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UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated July 2023

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

SECTION 28 31 00.00 98

FI RE DETECTI ON AND ALARM
08/ 23
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NOTE: This specification covers the requirenents
for fire-alarmand detection equiprent.

I ndi cat e on draw ngs:

a. Location and nounting hei ght of manual al arm
stations, control unit, renote annunci ator
transmtter, detectors, notification appliances, and
other interfacing controllers.

b. Automatic fire detectors coverage (heat detector
flane detectors, etc.).

c. Fire alarm Notification Appliances coverage,
candel a, and wattage ratings.

d. Boundaries and cl assifications of hazardous
| ocati ons.

e. Fire alarminput/output matrix. Show sequence of
operations of input devices on one axis and out put
functions on the other.

f. Show single riser diagramof the fire-alarm
systemincluding interlocking circuits to

ai r-handling-unit and ventilating-fans and ot her

auxi liary equi prent. Each device on the riser should
be identified by type. Indicate connection of

equi prent .

g. Interfaces with fire-protection systens

Utilize KSC STD-F-0004 as a design standard for the
fire detection and al arm system includi ng any
addi ti onal direction and gui dance provided by the
KSC AHJ, as appli cabl e.

Point-to-point wiring is defined as wiring from

field device with integral termnal strip to next
device with integral terminal strip, wring between
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nodul es internal to fire alarmcontrol panels
(FACP), circuit termnations on termnal strips in
fire alarmcontrol panels and term nal boxes are
equi prent specific and will be provided by the fire
al arm contractor as a Shop Drawi ng subm ttal

Add to Section 01 11 00 SUMVARY OF WORK a
description of the scope of the fire alarmwork
particular to this project.

Adhere to UFC 1-300-02 Unified Facilities Cuide
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
items, choose applicable itens(s) or insert
appropriate information.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Recomended changes to a NASAKSC Mast er

Speci fication Section should be subnmitted as a
Criteria Change Request (CCR) to the appropriate
Techni cal Proponent (TP) through the Specslntact
Hel p Desk

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's

Ref erence Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text are automatically
deleted fromthis section of the project

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

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.
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AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Al7. 1/ CSA B44 (2019) Safety Code for Elevators and
Escal ators

COVPRESSED GAS ASSOCI ATl ON ( CGA)

KSC- STD- F- 0004 (2016, Rev @ Standard for Fire Protection
Desi gn

FM GLOBAL (FM

FM 3260 (2021) Radi ant Energy-Sensing Fire
Detectors For Automatic Fire Alarm
Si gnal i ng

FM APP GUI DE (updat ed on-1ine) Approval Cuide

http: //ww. appr oval gui de. cont

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

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

NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

NASA- STD 8719. 11 (2020; Rev B) Safety Standard for Fire
Protection

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NENVA 250 (2020) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2023) National Electrical Code

NFPA 72 (2022; ERTA 22-1) National Fire Al arm and
Si gnal i ng Code

NFPA 75 (2020) Standard for the Protection of
I nformati on Technol ogy Equi prent

NFPA 90A (2024) Standard for the Installation of
Air Conditioning and Ventilating Systens

NFPA 101 (2021; TIA 21-1) Life Safety Code

NFPA 780 (2023) Standard for the Installation of

Li ght ni ng Protection Systens
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AMS- STD- 595A (2017) Col ors used in Governnent
Pr ocur enent
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UNDERWRI TERS LABORATORI ES (UL)

(2015) Power-Limted Circuit Cables

(2008; Reprint Nov 2013) Manual Signaling
Boxes for Fire Al arm Systens

(2023) UL Standard for Safety Snoke
Detectors for Fire Al arm Systens

(2008; Reprint COct 2014) Snoke Detectors
for Duct Application

(2005; Reprint Sep 2019) UL Standard for
Waterflow Indicators for Fire Protective
Si gnal i ng Systens

(2017; Reprint Jun 2021) UL Standard for
Saf ety Communi cati ons Cabl es

(2023) UL Standard for Safety Audible
Si gnaling Devices for Fire Al arm and
Si gnal i ng Systens, |ncluding Accessories

(2004; Reprint Feb 2022) UL Standard for
Safety Protectors for Data Communications
and Fire AlarmCircuits

(1999; Reprint Feb 2023) UL Standard for
Safety Heat Detectors for Fire Protective
Si gnal i ng Systens

(2014; Reprint May 2020) UL Standard for
Safety Control Units and Accessories for
Fire Al arm Systens

(2015) Cables for Power-Linmted Fire-Al arm
Crcuits

(2021; Reprint Dec 2022) UL Standard for
Saf ety Surge Protective Devices

(2023) UL Standard for Safety Speakers for
Fire Alarm and Signaling Systens,
I ncl udi ng Accessori es

(2006) UL Standard for Amplifiers for Fire
Protective Signaling Systens, 4th Edition

(2023) UL Standard for Safety Visible
Signaling Devices for Fire Al arm and
Si gnaling Systens, |ncluding Accessories

(2008) UL Standard for Tests for Fire
Resi stive Cables, 1st Edition

(2002; Reprint Oct 2008) Signaling Devices
for the Hearing Inpaired
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UL Fire Prot Dir (2012) Fire Protection Equi pnent Directory
UL Fire Resistance (2014) Fire Resistance Directory

1.2 SUBM TTALS

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project.

A "G following a subnittal itemindicates that the
subm ttal requires Governnent approval .
Specification Editor is responsible for selecting
items that require CGovernment approval due to their
conplexity or criticality. Delete an existing “G
if the subnmittal itemis not conplex and can be
revi ewed through the Contractor’s Quality Control
system Only add a “G if the submittal is
sufficiently inportant or conplex in context of the
proj ect.

An "S" following a subnmittal itemindicates that the
submittal is required for the Sustainability

Not ebook to fulfill federally mandated sustai nable
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

CGovernment approval is required for submittals with a "G' designation;
Submittals not having a "G' designation are [for Contractor Quality
Control approval.] [for information only. Wen used, a designation
following the "G' designation identifies the office that will reviewthe
submttal for the Governnent.] Submittals with an "S" are for inclusion in
the Sustainability Notebook, in conformance with Section 01 33 29

SUSTAI NABI LI TY REPORTI NG

SD- 02 Shop Drawi ngs, SD-03 Product Data and Design Data (SD-05)are to be
conbi ned and submitted as one conpl ete package. A Qualified Engi neer
provided by the Fire Alarm Contractor and i ndependent of the design
Architect & Engineer, reviews the SD 02/ SD-03/SD- 05 subnittal package for
conpl et eness and conpliance with the Contract provisions prior to

submi ssion to the CGovernment. Partial submittals and submittals not
reviewed by the Qualified Engineer will be returned by the CGovernnent

di sapproved wi t hout review

Submit the following in accordance with 01 33 00 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submttals

Contractor's Certifications[; C Subnmit to the Contracting Oficer
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for approval, prior to any work being started on the Fire Alarm
System in accordance with paragraph entitled "Qualifications".

SD- 02 Shop Drawi ngs
Connection Drawi ngs[; (]
Site-Specific Software Progranms[; C]
Fire Service Floor Plans[; (]
Fl oor Plan Draw ngs[; C]
Modul e Schematics[; (]
SD- 03 Product Data
VWhere multiple types of the sane itemare required (Exanple:
i ndoor, weatherproof, and expl osi on-proof types) provide separate
Catal og Data for each type of device. Subnit Manufacturer's
Catal og Data for the following itens:
Fire Alarm Control Panel[; C]
CRMS Reporting Equi pnent[; (]
Addr essabl e Modul es/ Devi ces[; C]
Annunci at or Panel s[; (]
Heat - Actuat ed Detectors[; (]
[Fl ame Detectors][; Q]
Snmoke Detectors[; (]
Duct Snoke Detectors[; (]
Manual Al arm Stations[; (]
Hor n/ St robe Conbi nation Units[; C]
Strobe Units[; (]
Speakers[; (]
Fire Resistive Cables[; (]
Water Fl ow Al arm Devi ces[; (]
Val ve Tanper Switches[; (]
Renote Auxiliary Control Relays[; (]
Power Source[; (]
Batteries[; (]

Li ne Vol tage Surge Suppressors[; (]
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Low Vol t age Surge Suppressors[; C]
Wring (Wre and Multi-Conductor Cable)[; (]
SD- 05 Design Data
Voi ce Evacuation Systen[; (]
[Fl ame Detectors FOV][; (]
SD- 06 Test Reports
Fire Alarm System Accept ance Test Procedures[; (]
CRMS Ant enna Performance Test[; C]
Continuity Test Report[; (]
I nsul ati on Resistance Test Report[; C]
SD-07 Certificates
NFPA 72 Record OF Conpletion[; (]
Verification of Conpliant Installation[; C]
[Certificate of Training][; (]
SD-10 Operation and Mi ntenance Data
Operation and Mai ntenance Manual s[; (]
Recommended Critical Spares List[; C]
[ Special Tools][; ¢
[I nstruction of Government Enployees][; C]
SD-11 d oseout Submittals

Record Drawi ngs[; C (As-builts after conpletion of the final
acceptance test)

Fire Alarm System Accept ance Test Procedures[; C](w th signatures)
Site-Specific Software Prograns[; C](Record copy)
NFPA 72 Record of Conpletion Forn[; C](w th signatures)

GENERAL REQUI REMENTS

Rel at ed Specification Sections that apply to work specified in this
section:

Section 26 05 00.00 40 COMMON WORK RESULTS FOR ELECTRI CAL

[ Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS]
[Section 28 31 33.00 98 AR SAMPLI NG DETECTI ON SYSTEMS ( ASDS) ]
[Section 21 13 00.00 98 FI RE SUPPRESSI ON SPRI NKLER SYSTEMS]
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[Section 21 13 26.00 98 DELUGE FI RE- SUPPRESSI ON SPRI NKLER SYSTEMS]
[Section 21 23 00.00 98 WET- CHEM CAL FI RE- EXTI NGUI SHI NG SYSTEMS]

1.3.1 Submittal s Sequence

Submit submittals for approval in the followi ng sequence with each
approved prior to the next submttal.

1.3.1.1 Preconstruction Submttals

Submit the follow ng submittals no later than [30] [ ] days after
notice to proceed:

a. Contractor's Certifications
b. Product Data (Catal og Data)
c. Shop Draw ngs

d. Design Data

Conbi ne and subnmit (b.), (c.) and (d.) above as one conpl ete package.

1.3.1.2 Accept ance Test Procedures

Submit the following no later than [60] | ] days prior to perform ng
systemtests:

a. Fire Alarm System Acceptance Test Procedures

1.3.1.3 Site-Specific Software Programns
Provide Fire Alarm Control Panel (FACP) [and network] Site-specific
Sof tware Prograns and provide a copy to the Contracting Officer in
accordance with owner's Representative (i.e., O8&M System Engi neer)
i nstruction docunent titled Software Modifications Process for review,
approval, and upload to the panel no later than [30] | ] days prior to
the schedul ed prelimnary test.

