AMVENDMENT TO MACC SPEC AUG 08

SECTION 28 31 63.00 20

ANALOG ADDRESSABLE | NTERI OR FI RE ALARM SYSTEM

10/ 07

PART 1 GENERAL

1.

1 REFERENCES

MACCUPDT

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to within the text

basi ¢ designation only.

FM GLOBAL (FM

FM P7825 (2005) Approval

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

by the

| EEE C62. 41 (1991; R 1995) Recommended Practice for
Surge Vol tages in Low Vol tage AC Power

Circuits

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 101 (2006) Life Safety Code
NFPA 241 (2004) Saf eguarding
Construction, Alteration,
Qper ations

NFPA 72 (2006) Nati onal

Fire Al arm Code

and Denolition

NFPA 90A (2002; Errata 2003; Errata 2005) Standard
for the Installation of Air Conditioning

and Ventilating Systens
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

47 CFR 90 Private Land Mobil e Radi o Services

UNDERWRI TERS LABORATORI ES (UL)

Devi ces for the Hearing | npaired

Snmoke Det ectors

UL 268 (2006) Standard for Snoke Detectors for

Fire Alarm Signaling Systens

UL 464 (2003; Rev thru Feb 2008) Standard for

UL 1971 (2002; Rev thru May 2006) Signaling
UL 228 (2006) Door d osers-Hol ders,

W t hout

Audi bl e Si gnal
UL Electrical Constructn (2007) Electrical

Directory
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UL Fire Prot Dir (2008) Fire Protection Equi pnent Directory
1.2 RELATED REQUI REMENTS

Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS, applies to
this section, with the additions and nodifications specified herein

1.3 DESCRI PTI ON OF WORK
1.3.1 Scope

This work includes designing and providing a conpl ete anal og/ addr essabl e
fire alarm system as described herein and on the contract drawi ngs for the
buil ding(s) in this contract. The systen(s) shall include wiring,
raceways, pull boxes, term nal cabinets, outlet and nounting boxes, contro
equi prent, alarm and supervisory signal initiating devices, alarm
notification appliances, supervising station fire alarmsystemtransmtter
and ot her accessories and niscellaneous itens required for a conplete
operating system even though each itemis not specifically nentioned or
descri bed. Provide system conplete and ready for operation. Equiprent,
materials, installation, workmanship, inspection, and testing shall be in
strict accordance with the required and advi sory provisions of NFPA 72
except as nodified herein. The systemlayout on the draw ngs show the

i ntent of coverage and are shown in suggested |ocations. Final quantity,

| ayout, and coordination is the responsibility of the Contractor. Each
renote fire alarmcontrol unit shall be powered froma wiring riser
specifically for that use or froma |ocal power panel |ocated on the sane
floor as the renote fire alarmcontrol unit. Were renote fire contro
units are provided, equipnment for notification appliances may be located in
the renpte fire alarmcontrol units.

1.4 SUBM TTALS

Covernment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

Provi de four conplete sets of submttals. Partial submittals will not be
acceptable and will be returned without review Naval Facilities
Engi neeri ng Command, Southeast, Fire Protection Engineer, will review and

approve subnmittals.
SD- 02 Shop Drawi ngs

Provi de point-to-point wiring diagrans showi ng the points of
connection and termnals used for electrical field connections in
the system including interconnections between the equi pment or
systenms which are supervised or controlled by the system
Di agrams shall show connections fromfield devices to the FACP and
renote fire alarmcontrol units, initiating circuits, sw tches,
rel ays and termnals.

Provi de plan view drawi ng showi ng devi ce | ocations, term nal
cabi net | ocations, junction boxes, other related equi pnent,
conduit routing, wire counts, circuit identification in each
conduit, and circuit layouts for all floors.
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Provi de a conplete description of the systemoperation on the
dr awi ngs.

Provide a conplete |list of device addresses and correspondi ng
nessages.

Provi de detail ed drawi ngs of the graphi c annunci ator.

I ncl ude annotated catal og data, in table format on the draw ngs,
showi ng manufacturer's nanme, nodel, voltage, and catal og nunbers
for equi pnent and components.

Provi de conplete riser diagranms indicating the wiring sequence
of devices and their connections to the control equipnrent.

I ncl ude a col or code schedule for the wiring. Include floor plans
showi ng the | ocations of devices and equi prent.
Battery power cal cul ations

Submit shop drawings not smaller than 24 by 36 inches. As a
m ni mum the shop drawing submittal shall include the itens |listed
above.

SD- 03 Product Data
Fire alarmcontrol panel (FACP); G
Term nal cabinets assenblies; G
Manual stations; G
Transmitters (including housing); G
Batteries; G
Battery chargers; G
Snoke sensors; G
Thermal sensors; G
Wring and cable; G
Notification appliances; G
Addr essabl e interface devices; G
Graphi ¢ annunci ator; G
Amplifiers; G
Renote Fire Alarm Control UnitsG
Tone generators; G

Digitalized voice generators; G

El ectromagneti c door holders; G
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Snoke sensor testing procedures; G
Radio transmitters and interface panels; G

Submit data on proposed equi prent, including, but not Iimted to
the itens listed above. Include UL or FMIlisting cards for
equi prent provi ded.

SD-06 Test Reports

Furnish prelinmnary test results to the Contracting Oficer.
Include the control panel and initiating and indicating devices, a
uni que identifier for each device with an indication of test
results, and signature of the factory-trained technician of the
control panel manufacturer and equi pnment installer. Wth reports
on prelimnary tests, include printer information.

SD-07 Certificates
Qualifications of installer
SD-10 Operation and Mai ntenance Data
| NTERI OR FI RE ALARM SYSTEN, Data Package 5; G

Submit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

Record drawi ng software
SD-11 Cl oseout Submittals

Prepare and submit to the Contracting Oficer four sets of
detailed as-built drawings. The drawi ngs shall include conplete
Wi ring diagrans showi ng connecti ons between devices and equi prent,
both factory and field wired. Include a riser diagram and draw ngs
showi ng the as-built location of devices and equi pnment. The
drawi ngs shall show the systemas installed, including deviations
fromboth the project drawi ngs and the approved shop draw ngs.

The drawi ngs shall be prepared on uniform sized sheets not |ess
than 30 by 42 inches with 8 by 4 inch title block simlar to
contract drawi ngs. These draw ngs shall be submitted within 2
weeks after the final acceptance test of the system At |east one
set of as-built (marked-up) draw ngs shall be provided at the tine
of, or prior to the final acceptance test.

Submit the installer’s training history for the enpl oyees
involved with this contract.

1.5 ADDI Tl ONAL SUBM TTAL REQUI REMENTS
1.5.1 Battery Power Cal cul ations

Verify that battery capacity exceeds supervisory and al arm power
requi renents.

a. Provide conplete battery calculations for both the al arm and

supervi sory power requirenments. Ampere hour requirenments for each
system conponent shall be submitted with the cal cul ati ons.
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1

b. Provide data on each circuit to indicate that there is at |east 25
percent spare capacity for notification appliances, 25 percent
spare capacity for initiating devices. Annotate data for each
circuit on the draw ngs.

c. Provide data to indicate that the amplifiers have sufficient
capacity to sinmultaneously drive fire alarm speakers at their 1/2
watt tap plus 50 percent spare capacity. Annotate data for each
circuit on the draw ngs.

