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ARTICLE

FATVN FiRE ALARM SYSTEMS

Introduction to Article 760—Fire Alarm Systems

rial, however, some of the topics we cover include the following:

Scope

Access to Electrical Equipment Behind Panels Designed to Allow Access
Abandoned Cables

Circuit Identification

Supply-Side Overvoltage Protection

Fire Alarm Circuit Requirements

Wiring Methods

Separation from Power Conductors

v Vv Vv VvV VvV Vv Vv v

This article covers the installation of wiring and equipment for fire alarm systems. It includes fire detection and alarm notification,
voice, guard’s tour, sprinkler waterflow, and sprinkler supervisory systems. Many of these rules are outside of the scope of this mate-

Part I. General

760.1 Scope

Article 760 covers the installation of circuit wiring and equipment for
fire alarm systems. PFigure 760-1

According to Article 100, a “Fire Alarm Circuit” is the wiring connected
to equipment powered and controlled by the fire alarm system. PFigure
760-2

Author’s Comment:

» Residential smoke alarm systems, including interconnecting
wiring, are not covered by Article 760 because they are »Figure 760-1
not powered by a fire alarm system as defined in NFPA 72,

National Fire Alarm and Signaling Code.

Fire Alarm Systems
760.1 Scope

Article 760 covers the
installation of circuit

wiring and equipment
for fire alarm systems.
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760.3 | Fire Alarm Systems

Fire Alarm Circuit
Article 100 Definition

st}

The wiring connected to equipment powered
and controlled by the fire alarm .
CMikeHeuoem
A 755 Bloe
e
Art. 805 = Gray
Art. 820 = Black

»Figure 760-2

Note 1: Fire alarm systems include fire detection and alarm notification,
guard’s tour, sprinkler waterflow, and sprinkler supervisory systems.
Other circuits that might be controlled or powered by the fire alarm
system include building safety functions, elevator capture, elevator
shutdown, door release, smoke doors and damper control, fire doors
and damper control, and fan shutdown.

Note 2: NFPA 72, National Fire Alarm and Signaling Code, provides the
requirements for the selection, installation, performance, use, testing,
and maintenance of fire alarm systems. PFigure 760-3

Fire Alarm Systems
NFPA 72
760.1 Note 2

National Fire Alarm
and Signaling Code’

2022
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NFPA 72, National Fire Alarm and Signaling
Code, provides the requirements for the
selection, installation, performance, use,
testing, and maintenance of fire alarm systems.

»Figure 760-3

Author’s Comment:

> Building control circuits associated with the fire alarm system,
such as elevator capture and fan shutdown, must comply
with Article 725 [760.3(D)]. Article 760 applies if these
components are powered and directly controlled by the fire
alarm system.

» NFPA 101, Life Safety Code, or the local building code spec-
ifies when and where a fire alarm system is required.

760.3 Other Articles

Fire alarm circuits and equipment must comply with 760.3(A) through
(0). Only those sections contained in Article 300 specifically refer-
enced below apply to fire alarm systems.

(A) Spread of Fire or Products of Combustion. Installation of fire
alarm circuits must comply with 300.21. »Figure 760-4

Fire Alarm Systems
Spread of Fire or Product of Combustion
760.3(A)

nnnnnnnnnnnnnnnnnnnn

Cable Legend
Art. 725 = Blue
Art. 760 = Red
Art. 770 = Orange

Art. 805 = Gray
A, 820 = Black

1IVMINIS

. ) o
- Installation of fire alarm circuits
www.MikeHolt.com mus‘t Comply Wlth 30021 .

]

»Figure 760-4

(B) Ducts and Plenum Spaces. Fire alarm cables installed in ducts
or plenum spaces must comply with 300.22. »Figure 760-5

Ex 1: Power-limited fire alarm cables selected in accordance with Table
760.154 and installed in accordance with 760.135(B) and 300.22(B)
Ex can be installed in ducts specifically fabricated for environmental air.

Ex 2: Power-limited fire alarm cables selected in accordance with
Table 760.154 and installed in accordance with 760.135(C) can be
installed in plenum spaces.
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760.3 | Fire Alarm Systems

Fire Alarm Systems
Ducts and Plenum Spaces
760.3(B)
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Cable Legend
Art. 725 = Blue
Art. 760 = Red

Art. 770 = Orange

Art. 805 = Gray
Art. 820 = Black

E [ POWER-LIMITED FIRE ALARM CABLE  (UL)  TYPE FPLP PLENUM CABLE

Fire alarm cables installed in ducts or
plenum spaces must comply with 300.22.