1.3.1.4 Prelimnary Test Submittals

Submit the follow ng submittals no later than 14 | ] days prior to the
schedul ed prelimnary acceptance test:

a. Fire Alarm System Prelimnary Acceptance Test Procedures (Approved
copy. Re-subnmit if approved test procedure was revised)

b. Site-Specific Software Progranms (Approved copy. Re-submt if
approved site-specific software was revised)

c. NFPA 72 Record of Conpletion (Draft form
d. Verification of Conpliant Installation
e. CRMB Antenna Performance Test(results)

Provide two conpl eted sets mini numof the shop drawi ngs and docunentation
above and make available for reference at the prelimnary test.
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1.3.1.5 Fi nal Test Submittals

Submit the follow ng submittals no later than [14] [ ] days prior to
the schedul ed final test:

a. Fire Alarm System Fi nal Acceptance Test Procedures

b. NFPA 72 Record of Conpletion Form
Provide two conpl eted sets mini num of the Shop Draw ngs and docunentation
above, conpleted Prelimnary Test Docunentation results and nake avail abl e
for reference at the final test.

.3.1.6 Cl oseout Submttals

Submit the follow ng submittals no later than [21] [ ] days after
approved conpl etion of Final Acceptance Test:

a. Operation and Mai ntenance Manual s

b. Recommended Critical Spares List

c. Record Drawi ngs

d. Site-Specific Software Prograns (Record copy)
e. Fire Service Floor Plans

f. Conpleted Fire Alarm System Acceptance Test Procedures (with
si ghat ur es)

g. Conpleted NFPA 72 Record of Conpletion (wth signatures)

h. [ Special Tools]

i. [Instruction for Governnent Enployees]
Include in this submttal .DW5 or .DGN el ectronic conputer format file of
all the Record Drawi ngs (As-builts)and Fire Service Floor Plans. Prepare
and subnit all draw ngs generated by computer aided design (CAD). Provide
a conplete copy of the Record Drawi ngs (As-builts) and Fire Service Floor
Plans in PDF format. Submit these itens electronically or using a
gover nment approved nethod.

. 3.2 Docurent ati on Requi renents

Provide Installation shop drawi ngs, record draw ngs, connection draw ngs,
signed and sealed by a Qualified Engineer as defined in section 1.6 titled
" QUALI FI CATI ONS".

Prepare all draw ngs generated by conputer aided design (CAD) .DWG or .DGN
el ectronic computer format file.

.3.2.1 Shop Draw ngs
I ncl ude in Shop Drawi ngs: Connection Drawi ngs, Floor Plan Draw ngs, Mdule

Schematics, Fire Alarm Control Panel (FACP), Sequence of Qperations,
Battery Cal cul ati ons, Voltage Drop Cal culations, and all other wring
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details required to fully docunent the conpleted system After fina
testing is conmplete, subnmt Record Drawi ngs including digital nedia and
hard copies of all new and revi sed software, draw ngs, and

anal ysi s/ cal cul ati ons incorporating approved comments and any changes.

.3.2.2 Connection and Fl oor Pl an Draw ngs

Provi de Connection Draw ngs consisting of point-to-point wring diagrans
and col or-codi ng of internal and external wring including, but not
l[imted to, all fire alarmfield devices, panel wring, and

i nterconnecti on between other building systens and conponents and the fire
al arm system Indicate wire | abel designations matching the field
installation on these draw ngs.

Include in Floor Plan Draw ngs, device |egend, equipnent |ocations, device
| ocations with address designation, heat detector spacing, notification
appliances with signal circuit, with speaker wattage tap and candel a
rating, and conduit/wiring routing fromthe FACP(s) to all field devices.
Al so include typical nounting requirenents for each type of initiation
signaling, notification appliance, and control device,[ spaces/areas
requiring voice intelligibility], floor plans drawn to scale, and ceiling
hei ghts. [Show validation and replication of actual Flame Detectors FOV
(field of views), consisting of left and right horizontal axis and
vertical axis on drawing for each detector. Map and use FOV drawn to
scale. Indicate detector's sensitivity setting, fuel type selection, size
of flame, and distance range on drawi ng. Show detector's |ocation, angle
al i gnment, mounting height, and aimng point/mark with clear dinmensions
fromfixed and readily identifiable structural references on draw ng.]

I nclude riser diagram and sequence of operations in an input/output matrix
format that clearly shows interaction of system conponents.

.3.2.3 Record Drawi ngs

The record drawi ngs are the final conpilation of actual conditions
reflected in the as-built drawings. Include in Record Drawi ngs all data
required to fully docurment the conpleted system Prepare and subnit al
drawi ngs generated by conmputer aided design (CAD) .dwg or .dgn. Provide a
conpl ete copy of the Record Drawings in PDF format. Submit the record
drawi ng in accordance with Section 01 78 00 CLOSEQUT SUBM TTALS.

Docurrent final system configuration in Record Draw ngs including, but not
limted to, geographic nonitor zone boundaries, |ocation of the FACP, al
initiating and auxiliary control devices, signaling |ine devices,
notification appliances, additional cabinets, water-based systemriser

rel easing control panel, snoke and fire danpers, magnetic door hol ders,
and all other equiprment associated with the fire alarmsystems). Also,
annotate the | ocation and address setting for each nultipl exed addressabl e
devi ce (when used), deviations fromand anendnents to the record draw ngs,
and field installation changes, conceal ed and visible.

.3.2.4 Sof t ware Prograns

Provide Site-Specific Software Progranms, both hard copy in PDF format and
conpact disc nedia, for all new and/or existing progranmabl e FACP(s)

af fected by the project. Provi de system software executable file and
source file, including all files and data to restore the systemon the
conpact di sc nedi a. FACP program docurentation to include system point
summary, addressable device switch settings, and descriptive check boxes
for program functions |isted on paragraphs titled "FACP Functions". FACP
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site-specific software program docunentation to clearly show interaction
of system conponents in accordance with the Fire Alarm | nput/Qutput Matrix
and Sequence of Operations included in design. Programm ng documentation
specifically progranm ng check boxes to be reviewed and approved by
government prior to Final Acceptance Testing.

.3.2.5 Fire Alarm System Accept ance Test Procedures

Conduct tests in accordance with approved Fire Al arm System Accept ance
Test Procedures, and in accordance with the paragraph entitled "Field
Testing"” in this specification. Prepare a test procedure and test record
formfor conducting conplete tests on control panels, reporting systens,

Wi ring systens, and field devices installed in accordance with the

manuf acturer's requirements and these specifications. I dentify each
device and circuit to be tested in the test procedure, describe the
initial condition, each step or function in the test, required test

result, and equi pment to be enpl oyed.

Test procedures are to be witten to mininmally disrupt facility operations
and reduce the tine required to receive signals at the Ground Support Fire
Al arm (GSFA) console for KSC testing by not routinely transmitting
repetitive signals, for exanple on site inspectors may observe rel ay
operations that cause radio zones to transmit. Test procedure to detai
how to m ninize activation of evacuation notification appliances, AHU
shutdown, etc. in support of testing requirenents. Ensure test forns have
sui tabl e space for recording test results on all equi prent, devices, and
wiring to be tested. Provide test record fornms with identified spaces for
verification signatures of AHJ or designee, Omer's Representative (i.e.

O & M System Engi neer), and Contracting O ficer or Designee.

.3.2.6 Fire Service Floor Plans

Clearly indicate on Fire Service Floor Plans the |ocation of the FACP, al
initiating and auxiliary control devices, signaling |ine devices,
notification appliances, additional cabinets, detection systens, releasing
control panels, snoke and fire danpers, magnetic door hol ders and al

ot her equi pment associated with the fire alarmsysten(s). Show fl oor
plan(s) drawn to scale. Al so, annotate the |ocation and address setting
for each nultipl exed addressabl e device (when used). Do not place borders
or title blocks on the Fire Service Floor Plan. Were applicable,
maxi m ze view ng area by showing only a close-up view of all fire alarm
devices and elimnating enpty fl oor plan space. Provide uniformfont size
and |ine type styles throughout entire space. For nultistory building,
show all floor levels in single Fire Service Floor Plan to be located in
the main floor level. Maximze the floor plan scale, device size, font
size, close-up views, as required to obtain best result and generate a
clear view of entire Fire Service Floor Plan. Provide a synbol |egend,
which clearly identifies each device shown on the Fire Service Floor Plan
Install a copy of the Fire Service Floor Plan, m ninmum size 457 nm by 610
nr 18 by 24 inch in a painted netal frane with a Pl exiglas cover. Submi t
the floor plan and its location for approval, to the Contracting O ficer,
prior to installation.

.3.2.7 Battery Cal cul ati ons and Vol tage Drop Cal cul ati ons
Include Battery Calculations for the Fire Alarm and Detection Systemns

consisting of the battery capacity and | oadi ng cal cul ati ons, including 20
percent safety margin on the shop draw ng.

SECTION 28 31 00.00 98 Page 11



KSC

I ncl ude Voltage drop cal culations for each notification circuit indicating
that sufficient voltage is available for proper operation of the system
and all conmponents, at a minimumrated voltage of the system operating on
batteries on the shop draw ngs.

1.3.2.8 Qperation And Mai ntenance Manual s

Submit Operation and Mai ntenance Manuals. Bind information in nmanual
format and group by technical sections consisting of manufacturer's
standard brochures, schematics, procedures, reconmended test equi pnent,
and safety precautions.

1.3.2.9 Recomended Critical Spares List

Submit Recommended Critical Spares List specific to the project. List to
include critical spare parts and conponents recomended by the

manuf acturer to restore the systemto operation in with mninml downtine
and to be replaced after 1 year of service. Spare parts furnished nmust be
directly interchangeable with the correspondi ng conponents of the
installed systenfs]. Spare parts nust be suitably packaged and identified
by nanepl ate, tagging, or stanping. Spare parts mnmust be delivered to the
Contracting Officer at the time of the CGovernment testing and nust be
acconpani ed by an inventory |ist.

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: Coordi nate inclusion of the follow ng
bracket ed paragraph with the Fl ame Detector
requi renents paragraph in this specification

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R
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NOTE: Sel ect the bracketed submttal paragraph if

t he design prepared under this project will be for
installation of a new flame detector
(make/ manuf acturer) other than Det-tronics, which is
currently installed at KSC prem ses.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

[1.3.2.10 Speci al Tool s

Furni sh special tools necessary for the nmintenance and testing of the
equi pnment to the Contracting O ficer after conpletion of Governnent
Testing. Provide test |anp, approved by nanufacturer, for testing of new
flame detectors.

11.4 SYSTEM REQUI REMENTS

[Provide a new, conplete fully addressabl e, nodul ar type, m croprocessor
based, supervised, non-coded electrical][Mdify existing]fire alarm
system as described herein and on the contract drawi ngs, and in
accordance with applicable requirements of NFPA 72, NFPA 70, NFPA 75,

NFPA 90A, NFPA 101, KSC standards KSC- STD-F- 0004 and NASA St andard

NASA- STD 8719. 11. Provide NFPA 72 Class Ainitiating device circuits,
signaling line circuits, notification appliance circuits, and auxiliary
control circuits, NFPA 72 Cass B Central Radio Mnitoring System (CRVS)
circuits, and NFPA 72 O ass X network reporting circuits. Ensure all d ass
A and Class X circuits use diverse routing in accordance with NFPA 72. Do
not run the outgoing and return redundant circuit conductors in the sane
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cabl e assenbly, enclosure, or raceway, except where permitted by NFPA 72.