5.2 Qualifications of Installer

Desi gn shall be by a National Institute for Certification in Engineering
Technol ogies (NI CET) Level 111 or Level IV Technician. Installer shal
have an office, which has been in existence for at |east 3 years.
Installati on shall be acconplished by an electrical contractor with a

m ni mum of 5 years' experience in the installation of fire alarm systens.
The Contracting O ficer may reject any proposed installer who cannot show
evi dence of such qualifications. The services of a technician provided by
the control equi pnent manufacturer shall be provided to supervise
installation, adjustnents, and tests of the system The Contractor shal
furni sh evidence that the fire al arm equi pnent supplier has an experienced
and effective service organi zati on which carries a stock of repair parts
for the systemto be furnished. The Contractor shall guarantee | abor
materi als, and equi pnment provided under this contract against defects for a
peri od of one year after the date of final acceptance of this work by the
Contracting Oficer and the recei pt of as-built drawi ngs and schematics of
all equipnent. Prior to installation, submt data for approval by the,
Naval Facilities Engineering Conmand - Southeast, Fire Protection Engi neer
showi ng that the Contractor has successfully installed addressabl e, anal og
intelligent interior fire alarmsystens of the sane type as specified
herein, or that the Contractor has a firmcontractual agreenent with a

subcontractor having such required experience. Include the names and
| ocations of at |least three installations where the Contractor, or the
subcontractor referred to above, has installed such systens. |Indicate the

type and design of each systemand certify that each system has perforned
satisfactorily in the nanner intended for a period of not |ess than 18
nmont hs. Submit nanes and phone nunbers of points of contact at each site.

.5.3 Record Draw ng Software

Furni sh one data CD contai ni ng CAD based drawi ngs in DXF fornat of as-built
drawi ngs and schenati cs.

.6 QUALI TY ASSURANCE

Equi pnent and devi ces shall be conpatible and operable with existing
station fire alarmsystem and shall not inpair reliability or operationa
functions of existing supervising station fire alarmsystem Existing
supervising station fire alarm system at MCAS Beaufort is a King-Fisher
radio transmitter/recei ver system

.6.1 Regul at ory Requi renents

Devi ces and equi pment for fire alarmservice shall be listed by
UL Fire Prot Dir or approved by FM P7825.
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1.6.1.1 Requirenents for Fire Protection Service
Equi prent and material shall have been tested by UL and listed in
UL Fire Prot Dir or approved by FMand listed in FM P7825. \Were the terns
"listed" or "approved" appear in this specification, they shall nean |isted
in U Fire Prot Dir or FM P7825. The omission of these terms under the

description of any item of equipnment described shall not be construed as
wai ving this requiremnent.

1.6.1.2 Testing Services or Laboratories

Fire alarmand fire detection equi pment shall be constructed in accordance
with UL Fire Prot Dir, UL Electrical Constructn, or FM P7825

1.6.2 St andard Products
Provide materials, equipnment, and devices that have been tested by a
nationally recogni zed testing |aboratory, such as UL or FM and listed or
approved for fire protection service when so required by NFPA 72 or this
specification. Select material fromone nmanufacturer, where possible, and
not a conbinati on of manufacturers, for any particular classification of
mat eri al s.
1.6.3 Modi fi cati on of References
a. In NFPA publications referred to herein, consider advisory
provisions to be mandatory, as though the word "shall" had been
substituted for "shoul d' wherever it appears; interpret reference
to "authority having jurisdiction" to nean the Naval Facilities
Engi neeri ng Command - Sout heast, Fire Protection Engi neer
1.7 DELI VERY, STORAGE, AND HANDLI NG

Prot ect equi pnent delivered and placed in storage fromthe weat her,
hum dity, and tenperature variation, dirt and dust, and other contam nants.

1.8 SPARE PARTS AND TOOLS
1.8.1 I nt erchangeabl e Parts
Spare parts furnished shall be directly interchangeable with the
correspondi ng conponents of the installed system Spare parts shall be
sui tably packaged and identified by nanepl ate, tagging, or stanmping. Spare
parts shall be delivered to the Contracting Oficer at the tine of the
final acceptance testing.
1.8.2 Spare Parts
Furni sh the followi ng spare parts and accessori es:
a. 2 audiovisual devices of each type installed
b. 4 fuses for each fused circuit
c. 2 electromagnetic door holders if shown on project draw ngs

d. 2 addressabl e manual stations

f. 2 smoke sensors and base of each type installed

SECTION 28 31 63.00 20 Page 6



AMVENDMENT TO MACC SPEC AUG 08 MACCUPDT

g. 2 heat sensors and base of each type installed
j. 2 break rods for manual stations if so equipped
1.8.3 Parts List

Furnish a list, in duplicate, of all other parts and accessories which the
manuf acturer of the system reconmends to be stocked for maintenance.

1.9 KEYS

Keys and | ocks for equi pnment shall be identical. Provide not |ess than six
keys of each type required. Keys shall be CAT 60.

PART 2 PRODUCTS
2.1 EXI STI NG FI RE ALARM EQUI PMENT

Exi sting fire alarm equi prent shall be naintained fully operational until

t he new equi pment has been tested and accepted by the Contracting O ficer.
As new equi prment is installed, it shall be |abeled "NOT I N SERVI CE" unti

t he new equi prrent is accepted. Once the new systemis conpleted, tested,
and accepted by the Governnent, it shall be placed in service and connected
to the station fire alarmsystem New equi pnent shall have tags renpved
and the existing equipnent shall be tagged "NOT IN SERVICE" until renoved
fromthe buil ding.

2.1.1 Equi pnent Renoval

After acceptance of the new system by the Contracting O ficer, existing
equi pnment not connected to the new system shall be renoved, unused exposed
conduit shall be renmoved, and damaged surfaces shall be restored. The
material shall be renoved fromthe site and di sposed of by the Contractor

2.1.2 Repair Servi ce/ Repl acenment Parts

Repair services and replacenent parts for the system furnished under this
contract shall be be available for a period of 10 years after the date of
final acceptance of this work by the Contracting Oficer. On-site service
during the guarantee period shall be provided within 24 hours after
notification. Al repairs shall be conpleted within 48 hours after
notification.

2.1.3 O her Divisions To Be Coordinated Wth
Refer to the followi ng sections for related work and coordi nation

Section 21 13 13.00 20 WET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON;, Section
21 13 16.00 20 DRY PI PE FI RE SUPPRESSI ON SPRI NKLERS

Section 08 71 00 DOOR HARDWARE f or door rel ease and additional work rel ated
to finish hardware.

Section 14 24 00 HYDRAULI C ELEVATORS for additional work related to
el evat or s.

Section 07 84 00 FIRESTOPPI NG for additional work related to firestopping.
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2.1.4 Manuf acturer Qualifications

Conmponents shall be of current design and shall be in regular and recurrent
production at the tine of installation. Provide design, materials, and
devices for a protected premises fire alarmsystem conplete, conformng to
NFPA 72, except as otherwi se or additionally specified herein.

2.2 | NTERI OR FI RE ALARM SYSTEN DESI GN
2.2.1 Definitions

Wherever nentioned in this specification or on the draw ngs, the equipnrent,
devi ces, and functions shall be defined as foll ows:

a. Anal og/ Addressable System A systemin which multiple signals are
transmitted via the sane conduction path to a renote fire alarm
control unit and fire alarmcontrol panel, decoded and separated
so that each signal will initiate the specified response.

b. Hard Wred System A systemin which alarm and supervisory
initiating devices are directly connected, through individua
dedi cated conductors, to a central control panel w thout the use
of anal og/ addressable circuits or devices.

c. Interface Device: An addressabl e device which interconnects hard
wi red systens or devices to an anal og/ addressabl e system

d. Fire Alarm Control Unit: A control panel, rempte fromthe fire
al arm control panel, that receives inputs from autonmatic and
manual fire al arm devices; may supply power to detection devices
and interface devices; may provide transfer of power to the
notification appliances; may provide transfer of condition to
rel ays or devices connected to the control unit; and reports to
and receives signals fromthe fire alarm control panel

e. Fire Alarm Control Panel (FACP): A master control panel having
the features of a fire alarmcontrol unit and to which fire alarm
control units are interconnected. The panel has central
processi ng, nmenory, input and output termnals,

f. Termnal Cabinet: A steel cabinet with |ocking, hinge-nounted
door in which termnal strips are securely nounted.

