarm systems, the central
¢ Notify the AHJ & subscriber when sprinkler station shall perform the following actions:
Of systems or other fire suppression systems or 1. If areceived trouble signal does not restore
. equipment have been wholly or partially out within 15 minutes, communicate
SU pe rviso ry of service for 8 hours . immec!iately with persons designated by the
. . Wh e has been restored. orovid Trouble Signals subscriber
S|gna |S ?” service has been restore ’ provide 2. Dispatch personnel to arrive within 4 hours
notice to the AHJ a_nd the sub§crlber asto to initiate maintenance, if necessary
the nature of the signal, the time of 3. When the interruption is more than 8 hours
occurrence, and the restoration of service provide notice to the subscriber or the fire
when equipment has been out of service for department if required by the AHJ as to the
NFPA 72 8 hours or more nature of the interruption, the time of
26.3.8.3.3 ['19] NFPA 72 26.3.8.3.4 [19)]. occurrence, and the restoration of service
TN Fire Certification Course © TNSI 2019 Slide 10-21 TN Fire Certification Course © TNESA 2019 Slide 10-22
The central station shall dispatch personnel to
All test signals received shall be recorded to arrive within 2 hours if protected premises
indicate date, time, and type equipment needs to be manually reset after
testing
Test signals initiated by the subscriber,
including those for the benefit of an AHJ, shall The prime contractor shall provide each of its
. be acknowledged by central station personnel H representatives and each alarm system user with
TeSt Slgna IS whenever the subscriber or authority inquires TESt Slgnals a unique personal identification code

NFPA 72 26.3.8.3.5 [‘19]

Any test signal not received by the central
station shall be investigated immediately and
action shall be taken to reestablish system
integrity

TN Fire Certification Course © TNSI 2019

Slide 10-23

NFPA 72 26.3.8.3.5 [“19] 1 Fire Certifcation Course © Tiisi 2019

In order to authorize the placing of an alarm
system into test status, a representative of the
prime contractor or an alarm system user shall
first provide the central station with his or her
personal identification code

Slide 10-24

23
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Remote
Supervising Remote Station
Station Fire

Alarm System

Section 26.5 shall apply where
central station service is neither
required nor elected

NFPA 72 26.5 ['19]

TN Fire Certification Course © TNSI 2019 Slide 10-25 TNFire Certification Course © TNESA 20T Stide10-26
26
Indication of Remote Station Service d
The requirements for the Facilities,
Owners of system shall provide annual documentation to the AHJ identifying the Equ"?mem' per§°na|r and record .
party responsible for inspection, testing, and maintenance required in Chapter 14 R t keeping at the listed Central Supervising
emote Station are found at NFPA 72 26.5.3,
i i . Pt 26.5.4,26.5.5, and 26.5.8 [‘19
[The documentation shall take one of the following forms: ] SU peerSlng \ [‘19] Y,
1. Affidavit attesting to the responsibilities and qualifications of the parties Stat|0n / \
performing the inspection, testing, and maintenance and accepting responsibility of Requirements
compliance and signed by a representative of the service provider These go beyond scope of this course
* 2. Documentation indicating code compliance of the remote station alarm system
issued by the organization that listed the service provider
¢ 3. Other documentation acceptable to the AHJ \\ /
TN Fire Certification Course © TNS| 2019 Slide 10-27 TN Fire Certification Course © TNSI 2019 Slide 10-28
27 28
‘ The remote station shall perform the i
following actions: Upon receipt of a trouble signal that is not
* Retransmit the alarm to the communications prearranged:
H H™ center in accordance with 26.2.1.
DinOSItlondOf « Immediately notify the owner or the owner’s DiSpOSition of ‘ Immed]lately notify t.he owner or the
arman representative. owner’s representative.
Supervisory * NFPA7226.5.6.3.1 ['19] Trouble ¢ Where required, notify the AHJ
Signals Upor? receipt of a supervisory signal Slgnals Remote station operators may delay
that is not prearranged: transmission for 15 minutes and if trouble
- - 3 restoral is received in that 15 minute
¢ Immediately notify the owner or the owner’s N e
representative. period no notification is needed.
* Where required, notify the AHJ
* NFPA 72 26.5.6.3.2 ['19]
TN Fire Certification Course © TNSI 201 slide 10-29 NFPA 72 26.5.6.3 [‘19] TN Fire Certification Course © TNSI 2019 slide 10-30

29 30
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Transmission
Methods

TN Fire Certification Course © TNSI 2019 Slide 10-31

Performance
Based
Technologies

NFPA 72 26.3 ['19]

different from specific methods covered in this
chapter shall be allowed if they conform to the

Communication methods operating on principles |£
erformance requirements of this section

Provision shall be made to monitor the integrity of
the transmission technology & its communication
path

Where a single path is used the following
requirements shall be met:

¢ The path shall be supervised at an interval of not
more than 60 minutes

* A failure of the path shall be annunciated at the
supervising station within 60 minutes

* Failure to complete a signal shall be annunciated at
the premises in accordance with 10.15

TN Fire Certification Course © TNSI 2019 Slide 10-32

Performance
Based
Technologies

Where a multiple transmission path is
used the following requirements shall be
met:

¢ 1. The path shall be supervised at an interval of
not more than 6 hours.

* 2. Afailure of any path shall be annunciated at
the supervising station within 6 hours..

3. Shall be arranged so that a single point of
failure shall not cause more than a single path
to fail.

* 4. Failure to complete a signal shall be

A single technology shall be permitted to be used
to create multiple paths provided that 26.6.3.4(1)
through 26.6.3.4(4) are met.

NFPA 72 26.3 ['19]

TN Fire Certification Course © TNSI 2019

Slide 10-33
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Digital Alarm
Communicator
Systems

TN Fire Certification Course © TNSI 2019

Slide 10-34

Digital Alarm
Communicator
Transmitter

Shall be connected to Managed-
Facilities-Based Voice Network
upstream of any private telephone
system at the protected premise

4 N

MFBVN shall be under the control of
the subscriber of the alarm service

o /

NFPA 72 26.6.4 [19]

TN Fire Certification Course © TNSI 2019

Slide 10-35

Digital Alarm
Communicator
Transmitter

NFPA 72 26.6.4.1.4 (A) ['19]

A system employing a DACT shall employ a &
single phone line and one of the following:

* One-way private radio system
* Two-way RF multiplex system
* Transmission means complying with 26.6.3.
¢ A second phone line where all the following are met:
e Access to other technology in 1, 2, or 3 is not
available
* The AHJ approves
* The DACT is programmed to call a second DACR
when the signal transmission sequence to the first is
unsuccessful
¢ DACT is capable of selecting the operable means if
the other fails
* Each line is tested in accordance with 26.6.4.1.4(B)
or alternating 6 hours

TN Fire Certification Course © TNSI 2019

Slide 10-36

35
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The following requirements shall
apply to all combinations listed in
26.6.4.1.4(A):

* Means for supervising each channel approved for its

1o method of communication.
Dlglta I Ala rm * If no signal sent within 6 hours a test signal is sent.
Com mu nlcator « Failure of one channel will cause a trouble sent on the
. other within 4 minutes.
Tra nsm |tter * When one fails all status changes shall be sent over the
other.

Primary channel capable of indicating to the DACT that

message received at supervising station.