Provi de system conpl ete and ready for operation. Electrically connect the
fire alarmsystemto report alarm trouble, and supervisory signals to the
CRMS; to sound the general alarm continuously (where applicable); and to
control auxiliary equi pment such as danpers, air handling units, nagnetic
door | atches, elevator recall, etc., upon operation of one or nore
initiating devices. For initiating, notification, signal, and auxiliary
control circuits, use 24 V(DC).

Provi de all equi prent, cabinets, nodul es, devices, progranmng, circuits,
conduits, testing and | abor to neet the requirenents of this
speci fication.

.5 QUALI FI CATI ONS
.5.1 Qual i fied Engi neer

Installations requiring conpletion of installation shop draw ngs and
record drawi ngs for fire alarm systens require signing and sealing by a
qualified engineer. For the purpose of meeting this requirement, a
qualified engineer is defined as an individual neeting one of the

foll owi ng conditions:

a. A Regi stered Professional Engineer (P.E.) in fire protection
engi neeri ng.

b. Registered Professional Engineer with verification of experience and
m ni mum of five years of current experience in the design of fire
alarm systenms of simlar conplexity.

.5.2 Installer

Installation of wire, cable, conduit, control cabinets, fire alarm

term nal cabinets, and backbones for fire al arm conponents mnust be
performed by Fire Alarminstallers. Licensed Electricians are allowed to
be Fire AlarmiInstallers. [Fire AlarmiInstaller to be assisted by a Fire
Al ar m Techni ci an. ]

.5.3 Techni ci an

Installation and termination of fire alarmcontrol panels, releasing
panel s, notification appliances, initiating devices, cabinets and nodul es
nmust be perfornmed by [NICET Level Il certified] Fire A arm Systens
Technicians with a m ni mum of four years of experience. Fire Al arm
SystenmsTechni ci ans must be trained by the manufacturer in the
installation, adjustnent, testing, and operation of the equi prment

speci fied herein and on the draw ngs.

.5.4 Super vi sor

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect the Supervisor bracketed item based on
conplexity level of systeminstallation.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Installation of the fire alarmcontrol panels and rel easi ng panel s nmust be
supervised by a [NICET Level 11l certified] Fire Alarm Systenms Techni ci an
with a mninmum of 8 years of experience [who will be on-site to supervise
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all activities, frompre-construction to install.]. The Fire Alarm
SystensTechni ci ans nmust be trained by the manufacturer in the
installation, adjustnent, testing, and operation of the equi prment
speci fied herein and on the draw ngs.

1.5.5 Test Personnel

Testing and certification of fire alarm systens nust be perforned by a

[ NI CET Level 111 certified] Fire Alarm Systens Technician with a nini mum
of 8 years of experience. The Fire Al arm Systens Techni ci ans nust be
trained by the manufacturer in the installation, adjustment, testing, and
operation of the equi pnent specified herein and on the draw ngs.

1.5.6 Manuf acturer's Representative

The fire alarmcontrol panel and rel easing panel equi prent Manufacturer's
Representati ve nust be present for the connection of wiring to the panel
The Manufacturer's Representative nmust be an enpl oyee of the nanufacturer
wi th necessary technical training [NICET Level I11] on the system being
installed or certified by the manufacturer with necessary technica
training on the system being install ed.

1.5.7 Manuf act ur er

Conponents must be of current design and be in regular and recurrent
production at the tine of installation. Provide design, naterials, and
devices for a protected premses fire alarmsystem conplete, conform ng
to the nmost current version of NFPA 72, except as otherw se or
additionally specified herein.

[1.5.8 Certified Flanme Detector Specialist

Provi de on-site services of a manufacturer's certified representative, to
supervi se installation, adjustnments, and tests of the flame detection
system Manufacturer's certified representative involved with designing
and installation of flanme detection systemshall have a m ni mum of three
(3) years experience in the installation of flane detection system
holding a valid Laser Ainmer Certificate of Training, by manufacturer as
being trained and certified to nodel, design, install, program and test
the multi-spectrumIR flanme detector field of view coverage. Provide

evi dence of experience and of the equivalent certification and the basis
of certification to the Contracting Oficer for approval.

] PART 2 PRODUCTS
2.1 FI RE ALARM CONTROL PANEL

Provide fully addressable Fire Alarm Control Panel (FACP), of nodul ar
construction with solid state, mcroprocessor-based el ectronics. Provide a
control panel that conplies with the applicable requirenents of UL 864 and
suitable for use with fire alarm devices specified in this specification

I ncl ude non-vol atil e programmabl e operati ng system menory for al

operating requirenents in the panel. Ensure control unit provides power,
supervision, control, and logic for the entire system Program FACP in
accordance with fire alarminput/output matri x and sequence of operations
in contract drawi ngs or specified herein. Provide visual annunciation for
a LED or LCD visual display as an integral part of the control panel and
identify with a word description and I D nunber each device. Addressable
conponents are to include, but not be limted to, addressable nonitor
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nodul es, control nodul es, signal nodul es, and addressabl e i nput/ out put

rel ays. Equip nodules with transient surge suppression. Provide visua

i ndi cation of alarm supervisory, or trouble initiation on the FACP is by
LED or LCD. Provide panel with supervisory functions for power failure,

i nternal component pl acement, and operation. Ensure control unit is
suitable for operation on a 60 hz, 120 V (AC) buil ding power supply.

Wring for fire alarmcontrol panel must neet resistance, capacitance, and
l ength in accordance with the manufacturers circuit type wring
requi renents.

[Provide FACP UL listed or FM approved and rated for service as a
rel easi ng panel. Ensure FACP includes all conponents and nodul es required
to electronically activate fire [suppression] [extinguishing] systens.]

[2.1.1 New and Retrofit Facilities FACP

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Select the follow ng paragraph for new FACP
installation where a new fire systemis being
installed to replace the existing Sinplex or Sienens
fire system (obsol escence, beyond its life
expectancy, fails to nmeet current needs, upgrade
that would require the entire existing systemto be
brought up to current code, etc.)

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Provi de an addressabl e NOTI FI ER FACP, or approved equival ent.

1[2.1.2 Existing Facilities FACP

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NOTE: Select the foll ow ng paragraph for existing
Si npl ex or Siemens FACP nodification where the
existing Sinmplex or Sienmens fire systemis being
reconfigured or expanded (withinits life
expectancy, no obsol escence).

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

For upgrades or expansion of existing Fire System equiprment and devi ces
nmust be conpatible and operable with the existing building fire alarm
system Equi prent nust not inpair reliability or operational functions of
the existing system The existing FACP is a [nake, nodel nunber].

Ensure new conponents are conpatible with, and UL listed for use with
remai ni ng FACP.

12.1.3 FACP Functi ons

2.1.3.1 I ndi cator Lights and Switches
Ensure (FACP) contains power-on, alarm supervisory, and trouble
indicating lights plainly visible when the cabinet is closed; and al so
contains the follow ng functions accessible only by unl ocking and openi ng
the unit:
a. Alarm Silence - Audible and visual notification appliances wll

deactivate upon a silence signal fromthe FACP. Wen the notification
appl i ances have been silenced, ensure subsequent alarms reactivate
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t hem
Power On-Of (If standard by the manufacturer)

Supervi sory/ Troubl e Acknowl edge - Ensure that supervisory and trouble
acknow edge switches silence the supervisory and trouble audibles in

t he panel, but not extinguish the visual indicator. This swi tch nust
be overridden upon activation of a subsequent supervisory or trouble
condition. Audible trouble indication nust resound automatically every
24 hours after the silencing feature has been operated if the
supervisory or trouble condition still exists.

Auxi liary Devices Miintenance Disable - Include maintenance disable
switches for all auxiliary control devices in the FACP. Ensure

di sabl e switches are supervised to report supervisory signal when in

t he mai ntenance (disable) position. Provide switches used for disable
functions which are either toggle or soft key type, and listed for use
with the control panel. |In addition, provide each switch with a
positive visual indication to show the function is ON

System Reset - Provide alarm supervisory, and trouble reset swi tches
which reset a cleared device in alarm supervisory, or trouble
condition. Ensure alarmsignal does not self-restore w thout
activating the switch. Ensure programuable capability to
automatically clear a trouble or supervisory condition when the
probl em causi ng the trouble or supervisory is corrected.

.1.3.2 Sof tware Requi rements

Unl ess ot herwi se specified, the follow ng operating paraneters will be
i ncorporated in the systemconfiguration software:

a.

b

Time will be displayed in 24-hour formt.

Time and date nust be automatically set.

Tenperature will be displayed as degrees Fahrenheit.

Local node will not be used.

Service reset and conbi ned al arnml hardware reset will be enpl oyed.
Audi bl e notification will be tenporal node.

Ensure there is no alarmcutout or silence/reset inhibit used.
Ensure no active signal reninders are used.

Al'l operator actions except "silence", "systemreset", "acknow edge",
and "display tine" must require passcode for access.

Def aul t passcodes can be used and are acceptable

Ensure all ceiling snoke detectors to operate as "verified" snoke
det ect ors.

After all active troubles are acknow edged, additional troubles mnust
retransmt a trouble signal to CRVS where software permts.
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m AC power failure and card failure troubles nust transnmt a separate
troubl e signal when possible.

n. Renote annunciators panels will only display alarm priority 2, and
supervisory signals. Trouble signals will be displayed only at the
mai n control unit.

0. Visual notification appliance nust be silenced at the sane tine as the
audi bl e notification devices.

p. Automatic self-test routines nust be perforned on heat detector that
wi Il functionally check detector sensitivity electronics and ensure
the accuracy of the value being transmtted. Any detector that fails
this test nust indicate a trouble condition with the detector |ocation
at the control unit.

g. Automatically adjust/set anal og type snoke detector's sensitivity to
conpensate environnmental changes neeting UL |isted calibrated
sensitivity requirenents per NFPA 72. When the linmits of this
conpensation are reached, a "trouble" signal rmust be initiated.

.1.3.3 Al arm

Ensure FACP contains all conponents necessary to nonitor and supervise al
initiating device circuits, and when any detector, manual alarm station
(pull box), water flow switch, pressure switch, etc., connected to the
fire alarmcontrol panel is activated, the control panel's visual alarm
alarmindi cator and audi ble signal are activated. This causes al
notification appliances to be activated, where applicable, including al
associ ated auxiliary control functions. Verify that the control pane
visually indicates the addressabl e device or zone in alarmand transmts
an alarmcondition to the renote Central Radio Monitoring System

.1.3.4 Super vi sory

Ensure that the FACP contains all conponents necessary to nonitor and
supervise all supervisory device circuits. Verify that when any val ve
tanmper switch, low air pressure switch, water |evel indicator, panel

mai nt enance di sable functions, or other supervisory device connected to
the control panel is activated, the control panel supervisory visua

i ndi cati on and supervisory audi ble device is activated; and that contro
panel visually indicates the addressable device or zone in supervisory
alarmand transnmt a supervisory condition to the renote Central Radio
Moni tori ng System

.1.3.5 Auxi l i ary Devices

Provide FACP with all conponents necessary to operate and supervise the
circuits for annunci ator panels indicated, auxiliary power supplies

i ndi cated, and auxiliary devices controlling equi pment such as ventilating
fans, air handling units, fan coil units, danmper motors, sol enoids,
magneti ¢ door hol ders, and elevator recall. Ensure circuits for auxiliary
control relays are supervised to within 0.91 m 3 feet of the device to be
controlled in accordance with NFPA 72.