2.2.2 System Operation

The system shall be a conplete, supervised, noncoded, anal og/ addressable
fire alarmsystem conform ng to NFPA 72. The system shall have an

i nterconnected riser |oop or network having Style 6 supervision that shal
not be located in the same roomor shaft. The return portion of the |oop
shall be renote fromthe supply portion of the loop. Were the building
has two stairs for egress fromfl oors above grade, a single inpairnment
cannot adversely affect nore than one fl oor. Any single inmpairment of the
system shall not affect the systemon nore than one-half of any floor. The
system shall operate in the alarm nmobde upon actuation of any alarm
initiating device. The systemshall renain in the alarm node unti
initiating device(s) are reset and the fire alarmcontrol panel is manually
reset and restored to normal. The system shall provide the follow ng
functions and operating features:
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a. The FACP and fire alarmcontrol units, if used, shall provide
power, annunci ation, supervision, and control for the system

b. Provide Style Dinitiating device circuits.

e. Provide Style Z notification appliance circuits. The visua
alarmnotification appliances shall have the flash rates
synchroni zed

f. Provide electrical supervision of the primry power (AC) supply,
presence of the battery, battery voltage, and placenent of system
nodul es within the control panel

g. Provide an audible and visual trouble signal to activate upon a
single break or open condition, or ground fault. The trouble
signal shall also operate upon |oss of primary power (AC) supply,
absence of a battery supply, low battery voltage, or renoval of
al arm or supervisory panel nodules. Provide a trouble alarm
silence feature which shall silence the audible trouble signal
wi t hout affecting the visual indicator. After the systemreturns
to nornmal operating conditions, the trouble signal shall again
sound until the trouble is acknowl edged. A snpke sensor in the
process of being verified for the actual presence of snmoke shal
not initiate a trouble condition

h. Provide a notification appliance silencing switch which, when
activated, will silence the audible signal appliance, but will not
affect the visual alarmindicator, the liquid crystal display, or
the automatic notification of the fire departnent. This switch
shal | be overridden upon activation of a subsequent alarm

i. Provide alarmverification capability for snoke sensors. Alarm
verification shall initially be set for 30 seconds.

j. Provide programcapability via switches in a | ocked portion of the
FACP to bypass the autonmatic notification appliance circuits, air
handl er shutdown and door rel ease features. Qperation of this
programm ng shall indicate this action on the FACP displ ay.

k. Alarm supervisory, and/or trouble signals shall be automatically
transmitted to the fire departnent.

I. Alarmfunctions shall override trouble or supervisory functions.
Supervi sory functions shall override trouble functions.

m The system shall be capabl e of being progranmed fromthe panel’s
keyboard. Programmed information shall be stored in non-volatile
nmenory.

n. The system shall be capabl e of operating, supervising, and/or
nmoni tori ng bot h addressabl e and non- addr essabl e al arm and
supervi sory devi ces.

0. There shall be no limt, other than maxi mum system capacity, as to
t he nunber of addressable devices which nay be in alarm
si mul t aneousl y.

p. Where the fire alarmsystemis responsible for initiating an
action in another emergency control device or system such as an
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2. 2.

3

HVAC system the addressable fire alarmrelay shall be within 3
feet of the emergency control device.

An alarm signal shall automatically initiate the follow ng
functions:

(1) Transnmission of an alarmsignal to the fire departnent.

(2) Visual indication of the device operated on the fire alarm
control panel (FACP), and on the graphic annunciator. |Indication
on the graphic annunci ator shall be by floor, zone or circuit, and
type of device.

(3) Continuous actuation of alarmnotification appliances on the
floor of fire alarmorigin, the floor above the floor of fire
alarmorigin, and the floor below the floor of fire alarmorigin
except those in stairs or in elevator cabs.

(5) Release of doors held open by el ectromagnetic devices.

(9) Operation of a duct snobke sensor shall shut down the
appropriate air handler in accordance with NFPA 90A in addition to
ot her requirements of this paragraph

A supervisory signal shall automatically initiate the follow ng
functions:

(1) Visual indication of the device operated on the FACP and on
t he graphic annunciator, and sound the audi ble alarmat the
respecti ve panel

(2) Transnission of a supervisory signal to the fire departnent

A trouble condition shall automatically initiate the foll ow ng
functions:

(1) Visual indication of the systemtrouble on the FACP and on
t he graphic annunciator, and sound the audi ble alarmat the
respecti ve panel

(2) Transmission of a trouble signal to the fire department.

The maxi mum perni ssi bl e el apsed tinme between the actuation of an
initiating device and its indication at the FACP shall be 15
seconds.

The maxi mum el apsed ti ne between the occurrence of the trouble
condition and its indication at the FACP shall not exceed 200
seconds.

System Moni tori ng

Val ves: Each val ve affecting the proper operation of a fire
protection system including automatic sprinkler control valves,

st andpi pe control valves, sprinkler service entrance val ve, val ves
at fire punps, and val ves at backfl ow preventers, whether supplied
under this contract or existing, shall be electrically nonitored
to ensure its proper position. Each tanmper switch shall be
provided with a separate address.
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2.

2.

b. Independent Fire Detection System Each existing independent
snoke detection subsystem and kitchen fire extinguishing system
shal |l be nonitored both for the presence of an alarm condition and
for a trouble condition. Each nonitored condition shall be
provided with a separate address.

2.4 Overvol tage and Surge Protection

a. Signaling Line Circuit Surge Protection: For systens having
circuits |l ocated outdoors, communications equi prent shall be
prot ected agai nst surges induced on any signaling line circuit and
shal |l conmply with the applicable requirenents of | EEE C62.41.
Cabl es and conductors, which serve as conmuni cations |inks, shal
have surge protection circuits installed at each end that neet the
foll owi ng wavef orm

(1) A 10 m crosecond by 1000 m crosecond waveformwi th a peak
vol tage of 1500 volts and a peak current of 60 anperes.

b. Sensor Wring Surge Protection: Digital and analog inputs and
out puts shall be protected against surges induced by sensor wring
installed outdoors and as shown. The inputs and outputs shall be
tested with the followi ng waveform

(1) A 10 by 1000 microsecond waveformwi th a peak voltage of 1500
volts and a peak current of 60 anperes.

2.5 Addr essabl e I nterface Devices

The addressable interface (Al) device shall provide an addressabl e i nput
interface to the FACP for nonitoring nornmally open or nornally closed
contact devices such as waterfl ow switches, valve supervisory swtches,
fire punmp nonitoring, independent snoke detection systens, relays for
out put function actuation, etc.

