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SECTI ON 28 31 33.00 10

FI RE ALARM REPORTI NG SYSTEM RADI O TYPE
11/08

NOTE: This gui de specification covers the
requirenents for radio transmitted fire alarm
reporting systens.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS ( | EEE)

| EEE C135. 30 (1988) Standard for Zinc-Coated Ferrous
G ound Rods for Overhead or Underground
Li ne Construction

| EEE C62.41.1 (2002; R 2008) Guide on the Surges
Envi ronment in Low Voltage (1000 V and
Less) AC Power Circuits

| EEE C62.41.2 (2002) Recommended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMA I CS 1 (2000; R 2015) Standard for Industrial
Control and Systens: General Requirenents

NATI ONAL FI RE PROTECTI ON ASSCOCI ATI ON ( NFPA)
NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nati onal El ectrical Code

NFPA 72 (2016; Errata 1 2018) National Fire Alarm
and Signaling Code

NFPA 780 (2017) Standard for the Installation of
Li ghtni ng Protection Systens

TELECOVMUNI CATI ONS | NDUSTRY ASSOCI ATION (Tl A)
TIA-222 (2005G Add 1 2007; Add 2 2009; Add 3
2014; Add 4 2014; R 2014; R 2016)
Structural Standards for Steel Antenna
Towers and Antenna Supporting Structures
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
47 CFR 15 Radi o Frequency Devi ces
UNDERWRI TERS LABORATORI ES (UL)

UL 1242 (2006; Reprint Mar 2014) Standard for
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El ectrical Internediate Metal Conduit --
Steel

UL 467 (2013; Reprint Jun 2017) UL Standard for
Saf ety Groundi ng and Bondi ng Equi prent

UL 6 (2007; Reprint Nov 2014) Electrical Rigid
Met al Conduit - St eel

uL 797 (2007; Reprint Mar 2017) UL Standard for
Safety Electrical Metallic Tubing -- Steel

1.2 SUBMITTALS
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NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submttal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arnmy projects.

*% *% *% *% *% *% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
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1.

Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Fire Alarm Reporting System ([, [___ 11
Wring for Systens; C[, [___ 1]

SD- 03 Product Data
Battery
Spare Parts
Qualifications
Training
Test Procedures
SD-06 Test Reports
Testing
SD-07 Certificates
Equipment
SD- 10 Operation and Mii ntenance Data
Fire Alarm Reporting System C[, | 1]
3 QUALI TY ASSURANCE
Provi de the services of a Registered Professional Engineer with at |east 4
years of current experience in the design of fire protection and detection

systens. Subnit the qualifications, with verification of experience and
| i cense nunber, for this engineer.

.4 DELI VERY, STORAGE, AND HANDLI NG

Protect all equiprent delivered and placed in storage fromthe weather,
hum dity and tenperature variations, dirt, dust, and other contam nants.

.5 SPECI AL TOOLS AND SPARE PARTS

Furni sh special tools necessary for the nmaintenance of the equipnent.
Submit certified copies of current applicable approvals or listings issued
by UL, FMor other nationally recognized testing | aboratory show ng
conpliance with applicable NFPA standards. Subnmit spare parts data for
each different itemof material and equi pment specified, after approval of
detail draw ngs, and not later than [__ ] nmonths prior to the date of
beneficial occupancy. Data shall include a conplete list of parts and
supplies with the current unit prices and source of supply and a |ist of
the parts recommended by the manufacturer to be replaced after [1] [ ]
year of service. Provide one spare set of fuses of each type and size
required and 5 spare | anps of each type.
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PART 2

2.

1

PRODUCTS

SYSTEM DESCRI PTI ON

NOTE: Radio |link supervision may be by periodic
reporting of radio fire alarmtransmitters or by
periodic polling of all transmitters by the radio
fire alarmreceiver. The total nunber of
transmitters on any one frequency and their polling
rate in a two-way system nust be determ ned and
checked to ensure code conpliance. The follow ng
definitions are given to help clarify the use of the
words transmitter and receiver in this specification

1. "Fire Alarm Transnitter" refers to any device
that transmits a fire alarm nessage back to the fire
alarmreceiver at the alarmnonitoring station.