* Unless the primary has failed, the first attempt shall be
on the primary channel.

* Simultaneous transmission on both channels permitted.

Failure of telephone lines annunciated locally.

NFPA 72 26.6.4.1.4(B) ["19] 1 ire centcation Course © s 2019 Slide 10-37

Tennessee Network of Security Integrators
TN Fire Certification

Radio System

TN Fire Certification Course © TNSI 2019 Slide 10-38

37

Radio
Systems

¢ Code breaks them into two sections.
* Two-Way RF Multiplex systems 26.6.5

* One-Way Private Radio Alarm Systems
26.6.5.2

« If installing one of these read through
the proper section in NFPA 72

/

TN Fire Certfication Course © Ties 20 M S ide 10-39

!

39
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Annunciators

TN Fire Certification Course © TNSI 2019 Slide11-1

* Where required by
other governing
laws, codes, or
standards, the
location of an
operated initiating
device shall be
annunciated by

Alarm Annunciation

visible means

NFPA 7218.1.1[‘19]

TN Fire Certification Course © TNSI 2019 Slide11-2

1
*Visible annunciation of the * Where required by
. other governing laws,
location of an operated codes, or standards,
initiating device shall supervisory and/or
o trouble conditions
*be by an indicator lamp, shall be annunciated
Alarm alphanumeric display, printout, by visible means
Annunciation or other approved means « Visible annunciation
e not be canceled by the means shall be by an
N Y indicator lamp, an
used to deactivate alarm alphanumeric display,
notification appliances Supervisory and Trouble a printout, or other
means
NFPA 72 10.18.1 [19] - / Annunciation || a2 1018219)
- TN e Cerifoaion Course 0T 00 STide114
3
* The visible Annunciator Access

Supervisory and Trouble
Annunciation

annunciation of
supervisory and/or
trouble conditions
shall not be
canceled by the
means used to
deactivate
supervisory or
trouble notification
appliances

* You can Silence but

must display until
issue is fixed

NFPA 72 10.18.2 [19]

TN Fire Certification Course © TNSI 2019 Slide11-5

and Location

¢ All required annunciation
means shall be readily
accessible to responding
personnel

* All required annunciation
means shall be located as
required by the AHJ to
facilitate an efficient
response to the situation

NFPA 72 10.18.3 [19]

TN Fire Certification Course © TNSI 2019 Slide11-6
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Annunciators

= ! =
| « Each floor of the building | |
Visi . shall be considered as a
isible annunciators shall be capable of separate zone
displaying all zones in alarm « If a floor of the building is
subdivided into multiple
Al éones by fize %r Smeke|
. . arriers and the fire plan
arm If all zones in alarm are not displayed for the protected P
iati i i = premises allows
Annunciation S|mu_|taneously, the zone of origin shall e Felocation of becupants
DiS Ia be displayed .t from the zone of origin to
p y another zone on the
- - same floor, each zone on
If all zones in alarm are not displayed the floor shall be
. annunciated separately
simultaneously, there shall be an « Each building shall be
indication that other zones are in alarm Annunciation Zonlng annunciated separately
NFPA 72 10.18.5 [‘19]
NFPA 72 10.18.4 [‘19]
TN Fire Certification Course © TNSI 2019 Slide11-7 TN Fire Certification Course © TNSI 2019 Slide11-8
7 8
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Ancillary Circuits- Interconnecting Special Systems

e N ’ Tennessee Network of Security Integrators |£
/TNSI®

TN Fire Certification . Extinguishling Sys.tems « Fire Safety Functions
Wet Pipe Sprinkler « Door Holders

Pre-Action Sprinkler « Elevator Recall

On-off Sprinkler « HVAC

Dry Pipe Sprinkler * Access Control

Extinguishing Systems

Halon Fire Extinguishing

ystems

Ancillary
Circuits

Ancillary Circuits-
Interconnecting
Special Systems

Carbon Dioxide
Extinguishing Systems
Dry Chemical Automatic
Systems

Low Expansion Foam
Systems

Medium Expansion Foam
Systems

High Expansion Foam
Systems

.

.

TN Fire Certification Course ® TNS| 2019 Slide 12-1

TN Fire Certification Course © TNesA 2019 Slide 12-2

,TNSI : Tennessee Network of Security Integrators |£ |£
JA R h. 4T TN Fire Certification
A fire suppression system that uses a series
of pipes with heat sensing valves that open at
a predetermined tempature. This allows the
. . water to flow and control the spread of a fire
Automatic Automatic
Spr|nk|er Sprlnkler The installation is governed by NFPA 13
S t SyStem Installation of Sprinkler Systems
ystems
We do not specify and install this equipment.
However NFPA 72 requires monitoring these
systems
TN Fire Certification Course © TNSI 2019 Slide 12-3 TN Fire Certification Course © TNSI 2019 Slide 12-4
3 4

/Activation of the device shall occur\ i /The number of waterflow alarm N &
:”Eha:Int?)oosrecr(::r;ctjessrotfh\;\l:ttir:(f)l\gw initiating devices permitted to be
q 8 e . connected to a single IDC shall not
from the smallest orifice installed in exceed 5
the system
QFPA 72yl7 13.1[19] / NFPA 72 23.8.5.5.3 ['19] /
Waterflow < Waterflow et — . —
When required they shall be If a valve is installed in connection
connected to a dedicated function between a sprinkler system and an
system or directly connected to initiating 3?"”9' thg valve S_hi’]” be
building FACP it;ple;vllse in accordance wit
\NFPA7Z 23.8.5.5.1 & 2[19] / QFPA72 23.8.5.5.4 ['19] /
TN Fire Certification Course © TNSI 2019 Slide 12-5 TN Fire Certification Course © TNS| 2019 Slide 12-6
5 6

TN —Fire Certification Course © TNSI 2019 12-1



Ancillary Circuits- Interconnecting Special Systems

Paddle Type

Waterflow Switch

* Vane type waterflow detectors mount to water-
filled pipes in sprinkler systems Waterflow in the
pipe deflects a vane

* Deflection of the vane produces a switched
output, usually after a specified delay

* The switch has a pneumatically controlled
mechanical delay mechanism

* Delays are noncumulative; they reset if the flow
of water stops before the entire delay has
elapsed

 All detectors will activate on a sustained flow of

Supervisory
Devices

/When required they shall be R

connected to a dedicated function
system or directly connected to
building FACP

NFPA 72 23.8.5.6.1 & 2['19]

.
Vs
The number of supervisory initiating
devices permitted to be connected
to a single IDC shall not exceed 20

/

Pressure Type water greater than the maximum specified NFPA 72 23.8.5.6.3 ['19]
/
TN Fire Certification Course ® TNS| 2019 Slide 12-7 TN Fire Certification Course © TNS| 2019 Slide 12-8
7 8
/Two separate and distinct signals shall be i
initiated: one indicating movement of the
valve from its normal position (off-
normal) and the other indicating
Control Valve restoration of the valve to its normal
Supervisory }’°S't'°“ <
Signa|_ The off-normal signal shall be initiated
e . during the first two revolutions of the
Initiati ng hand wheel or during one-fifth of the
Device travel distance of the valve control
\apparatus from its normal position
Off-normal shall not be restored at any
valve position except normal
NFPA 72 17.17.1['19] TN Fire Certfication Course 0 Twsi 2015 Slide 12-9 I e Confaton Course 0 v 015 Slde 12-10
9 10
2 Y Val PI1V.
Vi .
05 alve Post Indicator Valves -
Outside Screw & Yoke * The unseen gate valve used
- Avalve design in which to control water supply to
the stem threads are sprinkler, deluge, water
above the packing gland spray, foam and standpipe
or outside the valve body s
. ystems
and there is a yoke to
support the top or outer ¢ The PIV controls water flow
end of the stem into the sprinkler system
* Used to cut off water to from the public water
the sprinkler system system
11 12