.2.6 Snoke Sensors

.2.6.1 Phot oel ectri ¢ Smoke Sensors

Provi de addressabl e photoel ectric snmoke sensors as foll ows:

a. Provide anal og/ addressabl e photoel ectric snbke sensors utilizing
t he photoelectric light scattering principle for operation in
accordance with UL 268. Snpke sensors shall be listed for use
with the fire alarmcontrol panel

b. Provide self-restoring type sensors which do not require any
readj ustment after actuation at the FACP to restore themto nornal
operation. Sensors shall be UL |listed as snoke-automatic fire
sensors.

c. Components shall be rust and corrosion resistant. Vibration shal
have no effect on the sensor's operation. Protect the detection
chamber with a fine nesh netallic screen which prevents the
entrance of insects or airborne materials. The screen shall not
i nhibit the movenment of snoke particles into the chanber.

d. Provide twi st |ock bases for the sensors. The sensors shal
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2.2.6.2

mai ntain contact with their bases w thout the use of springs.
Provi de conpani on nounting base with screw termnals for each
conductor. Terminate field wiring on the screwtermnals. The
sensor shall have a visual indicator to show actuation.

The sensor address shall identify the particular unit, its
location within the system and its sensitivity setting. Sensors
shall be of the |ow voltage type rated for use on a 24 VDC system

An operator at the control panel, having a proper access |evel,
shal |l have the capability to manually access the foll ow ng
i nfornmati on for each initiating device.

(1) Primary status

(2) Device type

(3) Present average val ue

(4) Present sensitivity selected

(5) Sensor range (normal, dirty, etc.)

| oni zation Type Snoke Sensors

Provi de addressabl e ionization type snoke sensors as foll ows:

a.

Provi de anal og snoke sensors which operate on the ionization
principle and are actuated by the presence of visible or invisible
products of conbustion. Snoke sensors shall be listed for use
with the fire alarmcontrol panel

Provide self-restoring type sensors which do not require any

readj ustment after actuation at the FACP to restore themto nornal
operation. Sensors shall be UL |listed as snoke-automatic fire
sensors.

Conponents shall be rust and corrosion resistant. Vibration shal
have no effect on the sensor's operation. Protect the detection
chamber with a fine nesh netallic screen which prevents the
entrance of insects or airborne materials. The screen shall not
i nhibit the nmovenment of snoke particles into the chanber.

Provide twi st |ock bases for the sensors. The sensors shal

mai ntain contact with their bases w thout the use of springs.
Provi de conpani on nounting base with screw termnals for each
conductor. Ternminate field wiring on the screwtermnals. The
sensor shall have a visual indicator to show actuati on.

The sensor address shall identify the particular unit, its
location within the system and its sensitivity setting. Sensors
shall be of the |ow voltage type rated for use on a 24 VDC system

An operator at the control panel, having a proper access |evel,
shal |l have the capability to manually access the foll ow ng
i nformati on for each initiating device.

(1) Primary status

(2) Device type

(3) Present average val ue

(4) Present sensitivity selected

(5) Sensor range (normal, dirty, etc.)
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2.

2.

2.

2.

2.6.3 Duct Snpke Sensors

Duct snoke sensors shall be anal og/ addressabl e photoel ectric type as

descri bed in paragraph entitled "Photoel ectric Snoke Sensors," and shall be
provided in ductwork in accordance with NFPA 90A and in accordance with
manuf acturer’s recomendati ons.

.2.6.4 Snoke Sensor Testing

Snmoke sensors shall be tested in accordance with manufacturer's recomended
calibrated test nmethod. Subnit snbke sensor testing procedures for
approval .

2.7 Ther mal Sensors

a. Thermal sensors shall be conbination rate-of-rise/fixed
tenmperature sensing. The alarmcondition shall be deternined by
conparing sensor valve with the stored val ues.

b. A noving average of the sensor’s heat sensing value to
automatically conpensate for conditions that could affect
detection operations. Systemshall automatically maintain a
constant heat sensing sensitivity from each sensor by conpensating
for environnmental factors.

c. Automatic self-test routines shall be performed on each sensor
which will functionally check sensor sensitivity electronics and
ensure the accuracy of the value being transmtted. Any sensor
that fails this test shall indicate a trouble condition with the
sensor | ocation at the control panel

d. An operator at the control panel, having the proper access |evel,
shal |l have the capability to manually access the foll ow ng
i nformati on for each heat sensor
(1) Primary status
(2) Device type
(3) Present average val ue

e. An operator at the control panel, having the proper access |evel,
shal | have the capability to manually control the follow ng
information for each heat sensor
(1) Alarmdetection sensitivity val ues
(2) Enable or disable the point/device
(3) Control sensor’'s relay driver output

2.8 El ectric Power

2.8.1 Primary Power

Provide primary power for the FACP fromthe nornmal AC service to the
buil ding. Power shall be 120 VAC service, transformed through a

two-w ndi ng, isolation type transformer and rectified to | ow voltage DC for
operation of circuits and devices. Make the service connection for the
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FACP at the main distribution panel. Provide appropriate equi pnment to
protect agai nst power surges. Provide a separate NEMA 1 "general purpose
encl osure” for the circuit breaker. The circuit breaker enclosure shall be
pai nted red, marked "FI RE ALARM SYSTEM " provided with a red and white
engraved plastic sign pernmanently affixed to the face of the switch, and
provided with a | ockabl e handl e or cover.

2.2.9 Enmer gency Power Supply

Provide for systemoperation in the event of primary power source failure.
Transfer fromnormal to auxiliary (secondary) power or restoration from
auxiliary to normal power shall be automatic and shall not cause

transm ssion of a false alarm

2.2.9.1 Batteries

Provi de seal ed, mmintenance-free, batteries as the source for energency
power to the FACP. Batteries shall contain suspended el ectrolyte. The
battery systemshall be maintained in a fully charged condition by neans of
a solid state battery charger. Provide an automatic transfer switch to
transfer the load to the batteries in the event of the failure of prinmary
power .

2.2.9.2 Capacity

Provide the batteries with sufficient capacity to operate the system under
supervisory and trouble conditions, including audible trouble signa
devices for 48 hours and audi bl e and vi sual signal devices under alarm
conditions for an additional 20 m nutes.

2.2.9.3 Battery Chargers

Provide a solid state, fully automatic, variable charging rate battery
charger. The charger shall be capable of providing 150 percent of the
connected system |l oad and shall maintain the batteries at full charge. 1In
the event the batteries are fully discharged, the charger shall recharge
the batteries back to 95 percent of full charge within 48 hours. Provide
pilot light to indicate when batteries are manually placed on a high rate
of charge as part of the unit assenbly if a high rate switch is provided.

2.2.10 System Field Wring

2.2.10.1 Wring Wthin Cabi nets, Enclosures, Boxes, Junction Boxes, and
Fittings

Provide wiring installed in a neat and workmanl i ke manner and installed
parallel with or at right angles to the sides and back of any box,

encl osure, or cabinet. Conductors which are term nated, spliced, or
otherwi se interrupted in any encl osure, cabinet, nounting, or junction box
shal |l be connected to terninal blocks. Mark each termnal in accordance
with the wiring diagranms of the system Make connections wth approved
pressure type term nal bl ocks, which are securely mounted. The use of wre
nuts or simlar devices shall be prohibited.

2.2.10.2 Ternminal Cabinets
Provide a terninal cabinet at the base of any circuit riser, on each floor

at each riser, and where indicated on the drawings. Term nal size shall be
appropriate for the size of the wiring to be connected. Conductor
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term nations shall be | abeled and a draw ng contai ning conductors, their
| abel s, their circuits, and their interconnection shall be permanently
mounted in the termi nal cabinet. Mnimumsize is 8 inches high by 8 inches.