2. "Radio Transmtter" is an el ectronic device that
generates a coded RF signal

3. "Radio Fire Alarm Transnitter" refers to a
device that uses radio signals to transnit a fire
al arm nmessage back to the alarmnmonitoring station
The radio fire alarmtransmtter nmay operate with
ei t her one-way or two-way data transm ssion. For
one-way data transmi ssion, the radio fire alarm
transmtter would incorporate a radio transnitter
ant enna, cables, power supply, nmessage encoder, and
possibly an interface circuit.

a. The radio fire alarmtransmitter generates and
sends a coded al arm when an alarmis received at the
transmitter. The signal is received at the radio
fire alarmreceiver and an alarmis given

b. Radio fire alarmtransmitters that use two-way
data transm ssions have all the same conponents as
t he one-way system but, in addition, they have a
receiver and controller. They operate by waiting
for the radio fire alarmreceiver to send thema
radio signal to report. The radio fire alarm
transmitter then sends back a signal reporting any
alarns. Anot her nethod involves two-way radio
transm ssion systens which transmit signals as soon
as they are received.

4. "Fire Alarm Receivers" refer to equi pnent that
receives fire alarm nessages fromone or nore fire
alarmtransmitters.

5. "Radi o Receiver" is an electronic device that
detects radi o signals and generates an al arm nessage.

6. "Radio Fire Alarm Receiver" is a systemthat
receives fire alarmsignals, displays, and records
the alarm nessages. It may sinply listen for any

al arm messages (one-way data transmission) or it nay
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sequentially transmt a radi o signal asking each
radio fire alarmtransmitter to report any al arns
(two-way data transmi ssion).

When an addition to an existing systemis required,
provi de the make, nodel nunber, and other pertinent
information to the designer. This will elimnate
nost of this specification because the additiona

i nterfaces have to be conpatible with the existing
central radio fire alarmreporting system

NOTE: |Insert appropriate NFPA Standard in bl ank

*% *% *% * *% *% *%%

Provide a central reporting systemconmplying with [NFPA 72] [__ ]. The
equi prrent furni shed shall be listed by Underwiters Laboratories, or
Factory Mutual Engi neering and Research, or be approved or listed by a
nationally recogni zed testing | aboratory.

a.

.2

Furni sh tags with stanped identification nunbers for keys and | ocks.
Locks shall be keyed alike. The radio systemshall report alarns to
the radio fire alarmnmonitoring base station. The systemshall be a
conpl etely supervised radio type fire alarmreporting system

Submit detail draw ngs, signed by the Registered Professional Engineer
consisting of a conplete list of equipnent and material, including
manuf acturer's descriptive and technical literature, catalog cuts, and
installation instructions. Note that the contract draw ngs show

| ayouts based on typical detectors. Check the |ayout based on the
actual detectors to be installed and make any necessary revisions in
the detail draw ngs.

Detail drawi ngs shall also contain conplete wiring and schematic

di agrams for the equi pnent furnished, equipnent |ayout, and any other
details required to denpbnstrate that the system has been coordi nated
and will properly function as a unit. The systemshall indicate the
area of alarm The radi o conmunication |link shall be supervised and
operated in accordance with NFPA 72. Electrical supervision shall be
provided for all circuits and for all positions of interface pane
control switches.

Submit [6] | ] conpl ete copies of operating instructions outlining
step-by-step procedures required for systemstartup, operation, and
shutdown. The instructions shall include the manufacturer's nane,

nodel nunber, service manual, parts list, and brief description of al
equi prent and their basic operating features.

Submit [6] | ] copies of mmintenance instructions listing routine
mai nt enance procedures, possible breakdowns and repairs, and

troubl eshooting guide. The instructions shall include conduit |ayout,
equi prent | ayout and sinplified wiring, and control diagrans of the
systemas installed. Instructions shall be approved prior to training.