.1.3.6 Troubl e

Provi de panel which nonitors and reports any troubl e open supervised
circuits, ground faulted supervised circuits, renoval of detector or
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device, renoval or failure of control panel nodul e, maintenance disable
switch activated, |loss of primary power, power supply trouble, |ow battery
voltage, | oss of battery voltage, and activation of the alarmsilence
switch. Ensure all trouble signals are identified by initiating,
notification appliance, auxiliary control, or signaling line circuit; and
that trouble signals activate the control panel trouble visual indication
and troubl e audi bl e devices, and send a trouble signal to the renote
Central Radio Monitoring System

[2.1.3.7 Voi ce Evacuation

Include in FACP a voice evacuation system with all conponents and nodul es
required for a [single] [multiple] channel audio signaling system

di stributed over [8] | ] audio signaling device circuits, capabl e of
accurately reproduci ng horn, bell, chines, or slow whoop tones and
pre-progranmed voi ce nessages for [staged] building evacuation. Include

audio anplifier input with a dedicated power supply, with a primry power
i nput of 120 V(AC) and a battery backup i nput of 24 V(DC). Ensure audio
anplifier output is a mninmm 100 watts at [25][75] VRVS. Locate a

nm crophone and 102 nmm 4 inch speaker at the control panel for fire fighter
pagi ng and monitoring. Include in audio systemcontrols switching with
vi sual indication for localized facility-w de pagi ng announcenents.

[ Provi de voi ce nessages in English |anguage, followed by tenpora

t hreetones in accordance with NFPA 72. Intelligibility testing of the
System nust be acconplished in accordance with NFPA 72 and KSC- STD- F- 0004
for Voice Evacuation Systems. Use commercially avail abl e test
instrumentation to nmeasure intelligibility as specified by NFPA 72 as
applicable. Use the nean value of at |least three readings to conmpute the
intelligibility score at each test |ocation.]

12.1.4 FACP Contacts

Provide FACP with an individual set of Form C dry contacts which activate
for alarm trouble and supervisory conditions for connection to the
Central Radio Mnitoring System (CRVM5). Provide additional other fire
noni toring or special function relay contacts as indicat ed.

Ensure all relays are continuous duty and have sel f-cl eaning contacts of
silver or an alloy of equival ent performance and are suitably protected
agai nst dust by individual covers. Provide all relays with external
functions, control device activation, and notification appliance
activation, with at |east one set of spare contacts. Pernmanently mark
relays with the coil resistance, operating-current range, and internal pin
connections using standard pin nunbers.

2.1.5 FACP Cabi nets

Install a separate term nal cabinet adjacent to the FACP for interfacing
device field wiring to the control panel. Install addressable nodul e
cabinets to house nmultiple nodules. Install termnal strips for all field
wiring circuits plus 25 percent spare. Were a termnal cabinet is
installed, install terminal strips to accommpdate renote reporting
circuits and associ ated surge suppressors. Provide copper ground bus
within this termnal cabinet for termnation of equi pment ground
conductors. Ground/ bond encl osures and surge suppressors in accordance
with NFPA 70 and nmanufacturer's instructions.

Provi de steel FACP, term nal cabinets, addressable nodul e cabi nets, surge
suppressi on cabi nets and battery cabi nets (when used), with a hinged cover
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and an integral pin-tunbler cylinder lock (nortise or standard rim
cylinder from Best Access Systens) with renovabl e core that accepts the
key presently in use with other control units existing in the area. Lock
core will be provided by the government. Cabinet nmust be |arge enough to
accommodat e all components and also to allow anple gutter space for

i nterconnection of control units as well as field wiring, factory painted
with a prinme coat and one or nore finish coats of scratch-resistant baked
enanel red finish coat unless otherw se indicated.

.1.6 FACP Power and Batteries

Ensure prinmary power to the local fire alarmsystens for all purposes,

i ncludi ng separately powered notification appliances and initiating
devices, is 120 V (AC), 60 hertz. Ensure fire alarm system operates
satisfactorily between 85 and 110 percent of nornmal voltage. Provi de
fire-alarm system di sconnect/protective device as a fused switch with
factory painted red finish coat. Munt this disconnect fused switch

adj acent to the main FACP and, where applicable, to auxiliary/suppl enental
fire alarmsystem panel (s). WMrk as FI RE- ALARM DI SCONNECT FED FROM
(indicate supply circuit) with 1/2-inch high letters in white paint or
engraved phenolic identification plates fastened with sheet nmetal screws.
Ensure switch is capable of being locked in the "on" or "off" position, a
feature which can not interfere with the circuit protection capability of
the device. Equip switch with surge suppression for all phase and neutra
conductors. Install current limting Cass RKL fuses properly sized to
protect the fire al arm equi pnent.

Provide all FACPs and auxiliary power supplies units with a DC power input
and with a DC di sconnect switch integral with the equi pment provided (1P

switch), or provide a separate safety switch. |f supplied within the
cabi net, ensure the power on-off switch disconnects all power sources to
the control panel. Provide the on-off switch with DC rated contacts.

Provi de the nmeans of automatically supplying the entire fire alarm system
wi th backup power with batteries, charger, and power transfer equi prment
alarmsystemwi th battery backup power in event of a prinmary power system
failure. Ensure systemsw tches to battery power in event of AC power
failure, and switches back to AC power upon return of prinmary power.
Transm ssion of |oss of AC power trouble signal to be delayed by a mi ni mum
of [60] minutes. Ensure control panel (s) and auxiliary power supplies are
able to operate when the backup batteries are di sconnected for any

reason. Also ensure systemcontrols charging currents and floating
voltage levels to maintain batteries in optinmumcondition. Provide
capability to recharge batteries in event of discharge. Fuse wiring to
protect against battery over-current and polarity reversal. Confirm
primary power, battery, or charging equipnent failure results in a FACP
troubl e signal and visual indication

Provi de | ead-acid, sealed batteries to prevent any corrosive funes.
Provide batteries listed for fire alarmservice and suitable for high

di scharge currents required under alarmconditions. Size batteries to
operate the fire alarmand detection system (including voice evacuation
system and fl ane detectors, where installed), in normal supervisory
condition for [24] [48] [72] hours, minimum then operate the systemin
the alarmnode for [5] 10 [15] | ] mnutes, mnimmin accordance with
NFPA 72.
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2.2 CRMS REPORTI NG EQUI PMVENT
[2.2.1 Radi o Based FACP Reporting

[Provide a new, conplete][Mdify existing] Keltron Corporation UL 864
Listed Radio Fire transceiver [Mdel 778F] with mininum eight 8 supervised
zones and a Keltron Corporation UL Listed DataTap FACP Interface [Mde
95K3222], with renovabl e BEST core that accepts the key presently in use
with other control units existing in the area. Lock core will be provided
by the governnent.

Poi nt-specific event infornation captured by FACP is required for
reporting, install a Keltron Corporation UL Listed DataTap FACP Interface
[ Model 95K3222] and coordi nate programming with Owmer's Representative
(i.e., O& MSystem Engineer). Provide a panel RS-232 Interface Mdul e and
configure serial data port connections as indicated per manufacturer's

i nstructions and recomrendati ons. Provide UL listed, copper, tw sted pair
RS-232 wiring size of not less than 0.8mmR2 No. 18 AWG dianeter with an

i nsulation rating of not less than 300 volts. Use shielded, tw sted pair
cabl e where recommended by the manufacturer. Ensure cable is listed as
Type [CMP][FPLP][for fire al arm applications]

Power transmitters by a conbination of locally available 60 hz 120 V AC,
and seal ed | ead-acid type batteries. Provide dedicated electrical circuit
for CRM5 with surge protection, circuit nay be shared with the FACP. The
battery package shall be capable of supplying all the power requirenents
for a given transmitter. Radio fire alarmtransmtter standby battery
capacity shall provide sufficient power to operate the transmitter in a
normal standby status for a m nimum of [24][60] hours and shall be capable
of transmitting alarns during that period. Submit substantiating battery
cal cul ations for supervisory and al arm power requirenents.

Provi de separate encl osure(s) as required for 60 hz 120 V(AC) power supply
conponents (receptacle and plug-in step-down power transforner). Provide
AES Cor poration [ Model 1640-ENCL] radio transformer enclosure and secure

[ Model 1640] transforner to receptacle with the screw provided. Provide
factory painted with a prime coat and one or nore finish coats of
scratch-resi stant baked enanel red finish coat on all enclosures unless

ot herwi se i ndi cat ed.

The radi o frequency (RF) power output of each transmitter shall be
sufficient for reliable alarmreporting. The antenna system and cabl i ng
shal |l be furnished to provide adequate system gain. Each transmtter shal
transmt a distinct identity code nunber as part of all signals enmanating
fromthe transmtter.

Provide a Metz antenna [ Model 217] ommidirectional with a driving point

i npedance to natch transceiver output (SWR 1.5:1 or less). Provide at

| east two RF pat hways across the nesh radio network to the Central
nonitoring station to conply with NFPA 72. Antenna |ightning protection,
surge protection, and groundi ng requirements shall conply with NFPA 70,
NFPA 780, and as described on the contract draw ngs.

12.3 ADDRESSABLE MODULES/ DEVI CES

EE R R R S R R I R R I R S R R R R S R R I R I R R S R R R R O

NOTE: Sel ect and edit paragraphs as necessary for

the multiplex system designs only.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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Provi de solid-state addressabl e nodul es conpatible with the FACP. Provide
nodul es which are suitable for individual outlet box mounting or group
mounting within a control enclosure.

Provide field addressabl e nodules to individually conmunicate with the
FACP using mul tipl exed comuni cation techniques. Provide conmunication
circuit wiring connections suitable for supervised C ass A operation
Derive nodul e power fromthe conmunication circuit or 24 V(DC) power
supply supervised by the FACP. Ensure invalid address setting, conponent
failure, or power failure initiates a trouble signal at the FACP

Provi de supervi sed addressabl e nodules for initiation circuits, Cass A
type, unless otherw se indicated. Two-wire Cass B nodul es are acceptabl e
when installed in the sane box or enclosure as the connected initiating
devi ce.

Provi de supervi sed addressabl e nbdul es for notification appliance circuits
with parallel wired Cass A type unless otherwi se indicated. Ensure
nodule is suitable for use with all notification devices types and rel ays.

Provi de addressable relay nodules for control and/or renote reporting
circuits (addressable relays), including 2 separate fused Form C contacts
rated at 2 Anperes for 28 V(DC) or 120 V(AQ).