2.2.10.3 Alarm Wring

Signaling line circuits and initiating device circuit field wiring shall be
copper, No. 16 AWG size conductors at a minimum Notification appliance
circuit conductors, that contain audible alarmdevices, other than
speakers, shall be solid copper No. 14 AWS size conductors at a m ni mum
Speaker circuits shall be copper No. 16 AW size conductors at a m ni mum
Wre size shall be sufficient to prevent voltage drop problens. Circuits
operating at 24 VDC shall not operate at less than 21.6 volts. Circuits
operating at any other voltage shall not have a voltage drop exceeding 10
percent of nominal voltage. Power wring, operating at 120 VAC m ni num
shall be No. 12 AWG solid copper having simlar insulation. Provide al
wiring inrigid netal conduit or intermediate nmetal conduit. Electrica
nmetal lic tubing conduit is acceptable in dry | ocations not enclosed in
concrete or where not subject to nechanical danage. Conceal conduit in
finished areas of new construction and wherever practicable in existing
construction. The use of flexible conduit not exceeding a 6 foot |ength
shall be permitted in initiating device circuits. Run conduit or tubing
conceal ed unl ess specifically shown otherwi se on the draw ngs. Shiel ded
wiring shall be utilized where recommended by the nanufacturer. For
shielded wiring, the shield shall be grounded at only one point, which
shall be in or adjacent to the FACP. T-taps are pernmitted in Style 4
circuits with interconnections occurring on termnal strips. Color coding
is required for circuits and shall be maintained throughout the circuit.

2.2.10.4 Conductor Ternmni nati ons

Label i ng of conductors at term nal blocks in termnal cabinets, FACP, and
renote fire alarmcontrol units shall be provided at each conductor
connection. Each conductor or cable shall have a shrink-wap | abel to
provi de a uni que and specific designation. Each term nal cabinet, FACP,
and fire alarmcontrol unit shall contain a | ani nated draw ng which

i ndi cates each conductor, its label, circuit, and termnal. The |am nated
drawi ng shall be neat, using 12 point lettering mninmmsize, and nounted
wi thin each cabinet, panel, or unit so that it does not interfere with the
wiring or termnals. Maintain existing color code schene where connecting
to existing equi pment.

2.2.11 Fire Alarm Control Panel (FACP)

Provide a conplete control panel fully enclosed in a | ockable stee

encl osure as specified herein. Operations required for testing or for
normal care and mai ntenance of the systenms shall be performed fromthe
front of the enclosure. |If nore than a single unit is required at a

| ocation to forma conplete control panel, the unit encl osures shall match
exactly. Each control unit shall provide power, supervision, control, and
logic for the entire system utilizing solid state, nodul ar conponents,
internally mounted and arranged for easy access. Each control unit shal
be suitable for operation on a 120 volt, 60 hertz, normal buil ding power
supply. Provide each panel with supervisory functions for power failure,

i nternal conponent placenent, and operation. Visual indication of alarm
supervisory, or trouble initiation on the fire alarmcontrol panel shall be
by liquid crystal display or simlar nmeans with a mni mum of 80 characters
of which at least 32 are field changeabl e.
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2.2.11.1 Cabi net

Install control panel conponents in cabinets |arge enough to acconmpdate
all components and also to allow anple gutter space for interconnection of
panels as well as field wiring. The enclosure shall be identified by an
engraved | am nated phenolic resin naneplate. Lettering on the nanmepl ate
shall say "Fire Alarm Control Panel" and shall not be | ess than one inch
high. Provide proninent rigid plastic or netal identification plates for
lanps, circuits, meters, fuses, and switches. The cabinet shall be
provided in a sturdy steel housing, conplete with back box, hinged stee
door with cylinder |ock, and surface nmounting provisions.

2.2.11.2 Control Mbdul es

Provi de power and control nodules to performall functions of the FACP.
Provi de audi ble signals to indicate any al arm supervisory, or trouble
condition. The alarmsignals shall be different fromthe trouble signal
Connect circuit conductors entering or |eaving the panel to screwtype
terminals with each termnal marked for identification. Locate diodes and
relays, if any, on screwtermnals in the FACP. Circuits operating at 24
VDC shall not operate at less than 21.6 volts. Circuits operating at any
ot her voltage shall not have a voltage drop exceeding 10 percent of nomni na
vol t age.

2.2.11.3 Si I enci ng Switches

a. AlarmSilencing Switch: Provide an alarmsilencing switch at the
FACP whi ch shall silence the audible signal but not affect the
visual alarmindicator. This switch shall be overridden upon
activation of a subsequent alarm

b. Supervisory/Trouble Silencing Switch: Provide supervisory and
trouble silencing switch which shall silence the audible trouble
and supervisory signal, but not extinguish the visual indicator.
This switch shall be overridden upon activation of a subsequent
al arm supervision, or trouble condition

2.2.11. 4 Non- I nterfering

Power and supervise each circuit such that a signal from one device does
not prevent the receipt of signals fromany other device. GCircuits shal
be manual ly resettable by switch fromthe FACP after the initiating device
or devices have been restored to normal.

2.2.11.5 Fire Al arm Voi ce Message

A fire alarmshall activate notification appliance circuits. Textual
audi bl e appliances shall produce a sl ow whoop tone for three cycles

foll owed by a voice nessage which is repeated until the control panel is
reset or silenced. Automatic nmessages shall be broadcast through speakers
on appropriate floors, but not in stairs or elevator cabs. The visua
strobes and audi bl e message shall automatically be broadcast on the floor
of fire alarmorigin, two floors i mediately above the floor of fire alarm
origin, and the floor inmediately below the floor of fire alarmorigin. A
live voice nessage shall override the automatic audi bl e out put through use
of a mcrophone input at the control panel. \When using the m crophone,
live nessages shall be broadcast through speakers in stairs, in elevator
cabs, and throughout a selected floor or floors. The systemshall be
capabl e of operating all speakers at the sane tine. The digitalized voice
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nessage shall consist of a non-volatile (EPROM microprocessor based input
to the anplifiers. The mcroprocessor shall actively interrogate
circuitry, field wiring, and digital coding necessary for the i mediate and
accurate rebroadcasting of the stored voice data into the appropriate
anplifier input. Loss of operating power, supervisory power, or any other
mal functi on which could render the digitalized voice nodul e i noperative
shal | automatically cause the sl ow whoop tone to take over all functions
assigned to the failed unit. Mssages shall utilize a fenale voice and
shal |l be as foll ows:

"May | have your attention, please. My | have your attention, please. A
fire has been reported in the building. Please walk to the nearest exit
and evacuate the building." (Provide a 2 second pause.) "My | have your
attention, please...(repeat the nessage)."

For multi-story buildings use:"May | have your attention please. My
have your attention please. A fire emergency has been reported in the
buil di ng. Pl ease |leave the building by the nearest exit or exit stairway.
Do not use the elevators.” (Provide a 2 second pause.) "My | have your
attention please..(repeat the nessage)."

2.2.11.6 Menmor y

Provi de each control unit with non-volatile nenory and logic for al
functions. The use of long life batteries, capacitors, or other

age- dependent devices shall not be considered as equal to non-volatile
processors, PROVS, or EPROVS

2.2.11.7 Field Programmbility

Provide control units and control panels that are fully field programrmabl e
for control, initiation, notification, supervisory, and trouble functions
of both input and output. The system program configuration shall be nenu
driven. System changes shall be password protected and shall be
acconpl i shed usi ng personal conputer based equi prent.