STANDARD PRODUCTS

Provi de material and equi pnent which are the standard products of a

manuf acturer regularly engaged in the manufacture of the products and that
essentially duplicate itens that have been in satisfactory use for at |east
2 years prior to bid opening. Equipnent shall be supported by a service
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organi zation that can provide service within 24 hours.
2.3 NAMEPLATES

Maj or conponents of equi prent shall have the manufacturer's nane, address,
type or style, voltage and current rating, and catal og nunber on a
noncorrosi ve and nonheat-sensitive plate which is securely attached to the
equipment.

2.4 RADI O FI RE ALARM TRANSM TTER ( TRANSCEI VER)

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Transceiver is a radio device that receives
an interrogating or challenging radio signal and
automatically transmts a response on the same or a
different frequency.

*% *% *% *% *% *% *% *% *% *% *% *%%

Radio Fire Alarm Transnmitter (Transceiver) shall be conpatible with the
Radio Fire Alarm Mnitoring Base Station. The transnitter shall be all
solid state and conply with applicable portions of 47 CFR 15 governing type
acceptance. All transmitters of a comon configuration shall be

i nterchangeabl e with the other devices furnished by the manufacturer. Each
transmitter [and interface device] shall be the manufacturer's current
commerci al product conpletely assenbled, wired, tested at the factory, and
delivered ready for installation and operation

2.4.1 Frequency All ocation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Frequency assignnment is nmade by the base's
conmuni cations Officer. The frequency must be
reserved in advance. Miltiple frequencies may be
needed to neet response tinme requirenents. Polling
type systens will need separate polling frequencies.

*% *% *% *% *% *% *% *% *% *% *%%

The transmitters shall operate on a frequency of [__ ] MHz.

2.4.2 Power Requirenents

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete requirenents for manual street boxes
i f not applicable.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Powe transmitters by a conbination of locally available 120 Vac, and seal ed
[ nickel -cadm un] [or] [lead-acid] type batteries requiring no additiona
water. [Transnmitters used in manual street box configuration [as

i ndi cated] shall be powered by battery only.] 1In the event of |oss of 120
Vac power, the transmitter shall autonmatically switch to battery
operation. The switchover shall be acconplished with no interruption of
protective service, without adversely affecting the battery-powered
capabilities, and shall cause the transni ssion of a trouble nessage in no
less than [ ] seconds. Upon restoration of ac power, transfer back to
normal ac power supply shall be automatic and the battery shall be
recharged. The converter/battery charger shall be installed within the
transmtter housing. Power supply transient filtering shall be provided.
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2.4.2.1 Battery Power

The battery package shall be capable of supplying all the power

requi renents for a given transmitter. Submit substantiating battery
cal cul ations for supervisory and al arm power requirenents. Anpere-hour
requirenents for each system conponent, each panel conponent and the
battery recharging period shall be included.

2.4.2.2 Battery Duration
Radio fire alarmtransnitter standby battery capacity shall provide
sufficient power to operate the transmitter in a normal standby status for
a mnimum of 60 hours and shall be capable of transmitting alarnms during
that period. The capacity for battery-only powered transmitters shall be 6
nmont hs before recharging is necessary.

2.4.2.3 Battery Supervision
Each radio fire alarmtransmtter shall constantly nonitor and supervise
its own battery powered supply. A lowbattery condition shall be reported
when battery voltage falls bel ow 85 percent of the rated voltage

2.4.3 Functi onal Requirenents

2.4.3.1 Interfacing Indicators and Controls

Transmitters shall incorporate the provisions for auxiliary interconnection
to existing interior alarmsystens.

2.4.3.2 CGeneration of Signals

Each transmitter shall be a standard design which allows the i mediate
transm ssion of all initiated signals.

2.4.3.3 Power Qut put

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The desi gner shoul d provide the necessary
data to determined the required RF power level; this
may require a site visit.

*% *% *% *% *% *% *% *% *% *% *% *%%

The radi o frequency (RF) power output of each transnmitter shall be
sufficient for reliable alarmreporting. The ninimum RF power output shal
be [1] [

2.4.3.4 Memory
Transmtters shall have nenory capability. Miltiple, sinultaneous al arns
shall not result in the loss of any messages. Messages shall be stored
until they are transnitted.

2.4.3.5 Transni ssion Confirnmation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use with fire alarm boxes only.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

When a signal is initiated at a public box (push button or pull lever), the
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transmtter shall produce an audible or visual indication that the
transmtter is operating and that a signal is being sent.