TN —Fire Certification Course © TNSI 2019
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Ancillary Circuits- Interconnecting Special Systems

TN Fire Certification Course © TNS| 2019 Slide 12-13

Pressure
Supervisory
Signal-
Initiating
Device

‘T

wo separate and distinct signals shall be
initiated: one indicating the pressure has
increased or decreased (off-normal) and
the other indicating restoration of the

~

Shall indicate both high and low pressure

ressure to its normal position
\P P J

be
Off-normal shall indicate when the
required pressure increases or decreases
by 10psi

o

<

J

NFPA 7217.17.2 ['19]

TN Fire Certification Course © TNSI 2019 Slide 12-14

13 14
. Two separate and distinct signals shall be
Pressure Switch initiated: one indicating the required
* As pressure changes, a water level been lowered or raised
diaphragm actuates 1 Water Level (off-normal) and the other indicating
or 2 snap action Superviso restoration
switches Fs)i nal ry /\
* The pressure switch . g . Pressure tank initiating device shall
actuation is Initiati ng indicate raise of 3 inches or lower by 3
determined by Device inches
adjustment settings b <
Other than pressure tank shall initiate a
signal when lowered by 12 inches
TN Fire Certfication Course ©This1 2019 Slide 12-15 NFPA7217.17.3 ['19] TN Fire Cerification Course ©Thisi 2019 Slide 12-16
15 16
Temperature supervisory device for \
water tanks exposed to freezing
Water & conditions shall send two signals. One
Room when temperature falls below 40 degrees
Fahrenheit and when it restores above 40
Temperature Cegrees Fahrenheit. )
Supervisory -~ =<
Sienal- Room temperature supervisory device for
i g X shall indicate a decrease in room
Initiati ng temperature to 40 degrees Fahrenheit
. and when it restores above 40 degrees
Device Fahrenheit.
NFPA 7217.17.4 & 5 ["19] 1 Fire Certication Course ©Tnsi 2019 Slide 12-17 TN Fire Certfication Course © Tnsi2019  Slide 12-18
17 18
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Ancillary Circuits- Interconnecting Special Systems

. Where required to be
Alarm Signal SUp_erVISory monitored and a building fire
Initiating Fire When a building fire alarm is _ _Slgnal _ alarm system is installed, an
Supbression installed then actuation shall Initiating Fire off-normal condition of a fire
PP annunciate an alarm or Suppression suppression system shall
Oth?r Than supervisory at the FACP Other Than annunciate a supervisory
Sprinklers Sorinklers condition at the building fire
P alarm control unit
NFPA 72 23.8.5.7 [19] TN Fire Certfication Course ©Tnsi 2019 Slide 12-19 NFPA 72 23.8.5.8 [‘19] TN Fire Certification Course ©Ths1 2019 Slide 12-20
19 20
Where fire pumps are required to be N
monitored and a building fire alarm
system is installed, a pump running signal Shall be connected to
shall be permitted to be a supervisory or protected premise system
| . .
Fire Pum aarm Releasing Fire
P ™ Alarm Sytems - :
Where fire pumps are required to be Fire alarm and supervisory
monitored and a building fire alarm signals shall be annunciated
system is installed, signals other than g
pump running shall be supervisory signals at the bwldmg SVStems
NFPA 7223.8.5.9 [19] TN Fie Certfication Course 0 Tsi 201 Slide 12-21 NFPA7223.8.5.10 ['19) TN Fire Certication Course © s 2019 Slide 12-22
21 22
e N g Tennessee Network of Security Integrators |£
(-l—-Ns-l ' TN Fire Certification
Elevator Recall
Fire Safety [Elevator Shutdown J
Protected Functions or
Premises Fire Emergency [Smoke Control/HVAC Systems }
Safety Functions Control :
General Functions [Door Release Service }
Requirements [Door Unlocking Devices ]
TN Fire Certification Course © TNSI 2019 Slide 12-23 TN Fire Certification Course © TNSI 2019 Slide 12-24
24
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Ancillary Circuits- Interconnecting Special Systems

General
Requirements

NFPA 7221.2 ['19]

Emergency control functions shall be
permitted to be performed automatically

Performance of emergency control
functions shall not interfere with power
for lighting or for operating elevators

Performance of emergency control R
functions shall not preclude the
combination of fire alarm services with
other services requiring monitoring of
operations

%

TN Fire Certification Course © TNSI 2019 Slide 12-25

A listed relay or other listed appliance
used to initiate control of emergency
control functions shall

* be located within 3 ft of the controlled
circuit or appliance.

o function within the voltage and current
limitations of the fire alarm control unit

Listing &
Monitoring

Installation wiring between the
fire alarm control unit and the
relay or other appliance shall be
Class A, B, D, N, or X.

NFPA 7221.2 [19]

TN Fire Certification Course © TNS| 2019 Slide 12-26

Emergency control functions shall not
interfere with other operations of the fire
alarm system
The method(s) of interconnection between the fire alarm
Non‘ system and controlled electrical and mechanical systems
shall be monitored for integrity; shall comply with the
Inte rfe rence applicable provisions of NFPA 70, National Electrical
. Code, Article 760; and shall be achieved by one of the
& PFOteCtlon following recognized means:
Electrical Data communications over
ectrical . : : : N
- signaling line circuit(s) Other
contacts listed dedicated to the fire alarm listed
for the .
connected load or shared with other methods
premises operating systems
NFPA 72 21.2 [19]
TN Fire Certfication Course ©Tnsi 2019 Slide 12-27

26

Tennessee Network of Security Integrators
TN Fire Certification

Elevator Recall

TN Fire Certification Course © TNSI 2019 Slide 12-28

Connect to
System

¢ All fire alarm initiating
devices used to initiate
elevator Phase 1 Emergency
Recall Operation shall be
connected to the required
building fire alarm system

NFPA 72 21.3.1[‘19]

TN Fire Certification Course © TNS| 2019 Slide 12-29

In facilities without a building fire alarm
system, initiating devices used to initiate
fire fighters’ service recall shall be
connected to a nonrequired system or a
dedicated function fire alarm control unit
that shall be designated as “elevator
recall control and supervisory control
unit,” permanently identified on the
dedicated function fire alarm control unit
and on the record drawings

Dedicated Panel
Allowed

NFPA 72 21.3.1[19]

TN Fire Certification Course © TNSI 2019 Slide 12-30

29
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Ancillary Circuits- Interconnecting Special Systems

Specific
Detectors
Required

NFPA 72 21.3.3.1[19]

Unless otherwise permitted by
21.3.3.2 or required by the AHJ,
only the elevator lobby, elevator
hoistway, elevator machine,
elevator machinery space,
elevator control room, and
elevator control space smoke
detectors or other automatic
fire detection as permitted by
21.3.10 shall be used to initiate
Elevator Phase 1 Emergency
Recall Operation.