2.2.11.8 | nput/ Qut put Mbdifications

The FACP shall contain features which allow the bypassing of input devices
fromthe systemor the nodification of systemoutputs. These contro
features shall consist of a panel munted keypad. Any bypass or

nodi fication to the systemshall indicate a trouble condition on the FACP

2.2.11.9 Resetting

Provi de the necessary controls to prevent the resetting of any alarm
supervisory, or trouble signal while the alarm supervisory or trouble
condition on the systemstill exists.

2.2.11.10 I nstructions

Provide a typeset printed or typewitten instruction card mounted behind a
Lexan plastic or glass cover in a stainless steel or alumnumfrane.

Install the instructions on the interior of the FACP. The card shall show
those steps to be taken by an operator when a signal is received as well as
the functional operation of the systemunder all conditions, nornal, alarm
supervisory, and trouble. The instructions shall be approved by the
Contracting O ficer before being posted.
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2.2.11. 11 Wal k Test

The FACP shall have a wal k test feature. When using this feature,
operation of initiating devices shall result in limted systemoutputs, so
that the notification appliances operate for only a few seconds and the
event is indicated on the system but no other outputs occur

2.2.11.12 Hi story Loggi ng

In addition to the required output, the control panel shall have the
ability to store a mnimumof 400 events in a |log. These events shall be
stored in a battery-protected nenory and shall remain in the nenory until
the nmenory is downl oaded or cleared nanually. Resetting of the control
panel shall not clear the nenory.

2.2.11.13 RS- 232- C Cut put

Each | ocal control panel shall be capable of operating renbte service type
cat hode ray tubes (CRTs), printers, and/or nodens. The output shall be
paral l el ed ASCII froman El A RS-232-C connection with a baud rate of 1200
or 2400 to all ow use of any conmmonly available CRT, printer, or nodem

2.2.12 Renpte Fire Alarm Control Units

Provi de conplete renpte control units fully enclosed in a | ockabl e steel
encl osure as specified herein in |ocation specified on the project draw ngs
(if shown on drawings). Operations required for testing or for normal care
and mai nt enance of the control units shall be performed fromthe front of
the enclosure. |If nore than a single unit is required at a location to
forma conplete control panel, the unit enclosures shall match exactly.
Each control wunit shall provide power, supervision, control, and logic for
its portion of the entire system utilizing solid state, nodul ar
conponents, internally nounted and arranged for easy access. Each contro
unit shall be suitable for operation on a 120 volt, 60 hertz, norna
bui | di ng power supply. Provide each unit with supervisory functions for
power failure, internal conponent placenent, and operation

2.2.12. 1 Cabi net

Install remote control unit components in cabinets |arge enough to
acconmmodat e conponents and also to allow anple gutter space for

i nterconnection of units as well as field wiring. The enclosure shall be
identified by an engraved | am nated phenolic resin naneplate. Lettering on
t he naneplate shall be |abeled "Rembte Fire Alarm Control Unit" and shal

not be | ess than one inch high. Provide promnent rigid plastic or neta
identification plates for lanps, circuits, nmeters, fuses, and sw tches.

The cabi net shall be provided in a sturdy steel housing, conplete with back
box, hinged steel door with cylinder |ock, and surface nounting provisions.

2.2.12.2 Control Mbdul es

Provi de power and control nodules to performall functions of the renote
control unit. Provide audible signals to indicate any alarmor trouble
condition. The alarmsignals shall be different fromthe trouble signal
Connect circuit conductors entering or |eaving the panel to screwtype
terminals with each term nal marked for identification. Locate diodes and
relays, if any, on screwtermnals in the renote control unit. GCircuits
operating at 24 VDC shall not operate at less than 21.6 volts. Circuits
operating at any other voltage shall not have a voltage drop exceeding 10
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percent of nonminal voltage. Circuits shall be arranged so that there is 25
percent spare capacity for any circuit.

2.2.12.3 Sil enci ng Switches

Provide an alarmsilencing switch at the remote control unit which will
silence the audi ble signal but not affect the visual alarmindicator. This
switch shall be overridden upon activation of a subsequent alarm Provide
troubl e and supervisory silencing switch which will silence the audible
troubl e and supervisory signal, but not extinguish the visual indicator
This switch shall be overridden upon activation of a subsequent trouble or
supervi sory signal

2.2.12. 4 Non- I nterfering

Power and supervise each circuit such that a signal from one device does
not prevent the receipt of signals fromany other device. GCircuits shal
be manual ly resettable by switch fromthe renpote control unit after the
initiating device or devices have been restored to normal.

2.2.12.5 Menmor y

Provi de each control unit with non-volatile nenory and | ogic for al
functions. The use of long life batteries, capacitors, or other

age- dependent devices shall not be considered as equal to non-volatile
processors, PROVS, or EPROVS.

2.2.12.6 Field Programmbility

Provide control units that are fully field programmble for control
initiating, supervisory, and trouble functions of both input and out put.
The system program configuration shall be menu driven. System changes
shal | be password protected and shall be acconplished using persona
conput er based equi pnent.

2.2.12. 7 | nput/ Qut put Mbdifications

Each renote control unit shall contain features which allow the elimnation
of input devices fromthe systemor the nodification of system outputs.

Any such nodifications shall indicate a trouble condition on the renote
control unit, the FACP, and a printed output of the trouble condition

2.2.12.8 Resetting

Provi de the necessary controls to prevent the resetting of any alarm
supervisory, or trouble signal while the alarm supervisory, or trouble
condition on the systemstill exists.

2.2.12.9 I nstructions

Provide a typeset printed or typewitten instruction card nmounted behind a
Lexan plastic or glass cover in a stainless steel or alumnumfrane.

Install the frame in a conspicuous | ocation observable fromthe renote fire
alarmcontrol unit. The card shall show those steps to be taken by an
operator when a signal is received as well as the functional operation of
the systemunder all conditions, nornmal, alarm supervisory, and trouble.
The instructions shall be approved by the Contracting O ficer before being
post ed.

SECTION 28 31 63.00 20 Page 19



AMVENDMENT TO MACC SPEC AUG 08 MACCUPDT

2.2.12.10 VWl k Test

Each renote control unit shall have a walk test feature. Wen using this
feature, operation of initiating devices shall result in limted system
outputs, so that the notification appliances operate for only a few seconds
and the event is indicated on the system but no other outputs occur

2.2.12. 11 Hi story Loggi ng

In addition to the required output, the control panel shall have the
ability to store a mnimumof 400 events in a |log. These events shall be
stored in a battery-protected nenory and shall remain in the nenory until
the nmenory is downl oaded or cleared nanually. Resetting of the control
panel shall not clear the nenory.

2.2.13 Amplifiers, Preanplifiers, Tone Generators

Any anplifiers, preanplifiers, tone generators, digitalized voice generators,
and ot her hardware necessary for a conplete, operational, textual audible
circuit conformng to NFPA 72 shall be housed in a fire alarmcontrol unit,
term nal cabinet, or in the fire alarmcontrol panel. The system shal
automatically operate and control all building fire al arm speakers except
those installed in the stairs and within el evator cabs. The speakers in

the stairs and el evator cabs shall operate only when the mcrophone is used
to deliver live nessages. FEach amplifier shall have two channels; one to
broadcast a nessage and the other for paging.