.4.3.6 Transmitter ldentity Code

Each transmitter shall transmit a distinct identity code nunber as part of

all signals emanating fromthe transmtter. The identity code shall allow
for no less than a [___ ] digit code selection and be transnitted not |ess
than three conpl ete rounds (cycles).

.4.3.7 Message Desi gnations

Each transmitter shall allowas a minimumno less than 10 [ ] distinct
and individually identifiable nessage designhations as to the types or
causes of transmtter actuation.

.4.3.7.1 Mast er Message

Mast er nessages shall be transmitted upon automatic actuation of the
transmitter. The building and zone causing actuation shall be individually
identified as part of this transnmission. The transmitter shall be capable
of identifying and transmitting a mininumof [ ] master (zone) nessages.

.4.3.7.2 Test Message

Test nessage shall be capabl e of both manual and autonatic actuation. Wen
a transceiver nethod is enployed, it shall provide for autonmatic
interrogation at presel ected periods or continuous automatic interrogation
in accordance with the governing standard. Additionally, transceiver
systens shall provide for selective interrogation at tines determ ned by
the user. Testing the automatic test actuation shall occur a mni num of
once in each [24-]1 [___ ] hour period, at an optionally preselected tine.
Stability of the electronic actuating device shall be plus or nminus 1

m nute per nonth within the tenperature range stipulated for system
operation. Actuation of the "Test" nessage designation, regardl ess of
initiating neans, shall cause no |l ess than 1 conplete nessage to be sent.

.4.3.7.3 Tanper Message Designation

The tanper nessage shall be automatically transmitted when a tanper switch
is tripped in the transmtter housing.

.4.3.7.4 Troubl e Message Desi gnation

Troubl e message shall be automatically transmitted in the event of a
failure in excess of 1 minute of the nain operating power source of the
transmitter

.4.4 Transm tter Housings

The housings on transmitters shall be fabricated from corrosion-resistant
cast metal or suitable substitute which has the physical strength
sufficient to ward off physical damage normally expected to be received by
vandal i sm The housing shall be seal ed agai nst the entry of noisture,

dust, dirt, insects, and other foreign objects. Exterior housings shall be
NEMA 4X.

SECTION 28 31 33.00 10 Page 11



2.4.4.1 Lock

I nternal components shall be protected from vandali sm by a tanper-proof
|l ock on the transmitter housing. The housing shall allow access to all

internal conponents for testing, servicing, and replacenent at the
installation site.

2.4.4.2 Mounting

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Choose the type of nounting nost suited for
application of design.

*% *% *% *% *%

*% *% *% *% *%%

Transmitter housings shall be designed for universal nounting on walls,
pol es, or pedestals. Munting shall utilize either lag bolts, anchor
bolts, stainless steel banding, nounting brackets, or a shackle/bolt
conbi nation, as applicable to the specific installation.

2.4.4.3 Operati ng Panel

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Use with nanual street boxes only.

*% *% *% *% *% *% *% *% *% *% *% *%

*%%

Each publicly accessible transmitter shall have an operating panel that

i ncorporates a dedicated signal initiating device (pull hook or push
button) clearly identified for the initiation of "FIRE' signhals. The
device shall be protected with a conventional spring-loaded, "fast-action"
break-gl ass, or simlar pull-type door that allows observation of the
actuation device when in the closed position. The door shall be fabricated
and finished in a manner consistent with that required of the main housing.

2.4.4.4 Labeling

NOTE: Use with nanual street boxes only.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhhkhkkkkkkkkkkkkkkhkhkhkk
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Each publicly accessible transnitter shall be |abeled on both sides and on

the front surface with the word "FIRE." The | abel shall be white with red
lettering.

2.4.5 Envi ronment al QOperating Requirenents

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: Check local condition for design w nd gust
and ice loading. Lowest design wi nd speed is 160

km hour 100 nph; typical design wind speed is 200
km hour 125 nph.