TN Fire Certification Course © TNSI 2019 Slide 12-31

=

OO

Independent
Action
Required

NFPA 72 21.3.4 [19]

Each fire alarm initiating device
used to initiate Phase 1
Emergency Recall Operation
shall be capable of initiating the
elevator recall when all other
devices on the same initiating
device circuit have been
manually or automatically
placed in the alarm condition

31 32
i Smoke dete_ctors or othgr automatic
fire detection as permitted in
* A lobby smoke detector shall be 21.3.10 shall not be installed in
located on the ceiling within 21 unsprinklered elevator hoist ways
ft of the centerline of each unless they are required by
elevator door within the ANSI/ASME A17.1/CSA B44 for
elevator bank under control of . gﬁgﬁ;'?:“z;gif;f%’:;‘t’gzgﬁr"‘t’gy
LObby Detector the detector UnSprlnkIered initiate Elevator Phase 1 Emergency
Location * For lobby ceiling configurations Hoistways Recall Operation for either of the
exceeding 15 ft in height or that following:
are other than flat and smooth, 1. Hoist way machinery spaces
detector locations shall be containing a motor controller or
determined in accordance with driving machine
Chapter 17 2. Control spaces located in the hoist
wa
NFPA 7221.3.5.1 & 2['19] NFPA 72 21.3.6 ['19] Y
TN Fire Certification Course © TNSI 2019 Slide 12-33 TN Fire Certification Course ® TNS| 2019 Slide 12-34
33 34
OO Actuation of the elevator hoist
way, elevator machine room,
elevator machinery space,

. ) . - elevator control space, elevator
Consider If ambient conditions prohibit control room smoke detectors or
Ambient installation of automatic smoke . other automatic fire detection as

" detection, other automatic fire Reporting permitted by 21.3.10 shall cause
Conditions detection shall be permitted separate and distinct visible
annunciation at the building fire
alarm control unit or at the fire
control unit described in 21.3.2
NFPA 72 21.3.10 [‘19] D‘ NFPA 72 21.3.12 [19]
35 36
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Ancillary Circuits- Interconnecting Special Systems

Distinct
Annunciation

/The initiating devices shall cause
separate and distict visibal
annunciation at the building fire
alarm control unit or at the fire
alarm control unit described in
21.3.2

L /

If approved by the AHJ, detectors
shall be permitted to initiate a
supervisory signal

\ﬁ

Elevator
Control

* Three outputs shall be provided to the
elevator equipment the to implement
Elevator Phase 1 Emergency Recall
Operation in accordance with Section
2.27 of ANSI/ASME A17.1, Safety Code
for Elevators and Escalators

1. Designated level output
2. Alternate level output

* 3. Elevator machine room, elevator '
machinery, elevator control space, or
elevator control room output

. 7
NFPA 72 21.3.12 & 13 ['19] 1y fie cenicaton Couse 012015 Slide 12-37 NFPATZ 21314 (20) T Fire Certfcaton Course © Thess M Slide 12-38
37 38
o | ’ = e =
—n = — — Bl
— - *If fire is detected = ) o
" 7 on any floor - = *If fire is detected
=0 d except the floor — . on the floor
=n - designated as the i s designated as the
= = level of discharge, i - level of discharge,
__~. system sends . T g system sends
L L |n elevator car to the . elevator car to
“designated floor” “alternate floor”
Elevator Recall — Phase | Elevator Recall — Phase |
Designated Level Alternate Level
NFPA 72 21.3.14.1[“19] NFPA 72 21.3.14.2[19]
TN Fire Certification Course © TNSI 2019 Slide 12-39 TN Fire Certification Course © TNSI 2019 Slide 12-40
39 40
EIevator Sh UtdOWh By Heat Detectors Control circuits to shut down elevator
power shall be monitored for presence of
operating voltage
Heat detector shall have both a lower temperature rating and a lower 7 T
response time as compared to the sprinkler Loss of voltage to the control circuit for
Other the disconnecting means shall cause a
/ \ ; supervisory signal to be indicated at the
Heat detectors shall be placed within 2ft of each sprinkler head and ReqUIFGmentS control unit and required remote
be installed in accordance with the requirements of Chapter 17. \fnnunuators Y,
Alternatively, engineering methods, such as specified in Annex B,
shall be permitted to be used to select and place heat detectors to Initiating devi hall b itored f
ensure response prior to any sprinkler head operation under a [nitiating devices shall be monitored for
R X X integrity by the control unit
\varlety of fire growth rate scenarios /
NFPA 72 21.4 [19] TN Fire Certfication Course © Thsi 2019 Slide 12-41 NFPA 72 21.4 [‘19] TN Fire Certiication Course © Thsi 2019 Slide 12-42
41 42
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Ancillary Circuits- Interconnecting Special Systems

Tennessee Network of Security Integrators |£
TN Fire Certification

Elevator If pressure or waterflow
switches are used the use of
Shutdown By devices with time delay
Pressure or switches or time-delay Smoke
Waterflow capability shall not be
Switches permitted Management

NFPA 72 21.4 [19]

TN Fire Certification Course ©Thsi 2019 Slide 12-43 TN Fire Certification Course ©Tns 2019 Slide 12-44

43
Door Control
If connected to the fire alarm system
serving the protected premises, all
Dampers detection devices used to cause the
Smoke HVAC operation of HVAC systems smoke
Management Systems dampers, fire dampers, fan control,
Automatic Shutdown smoke doors, and fire doors shall be
monitored for integrity in accordance
with 12.6 '
Air Conditioning and Ventilating ,
Systems
NFPA 72 21.7.2 [19]
TN Fire Certfication Course 0 Thisi 2019 Slide 12-45 T e Certicaton Gourse © Thes 2T Slide 12-46
45 46
/ : : \ Ii: If the fire alarm control unit actuates the HVAC IE
Connections between fire alarm system for the purpose of smoke control, the
systems and the HVAC system for the automatic alarm initiating zones shall be coordinated
purpose of monitoring and control with the smoke-control zones they actuate
shall operate and be monitored in
: : Where interconnected as a combination system, a
accordance with appllcable NFPA S Stem Firefighter’s Smoke Control Station (FSCS) shall be
Con nections \Standards / y provided to perform manual control over the
Req u | reme nts automatic operation of the system’s smoke control
strategy
Smoke detectors mounted in the air
ducts of HVAC systems shall initiate a Where interconnected as a combination system, the
. . LA | . | smoke control system programming shall be
supervisory S'_gna - An alarm signa designed such that normal HVAC operation or
shall be permitted changes do not prevent the intended performance
\ / of the smoke control strategy
NFPA 7221.7.4[19] TN Fire Certfication Course © Tnsi2019  Slide 12-47 TN Fire Certfication Course 0 Ths1 2019 Slide 12-48
47 48
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Ancillary Circuits- Interconnecting Special Systems

Smoke
Detector
Requirements

NFPA 72 23.8.5.4.6 ['19]

Shall follow requirements of 21.7.4 HVAC
Systems

If powered from premise system,
operation of power circuit follow 23.4.2.2.
Power loss causes trouble on circuit

If separate power then follow 23.8.5.3

If not resettable from premise system, a
listed alarm/supervisory indicator with a
reset switch shall be provided in an
accusable location