[ Provi de addressabl e nodul es for [suppression] [extinguishing] system
rel easing service which are UL listed for use with the fire alarmcontro
panel and the rel easing device [valve] [ ]. Include in nmodul e al
necessary circuitry to supervise the systemrel ease device coil.]

.3.1 Addr essabl e Modul e Boxes and Encl osures

Install outdoor nodules in NEVA 250 [Type 4X] [Type 3R] [stainless steel]
rated encl osures.

Provi de manufacturer's standard outlet box for enclosure housing a single
i sol ated nmodul e (not grouped with other nodul es or no other nobdul es
near by) .

Provi de encl osures housing nore than one addressabl e nodul e with hinged
door type with back panel for nodul e nounting. Provide hinged cover(s)
with an integral pin-tunbler cylinder lock (Mrtise or Standard R m
Cylinder from Best Access Systens) with renovabl e core that accepts the
key presently in use with other fire alarmcontrol units at KSC, |ock core

wi Il be provided by the government. Provide adequately sized enclosure to
all ow a m ni num of 50. 8mr 2-inch wiring space for all nodule termnation
points. Provide additional spare space for [2] | ] future nodul es.

Provide ternminal strips for interfacing all nobdule connections to field
wiring. Provide factory painted enclosures with a prinme coat and one or
nore finish coats of scratch-resistant baked enanel red finish coat unless
ot herwi se indi cated. Provide enclosures with an engraved phenolic

nanepl ate which reflects the cabi net designati on as shown on the contract
dr awi ngs.

.4 ANNUNCI ATOR PANELS
Provi de LCD al phanumneric type annunci ator conpatible with and supervi sed

fromthe FACP, with an operating power supply of 24 V(DC). Provide yellow
[ anp col or for troubl e/ supervisory and red for alarm also provide a test
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switch for testing all lanps. Provide each lanp with a nanmeplate, with
zone and function identified for all |anps.

The di splay must indicate the device in alarmor supervisory and show the
devi ce nane, address, and building | ocation. Program annunciator to
annunci ate only al arm and supervi sory signals; annunciate trouble signals
only at the nain FACP.

Provi de LED type graphi c annunci ator panel s where indicated. Include
| am nated area display to indicate |location and condition (trouble and
al arn) of devices connected w th annunci ator panels.

Provide termnal strips suitable for 0.8 nmthrough 2.0 m®2 No. 18 through
No. 14 AWC di aneter solid copper conductors for all annunciator panel
Wi ring connections.

Mount annunci at or panels in manufacturer required enclosures. Provide
hi nged cover with an integral pin-tunbler cylinder |ock (Mrtise or
Standard Rim Cylinder from Best Access Systens) with renovabl e core that
accepts the key presently in use with other fire alarmcontrol units at
KSC, lock core will be provided by the government.

.5 HEAT- ACTUATED DETECTORS

Provide alarminitiating heat-actuated detectors, listed for use with the
FACP in accordance with UL 521

[ Provi de heat detectors which are individually addressable by connection
to addressabl e nodul es. Provi de addressabl e nodul es in accordance wth
t he paragraph entitled, "Addressabl e Mdul es/Devices," of this section.]

[ Provi de anal og addressabl e heat detector with base including circuitry
and user selectable switching required for assigning each detector a

uni que address on the FACP communication bus. Verify invalid address
switch settings or conponent failure initiates a trouble signal at the
FACP. Provide detector head which plugs into a separate receptacle type
base wired to the FACP signaling line circuit which powers and nonitors
the detector. Provide supervised base which initiates a trouble signal at
the FACP if the detector is renmpved.]

Provi de detectors with a set of normally open contacts that close to
initiate an alarm wth wiring connections which are for supervised C ass
A operation, and nade with terninal blocks capabl e of accepting 0.8 nm
through 2.0 mm2 No. 18 through No. 14 AW di aneter solid copper
conductors. Provide detectors with a LED indicator |ight which gives a
vi sual indication when the detector initiates an alarm Ensure al
conponents of the detectors are rust and corrosion resistant.

Ensure activation of detector causes annunciation at the FACP, transmts
an alarmto the Central Radio Mmitoring Station, and activate the
bui | di ng evacuati on notification appliances.

In areas subject to noisture or exterior atnmospheric conditions, provide
only detectors that are UL |listed or FM approved for use in those
| ocati ons.

Ensure encl osures and detectors mounted in hazardous | ocations conformto

the requirenents of Underwiter's Laboratory (UL) or Factory Mitual (FM
for the hazardous |l ocation classification indicated. Provide conduit
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seal -of f fittings suitable for the hazardous |ocation classification at
each conduit connection to the expl osion-proof enclosure in accordance
wi th NFPA 70.

2.5.1 Conbi nati on Fi xed- Tenperature and Rat e-of - Ri se Detector

Detectors nust be self-resetting. Detector nust operate at [57.2][68][88]
degrees C [135][155][190] degrees F. Detector nust feature rate of rise
operation between 8.33 and 13. 88 degrees C 15 and 25 degrees F

2.5.2 Fi xed Tenperat ure Detector

Detectors nust be self-resetting. Detector nust have a specific
tenperature setting of [57.2][68][88] degrees C [135][155][190] degrees F

Provi de heat-actuated detectors in elevator shafts and machi ne roons in
accordance with ASVE Al7. 1/ CSA B44 and NFPA 72.

2.5.3 Li ne- Type Fi xed Tenperature Heat Detector

Provide [thernpstatic] or [thermistor] |ine-type heat detection cable
where indicated, with cable nonmnally rated for a tenperature of 138
degrees C 280 degrees F and operational on a fixed tenperature principle
only.

Ensure Linear Heat Detector can distinguish when a physical danage
condition and an alarmcondition are present.

2.5.4 Rat e Conpensati ng Heat Detector

Provide hernetically seal ed, automatically resetting type detectors which
operate when anbient air tenperature reaches detector setting, regardl ess
of rate of tenperature rise or subject to thermal |ag.

2.6 FLAME DETECTORS FOV

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

NOTE: Edit paragraphs as necessary for flane

detection characteristics.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

2.6.1 Mul ti-spectruminfrared (IR) Flanme Detectors

Provi de FM approved nulti-spectrum IR flane detectors, incorporating al
sensory, signal processing, and alarmsysteminterfaci ng conponents,
sensitive to the IR radiation range best suited for their intended use.
Ensure detector logic requires IR signal fromthree (3) sensors present in
t he proper spectral signature, as enitted by a [hydrogen] [hydrocarhbon]
flanme and retains alarminitiating capability in the presence of nodul at ed
fal se al arm sources. Ensure detector is not activated by single sources of
W and IR radiation including sunlight (direct, intermttent, or
reflected), quartz hal ogen lighting, electric discharge lighting, arc
wel di ng, |ightning, radiant heat, hot engi ne exhaust, heating coils, etc.
as well as being immune fromradio frequency interference and

el ectronagnetic frequency interference. Detectors using guard band
technol ogy are not acceptabl e.

Ensure detector has a mininumfield of view of 90 degrees al ong the
hori zontal axis and 75 degrees along the vertical axis, and is capabl e of
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detecting a [ ] fuel type and m ni mum [ ] size at a specific

[ ] distance fromits axis in accordance with its design FM 3260
approval performance criteria. Ensure detector response time is selectable
to 500 msec with typical response under 5 seconds for initiating fire
signal, and includes self-diagnostic features to nonitor its sensors,

power source, and internal circuitry.

Detectors nust operate over electrically supervised wiring circuits and
the I oss of power to the detector must result in a trouble signal. Provide
a detector which incorporates separate single pole, double throw (SPDT)
alarm and trouble contacts rated 5 anperes mnimumat 30 V(DC), with alarm
contacts which activate upon fire detection and are programuabl e for

| at ching or non-Ilatching operation; programfor non-I|atching operation

unl ess ot herwi se indicated. Ensure cycling detector power or nonmentarily
(10ms) activating the manual test line resets |atching alarmcontacts.
Provi de non-latching trouble contacts which activate upon | oss of unit
power or internal diagnostic failure. Provide wiring connections for al
contacts suitable for dass Awiring and nade on screw term nals capabl e
of accepting 0.8 nmmthrough 3.0 M2 No. 18 through No. 12 AWE: solid copper
conductors. Ensure detectors are individually addressable for alarm and
troubl e conditions by connection to addressabl e nodul es. Provi de
addressabl e nodul es in accordance with the paragraph entitled,

" Addr essabl e Modul es/ Devices,"” of this section

Ensure activation of detector causes annunciation at the FACP, transmts
an alarmto the Central Radio Mnitoring Station, and activate the
bui | di ng evacuati on notification appliances.

Power detector froma 24 V(DC) source. VWere a power source other than
the FACP is used, ensure the power source is UL 864 listed, and

i ncor porates power supply, battery backup, and power transfer equipnent in
accordance with the paragraph entitled, "Fire Alarm Control Panel," of
this section. Ensure detector power w ring connections are nmade on screw
termnals suitable for No. 16 through 5.0 M2 No. 10 AWG dianeter solid
copper conductors.

Ensure encl osures and detectors nounted in hazardous |ocations conformto
the requirenents of Underwiter's Laboratory or Factory Mutual for the
hazardous | ocation classification indicated. Install conduit seal -off
fittings suitable for the hazardous | ocation classification at each
conduit connection to the expl osion-proof enclosure in accordance with
NFPA 70. Provide stainless steel, rated NEMA 4X encl osures, and include
t hreaded conduit connection. Munt enclosure on a stainless steel sw vel
base, which allows 180 degree horizontal and vertical rotation fromthe
pi vot point.

[A self-test feature nmust be provided for each detector to be individually
tested. Provide detector with an automatic calibrated integral optica
integrity test feature, automatically perforns a test, at mininumonce per
m nute, and generate a fault condition when 50 percent of the detection
range is lost (optical contam nation, etc.) and do not generate an al arm
when nore than 50 percent of the detection range is retained.]

Provi de a nanual renote test capability for each flane detector fromthe
addressabl e FACP. Ensure the test is activated, nmanually or when the
addressabl e control nodule is activated fromthe FACP. Ensure activation
of the control circuit via the addressable control nodul e causes all the
associ ated flanme detectors to go into an alarmcondition. Al so ensure that
when the test switch is restored to its normal position all the affected
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flame detectors self-restore. Ensure flane detector can be tested by use
of an external IR test |anp and by use of placing a nmagnet at the detector

.7 SMOKE DETECTORS

Provi de anal og addressabl e photoel ectric alarminitiating snmoke detectors
designed for use with automatic/manual fire alarmsystens in accordance
with UL 268.

Provide [2.5] [ ] percent per foot nomi nal obscuration
(photo-electric) type snoke detectors, listed for use with FACP install ed,
including all required accessories, rust and corrosion resistant. Ensure
detector head is a plug-in unit, that detector contains no noving parts,
nor requires readjustnent or renoval to resune nornal operation after an
alarm Provide all detector openings with screen to prevent the entry of
i nsects and debris.