Copyright 2023, MikeHolt.com

Fire Alarm Systems
Raceways Exposed to Different Temperatures
760.3(G)

[alela)

FIRE
Walk-In

Freezer

or Cooler

Putty or Duct-Seal
in Raceway

Seal-Off Fitting
Not Required
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Raceways with fire alarm circuits must be sealed
to prevent the circulation of warm air to a colder
section of the raceway or sleeve [300.7(A)].

»Figure 760-5

(C) Corrosive, Damp, or Wet Locations. Fire alarm circuits installed
in corrosive, damp, or wet locations must be identified for use in the
operating environment [110.11], must be of materials suitable for the
environment in which they are to be installed, and must be of a type
suitable for the application [300.5(B), 300.6, 300.9, and 310.10(F)].

(D) Building Control Circuits. Building control systems with Class
2 circuits (elevator capture, fan shutdown, and so on) associated
with the fire alarm system, but not controlled and powered by the
fire alarm system, must be installed in accordance with Article 725.

(G) Raceways or Sleeves Exposed to Different Temperatures. If
araceway or sleeve is subjected to different temperatures, and where
condensation is known to be a problem, the raceway or sleeve must
be filled with a material approved by the authority having jurisdiction
that will prevent the circulation of warm air to a colder section of
the sleeve or raceway in accordance with 300.7(A). »Figure 760-6

(1) Installation Cables in a Raceway. Raceways must be large
enough to permit the installation and removal of cables without
damaging conductor insulation [300.17]. PFigure 760-7

Author’s Comment:

» When all conductors within a raceway are the same size
and insulation, the number of conductors permitted can be
found in Annex C for the raceway type.

» For conductors not included in Chapter 9 (such as multicon-
ductor cable), the actual dimensions must be used. If one
multiconductor cable is used inside a raceway the single-
conductor percentage fill area must be used [Chapter 9,
Notes to Tables, Note 5 and 9].

»Figure 760-6

— e v—
—mSystems E I

Number of Cables in a Raceway
760.3(1)

Raceways must be large enough to permit the
installation and removal of fire alarm cables

HAL Electrical

conacoeme | Without damaging conductor insulation.
.

»Figure 760-7

(J) Protective Bushing at Raceway. \When a raceway is used for the
support or protection of cables, a bushing is required to reduce the
potential for abrasion and must be placed at the location the cables
exit the raceway in accordance with 300.15(C). PFigure 760-8

(0) Cables for Power-Limited Fire Alarm (PLFA) Circuits. The
listing and installation of cables for power-imited fire alarm circuits
must comply with Part Ill of this article and Parts | and Il of Article 722.
»Figure 760-9
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760.21 | Fire Alarm Systems

Fire Alarm Systems Fire Alarm Systems
Protective Bushing at Raceway Supporting Cables
760.3(J) 760.24(A)
F’;HH Fan Col ‘ H ﬁﬂ” Fan Col ‘ H
=== ==
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A bushing must be placed e
at the location the fire alarm A 08 = 5y
cables exit the raceway in
E [ accordance with 300.15(C). B
Fire alarm cable must be supported so that the
ot Loged rooEE cable will not be damaged by normal building use.
Bl 0 & T ]
»Figure 760-8 »Figure 760-10

Fire Alarm Systems Cable Securement, Fire alarm cables must be secured by hardware

Cables for PLFA Circuits including straps, staples, hangers, listed cable ties identified for
760.3(0) securement and support, or similar fittings designed and installed in

a manner that will not damage the cable. »Figure 760-11

Fire Alarm Systems
Securing Cables
760.24(A)

nnnnnnnnnnn

Copyright 2023, MikeHolt.com .
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The installation of cables for power-limited
fire alarm circuits must comply with Article 722.

Copyright 2023, MikeHolt.com

»Figure 760-9 B Fire alarm cables must be secured
by straps, staples, hangers, listed
cable ties identified for securement
and support, or similar fittings
designed and installed in a manner

760.21 Access to Electrical Equipment that will not damage the cable.
Behind Panels Designed to Allow Access

[T

»Figure 760-11

Access to equipment cannot be prohibited by an accumulation of

cables that prevents the removal of suspended-ceiling panels. Protection From Physical Damage [300.4]. Fire alarm cables installed

through or parallel to framing members or furring strips must be

protected where they are likely to be penetrated by nails or screws
by installing the wiring method so it is not less than 174 in. from the

nearest edge of the framing member or furring strips, or by protecting
(A) General. Fire alarm circuits must be installed in a neat and work- it with a 1716 in. thick steel plate or equivalent [300.4(A) and (D)].
manlike manner. MFigure 760-12

Cable Support. Exposed fire alarm cables must be supported by
the structural components of the building so the cable(s) will not be
damaged by normal building use. PFigure 760-10
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760.25 | Fire Alarm Systems

| Fire Alarm Systems

b | H |Cables Parallel to Framing Members
i \ 760.24(A)
A\
Framing
Member

Fire alarm cables must be at T
least 1% in. from the edge of a l
framing member or furring strips : ]

or be protected by a steel plate |
[300.4(D)].