TN Fire Certification Course © TNSI 2019 Slide 12-49

If CO detection or a dedicated CO
system initiates a ventilation
response, a smoke control response
of the fire alarm system shall take
precedence over the response of
the CO detection

System
Requirements

NFPA 7221.7.6 ['19]

TN Fire Certification Course © TNS| 2019 Slide 12-50

49 50
|
,TNSI : Tennessee Network of Security Integrators
[ TN Fire Certification /
Where required by other NFPA codes, a
smoke detector listed for the air velocity
NFPA 90A Smoke present shall be installed in the supply air
. f duct downstream from fan and filters.
Standard for the Detection for NFPA 17.7.5.4..1(A) ['19]
Installation of Air Duct o v
Alr'condltlonmg and SyStems The International Mechanical Code and
Vent”ating Systems NFPA 90A are the codes requiring
installation.
(Duct Smoke Detectors)
TN Fire Certification Course © TNSI 2019 Slide 12-51 TN Fire Certification Course © TNSI 2019 Slide 12-52
51 52
Smoke Detectors listed for use in air distribution
systems shall be located: DUCt DeteCtors
(a) Downstream of the air filters and ahead of any
branch connections in air return systems having a
. (b;a;ac'tyhgzeater tharl z’t (:100 cfm diont * The primary purpose of duct smoke detection is to prevent injury, panic,
each story prior to e connection to a H i i
| nternat|ona| Lommon supply and prior to any recireulation or and property damt.lge by reducing the spread (rec:rc.ulatlor.p}. of .smoke
Mechanical fresh air inlet connection in air supply systems ¢ Duct smoke detection can also serve to protect the air conditioning system
having a capacity greater than 15,000 cfm, and itself from fire and smoke damage, and can be used to assist in equipment
Code serving more than one story protection applications, for example, in the ventilation/exhaust duct work of
* Exception No. 1: Supply system smoke mainframe computers and tape drives
detectors are not required when the entire L
space served by the air distribution system is * Duct smoke detection is not
protected by a system of area smoke detectors « g substitute for an area smoke detector.
« Exception No. 2: Fan units whose sole function « a substitute for early warning detection
is to remove air from inside the building to e N .
NFPA 90A 6.4.2.1 (19] outside the building” * a replacement for a building’s regular fire detection system
TN Fire Certification Course © TNESA 2019 Slide 5-53 TN Fire Certification Course © TNEsA 2019 Slide 5-54
53 54
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Ancillary Circuits- Interconnecting Special Systems

Must be listed for the purpose they are
being used

Installed in a way to obtain representative

Smoke sample of air
Detector Must be installed according to
Requirements manufacture’s requirements and

accusable for testing and cleaning

All penetrations of the air duct shall be
sealed to prevent entrance of outside air
and possible dilution of smoke in the duct

NFPA7217.5.5 ['19]

TN Fire Certification Course © TNSI 2019 Slide 12-55

down the fan units as to prevent injury, panic, and

of smoke.
* In many jurisdictions’ you will need a Mechanical,

inspect or test the Duct Smoke Detector.

Check Wlth your ¢ In many new HVAC Units, the devices are built into the
units by the manufacture and may be inaccessible to
|Oca| AHJ improperly licensed service technicians.

“Qr

e |
TN Fire Certification Course © TNESA 23Te Slide 12-56

¢ The primary purpose of duct smoke detection is to shut

property damage by reducing the spread (recirculation)

electrical and/or other form of licensure to install, service,

55

56

S ! Tennessee Network of Security Integrators
/TNSI

TN Fire Certification

Door & Shutter
Release

TN Fire Certification Course © TNS| 2019 Slide 12-57

Door Release Service

Other than smoke detectors used only for door and
shutter release, all detection devices used for door
hold-open release service shall be monitored for
integrity in accordance with 12.6.

Unless installed as Class D all door hold-open
release and integral door release and closure
devices used for release service shall be monitored
for integrity in accordance with 12.6.

=

Magnetic door and shutter holders that allow doors
to close upon loss of operating power shall not be
required to have a secondary power source

TN Fire Certification Course © TNSI 2019 Slide 12-58

58

e N ! Tennessee Network of Security Integrators
/TNSI

TN Fire Certification

Electrically Locked
Egress Doors

TN Fire Certification Course © TNS| 2019 Slide 12-59

Electrically Locked Egress Doors

The code governing electrically locked egress doors is covered by the
International Building Code

Sensor release of electrically locked egress doors

Requires activation of sprinkler and/or building fire alarm system to
unlock doors and remain unlocked until reset

IBC 1010.1.9.9 ['18]

Door hardware release of electrically locked egress doors.
Does not require sprinklers or building fire alarm system to unlock the
doors

1BC 1010.1.9.10 [18]

TN Fire Certification Course © TNSI 2019 Slide 12-60
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Ancillary Circuits- Interconnecting Special Systems

Shall unlock in the direction of egress

If powered by the premise fire alarm system then
must unlock within 10 minutes of loss of primary

E|ectrica | Iy power and be calculated in Secondary Power
calculations.
Locked Egress
Doors Unlocking shall occur prior to or concurrent with

activation of occupant notification

Shall remain unlocked until fire alarm condition is
manually reset

NFPA 72 21.10 [19] TN Fire Certification Course © TSI 2019 Slide 12-61

61
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Fire Command Centers

e N e Tennessee Network of Security Integrators IE |£
TNSI@ TN Fire Certification
Fire -
Command * The principle attended or unattended
room or area where the status of the
Center detection, alarm communications,
F| re Com ma nd control systems, and other emergency
systems is displayed and from which
Centers the system(s) can be manually
controlled
TN Fire Cetficaon Gourse © TSI 2019 Slide 13-1 TN Fre Gericaon Gourse © Ts1 2019 Slide 132
2
fn’ lsl @ Tennessee Network of Security Integrators |£ |£
L e TN Fire Certification
A system for the protection of life
Emergency Emergency by indicating_the gxister:jce of an
. . I emergency situation an
Communication Communication communicating information
S stems System necessary to facilitate an
y appropriate response and action
TN Fire Certification Course © TS| 2019 Slide 13-3 NFPA 72 3.3.90 ['19] TN Fire Certification Course © TS| 2019 Slide 13-4
3 4

In-building Fire EVAC System Shall be used to provide an automatic
response to the receipt of a signal

indicating a fire or other emergency

/

When FCC is constantly attended by

<

Dedicated manual or automatic equipment for originating In-building Fire trai”Ae‘: Oferators and Fheylackt"h‘?wgeéjge

and distributing voice instructions, as well as alert and EVAC System gzz'r’:d:thee”;irtgoemn?{iz'rg:Sap:‘r’]'se Ii: not

evacuation signals pertaining to a fire emergency, to the required

occupant of a building . %

NFPA723.3.90.1["19] If acceptable to AHJ may automatically
notify one or more signaling zones while
providing manual paging to the others

TN Fite Certfication Course © TS 2019 Slide 13-5 NFPA 72 24.4.1[19] TN Fite Certication Course © NI 2019 Slide 13-6
5 6
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Fire Command Centers

acceptable to the AHJ, only accessible to
trained personnel, and clearly identified

Controls must be located where

If multiple controls then only one can be
used at a time, location having control

In-building Fire identified by visual indicator
EVAC System ——— - -
[If live voice instructions are provided they }
shall:

* Override previous signals
* Have priority over new automatic messages

* Once mic is released shall not resume
previous messages

=

Mass
Notification

Other systems covered in Chapter 24 that
go beyond class scope

(1) In-building mass notification systems
(see Section 24.5)

(2) Wide-area mass notification systems
(see Section 24.6)

(3) Distributed recipient mass notification
systems (DRMNS) (see Section 24.7)

NFPA 72 24.4.5 ['19) N Fire Certication Course ©TNS| 2019 Slide 13-7 NFPA 72 24 [19] TN Fire Certfication Course © NI 2019 Slide 13-8
7 8
Tennessee Network of Security Integrators |£
TN Fire Certification
Shall be for use by the fire service
y
and be collocated with the EVAC
Two-Way system
- NFPA 72 24.8.2 ['19]
Two-Way Telephone
Telephone Communications S -
. . Service Monitoring of the integrity of the
Communications two-way communication in
Service accordance with 10.19.2
NFPA 72 24.8.3[19]
TN Fire Certcation Course © eI 2019 Slide 13-9 TN Fire Certcation Course ©Ts1 2019 Slide 13-10
9 10
TWO'Way Telephone Commun'cat|ons SerV|Ce Two-way telephone communication shall permit
simultaneous operation of any five telephone
/Additional uses, if specifically permitted by the AHJ shall be permitted to\ stations in corlnmon talk mode
include signaling and communications for a building fire warden NFPA7224.8.6['19)
organization, signaling and communications for reporting a fire and other Two-Way . — :
emergencies (e.g., voice call box service, signaling, and communications Telephone A notification signal at the control equipment,
N s T ’ 4 X - distinctive from any other shall indicate off-hook
for guard’s tour service) Communications condition
\NFPA 7224.8.4[19] Yy, Service NFPA 72 24.8.7 ['19]
Variation of equipment and system operation provided to facilitate Where selective talk service is supplied, a
additional use of the two-way telephone communications service shall not :;Sct;]”ccit:zji;’f;?:‘;';de':i;'?:;ﬁ:&gi;ﬁmzti‘:;&;
adversely affect performance when used by the fire service
NFPA 72 24.8.8 ['19]
NFPA 72 24.8.5['19]
TN Fire Certfication Course © TS| 2019 Slide 13-11 TN Fire Certfication Course © TSI 2019 Slide 13-12
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Fire Command Centers

Two-Way
Telephone
Communications
Service

(a

\\unauthorized persons /

b

N

means for silencing the audible call-in
signal sounding appliance shall be
permitted, provided it is key-operated, in
a locked cabinet, or provided with
protection to prevent use by

The means shall operate a visible
indicator and sound a trouble signal
whenever the means is in the silence
position and no telephone circuits are in
an offhook condition

- v

NFPA 72 24.8.9 ['19]

TN Fire Certification Course © TNSI 2019 Slide 13-13

At least one telephone station or jack at the
following locations:

 Each floor level
 Each notification zone

TWO_Way « Each elevator cab
Telephone « Elevator lobby
Communications  Elevator machine room
Service * Emergency and standby room

* Fire pump room

* Area(s) of refuge

 Each floor level inside an enclosed exit stairs

* Other room(s) or area(s) as required by the AHJ

NFPA 72 24.8.12['19] TN Fire Certification Course © TNSI 2019 Slide 13-14

Two-Way Telephone Communications Service Two-Way Telephone Communications Service
If the two-way telephone system is intended to be used by fire wardens in addition to the
fire service, the minimum requirement shall be a selective talk system (where phones are f teleph ‘ack . leh
selected from the fire command center) If telephone jacks are provided, two or more portable handsets, as
NFPA72 27813 (1] determined by the AHJ, shall be stored at the fire command center for
use by emergency responders
Telephone circuits shall be selectable from the fire command center either individually or, NFPA 72 24.8.16 ['19]
if approved by the AHJ, by floor or stairwell
NFPA 72 24.8.14 ['19] . .
Wall-mounted telephone appliances or related jacks shall be not less
If the control equipment provided does not indicate the location of the caller (common than 36 in. and not more than 66 in. above floor level with clear
talk systems), each telephone station or telephone jack shall be clearly and permanently access to the appliance that is at least 30 in. wide
labeled to allow the caller to identify his or her location to the fire command center by
voice NFPA 72 24.8.17 ['19]
NFPA 72 24.8.15 ['19]
TN Fire Certffcaion Course © This| 2015 Slide 13-15 N Fire Certffcation Course © Ths| 2015 Slide 13-16
If accessible to the general public, one
telephone appliance per location shall be
not more than 48 in. above floor level
NFPA 72 24.8.18 ['19]
Two-Way
Telephone All circuits necessary for the operation of two-
H : way telephone communications shall be installed
Commun!catlons in accordance with the pathway survivability
Service requirements in 24.3.14.7
NFPA 72 24.8.19 ['19]
¢ Where building has less than 2-hour fire rated
construction shall have pathway survivability of
Level 1,2, or 3.
TN Fite Certficaion Course © ThsI 2019 Slide 13-17
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False Alarm Reduction

/TINSI®

Tennessee Network of Security Integrators
TN Fire Certification

False Alarm
Reduction

TN Fire Certification Course © Tnsi 2019 Slide 14-1

Unwanted
Alarms

NFPA 723.3.314["19]

¢ Unwanted Alarms. Any alarm that
occurs that is not the result of a
potentially hazardous condition

* Malicious Alarm. An unwanted
activation of an alarm initiating device
caused by a person acting with malice.

* Nuisance Alarm. An unwanted
activation of a signaling system or an
alarm initiating device in response to a
stimulus or condition that is not the
result of a potentially hazardous
condition.

TN Fire Certfication Course © Thes S8 Slide 14-2

1
|£ Tennessee Network of Security Integrators
TN Fire Certification
¢ Unintentional Alarm. An unwanted
Unwanted activation of an alarm initiating device
Alarms caused by a person acting without
malice
¢ Unknown Alarm. An unwanted Fa |Se Ala rm
activation of an alarm initiating device
or system output function where the Ca uses
cause has not been identified
NFPA 72 3.3.314 ['19]
TN Fire Certification Course © TNsI 2019 Slide 14-3 TN Fire Certification Course © TNs1 2019 Slide 14-4
3
One of the major causes of
unwanted alarms is improper Improper Improper installation can occur when
placement of detectors Installation detectors and their wiring are not
Equipment \_ Y, protected from interference from
. induced currents and noise in adjacent
Selection /The best way to avoid unwanted N wiring systems, radio-frequency
alarms is not to install detectors in transmissions, and other types of
environments that can cause them electromagnetic effects
to malfunction, or to install
detectors specially designed for
\those environments J
TN Fire Certiication Course 07112015 Slide 14-5 N i Certiication Course 0 Ths12015  Slide 14-6
5
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False Alarm Reduction

Equipment
Location

Improper locations are environments
where they will not operate properly
because of temperature extremes;
excessive dust, dirt, or humidity,
excessive air flow rates, or the normal
presence of combustion particles in
the air streams surrounding the
detectors ’

/

Equipment Location

* Placement of detectors
near air conditioning or
incoming air vents can
cause excessive
accumulation of dust and
dirt on the detectors. This
dirt can cause detectors
to malfunction and cause