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkhkk
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The transmitter shall be designed for reliable outside operation in an
anbi ent tenperature range of [-30] | ] to[60] [__ ] degrees C [-22]
[ ] to[140] [___ ] degrees F. Transnitters shall be
corrosion-resistant and designed for reliable operation under adverse
climatic conditions including [160.9] [ ] kmihour [100] [__ ] nph

wi nds, ice, rain, and snow stornmns.
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2.4.6 Painting

Radio fire alarmtransmitter [and interface housings] shall be factory
pai nted. The finish color shall be [fire engine red] [__ ]. Painted
surfaces damaged during installation shall be repainted to natch existing
paint.

2.5 RADI O TRANSM TTER | NTERFACE DEVI CE

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: |If aradio transmtter interface device is
not required, delete this paragraph

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The interface device shall provide a neans of converting the signals that
are available fromthe local control equipnent into a formthat is
conpatible with the transmtter inputs, while still maintaining electrica
supervision of the entire system Interface devices shall be utilized when
di rect connection between |ocal control equipnment and the transmitter is
not possible. Interface devices shall be conpletely assenbl ed, wired,
tested at the factory, and delivered ready for installation and operation

2.5.1 Enclosure

NOTE: Use with nanual street boxes only.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

When furni shed as an i ndependent sel f-contained device, the interface
device shall be incorporated into an enclosure conform ng to NEMA I CS 1lor
other national standard as required by its |ocation

2.5.2 Indicators

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use with nanual street boxes only.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Indicators shall be provided to indicate alarmand trouble conditions and
shall consist of a red fire alarmand an anber trouble light. The

i ndicators shall be designed to ensure visibility during daylight hours and
to indicate the reporting zone.

2.5.3 Access

Swi tches and other controls shall not be accessible without the use of a
key. Access to controls shall be by unlocking and opening a panel or door

2.5. 4 Mounting
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NOTE: Choose the type of nounting nost suited for
application of design.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

I nterface housings shall be designed for universal nounting on walls,
pol es, or pedestals. Munting shall utilize either lag bolts, anchor
bolts, stainless steel banding, nounting brackets, or a shackle/bolt

conbi nation, as applicable to the specific installation
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2.

2.

5.5 Inputs/Outputs

Each interface panel shall provide, as a mninmm the nunber of alarm
circuit inputs and outputs indicated. Each input circuit shall be arranged
so that the alarmsignals shall override the trouble signals.

6 RADI O FI RE ALARM MONI TORI NG BASE STATI ON
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NOTE: Radio |link supervision may be by periodic
reporting of radio fire alarmtransmtters or by
periodic polling of all transmtters by the radio
fire alarmreceiver. The total nunber of
transmitters on any one frequency and the polling
rate of the transmitters in a two-way system nmust be
determ ned and checked to ensure code conpliance.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

6.1 Recei ver (Transceiver) System

[Two identical] [One] master radio fire alarmreceiving (transceiver)
system conpatible with transmtter frequency shall be provided. The system
shal |l be conpletely assenbled, wired, tested at the factory, and delivered
ready for installation and operation. Transceivers shall be solid-state
design and shall use frequency nodul ati on. The transceiver can be a single
integrated unit, or it may consist of separate transmitter and receiver
modul es with a common power supply, anplifier, and control unit.

.6.1.1 Transnitter Section

Transmitter shall operate on a frequency of [__ ] MHz. Frequency
stability shall be within 0.00025 percent over the operating tenperature
range. Transnitter shall be designed to work into a 50-ohm | oad.

Frequency devi ation shall be less than or equal to 5 kHz. Audi o response
shall be within plus 1 dB and ninus 3 dB over the 300 Hz to 3,000 Hz range.

.6.1.2 Recei ver Section

Recei ver antenna input inpedance shall be 50 ohms. Receiver shall be tuned
to a frequency assignnent of [ ] mHz. Receiver shall have no nore than
5 percent audio distortion neasured at 1,000 Hz. Receiver shall have a

noi se |l evel not greater than m nus 50 dB bel ow the signal |evel. Receiver
out put shall be conpatible with the associ ated device

.6.2 Fire Al arm Consol e

Consol e shall contain a conplete and i ndependent fire alarmreceiving
system consisting of, as a mninum a radio receiver/transmtter, signa
to nessage decoder, audio alarm signaling devices, audio alarmsilence
switch, visual display, alarmreset switch(es), alarmrecording printer
primary and emergency power supplies, power supply nonitors, menory
devices, and all necessary interconnecting cabl es.