2.2.13.1 Constructi on

Amplifiers shall utilize conputer grade solid state conponents and shall be
provided with output protection devices sufficient to protect the anplifier
against any transient up to 10 tines the highest rated voltage in the
system

2.2.13.2 I nput s

Each system shall be equi pped with separate inputs fromthe tone generator
digitalized voice driver and panel nounted m crophone. M crophone inputs
shal |l be of the | ow i npedance, bal anced |ine type. Both m crophone and
tone generator input shall be operational on any anplifier

2.2.13.3 Tone Gener at or

The tone generator shall be of the nodular, plug-in type with securely
attached |l abels to identify the conmponent as a tone generator and to
identify the specific tone it produces. The tone generator shall produce a
sl ow whoop tone, which shall slowy ascend fromlow (500 hertz) to high

(1200 hertz), and shall be constantly repeated until interrupted by either
the digitalized voice nessage, the nicrophone input, or the alarmsilence
node as specified. Each slow whoop cycle shall |ast approximtely 4

seconds. The tone generator shall be single channel with an automatic
backup generator per channel such that failure of the prinmary tone

gener ator causes the backup generator to automatically take over the
functions of the failed unit and al so causes transfer of the common trouble
rel ay.

2.2.13. 4 Protection Circuits

Each anmplifier shall be constantly supervised for any condition which could
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render the anplifier inoperable at its naxi mumoutput. Failure of any
conponent shall cause automatic transfer to a designated backup amplifier
illumination of a visual "anplifier trouble" indicator on the contro
panel , appropriate |ogging of the condition on the systemprinter, and

ot her actions for trouble conditions as specified.

2.2.14 Graphi ¢ Annunci at or
2.2.14. 1 Annunci at or Panel

Provi de a graphi c annunci ator which indicates the building floor plan
including the locations of stairs and el evators. Annunciator shall include
a north arrow, location of the fire alarmcontrol panel, and a "you are
here" indicator.

2.2.14.2 I ndicating Lights

Provi de the graphic annunciator with individual light emtting di ode (LED)
indicating lights for each type of alarm and supervi sory device. Provide
an anber LED for indicating a systemtrouble condition and a separate anber
LED for indicating a supervisory condition. Provide a green LED to

i ndi cate presence of power and a red LED to indicate an alarm condition

The actuation of any alarm signal shall cause the illum nation of a
boundary LED, a floor LED, and a device LED. System supervisory or trouble
shall cause the illumination of a trouble LED. In addition to all of these

LED i ndi cators, provide nornmal power and energency power indicating LEDs.
Provi de a push button LED test switch. The test switch shall not require
key operation. Annunciator LEDs shall only be extingui shed by operation of
the systemreset switch on the FACP.

2.2.14.3 Mat eri al

The LEDs shall be backlit. Control equiprment and wiring shall be housed
in a sem -recessed back box. The exposed portions of the back box shall be
bronze plated with knockouts.

2.2.14. 4 Pr ogr amm ng

VWhere programm ng for the operation of the proper LEDs is acconplished by a
separate software programthan the software for the FACP, the software
program shall not require reprogrammng after |oss of power. The software
shal | be reprogranmmable in the field.

2.2.15 Manual Stations

Provide netal or plastic, sem -flush nmounted, double action, addressable
manual stations, which are not subject to operation by jarring or
vibration. Stations shall be equipped with screw ternmnals for each
conductor. Stations which require the replacenent of any portion of the
device after activation are not permtted. Stations shall be finished in
fire-engine red with nolded raised lettering operating instructions of
contrasting color. The use of a key or wench shall be required to reset
the station.

2.2.16 Notification Appliances
2.2.16.1 Fire Al arm Speakers

a. Provide fire alarm speakers conformng to UL 464 having a nini mum
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of three tap settings and separate term nations for each in and
out connection. Tap settings shall include taps of 1/4, 1/2 and 1
watt. Speakers shall utilize the 1/2 watt tap in the system
Speakers shall have an output rating of 84 dBA at 10 feet as
determ ned by the reverberant roomtest; data on peak output as
determ ned in an anechoi ¢ chanber is not suitable. Speakers shal
be capable of installation on standard 4 inch square electrica
boxes. Where speakers and strobes are provided in the sane

| ocation, they may be combined into a single wall mounted unit.

b. Provide speaker nounting plates constructed of cold rolled stee
havi ng a m ni nrumthi ckness of 16 gage and equi pped wi th nmounting
hol es and ot her openings as needed for a conplete installation
Fabricati on marks and hol es shall be ground and finished to
provide a snmooth and neat appearance for each plate. Each plate
shal | be primed and pai nt ed.

2.2.16.2 Vi sual Al arm Si gnal s

Provi de strobe |ight visual alarmsignals which operate on a supervised 24
volt DC circuit. The strobe lens shall conply with UL 1971 and conformto
the Americans Wth Disabilities Act. The light pattern shall be disbursed
so that it is visible above and bel ow the strobe and froma 90 degree angle
on both sides of the strobe. The strobe flash output shall be a m ni num of
15 candel a based on the UL 1971 test. The strobe shall have a xenon flash
tube. Visible appliances may be part of an audi o-visual assenbly. \Where
nore than two appliances are |located in the sane roomor corridor, provide
synchroni zed operati on.

2.2.16.3 Connecti ons

Provide screw terminals for each notification appliance. Termnals shal
be designed to accept the size conductors used in this project wthout
nodi fi cation.

2.2.17 El ect romagneti ¢ Door Hol ders

Where indicated on the draw ngs, provide magnetic fire door hold open
devices. The electromagnetic hol di ng devices shall be designed to operate
on 120 VAC, and require not nore than 3 watts of power to develop 25 ps

of holding force. The initiation of any fire alarmshall cause the rel ease
of the el ectromagnetic door hol ding device pernitting the door to be cl osed
by the door closer. The device shall be UL |isted based on UL 228 tests.

2.2.18 Automatic Transmtters
2.2.18.1 Radi o Transm ttersand I nterface Panels

Provide radio transnmitter with antenna that is conpatible with the existing
supervising station fire alarmsystem Transnmitter shall have a neans to
transmt alarm supervisory, and trouble conditions via a single
transmitter. Provide transnmitters in accordance with applicable portions
of NFPA 72, Federal Conmmuni cations Commi ssion (FCC) 47 CFR 90. Protect the
antenna from physi cal damage. Transmitter shall have a source of power for
operation which conforns to NFPA 72. Transmitter shall be capabl e of
initiating a test signal daily at any selected tine.
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2.2.18.2 Signals To Be Transmitted to the Base Receiving Station
The follow ng signals shall be sent to the base receiving station
a. Sprinkler water flow
b. Manual pull stations
c. Snoke detectors
d. Duct snpke detectors
f. Heat detectors
g. Sprinkler valve supervision
2.3 NAMEPLATES

Maj or conponents of equi pnment shall have the manufacturer's nane, address,
type or style, nodel or serial nunber, catal og nunber, date of

installation, installing Contractor's nanme and address, and the contract
nunber provided on a new plate permanently affixed to the item or

equi prent. Maj or conponents include, but are not limted to, the foll ow ng:

a. FACPs
b. Autonmtic transm tter

Furni sh to obtain approval by the Contracting O ficer before installation
ot ai n approval by the Contracting Officer for installation |ocations.
Nanepl ates shall be etched netal or plastic, pernmanently attached by screws
to panels or adjacent walls.