N Fire Certfication Course © Thes @@ Slide 14-7

unwanted alarms
« Detectors should not be
located closer than 3 feet
from an air supply
diffuser or an air return
vent
NFPA7217.7.4.1 & A.17.4.1['19]

TN Fire Certification Course © TNesa 2019 Slide 14-8

7 8
Improper locations are / \
environments where a
detector will not operate Inadequate maintenance can result in the
Equpment Location properly because of: gciuntml?tlon o.f dus; ang dirt on the
a) Temperature extremes etector s sensing chambers over a
period of time
b) Excessive dust or dirt \\ /
c) Humidity Maintenance P <
d) Exs:a'essive air flow rates (i.e. Building maintenance issues, such as
ceiling fans) accidental triggering of a detector’s
e) Normal presence of magnetic test switch, or the introduction
combustion particles in the air of plaster dust from drywall repairs into a
streams surrounding the detector’s sensing chamber can cause
detectors. (above ash trays, \\unwanted alarms /
kitchens, garages, etc.)
TN Fire Certification Course © TNESA 2019 Slide 14-9 TN Fire Certification Course © TNsI 2019 Slide 14-10
9 10
When installed for signal initiating during i
construction, detectors shall be cleaned and g N
verified to be within listed sensitivity or Seasonal effects such as the
replaced reactivation of a building heating
system after an extended summer
Protection Were installed but not operational, they shall shutdown can cause alarms
. be protected from construction debris, dust, Seasonal )
Du ring dirt, and damage in accordance with Effect Vs ~
Construction manufacture’s instructions & verified to be in €ects
listed itivit laced
sted sensitivity or replace J Induced current effects from
. . . lightning storms can cause alarms
Where not required during construction
detectors shall not be installed until all other \_ Y
trades have completed clean up
NFPA 72 17.7.1.12 ['19] TN Fire Certification Course ©Tns1 2019 Slide 14-11 TN Fire Certification Course © TNs12019  Slide 14-12
11 12
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False Alarm Reduction

Insects

Infestation from insects
small enough to enter the
detector’s sensing
chamber

TN Fire Certification Course © TNEsA 2019 Slide 14-13

People

¢ Vandalism or
mischievous acts —
detectors set off as a
prank

« Failure to notify when
servicing a system

TN Fire Certification Course © TNesa 2019 Slide 14-14

14

Security systems

Walkie-talkie; mobile telephones

Heating, ventilating, and air conditioning

e All alarms should be
entered into an Alarm
Log

* Periodic review of the

I
Effects of controls Alarm Log can show
Other Systems Elevator call systems patterns in the reported
alarms
Remote control equipment (door closers, * Most newer fire alarm
etc.) control units have a
history log
Microwave antennas
TN Fire Certification Course © Thsi 2019 Slide 14-15
15
* In excessively dusty or dirty areas
consider using a detector that
- incorporates a microprocessor-
The wiring layouts of the aIgrr_n controlled air intake fan and filter
system and any recent building or ) ; )
) that allows the unit to be installed in
L. system modifications should be areas where ordinary detectors
Eliminate compared to make sure that the . Y
" - . Filters cannot be used
Interference spacing and/or shielding required to . ]
protect the alarm system wiring * An intelligent smoke detector
from other potentially interfering removes airborne p.artlcles before
electrical systems was maintained they reach the sensing chamber
* |t is ideal for textile mills, dusty
manufacturing facilities, paper mills,
and recycling centers
TN Fire Certification Course © TNEsA 2019 Slide 14-17 TN Fire Certification Course © TNEsA 2019 Slide 14-18
17 18
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False Alarm Reduction

Add Approved
Guards
AHJ approved guards on

pull stations can reduce
false alarms

NFPA 7217.3[19]

TN Fire Certification Course ® TNEsA 2019 Slide 14-19

19
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Documentation

/ 1 Tennessee Network of Security Integrators |£
TNSI TN Fire Certification
The following are the minimum
L. documents for new systems and
Minimum additions or alterations
Required
; Documents . ; iding i
Docu menta“on Written narratlve.pr.owdmg intent
and system description
TN Fire Certification Course © TNSI 2019 Slide 15-1 NFPA727.2['19) TN Fire Certification Course © TNS! 2019 Slide 15-2
1
Riser- Example
. .
Riser Diagram
i
i
B
Shows the connection of each
NFPA727.2 [19] type of equipment to the control
TN Fire Certification Course © TNSI 2019 Slide 15-3 TN Fire Certification Course © TNESA 2019 Slide 15-4
3
Floor plan showing location of all
devices, control equipment, and
supervising station equipment
L. showing on each sheet:
Minimum Example
ReqUIred « Point of compass Floor Plan
Documents « scale used
e Room use identification
¢ Building features that will affect the
placement of initiating devices and
NACs
NFPA727.2[19] TN Fire Certication Course ©ThSI2013  Slide 15-5 TN Fire Certication Course 0 TNs12013 _ Slide 15-6
5
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Documentation

Symbols

Q o

Manual Put Stston R of Rin Hot Dutocor
P
1
3
B
Phoeiecric Smoke Deteckx FR——
Hen Deecor

3

u onizaton S Diteces
O Rate ot e & Fixsd.
Termpestre Hest
- et i Trecier
”E
Fre Aarm Voo e
Comucricn Panet D/

See NFPA 170 for full set of symbols

TN Fire Certification Course © ThsI 2019 Slide 15-7

Minimum
Required
Documents

Sequence of operations in either
input/output matrix or narrative form

Equipment technical data sheets

Manufactures’ published instructions,
including operation and maintenance
instructions

Battery capacity and safety margins
calculations

NFPA 727.2[19]

TN Fire Certification Course © Ths/ 2019 Slide 15-8

7 8
Voltage drop calculations for NAC
Pathway diagrams between control unit
and shared communication equipment
Mounting height for wall mounted devices
F and appliances -
Minimum e Minimum
. . Completed record of completion in
ReqUIred Where occupant notification is required, Requred accofdance with 7.5.6 andp7.8.2
Documents minimum sound pressure levels produced Documents
by the NACs
K . K Copy of site specific software including
Location of not|f|cat|9n appl!ances, instructions on how to obtain the means
|ncI‘u‘d|ng candelg rating of visual of system and software access
notification appliances
NFPA727.2['19] TN Fire Certifcation Course 071512019 Slide 15-9 NFPA727.2['19] N Fire Certication Course 0 7vs12019__ Slide 15-10
9 10
Most important document, it shows
X . system is installed and working as
Record (as-built) drawings designed.
Minimum . Can use the forms in NFPA 72 Figure
R Records, record retention, and record Record of 7.8.2(a) through Figure 7.8.2(f) or an
Requi red maintenance in accordance with section leti alternative that contains only the needed
7.7 Completion lement
Documents elements.
Completed record of inspection and Shall be completed by the installing
testing in accordance with 7.6.6 and 7.8.2 contractor. If more than one contractor
each completes their portion.
NFPA727.2[19] TN Fire Centification Course © Thsi 2019 Slide 15-11 NFPA727.5.6['19)] TN Fire Centification Course © Tns12019  Slide 15-12
11 12
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Documentation

Record of
Completion

NFPA 727.5.6 [19]

Most important document, it shows
system is installed and working as
designed

Shall be updated in accordance with
7.5.6.6 to reflect system additions and
modifications