Provi de detector head that plugs into a separate receptacle type base
wired to the FACP signaling line circuit which powers and nonitors the
detector. Provide detectors with a set of normally open contacts that
close to initiate an alarm w ring connections which are for supervised

Cl ass A operation, and base screw terminals suitable for 0.8 mmthrough
2.0 nm® No. 18 through No. 14 AWC di ameter solid copper conductors for al
Wi ring connections required. Ensure base is supervised to initiate a
trouble signal at the fire alarmcontrol panel if the detector is renoved,
and a light enmtting diode indicator to provide a visual indication when
the detector initiates an alarm

Ensure activation of detector causes annunciation at the FACP, transmts
an alarmto the Central Radio Mmitoring Station, and activate the
bui | di ng evacuati on notification appliances.

Provi de detectors in areas subject to noisture or exterior atnospheric
conditions that are UL listed or FM approved for such | ocations.

7.1 Duct Snpke Detectors

Provi de anal og addressabl e alarminitiating duct-nounted snoke detector
designed for use with automatic/manual fire alarm systens in accordance
with UL 268A.

Provi de addressabl e type duct snoke detectors connected to an addressabl e
FACP, unless otherwi se indicated, with the ability to performsensitivity
testing fromthe FACP in accordance with NFPA 72.

Detectors nust be listed for operation over the conplete range of air
velocities, tenperature and hum dity expected at the detector when the
air-handling systemis operating. Provide photoel ectric type duct snoke
detectors listed by UL Fire Prot Dir or FM APP GU DEFM Approval Guide,

i ncl udi ng duct housi ngs, mounted exterior to the duct, and perforated
sampl i ng tubes extending across the width of the duct. Ensure activation
of duct snoke detectors causes shutdown of the associated air-handling
unit in accordance with NFPA 90A, annunciation at the FACP, and transmits
a silent alarmto the Central Radio Mnitoring Station but does not
activate the building evacuation notification appliances. Provide a single
nmai nt enance by-pass switch to isolate each air handling unit's duct snoke
det ectors.

Ensure activation of any mai ntenance by-pass switch inhibits reporting and
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causes a supervisory condition at the FACP, and when the nmi ntenance
by-pass switch is restored to its nornmal configuration, the supervisory
signal at the FACP self-restores. \Where duct snoke detectors

are installed outdoors, in unconditioned nechani cal or electrical roons,
or in areas with high anbient tenperatures and humdity, or in high

anbi ent tenperature areas, install the detector housing in an additiona
PVC encl osure with an additional set of supply and exhaust sanpling tubes
to prevent condensation fromformng within the detector housing.

Provi de duct snoke detectors with termnals suitable for Class A wring
powered fromthe panel alarminitiation or comrunication bus circuit;
separate power sources are not acceptable.

Install a separate renote indicator for each duct snoke detector

I ndi cator must consist of LED lanp with a key test switch type. Were
mul ti pl e duct snoke detectors are installed, group the renote indicators
toget her at a conmmon | ocation

. 8 MANUAL ALARM STATI ONS

Provi de non-coded, single action, addressable manual al arm stations
designed for use with automatic/manual fire alarm systens in accordance
wi thUL 38.

Ensure wiring terminals are suitable for dass A wring and capabl e of
accepting 0.8 mmthrough 2.0 m®2 No. 18 through No. 14 AW: di anmeter solid
copper conductors. Make nmanual alarm stations individually addressabl e by
connection to addressabl e nodul es, provided in accordance with the

par agraph entitled, "Addressable Mdul es/Devices," of this section

Ensure activation of manual pull station causes annunciation at the FACP,
transmits an alarmto the Central Radio Mnitoring Station, and activate
t he buil di ng evacuation notification appliances.

Ensure manual al arm stati on door has a protected, pull-down operating

| ever with recessed finger grip. When operated, ensure the station
nmechani cal ly | atches, closes single pole contacts, and | ocks the contacts
in the operated position until reset. Provide manual pull stations that
are toggle switch type with term nal board. Stations with a pushbutton

whi ch depends upon a spring-loaded device to close the contacts when the
handl e is pulled are not acceptable, nor are stations which are resettable
wi t hout the use of a key or tool

Provide factory painted red finish coat pull station nade of inpact
resi stant, durable polycarbonate or cast netal construction. Provide
identification and directions for operating fire-alarm stations on the
cover in raised or depressed white-enaneled letters.

Furni sh surface-nounted stations with matching factory painted red finish
coat durabl e pol ycarbonate or cast-iron back boxes with top and bottom

t hr eaded- conduit connecti ons. For stations nounted outdoors, provide
weat her proof type, with a neoprene gasket, and protect against corrosion

For hazardous | ocations, provide manual pull stations that are UL listed,
FM approved, or approved by a recognized testing |aboratory for the
hazardous | ocation classification indicated. Ensure unit consists of a
conpl et e manuf actured expl osi on-proof nmanual pull station assenbly.
Provi de conduit seal-off fittings suitable for the hazard classification
at each conduit connection to the expl osion-proof enclosure in accordance
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wi th NFPA 70.
.9 HORN/ STROBE COVBI NATI ON UNI TS

Audi bl e appliances nust conformto the applicable requirenments of UL 464.
Appl i ances nust be connected into notification appliance circuits. Horns
nmust be [seni -flush nounted][surface-nounted, with the matching nmounting
backbox surface nmounted vibrating type suitable for use in an electrically
supervised circuit]. [Miultitone Jhorns nmust produce a sound rating of at

| east 85 dBA at3.1 nmeters 10 feet.[ Horns used in exterior |ocations mnust
be specifically listed [weatherproof] or approved for outdoor use and be
provided with netal housing and protective grilles.][ Horns nust be

expl osi on proof].

VWere horns and strobes are provided in the same |ocation, they may be
conbined into a single unit.

.10 STROBE UNI TS

Provi de strobe units designed for use with autonatic/nmanual fire alarm
systems, in accordance with UL 1971, UL 1638, Americans with Disabilities
Act (ADA) and Architectural Barriers Act (ABA).

Provide UL listed or FM approved strobe units including factory painted
red finish coat housing nade of inpact resistant pol ycarbonate or cast
netal, clear high intensity optic lens with white "FIRE" lettering on two
sides, and a xenon flash tube or light emtting diode (LED) with solid
state circuitry. Ensure unit brightness candela rating is set in
accordance with NFPA 72, producing a mnimum flashing frequency of 1 Hz
and a maxi mum of 2 Hz. Provide a [nultiple-candela][fixed candela (as
descri bed on the contract drawi ng)] type strobe. Synchronize strobes in
accordance with NFPA 72.

Addr essabl e strobes are not acceptabl e.

Ensure visual notification appliance circuits have sufficient capacity to
operate all devices connect ed.

Provi de units which operate from polarized 24 V(DC), Cass A parallel

wi red supervised notification appliance circuits, and capability of
operating over a 20 percent variation in nom nal input voltage. Ensure
Wi ring connection screw term nal blocks are suitable for 1.0 through 3.0
nm2 No. 16 through No. 12 AWC di aneter solid copper conductors.

Provi de [sem -flush nounted][surface-nmunted, with the matching mounting
backbox surface mounted type] units. Provide weatherproof units with a
neoprene gasket, protected fromcorrosion, in exterior or wet |ocations.

If nounted in hazardous |ocations, provide strobes UL |listed or FM
approved for the hazardous |ocation classification indicated. Wen the
unit is not factory seal ed, provide conduit seal-off fittings suitable for
t he hazardous | ocation classification indicated at each conduit connection
to the expl osi on-proof enclosure in accordance with NFPA 70.

.11 SPEAKERS
Provi de speakers UL |listed or FM approved for audible signal use, designed

for use with automatic/manual fire alarmsystens in accordance with UL 1480
and UL 1711, capable of clearly reproduci ng voi ce messages and horn
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bell, chime, or slow whoop tone sin a three-pul se tenporal pattern over a
400 to 4000 Hz range. Ensure speaker output at 1000 Hz for 1-watt i nput
power is no less than 87 dB at 3.04 nm 10 feet.

Provide Notification Appliance nechani smconsisting of seal ed speaker and
nmul tiple-tap i npedance nmatching transfornmer suitable for 24 V(DC), Cass A
paral | el -wi red, supervised audio signaling systens. Include with
transformer settings 0.25, 0.5, 1.0, and 2.0 watt taps unl ess otherw se

i ndi cated. Ensure Wring connections for 4 wire operation are screw
termnals suitable for 1.0 through 3.0 mM®? No. 16 through No. 12 AW

di amet er conductors.

Provide factory painted red finish coat speaker housings nade of i npact
resi stant pol ycarbonate or cast netal construction. Mount flush nounted

i nterior speakers using standard el ectrical back boxes. Mount surface
nmount ed speakers using factory painted red finish coat cast iron or cast
al um num boxes with threaded conduit hubs. If nmounted in exterior or wet

| ocations, provide weather-proof type with a neoprene gasket, protected
from corrosion.

Ensure strobe portion of a combination audible/visual notification
appliance is in accordance with the applicable provisions of the paragraph
entitled, "Strobe Units," of this section

If nounted in hazardous |ocations, provide speakers UL |isted or FM
approved for the hazardous |ocation classification indicated. Wen the
unit is not factory seal ed, provide conduit seal-off fittings suitable for
t he hazardous | ocation classification indicated at each conduit connection
to the expl osion-proof enclosure in accordance with NFPA 70.

.12 WATER FLOW ALARM DEVI CES

Provide alarminitiating water fl ow devices designed for use with
automatic/manual fire alarm systens, in accordance with UL 346, conform ng
to UL or FMrequirenents for the particular type of sprinkler system being
speci fi ed.

Ensure contact have a mninmum of 2 single pole, double throw contacts
rated 5 anps at 28 V(DC) or 250 V(AC). Make water flow devices

i ndi vidual | y addressabl e by connection to addressabl e nodul es, and provide
in accordance with the paragraph entitled, "Addressable Mdul es/Devices,"
of this section.

Ensure activation of device causes annunciation at the FACP, transnmits an
alarmto the Central Radio Monitoring Station, and activate the buil di ng
evacuation notification appliances.

Qperation of a sprinkler waterfl ow switch serving an el evator nachinery
room or elevator shaft nust operate shunt trip circuit breaker(s) to shut
down power to the elevator(s) in accordance with ASVE Al7. 1/ CSA B44/ CSA
B44.

Provi de weat her proof and corrosion protected fl ow devi ces for outdoor
installations. |If installed in hazardous |ocations, provide water flow
devices UL listed or FM approved for the hazardous |ocation classification
i ndi cated. When the switch is not factory seal ed, provide conduit

seal -of f fittings suitable for the hazardous |ocation classification

i ndi cated at each conduit connection to the expl osion-proof enclosure in
accordance with NFPA 70.
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2.12.1 Pressure Switch

Wre alarmpressure switch to make or break an alarmcircuit dependi ng on
rise or fall of water pressure.

2.12.2 Vane- Type Flow Switch

Provi de vane-type alarmflow switch which nmakes or breaks an alarmcircuit
upon deflection by a volume of flow ng water that equals or exceeds the
capacity of a single sprinkler. Ensure alarmflow switch has an

i nstant-recycle pneumatic-retard, or electronic adjustable setting tine
del ay, settable from45 to 90 seconds. During Prelimnary Testing, verify
switch is set to 50 to 70 seconds.