.6.2.1 Audi ble Fire Al arm

The audi bl e al arm signaling devices used to indicate the receipt of fire
al arm nessages shall produce a uni que sound. The device shall be
internally nounted in the console and shall be activated upon receipt of
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all fire alarmsignals. The audible devices used to indicate the receipt
of transmitter/interface trouble nmessages, including tanper and | ow battery
vol tage, shall be separate and distinct fromthe device used to denote
recei pt of fire alarm nmessages.

.6.2.2 Vi sual Displ ay
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NOTE: Listed displays are mnimumrequirenments, but
i f additional visual displays are required, such
di spl ays nust be added to the |ist.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Consol e display shall indicate, as a minimum the originating transmtter
identity code number and shall include the follow ng nmessage desi gnati ons:

Fire

Troubl e

Battery

Test

Tanper

Mast er Zone | ] thru | ]

Toa0oe

.6.2.3 Consol e Menory

Consol e shall have a menory buffer capable of retaining a mninmm of [500]
[ ] transmitter codes, together with the specific nmessage designations
associ ated with each transmtter. The systemshall reject any received
message not matching the progranmed transmtter codes where such nessage
identification code is not stored in the system Upon conmmand, the consol e
shal | display and print a summary of transmitters which have transmtted a
| owbattery or trouble nessage, or failed to transmit a message during the
previous 24 [ ]-hour test period. Any incomng transmitter signa

shal | pre-enpt the command di splay and printout function, and be processed,
di spl ayed, and printed. The 24-hour nenory shall not be purged and shal

al ways be current and available. Transnmitter nmenory data shall not be | ost
in the event of a total |oss of operating or energency power supplies.

.6.2.4 Consol e Supervi sion

The supervisory system shall provide constant supervision of the operating
conditions of the console. Indicators shall be provided for each major
conmponent, and an audi bl e signal shall be produced in the event of failure
of any major component. A switch shall be provided to silence the audible
troubl e signal

.6.2.5 Recei ver Supervi sion

The supervi sory system shall provide constant supervision and di splay of
the operating condition of the radio receivers, and shall indicate an
abnormal condition when a radio fire alarmtransnitter carrier lasting nore
than 15 seconds is detected. The receiver's ability to properly receive
and decode an inconming signal shall be tested at |east once every [ ]
minutes.

.6.2.6 Manual Battery Test

Consol e shall have a switch to manually place the consol e on energency
battery power for test purposes.
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6.2.7 El ectri cal Connections

Consol e shall be designed with nodul ar conponents to allow interchange of
conmponents for maintenance purposes. Primary power cables shal

i ncorporate positive twi st-lock connections. Interconnecting cables and
connectors shall be conpatible with conputer quality signal data
transmission.

.6.3 Ant enna System

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The antenna for the dual transmitter and
receivers shall be installed with a naxi mum vertica
separation. The designer must check | oca
conditions for design wind gust and ice | oading.
The | owest design wind speed is 160 km per hour 100
nph; typical design wind speed is 200 km per hour
125 nph).
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The antenna systemshall utilize vertical polarization antennas,

comruni cation |inks between transnitters/receivers and antennas, and

mat chi ng networks as needed for the proper coverage. The antenna system
shal |l be either omni-directional or shaped-coveraged as sel ected by the
Contractor based on the topography. The antenna system and cabling shal

be furnished to provide adequate system gain. The antennas shall be
capabl e of withstanding the environnental conditions of [200] [__ ]

km hour [125] [__ ] mph wind and [13 nm 1/2 inch radial] [__ ] ice
without failure. Lightning protection shall conply with NFPA 780. Antenna
supporting structures shall conply with TIA-222 .

6.3.1 Groundi ng Conduct ors

Ant enna groundi ng conductors shall be mininum 32-strand, No. 17 AWG copper.
6.3.2 Communi cati on Li nks

Transmi ssion line between the transmtter/receiver and the antenna shall be
50-ohm i npedance rated for the transnitter output power. As a mininum
cabl e shall exhibit an attenuation not exceeding 1.1 dB per 30.5 m 100 feet
at 200 ntHz.