Framing
Member

Ll

Furring
Strip
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Fire Alarm Systems
Abandoned Cables
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To limit the spread of fire or
products of combustion within
a building, abandoned fire
alarm cables must be removed

Cable Legend
Art. 725 = Blue

Art. 760 = Red A
Art. 770 = Orange ®

Art. 805 = Gray
Art. 820 = Black Copyright 2023, MikeHolt.com

»Figure 760-12

Securing and Supporting [300.11]. Ceiling-support wires or the ceiling
grid is not permitted to support raceways or cables. Independent
support wires secured at both ends can be used to support raceways
or cables. Raceways and cables can be supported by independent
support wires attached to the suspended ceiling in accordance with
300.11(B) [760.130(B)]. »Figure 760-13

Fire Alarm Systems
Supporting Cables Above Ceilings
760.24(A)

Copyright 2023
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Fire alarm cables must be supported by
independent support wires attached to the s Lo
suspended ceiling in accordance with 300.11(B).

Cable Legend
Art. 725 = Blue
Art. 760 = Red
Art. 770 = Orange

At 805 = Gray
Art. 820 = Black

»Figure 760-14

According to Article 100, “Abandoned Cable” is defined as a cable
that is not terminated at equipment other than a termination fitting or
a connector and is not identified for future use with a tag.

Where cables are identified for future use with a tag, the tag must be
able to withstand the environment involved.

760.30 Fire Alarm Circuit Identification

Fire alarm circuits must be identified at terminal and junction boxes.
»Figure 760-15

Fire Alarm Systems
Circuit Identification at Boxes

»Figure 760-13

Note: Paint, plaster, cleaners, abrasives, corrosive residues, or other
contaminants might result in an undetermined alteration of PLFA and
NPLFA cable properties.

760.25 Abandoned Gables

To limit the spread of fire or products of combustion within a building,
abandoned fire alarm cables must be removed. PFigure 760-14

Device Listed for
Installation Without
a Box or Enclosure

Fire alarm circuits must be identified
at terminal and junction boxes.

Copyright 2023
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»Figure 760-15

The identification must be in such a manner that will help to prevent
unintentional signals on the fire alarm system circuits during testing
and servicing of other systems.
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760.33 | Fire Alarm Systems

Author’s Comment:

» Red raceways and fittings are sometimes used, but that color
is not required by the NEC. PFigure 760-16

' Fire Alarm Systems :
1Clrcmt Identification, Red Raceways
S 760.30 Comment

Red raceways and fitings
| are sometimes used, but
that color isn’t required by

the NEC.

¢ | Copyright 2023
MikeHolt com|
|
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»Figure 760-16

760.33 Supply-Side Overvoltage Protection

Alisted surge-protective device must be installed on the supply side
of afire alarm control panel in accordance with Part Il of Article 242.
»Figure 760-17

Fire Alarm Systems
Supply-Side Overvoltage Protection
760.33

Copyright 2023
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A listed surge-protective device must be installed
on the supply side of a fire alarm control panel.

www.diteksurgeprotection.com

»Figure 760-17

760.35 Fire Alarm Circuit Requirements

(B) Power-Limited Fire Alarm Circuits. Power-limited fire alarm
(PLFA) circuits must comply with Parts | and Il of this article.

Part lll. Power-Limited Fire Alarm (PLFA)
Circuits

According to Article 100, a “Power-Limited Fire Alarm” circuit is
powered by a power-imited source. PFigure 760-18

Fire Alarm Power-Limited Circuit (PLFA)
Article 100 Definition

NEC Chapter 9, Table 12(A)

Inherently Limited PLFA Circuit y
Maximum of 100V, 100 VA e

Not Inherently Limited PLFA Circuit

B Maximum of 150V, 100 VA
Sikiiocon A fire alarm circuit powered
o 723 “Bie by a power-limited source.

Art. 770 = Orange
Art. 805 = Gray
Art. 820 = Black

»Figure 760-18

760.121 Power Sources for Power-

Limited Fire Alarm Equipment

(A) Power Sources. The power source for power-limited fire alarm
equipment must be one of the following:

(1) Alisted PLFA transformer
(2) Alisted PLFA power supply
(3) Listed equipment marked to identify the PLFA power source

(B) Branch Circuit. Power-limited fire alarm equipment must comply
with the following: PFigure 760-19

(1) The branch circuit supplies no other loads.

(2) The branch circuit is not GFCI or AFCI protected.