2.4 W RI NG

Provide wiring materials under this section as specified in Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM wi th the additions and nodifications
speci fied herein

PART 3 EXECUTI ON
3.1 | NSTALLATI ON OF FI RE ALARM | NI TI ATI NG AND | NDI CATI NG DEVI CES

a. FACP: Locate the FACP where indicated on the drawi ngs. Recess
the enclosure with the top of the cabinet 6 feet above the
finished floor or center the cabinet at 5 feet, whichever is
| ower. Conductor terminations shall be |abeled and a draw ng
contai ni ng conductors, their labels, their circuits, and their
i nterconnection shall be permanently nmounted in the FACP.

b. Manual Stations: Locate manual stations as required by NFPA 101
and NFPA 72. Munt stations so that their operating handles are
4 feet above the finished floor. Munt stations so they are
| ocated no farther than 5 feet fromthe exit door they serve,
neasured horizontally.

c. Notification Appliance Devices: Locate notification appliance

devices as required by NFPA 72. Munt assenblies on walls 80
i nches above the finished floor or 6 inches below the ceiling
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3.

3.

whi chever is lower. Ceiling nounted speakers shall conformto
NFPA 72.

d. Smpoke and Heat Sensors: Locate sensors as required by NFPA 72 and
their listings on a 4 inch nounting box. Sensors |ocated on the
ceiling shall be installed not less than 4 inches froma side
wal | to the near edge. Those |located on the wall shall have the
top of the sensor at least 4 inches belowthe ceiling, but not

nore than 12 inches below the ceiling. In raised floor spaces,
t he snmoke sensors shall be installed to protect 225 square feet
per sensor. Install snoke sensors no closer than 5 feet fromair

handl i ng supply outlets.

h. The nodification of any fire alarm system and the procedures shal
conply with the requirements of NFPA 241.

2 DI SCONNECTI ON AND REMOVAL OF EXI STI NG SYSTEM

Fire alarmcontrol panels and fire al arm devices di sconnected and renoved
shal |l be turned over to the Contracting Oficer

a. The existing fire alarm and snoke detection systemshall remain in
operation at all times during the installation and comm ssioni ng
of the new system Once this new systemis on-line and accepted by
the Governnent, renove the old system As new equipnment is
installed, label it "NOT IN SERVICE." Upon acceptance, renove
| abel s.

b. Disconnect and renpve the existing fire alarm and snoke detection
systens where indicated and el sewhere in the specification

c. Properly dispose of fire alarmoutlet and junction boxes, wring,
conduit, supports, and other such itemns.

3 CONNECTI ON OF NEW SYSTEM

The foll owi ng new system connections shall be nmade during the |ast phase of
construction, at the beginning of the prelimnary tests. New system
connections shall include:

a. Connection of new control nodules to existing magnetically held
snoke door (hol d-open) devices.

c. Connection of new systemtransmitter to existing base fire
reporting system

Once these connections are made, systemshall be left energized and new
audi o/ vi sual devices deactivated. Report imediately to the Contracting
O ficer, coordination and field problens resulting fromthe connection of
t he above conponents.

.4 FI RESTCOPPI NG

Provide firestopping for holes at conduit penetrations through floor sl abs,
fire rated walls, partitions with fire rated doors, corridor walls, and
vertical service shafts in accordance with Section 07 84 00 FI RESTOPPI NG
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3.

3.

3.

PAI NTI NG

Pai nt exposed electrical, fire alarmconduit, and surface nmetal raceway to
mat ch adj acent finishes in exposed areas. Paint junction boxes, conduit
and surface netal raceways red in unfinished areas. Painting shall comply
with Section 09 90 00 PAINTS AND COATI NGS

FI ELD QUALI TY CONTROL

Test s

Megger Tests: After wiring has been installed, and prior to
nmaki ng any connections to panels or devices, wiring shall be
negger tested for insulation resistance, grounds, and/or shorts.
Conductors with 300 volt rated insulation shall be tested at a

m ni mum of 250 VDC. Conductors with 600 volt rated insulation
shall be tested at a m nimum of 500 VDC. The tests shall be

wi t nessed by the Contracting Oficer and test results recorded for
use at the final acceptance test.

Loop Resistance Tests: Measure and record the resistance of each
circuit with each pair of conductors in the circuit
short-circuited at the farthest point fromthe circuit origin

The tests shall be witnessed by the Contracting O ficer and test
results recorded for use at the final acceptance test.

Prelim nary Testing: Conduct prelimnary tests to ensure that
devices and circuits are functioning properly. Tests shall neet
t he requirenents of paragraph entitled "M ni mum System Tests."
After prelinmnary testing is conplete, provide a letter certifying
that the installation is conplete and fully operable. The letter
shall state that each initiating and indicating device was tested
in place and functioned properly. The letter shall also state

t hat panel functions were tested and operated properly. The
letter shall include the names and titles of the witnesses to the
prelimnary tests. The Contractor and an authorized
representative fromeach supplier of equipnent shall be in
attendance at the prelimnary testing to nake necessary

adj ust ment s.

Request for Formal |nspection and Tests: Wen tests have been
conpl eted and corrections nmade, submit a signed, dated certificate
with a request for fornmal inspection and tests to the Contraction
Oficer.

Final Testing: Notify the Contracting Oficer in witing when the
systemis ready for final acceptance testing. Submt request for
test at |least 15 cal endar days prior to the test date. A fina
acceptance test will not be scheduled until the operation and

mai nt enance (O&\W) nanual s are furnished to the Contracting O ficer
and the following are provided at the job site:

(1) The systens manufacturer's technical representative

(2) Marked-up red line drawi ngs of the systemas actually
installed

(3) Megger test results
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(4) Loop resistance test results
(5) Conplete program printout including input/output addresses

The final tests shall be wi tnessed by the Naval Facilities Engi neering
Conmmand - SouthEast, Fire Protection Engineer. At this tinme, any and al
required tests shall be repeated at their discretion. Follow ng acceptance
of the system as-built drawi ngs and O&M nmanual s shall be delivered to the

Contracting Officer for review and acceptance. In existing buildings, the
transfer of devices fromthe existing systemto the new system and the
perm ssion to begin denolition of the old fire alarmsystemw ||l not be

permtted until the as-built drawi ngs and O&M nmanual s are received.
3.6.2 M ni mum System Test s

Test the systemin accordance with the procedures outlined in NFPA 72. The
required tests are as foll ows:

a. Verify the absence of unwanted voltages between circuit conductors
and ground. The tests shall be acconplished at the prelimnary
test with results available at the final systemtest.

b. Verify that the control unit is in the normal condition as
detailed in the manufacturer's O&M manual

c. Test each initiating and indicating device and circuit for proper
operation and response at the control unit. Snhoke sensors shal
be tested in accordance with manufacturer's recommended cali brated
test method. Testing of duct snoke detectors shall conply with
t he requirenents of NFPA 72.

d. Test the systemfor specified functions in accordance with the
contract drawi ngs and specifications and the manufacturer's O&M
manual

e. Test both primary power and secondary power. Verify, by test, the
secondary power systemis capable of operating the systemfor the
time period and in the manner specifi ed.

f. Deternmine that the systemis operable under trouble conditions as
speci fi ed.

g. Visually inspect wring.

h. Test the battery charger and batteries.

i. Verify that software control and data files have been entered or
programmed into the FACP. Hard copy records of the software shal
be provided to the Contracting Oficer

j. Verify that red-line drawi ngs are accurate.

k. Measure the current in circuits to ensure there is the cal cul ated
spare capacity for the circuits.

I. Measure voltage readings for circuits to ensure that voltage drop
is not excessive.

m Di sconnect the verification feature for snoke sensors during tests
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to mnimze the anmpbunt of snbke needed to activate the sensor

Testing of snoke sensors shall be conducted using real snoke. The
use of canned snoke is prohibited.

n. Measure the voltage drop at the npst renote appliance on each
notification appliance circuit.

-- End of Section --
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