7 FI RE ALARM SYSTEM PERI PHERAL EQUI PVENT
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NOTE: Check the terrain and di stances to determ ne
if arepeater will be needed to transmt a signa
froma renpte location to the main control console.
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7.1 Repeaters

Repeaters shall be provided where indicated or required to neet system
requirenents. The repeater shall receive on [ ] MHz and transmit on
[ ] mHz. The receiver and transmitter sections shall conformto the
requirenents specified for transceivers. Two-way data transm ssion shal
be rel ayed between the base station and renote stations. Repeater shal
utilize a bandpass-type dupl exer and one antenna, or nultipl e-bandpass
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cavity filters and nultiple antennas. The duplexer or filter cavities
shall isolate the receiver fromtransmtter spurious noise and prevent

recei ver desensitization. The duplexer or filter cavities shall be rated
to handl e the output power of the transmitter. Repeater shall be keyed
with tone-encoded control circuit. A transmtter time-out circuit shall be
provided to prevent system | ockup

.7.2 Radio Fire Alarm Transmitter Box Location Light
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NOTE: Use with fire alarmboxes only. Delete

par agraph where a light is not required. Do not use
for radio fire alarmtransmtters that operate on
batteries only.
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Each indicated transmitter providing publicly accessible actuating
functions shall be provided with a vapor-tight, incandescent type |ight
fixture constructed of a flane retardant, nonplastic, polycarbonate

material with a threaded ruby globe. The light shall be supported with 13
mm 1/ 2 inch gal vani zed steel conduit and | ocated approxi mately 300 nm 1 foot
above the box. The light shall be provided with an incandescent, 50-watt,
120-volt extended service lanp. Transmitters which are powered by battery
only shall not be equipped with location |ights.

.7.3 Conduit

Conduit and fittings shall conmply with UL 6, UL 1242, and UL 797

7.4 Ground Rods
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NOTE: Designer will determ ne the size, type, and
nunmber of ground rods to be used based on | oca
conditions, earth resistivity data, and on the size
and type of the electrical installation

Copper-clad steel rods will be specified for normal
conditions. Zinc-coated steel or stainless stee
rods will be used where |Iow soil resistivities are
encountered and gal vani c corrosion may occur between
adj acent underground netallic nasses and the
copper-clad rods. Stainless steel rods have a
longer life than the zinc-coated steel, but use of
zinc-coated steel nmust be justified based on the

hi gher cost. Rods 16 mm 5/8 inch in dianmeter and
2.5 m8 feet in length are generally acceptabl e;
however, in rocky soils 19 mm 3/4 inch rods shall be
specified. In high resistivity soils, 3 m10 foot
or sectional rods may be used to obtain the required
resi stance to ground. \Where rock is encountered,
addi ti onal rods, a counterpoise, or ground grid may
be necessary. Coordi nate and standardi ze rod
selection for individual facilities with other

speci fication sections.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Ground rods shall be of [copper-clad steel conforning to UL 467]
[zinc-coated steel conforming to | EEE C135.30] [solid stainless steel not
less than [16] [19] mm [5/8] [3/4] inch in dianeter by [2.5] [3] m[8] [10]
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feet in length] [of the sectional type].

2.7.5 Power Supply

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Locations with automatic backup power
generation will require as a mninum4 hours backup
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The operating power for the systemshall be single phase taken fromthe
building electric service as specified in paragraph Power Supply for the
System Energency backup power shall be provided by seal ed [| ead-acid]
[or] [nickel-calciuni type batteries requiring no additional water. The
charging system shall recharge fully discharged batteries within 12 hours
and maintain the batteries in the fully charged state. The battery shal
have the capacity to operate the systemfor not |ess than 48 hours under
maxi mum nornal | oad with the power supply to the charger di sconnected.

2.7.6 Wiring

Wring shall be in accordance with NFPA 70 and as indicated. Station
wiring shall be col or coded

PART 3 EXECUTI ON
3.1 EXAMINATION

After beconming famliar with all details of the work, verify all dinmensions
inthe field, and advise the Contracting O ficer of any discrepancy before
perform ng the work.