Free PDF—Fire Alarm Systems
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760.124 | Fire Alarm Systems

Fire Alarm Systems, PLFA Circuits
Individual Branch Circuit

760.121(B)(1) and (2)

Fire Alarm Systems, PLFA Circuits
Branch Circuit Disconnect Identification
760.121(B)(4)

nnnnnnnnnnnnnnnnnnnn

|
The branch circuit that supplies PLFA
nd equipment must not supply other loads IIIE
B 770~ Grigo and must not be GFCI or AFCI protected.

At 520 = Biack H

I Copyright 2023, MikeHolt.com

At 820 = B\ o

ElEE

The fire alarm branch-circuit disconnect
must be labeled, in red, “FIRE ALARM CIRCUIT.”

T U=N 0=

ar=rllt

i
MikeHolt.cf

»Figure 760-19

(3) The location of the branch-circuit overcurrent protective device
for the power-limited fire alarm equipment must be identified at
the fire alarm control unit. »Figure 760-20

E——— ]

F|Ir3e AIarmCSyst?ncw)% PPlg_FLA Cl{cmts
ranch Circui ocation

L——-—- 760.121(B)(3) e

The Iocatio of the branch-circuit OCPD for fire alarm
equipment must be identified at the fire alarm control unit.

»Figure 760-20

(4) The branch-circuit disconnect must be identified in red, be acces-
sible only to qualified personnel, and be identified as the “FIRE
ALARM CIRCUIT.” The red identification must not damage the
overcurrent protective device or obscure any manufacturer’s
markings. PFigure 760-21

(5) Thefire alarm branch-circuit disconnect is permitted to be secured
in the closed (on) position. »Figure 760-22

Note: GFCI protection is not required for receptacles in dwelling-unit
unfinished basements that supply power for fire alarm systems. See

210.8(A)(5) Ex.

»Figure 760-21

Fire Alarm Systems, PLFA Circ:Jit =
Branch Circuit Disconnect
760.121(B)(5)

- A DANGER

Copyright 2023, MikeHolt.com

Hazardous voltage.
Will cause severe
injury or death.

" FIRE
ALARM

WHV1VY
Y4 <

Turn ott power
supplying this
equipmeant before

working ingide.

WTPRIEHOT R

5] The fire alarm branch-circuit disconnect is permitted
to be secured in the closed (on) position.

»Figure 760-22

760.124 Marking

Fire alarm equipment supplying power-limited fire alarm cable circuits
must be durably marked to indicate each circuit that is a power-limited
fire alarm circuit.

760.127 Wiring Methods on Supply Side of

the Power-Limited Fire Alarm Source

Conductors and equipment on the supply side of the power-limited fire
alarm power supply must be installed in accordance with Chapters 1
through 4. Transformers or other devices supplied from power-supply
conductors must be protected by an overcurrent device rated not over
20A. »Figure 760-23
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760.130 | Fire Alarm Systems

Fire Alarm Systems, PLFA Circuits
Supply Side Wiring Methods
760.127

Wy

Art. 725 = Blue

The supply side of the PLFA power L

supply must be installed in accordance

with Chapters 1 through 4 and must be Ha=p

protected by an OCPD rated not over 20A.
" e |

Art. 805 = Gray
Art. 820 = Black
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»Figure 760-23

760.130 Load Side of the Power-

Limited Fire Alarm Power Source

(B) PLFA Wiring Methods and Materials.

Fire Alarm System, PLFA Circuits
Splices and Terminations
760.130(B)(1)

Copyright 2023
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Device Listed for
Installation Without
a Box or Enclosure

Splices and terminations of fire alarm cables
must be made in listed fittings, boxes, enclosures,
fire alarm devices, or utilization equipment.

»Figure 760-24

760.136 Separation from Power Conductors

(A) General. Power-limited fire alarm cables are not permitted to be
placed in any enclosure, raceway, or cable with power conductors.

(B) Separated by Barriers. If separated by a barrier, power-limited
fire alarm circuits are permitted with power conductors.

Author’s Comment:

» Separation is required to prevent a fire or shock hazard that
can occur from a short between the fire alarm circuit and
the higher-voltage circuits.

(D) Associated Systems. Power-limited fire alarm conductors can be
installed with power conductors where introduced solely to connect
to equipment associated with power circuit conductors, and:

(1) A minimum of %4 in. separation is maintained from the power-
limited fire alarm conductors from the power conductors.

760.143 Support of PLFA Cables

Power-limited fire alarm cables are not permitted to be strapped, taped,
or attached to the exterior of any raceway as a means of support.
»Figure 760-25

Fire Alarm Systems, PLFA Cables
Raceway Used for Support
760.143
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VIOLATION: PLFA cables cannot
be strapped, taped, or attached
B [{ to the exterior of any raceway.
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»Figure 760-25
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