2.13 VALVE TAMPER SW TCHES

Provi de supervisory initiating valve tanper sw tches designed for use with
automatic/manual fire alarm systens, in accordance with UL 346, conform ng
to UL or FMrequirenents of use on the specified valve

Provi de contacts with a mninumof 2 single pole, double throw contacts
rated 5 anps at 28 V(DC) or 250 V(AC). Ensure valve tanper switches are
i ndi vidual | y addressabl e by connection to addressable nodules, in
accordance with the paragraph entitled, "Addressabl e Mdul es/ Devices," of
this section.

Provi de weat her proof, corrosion-protected switches for outdoor
installations. |In hazardous |ocations, provide valve tanper switches UL
listed or FM approved for the hazardous | ocation classification
indicated. |If the tanmper switch is not factory seal ed, provide conduit
seal -of f fittings suitable for the hazardous |ocation classification

i ndi cated, at each conduit connection to the expl osion-proof enclosure in
accordance with NFPA 70.

Where cl ose-val ve supervision is required for system
configuration/progranm ng capabilities, do not use devices designed to
noni t or open val ves. Use device Designed for this special type
application, such as potter plug type supervisory switch or equal

O herw se use nonel ectrical nethods, such as chains.

2. 14 REMOTE AUXI LI ARY CONTROL RELAYS

Provide renpte control relays with continuous duty coils rated 24 V(DC).
VWere relays are used on Class A parallel wred supervised circuits,
ensure coils incorporate supervisory current blocking diode. Provide
relays with a mninumof 2 single pole, double throw contacts rated 5 anps
at 28 V(DC) or 250 V(AC). \Where auxiliary control circuits connected to
the relay are protected at a higher anpacity than the relay contacts are
rated, provide fusing rated to protect the relay contacts in the rel ay
encl osure.

Provi de addressable type relays, where indicated, in accordance with the
par agraph entitled, "Addressabl e Mdul es/Devices," of this section

Mount renpte auxiliary control relays in enclosures indicated, or if not
i ndi cated, in manufacturer's finished red painted required encl osure.
Install outdoor relays in a weatherproof enclosure with a neoprene gasket
and protection against corrosion

SECTION 28 31 00.00 98 Page 29



KSC

In hazardous | ocations, install relays with enclosures UL listed or FM
approved for the hazardous |ocation classification indicated. Provide
seal -of f conduit fittings at each conduit connection to the

expl osi on- proof enclosure in accordance with NFPA 70.

Label enclosure with an engraved phenolic naneplate stating, "F/ A RELAY."

The auxiliary contacts rmust be supplied by the fire alarm system
manuf acturer to ensure conplete systemconpatibility. Munt renote
auxiliary control relays and supervise within 0.91 m3 feet of the
controll ed device in accordance with NFPA 72.

.15 POVWER SOURCE

Ensure primary power to the |local systens for all purposes, including
separately powered notification appliances and initiating devices, is 60
hertz 120 V. Ensure system operates satisfactorily between 85 and 110
percent of normal voltage. Provide fire-alarmsystem

di sconnect/protective device as a fused switch with factory painted red
finish coat. Munt this disconnect fused switch adjacent to the main FACP
and, where applicable, to auxiliary/supplemental fire alarm system

panel (s) . Mar k as Fl RE- ALARM DI SCONNECT FED FROM (i ndi cate supply
circuit) with 0.5 13nm 1/2-inch high letters in white paint or engraved
phenolic identification plates fastened with sheetnetal screws. Ensure
switch is capable of being |ocked in the "on" or "off" position, a feature
whi ch can not interfere with the circuit protection capability of the
device. Equip switch with surge suppression for all phase and neutra
conductors. Install current limting Cass RKL fuses properly sized to
protect the fire al arm equi pnent.

When power is supplied froma single 20-anmp circuit breaker, provide a
factory finished red adjustable set screw type clanpi ng device over the
circuit breaker handle to prevent handl e operation

.16 WRING

Provi de copper conductor wiring in accordance with NFPA 70 and NFPA 72.
Connect all devices per NFPA 72, with the wire types specified in this
section, unless specifically noted otherwi se in the paragraph entitl ed,
"Wring (Wre and Multi Conductor Cable). For 120 V(AC) circuits, use 3.0
n2 No. 12 AWE m ni num stranded copper with an insulation rating of not

| ess than 600 V(AC).

Ensure all conductors installed on fire alarmsystens are solid copper
with an insulation rating of not |less than 300 volts, permanently marked
with the size, voltage rating and manufacturer's name on the conductor
jacket at no less than 610 mm 2 feet intervals. Conductor sizes are

i sted bel ow

VWere nodifications are nade to existing systens, match the new or added
conductors to the size and col or-coding of the existing system Conductor
AWG di ameter and I nsul ation Type are listed below. Required wire colors
are listed in the paragraph entitled, "Wring (Wre and Milti-Conductor
Cable)," of this section.

Provi de solid copper neeting UL 497B requirenents, for conductors in

Signaling Line Circuits (SLC). Use shielded, twi sted pair cable where
recommended by the manufacturer. For shielded wiring, ground the shield at
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only one point, which is in or adjacent to the FACP. Unshiel ded, tw sted
pair cable is permitted to be used if the manufacturer's installation
manual requires, or states preference for, unshielded cable. Ensure cable
is listed as Type FPL, Power-Linited Fire Protective Signaling Cable, as
appropriate with red colored covering. Select a wire size sufficient to
prevent voltage drop problens, otherw se provi de copper conductor size of
not less thanl.0 mm2 No. 16 AWG

Provi de solid copper, shielded, twi sted pair, neeting UL 497B

requi renents, for conductors in Speaker audio circuits and renpote
reporting circuits. Ensure cable is listed as Type FPL, Power-Limted Fire
Protective Signaling Cable, as appropriate with red col ored coveri ng.
Select a wire size sufficient to prevent voltage drop problens, otherw se
provi de copper conductor size of not less than 1.0 M2 No. 18 AWC di aneter
for renpte reporting circuits and 2.0 mm2 No. 14 AW: di aneter for Speaker
audio circuits.

Air sanmpling detection units are permtted to use 0.8 M2 No. 18 AWC for
connection to addressabl e nodul es with maxi mum conductor | ength not to
exceed 7.62nm 25 ft.

Provide direct current initiating device circuit copper conductor size
sufficient to prevent voltage drop problens, otherw se provide copper
conductor size of not less than 1.0 nm2 No. 16 AWC diameter, with

i nsul ation Type TFN or not less than 2.0 M2 No. 14 AWC di aneter, with
i nsul ati on Type THHN THWN.

Si ze power leads fromthe control panel for product-of-conbustion
detectors accordingly, but not less than 2.0 m2 No. 14 AWC di anmeter, with
i nsul ation Type THHN THWN for 2.0 nmm2 No. 14 AWC di aneter and | arger

Provide direct current notification appliance circuit (strobes, horns)
copper conductor size sufficient to prevent voltage drop problens,

ot herwi se provi de copper conductor size of not less than 2.0 nmm2 No. 14 AWG
di ameter, with insulation Type THHN THWN.

Provide direct current auxiliary control device (AHU shut down rel ay)
circuit copper conductor size sufficient to prevent voltage drop problens,
ot herwi se provi de copper conductor size of not less than 2.0 nmR2No. 14 AW:
di ameter, with insulation Type THHN THWN.

Provi de sol enoid valve control circuit copper conductor size sufficient to
prevent voltage drop probl ens, otherw se provi de copper conductor size of
not less than 2.0 nm2 No. 14 AWC dianeter, with insulation type THHN THWN

[Ensure all underground circuit wiring neets UL 444, UL 13, UL 1424 and
TI A 455-82B water infiltration tests.]

[2.16.1 Fire Resistive Cables

Provide fire resistive cables for notification appliance circuits designed
for use with automatic/manual fire alarmsystens in accordance with UL 2196.

Provide UL Fire Prot Dir listed Type FPL-Cl fire alarmcable for use with
power limted fire alarmnotification appliance circuits. Ensure the C
cable has a m nimum 2-hour fire resistance rating by having passed the
applicable testing requirements of UL 2196. Install this cable in

| ocations required to meet NFPA 72 survivability requirenents.
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12.17 SURGE SUPPRESSCRS

Provide line voltage and | ow vol tage surge suppression devices to suppress
all voltage transients which m ght damage the control panel conponents.

Install surge suppression in accordance with UL 497B on each conductor of
fire alarmcircuits which extend beyond a building. Locate protection as
close as practical to the point where the circuits |eave the buil ding.
Install protectors in factory painted with a prime coat and one or nore
finish coats of scratch-resistant baked enanel red finish coat surge
suppressi on cabi nets of adequate size with termnal strips for all wring
connections. \Were installed outdoors, provide stainless steel NEMA 4X
rated cabinets. Provide a copper ground bus inside the cabinet and
connect protectors to an earth ground el ectrode systemin accordance with
the manufacturer's requirements and NFPA 70. Ensure an etched netal or
engraved | am nated plastic identification plate |abeled, "TSTC " is
affixed to the cabi net door of the alarmcontrol unit to identify the
cabinet as a fire alarmtransient surge term nal cabinet. For cabinets
not painted red, the identification plate has white letters on a red
background.

2.17.1 Li ne Vol t age Surge Suppressors

Provi de suppressor UL 1449 listed with a nmaxi nrum 330-volt clanping | evel
and a maxi mum response tine of 5 nanoseconds, and al so neets | EEE C62. 41,
category B tests for surge capacity. Ensure suppressor is a multi-stage
construction type which includes inductors and silicon aval anche zener

di odes. Provide suppressor which has a long-life indicating |lamp (Iight
emtting diode or neon | anp) which extinguishes upon failure of protection
conponents, with externally accessible fuses. Wre in series with the

i ncom ng power source to the protected equi pnent using screw termnations.

2.17.2 Low Vol t age Surge Suppressors

Provide for all circuits which | eave the building shell and as shown on
the contract drawi ngs. Wien circuits interconnect two or nore buil di ngs,
provi de suppressors at the circuit entrance to each building. Ensure
suppressor is UL 497B listed, with a nmaxi num 30-volt clanping level and a
maxi mum response time of five nanoseconds, with nmulti-stage construction
and both differential/comon node protection

[2.18 SCLENO D VALVES AND SAFI NG KEY SW TCH

Provi de sol enoid val ves at [suppression] [extinguishing] systemvalves

i ndicated, UL listed or FM approved for operation with the respective
rel easing control panel. Provide solenoid valves with all fittings,
hardware nmeeting the specified in D vision 21 DELUGE Fl RE- SUPPRESSI ON
SPRI NKLER SYSTEMS, and solenoid fire alarminterface nodul es as required
speci fied herein

I ncorporate a safing key switch in solenoid valve, with safing key

swi tches which accepts a Best Access Systems 7-Pin core (Mrtise or
Standard Rim Cylinder). Design switch and operator for nounting on the
front of a sheet netal electrical enclosure cabinet. Ensure that each key
swi tch disconnects all conductors connected to the rel easing sol enoi d

val ve, and that switch contacts are rated 5 anps mni rumat 28V DC.