Shall be kept in a document cabinet in
accordance with 7.7.2

TN Fire Certification Course © ThsI 2019 Slide 15-13

Document
Availability

On new systems a document cabinet shall
be installed at the control unit or other
approved location

Cabinet sized to hold all documentation

All documentation shall be stored in
cabinet. None in the control panel

NFPA 727.7.2['19]

If not at control panel then location must
be identified at control panel

TN Fire Certification Course © TNs12019  Slide 15-14

13

Document
Availability

NFPA 727.7.2['19]

Cabinet shall be prominently labeled
SYSTEM RECORD DOCUMENTS

Annually review any electronic
documentation media formats and
associated interfacing hardware and
update if needed

[

Contents accessible to authorize personal
only

)

Emergency communication and fire alarm
documents may be stored together

TN Fire Certification Course © TNs1 2019 Slide 15-15

15
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Approvals & Acceptance

7 ! Tennessee Network of Security Integrators
/TNSI

TN Fire Certification

Approvals &
Acceptance

TN Fire Certification Course © Ths1 2019 Slide 16-1

Application

NFPA 72 14.1.1['19]

The inspection, testing, and

maintenance of systems, their
initiating devices, and notification
appliances shall comply with the
requirements of Chapter 14

!

/
7

-—
TN Fire Certification Course © TNESA 2019 Slide 16-2

Application

NFPA 72 14.1['19]

Procedures required by other parties that
exceed the requirements shall be
permitted

Requirements apply to new and existing
systems

Requirements of Chapter 7 apply when
referenced in Chapter 14

TN Fire Certification Course © ThsI 2015 Slide 16-3

Purpose

Initial and reacceptance test to assure compliance
with the design documents and to ensure code
compliance

Also to ensure system operation in accordance
with design documents

Periodic inspections shall be to assure that
obvious damaged or changes that may affect
operation are visually identified

Periodic testing shall be to statistically assure
operational reliability

NFPA 72 14.2.1['19]

TN Fire Certification Course © ThsI 2019 Slide 16-4

Performance

NFPA 72 14.2.2 ['19]

To ensure operational integrity the system
shall have an inspection, testing, and
maintenance program

They shall satisfy this code and
manufacture instructions

They shall verify correct operation of the
system

TN Fire Certification Course ©TNSI 2019 Slide 16-5

Responsibilities

d N

Property, building, or system owner or
the owner’s designated representative
shall be responsible for inspection testing,
and maintenance

If owner is not the occupant shall be
permitted to delegate the responsibility to
the occupant or management firm
through lease or contract

\ /

A copy of written delegation shall be given
to the AHJ on request

NFPA 72 14.2.3['19]

TN Fire Certfication Course ©TNs12019  Slide 16-6
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Approvals & Acceptance

Service
Personnel
Qualification

[Must follow requirements of 10.5.3. ]

Inspection, Testing, and Service personnel
developed competence through training
and experience acceptable by AHJ.

/Shall include Factory trained and certiﬁed,\
certified by nationally recognized
organization, registered, licensed, or
certified by a state or local agency, or
employed and qualified by an

\organization listed by a NRTL /

NFPA 72 14.2.3.6 [19]

TN Fire Certication Course ©TNSI 2019 Side 16-7

Notification

~
Before proceeding all persons and

facilities receiving signals and all building
occupants shall be notified to prevent
unnecessary response

N /

At the conclusion all previously notified
shall be notified at the conclusion

Building owner and service personnel
shall coordinate system testing to prevent
interruption of critical building systems

NFPA 72 14.2.4 ['19]

TN Fire Cerification Course © Ths1 2019 Slide 16-8

7 8
ReIeasmg A test plan shall be developed to clearly
and other Unless you are trained and qualified on establish the scope of the testing for
Emergency ancillary systems these are not part Test Plan the fire alarm or signaling system
Control of our scope The test plan and results shall be
Functions documented with the testing records
NFPA 72 14.2.6 & 14.2.7 ['19] 4 NFPA 72 14.2.10 ['19] &
TN Fire Certification Course © TNESA 2019 Slide 16-9 TN Fire Certification Course © TNESA 2019 Slide 16-10
9 10
Visual inspection of the system shall be
done in accordance with Table 14.3.1.
Inspection If devices are not available due to safety
issues the inspection may be done next
shutdown as long as it does not exceed H
18 months Visual .
] Inspections
NFPA 72 14.3 ['19] ’
TN Fire Certification Course © TNESA 2019 Slide 16-11 TN Fire Certi
11 12
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Approvals & Acceptance

Testing

Testing is the act of triggering all devices
to assure they are operating as listed

[There are two types

NFPA 72 14.4 ['19]

Initial Acceptance is when a new system is
inspected and tested in accordance with

Chapter 14.
AHJ shall be notified prior to this test

TN Fire Certification Course ©Tns1 2019 Slide 16-13

Reacceptance test is done when a device £
is added or deleted

Or if there are modifications or repairs to
control hardware

When changes to site specific software the
following apply:

Testing

e All functions affected by the change 100
percent tested

¢ 10 percent of initiating devices not
directly affected, up to 50 devices

e Revise the Record of Completion

NFPA 72 14.4 [19]

TN Fire Cerification Course © Ths1 2019 Slide 16-14

13 14
Corrmm. &
E Unless the manufacture has specific
instructions you will follow Section
14.4.3, 14.4.4 and Table 14.3.1
é This table will list all requirements
Test Methods on how often devices must be
inspected and tested
. . It will also describe exactly how to
Funct'onal Test'ng test each device
TN Fire Cerification Course ©TNs1 2019 Slide 16-15 TN Fire Cerification Course ©TNs1 2019 Slide 16-16
15 16
Shall be retained until the next test and Eystem dif?ts and malfunctions shall
then for 1 year thereafter e correcte
Maintenance Restorable fixed-temp, spot type heat
| . ! detectors tested over multiple years, If a defect or malfunction is not
nspectlc?n, recordhs retaf|tned for 5 years and then 1 Impairments corrected at the conclusion of system
and Testlng year thereafter inspection, testing, or maintenance,
. . ) . the system owner or the owner’s
Records Retained ona mgdmm that will survive designated representative shall be
the retention period . A . —
) i informed of the impairment in
Electronic permitted writing within 24 hours
NFPA 72 10.21 ['19] ”
TN Fire Certification Course © TNsI 2019 Slide 16-17 NFPA7214.2.2.2['19] TN Fire Certification Course © TNs1 2019 Slide 16-18
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Approvals & Acceptance

Deficiency
Reporting

If a deficiency is not corrected at the
conclusion of system inspection, testing, or
maintenance, the system owner or the
owner’s designated representative shall be
informed of the impairment in writing within
24 hours.

« Email could constitute written notification.

~

%

A record shall be maintained by the system
owner or designated representative for a
period of 1 year from the date the impairment
is corrected.

¢ The owner must track the repairs to the system.

NFPA 72 14.2 & 10.21 [19]
TN Fire Certfcation Course © 512019 Slidle 16-19

Deficiency &
Impairments

The supervising station shall report to the
AHJ any fire alarm system for which
required monitoring has been terminated

The service provider shall report to the
AHJ any fire alarm system that is out of
service more than 8 hours

The system owner or owner’s designated
representative shall be notified when an
impairment period is completed

TN Fire Certification Course © Ths1 2019 Slide 16-20
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