3.2 INSTALLATION

Performinstallation as shown and in accordance with the nmanufacturer's
recomendati ons, unless otherw se specified. Provide all necessary

i nterconnections, services, and adjustnents required for a conplete and
operational system Electrical work shall be in accordance with NFPA 70.

3.2.1 Power Supply for the System

Provi de a single dedicated branch-circuit connection for supplying power to
the fire alarmsystem The backup power supply shall be automatically
energi zed upon failure of the normal power supply.

3.2.2 Wring for Systens

Wring for systens shall be installed in rigid conduit, internediate
metallic conduit, or electric netallic tubing. The conductors for the fire
al arm system shall not be installed in conduits, junction boxes, or outlet
boxes with conductors of |ighting and power systens. The sum of the
cross-sectional areas of individual conductors shall not exceed 40 percent
of the interior cross-sectional area of the conduit. Conduit shall conply
with  NFPA 70. Provide anple gutter space to accommpdate necessary W ring.
Subnmit detail point-to-point wiring diagram signed by the Registered

Pr of essi onal Engi neer, showing all points of connection. D agram shal

i ncl ude connections between system devi ces, appliances, control panels,
supervi sed devices, an all equipnment that is activated or controlled by the
panel.
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3 OVERVOLTAGE AND SURGE PROTECTI ON

Equi pment connected to alternating current circuits shall be protected from
surges in accordance with | EEE C62.41.1, |EEE C62.41.2 and NFPA 70. Cables
and conductors which serve as comuni cations |inks, except fiber optics,
shal | have surge protection circuits installed at each end. Fuses shal

not be used for surge protection

.4 GROUNDING

Ground rods shall not protrude nore than 150 nmm 6 i nches above grade
Noncurrent-carrying netallic parts associated with radio fire alarm

equi pnent shall have a maxi mumresi stance to solid "earth" ground not to
exceed 25 ohns.

.5 TRAINING

Conduct a training course for operating staff in the building where the
systemis installed as designated by the Contracting Oficer. The training
period shall consist of [1 training day] [[___ ] training days], [8]
[ ] hours per day and shall start after the systemis functionally
compl eted but prior to the final acceptance tests. The field instructions
shall cover all of the itens contained in the approved operating and

mai nt enance i nstructions.

.6 TESTING

Submit test reports in booklet formshowing field tests performed to prove
conmpliance with the specified performance criteria, upon conpletion and
testing of the installed system Each test report shall docunent al

readi ngs, test results, and indicate the final position of controls.

Notify the Contracting O ficer 30 days before the perfornmance and
acceptance tests are to be conducted and subnmit the test procedures to be
used. Submit detailed test procedures for the fire alarmreporting system
[30) [ ] days prior to performng systemtests. The test procedures
shal | be signed by the Registered Professional Engineer. Performthe tests
in the presence of the Contracting O ficer under the supervision of the
fire alarm system manufacturer's qualified representative. Furnish all

i nstruments and personnel required for the tests.

.6.1 Per f ormance Testi ng

Upon conpletion of the installation, the systemshall be subjected to a
compl ete functional and operational performance test. Test shall determne
that the systemis free from grounded, shorted, or open circuits. Wen al
corrections have been nade, the systemshall be retested to assure that it
is functional. Copies of performance test reports shall be submtted in
accordance with paragraph SUBM TTALS

.6.2 Accept ance Test
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NOTE: Listed tests are minimumrequired. |f
additional tests are required such tests nust be
added to the list.
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The testing shall be in accordance with NFPA 72. The recomrended tests in
NFPA 72 shall be considered mandatory and shall verify that all previous
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defi ci enci es

a. Tests to

b. Tests of
repeater

c. Tests of
functions.

d. Tests of

End

have been corrected. The tests shall include the foll ow ng:
i ndi cate there are no grounded, shorted, or open circuits.

each radio fire alarmtransm tter/receiver/transceiver/
radio fire alarmmonitoring base station for all required

normal and energency power suppli es.

of Section --
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