Ensure activation of safing key switch causes annunci ation at the FACP,
transmits a trouble to the Central Radio Monitoring Station
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When installed in hazardous |ocations, provide solenoid valves UL |isted
or FM approved for the hazardous |ocation classification indicated. When
the solenoid valve is not factory seal ed, provide conduit seal -off
fittings suitable for the hazardous | ocation classification indicated at
each conduit connection to the expl osion-proof enclosure in accordance

wi th NFPA 70.

12.19 MANUAL ACTI VATI ON STATI ONS

Provi de manual activation stations that neet the requirements specified in
Di vi sion 21 DELUGE Fl RE- SUPPRESSI ON SPRI NKLER SYSTEMS

PART 3 EXECUTI ON
3.1 SYSTEM SEQUENCE OF OPERATI ON
3.1.1 Nor mal Operation

Ensure all switches are in the normal position; avail abl e power indicator
light is on, the trouble and detector indication |ights are off, and al
circuits are electrically supervised.

3.1.2 Supervi sory Condition

Per systemconditions identified in the paragraph entitled, "Fire Alarm
Control Panel," of this section, ensure that a supervisory signal is
transmitted to the Central Radio Mnitoring System device indication is
provi ded, a supervisory signal is activated in the FACP, and input is
provided to renote annunci ators (when used). Ensure supervisory signal in
the alarmcontrol unit is conprised of visual and audible indications and
is self-restoring

3.1.3 Troubl e Condition

Per systemconditions identified in the paragraph entitled, "Fire Al arm
Control Panel," of this section, ensure that a trouble signal is
transmitted to the renpte reporting device of the Central Radi o Monitoring
System providing zone indication, activating a trouble signal in the
FACP, and providing input to renote annunciators (when used). Ensure
trouble signal in the alarmcontrol unit provides visual and audible

i ndi cati ons.

3.1. 4 Al arm Condi ti on

Ensure activation of any detectors, nmanual alarm stations, water flow
switches, or other initiating devices closes a contact that activates the
appropriate FACP. FACP transmits a signal to the renpte reporting device
of the Central Radio Monitor System activates the facility indicating
appl i ances (where applicable), provides zone identification, controls air
handl i ng and ventilating units, provides an input to renote annunciators
(when used), and provides indication or control to devices or other

syst ens.

3.2 | NSTALLATI ON
R I S Sk S S I I R I I R S S I
NOTE: |If the installation of the specified fire
alarmsystemis on a new facility, then delete the
first paragraph under the paragraph entitled,
"Installation,” of this section.
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Prior to perform ng any installation or nodification work to existing Fire
Al arm systen(s), secure a Transfer of Responsibility Form conpleted by the
COR and signed by the Contractor and Ower's Representative (i.e., O& M
System Engi neer). The conpleted formwi |l be turned over to the
Contracting O ficer by the COR Pernmanently affix a copy of the conpleted
"Transfer of Responsibility" Formto the affected FACP throughout the
construction period.

For nodifications, additions, or expansion to an existing fire alarm
system the Contractor is not responsible for existing troubles and ground
faults that are not in contract scope. Before conmencing work, clearly
convey the existing troubles, ground faults, or other present faults that
are not in contract to the Contracting Oficer. Contracting O ficer shal
be notified to request and schedul e support from Omer's Representative
(i.e., O& MSystem Engineer) to resolve the identified FACP fault

i ndi cati ons.

Install all equipnment in accordance with manufacturer's installation
instructions and requirements of this Section. Use new conponents in the
installation that are not nore than one (1) year old.

3.2.1 Fire Alarm Control Panel (s)[and Battery Cabi nets] and Reporting
Equi pnent

Install equipnent in each protected building, |ocated where indicated on
contract drawi ng, and conplete with all indicated accessories and devi ces.
Install equipnent in accessible [ocations. Surface mount the encl osure
with the top of the cabinet 2 m 6 feet above the finished floor or center
the cabinet at 1.5 n5 feet, whichever is |ower, unless otherw se

i ndi cated. Equi pment requires a mininumof 0.91 m 3 feet clearance
directly in front of the panel for maintenance per NFPA 70. Wth nultiple
equi prent, the 0.91 n3 feet clearance is required directly in front of the
conplete configuration. In addition, provide a 711 mr 28-inch clear aisle
way for access to the equi pnent.

Ensure wiring within FACP(s) is in accordance with the paragraph entitled,
"Installation in Cabinets and Boxes," of this section.

VWhen FACP(s) are installed flush or sem -flush, provide three spare 25 nm
1-inch conduits in accordance with the paragraph entitled, "Conduit and
Raceways," of this section, fromthe FACP wiring ternination cabinet to an
accessi bl e I ocation.

3.2.1.1 Battery Cabinets

When batteries will not fit in the FACP, |locate battery cabinets bel ow or
adj acent to the FACP. Battery cabinets nmust be installed at an accessible
| ocati on when standing at floor level. Battery cabi nets nmust not be
installed | ower than 300 mr 12 inches above finished floor, neasured to
the bottom of the cabinet, nor higher than 900 mr 36 inches above the
floor, measured to the top of the cabinet. Battery cabinets nmust be |arge
enough to accomodate batteries. The cabinet nmust be provided in a sturdy
st eel housing, hinged steel door with cylinder |ock, and surface nounting
provi sions. The cabi net nmust be identified by an engraved phenolic resin
nanepl ate. Lettering on the nameplate must indicate the control unit(s)the
batteri es power and nust not be less than 25 mmr 1-inch high
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2.2 CRMS Reporting Equi pnent

Install equipnent in each protected building, |ocated where indicated on
contract drawi ng, and conplete with all indicated accessories and devi ces.
Install equipnent in accessible [ocations. Surface mount the encl osure
with the top of the cabinet 1.5m 5 feet above the finished floor, unless
ot herwi se i ndi cat ed.

Performtest in accordance with approved Fire Al arm System Acceptance Test
Procedures and the paragraph entitled "Field Testing" in this
specification to confirm expected CRMS Transcei ver signals and nmessages
(alarns and fault conditions) are properly transmitted and received at the
CRVS Station.

.2.2.1 CRVMS Ant enna

CRMS ant enna mounting | ocation nmust be validated and coordinated with the
Owner's Representative (i.e., O & M System Engi neer) prior to
installation. Contractor nust Validate Antenna placenent produces a

m ni mum of 2 nesh network radi o frequency (RF) signal paths in accordance
with NFPA 72 and entire RF transnission |ine nust be tuned to achi eve a
1.5:1 Standi ng Wave Ration (SWR) reading or | ower.

The radi ating el enent of the antenna nust be at |east .457nm 18 inches
above the highest point on the facility roofline providing 360 degree
"visibility", in a straight up and | evel position. Place the antenna where
it is not subject to danage and obstructions to connectivity or service.
Use mounting offset bracket to space the antenna body a m ni mum of
18-inches fromany nmetal (netal building, conduit, piping, gutter, etc.).
Where structures exist above the facility roofline (e.g. fixed |adders,
rooftop HVAC systens, building wall, etc.) the antenna nust be nmounted a

m ni mum of .254 10 i nches away from such obstructions.

Trimthe antenna to a length of .7874m 31-inches nmeasured fromthe top of
the coil body. Use LMR-400 coaxial cable and approved Type-N and UHF

PL- 259 nal e connectors to connect the antenna to the suppressi on nodul e,
and fromthe suppression nodule to the radi o Type-N bul khead and BNC
coaxi al AES cabl e assenbly Mdel 13-0346. Route the coaxial cable in as
direct a route as possible, avoiding tight radius bends and the coiling of
excess cable. PL-259 connectors nmust be designed to accept the sol dering
of the center conductor, and all PL-259 connectors nust have the center
pi n sol dered. Qutdoor antenna coaxial connections nust be weat her proof ed.
RF Surge suppression nodul e nust be the approved [ Pol yphaser nodel]]|

Kel tron Lightning Suppressor [Mdel 10R7230]] as indicated on contract
drawi ngs. For UL listed conmpliance, all antenna systemw ring nust be
installed in mnimm25.4mr 1-inch rigid gal vani zed conduit. Use only |ong
radi us sweep el bows.

Bond t he antenna surge suppression nodul e and the antenna nast/bracket to
the facility ground in accordance with NFPA 70. Use an approved groundi ng
nmechani cal connector or exothernmic weld to achieve a proper earth ground
connection. Munt the suppressor/enclosure in a |ocation where the path
(#8 ground wire) to facility/earth ground is shorter than the path
(LMR-400) to the CRMS radi o. The surge suppression enclosure nmust be |arge
enough to elinmnate tight radi us bending of the LMR-400 cabl e

2.2.2 CRMS Ant enna Performance Test

a. Verify and Validate the Network Connectivity (NetCon) val ue of NetCon
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5 using the hand-held AES Network Connectivity Tool. A NetCon 5
readi ng i ndi cates 2 good paths to the network.

b. Verify and Validate the Standing Wave Ratio (SWR) reading of 1.5:1 or
ower using a SWR neter. The SWR readi ng indicates the efficiency of
transcei ver power level, cable integrity, and antenna placenent for
opti mum RF (nesh network) performance

c. ldentify final antenna |ocation/details.

Notify the Contracting Officer [30] [___] days before the antenna
performance test is to be conducted and submit the test procedure, in
bookl et form showing field tests above are being perfornmed to prove
conpliance with the specified system perfornance criteria, upon conpletion
of the installed system Performthe test in the presence of the
Contracting O ficer and the Omer's Representative (i.e., O&M System

Engi neer). Secure the signatures and date on the summari zed set of test
procedure fromthe required witnesses. Test report shall docunent al

readi ngs, test results, and indicate the final position of the antenna.
Furnish all instrunents and personnel required for the tests.

.2.3 Addr essabl e Modul es/ Devi ces

Install addressabl e nodul es at accessible |ocations indicated. Configure
nodul e address switches to settings indicated on approved shop
submttals. Individually identify nobdul es adjacent to their nounting.

Mount control zone addressabl e nodul es used for snmoke control, AHU
shutdown, etc. in accessible locations or within 0.91 nm 3 feet of the
device to be controlled. Do not install control npdul es connected to
separately energi zed control wiring fromauxiliary systens in the sane
enclosure with initiation and signal zone addressabl e nodul es.

VWher e addressabl e nodul es are grouped within an enclosure, wire in
accordance with the paragraph entitled, "Installation in Cabinets and
Boxes," of this section.

.2.4 Annunci at or Panel s

Install [surface nmount] [sem -recessed][flush] annunciator in accessible
| ocations nake for first responders, such as near main entrance door in
accordance w th NFPA 72,

Locate the LCD annunci ator as shown on the draw ngs. Mount the
annunci ator, with the top 1.5m 5 feet above the finished floor.

Provide wiring within annunci ator panels in accordance with the paragraph
entitled, "Installation in Cabinets and Boxes," of this section

.2.5 Heat - Act uat ed Det ectors

Cei ling nmount detectors unless otherw se indicated. Location, numnber, and
general arrangenent to be as indicated. Provide field installation
| ocations conplying with NFPA 72.

Configure addressable el ectronic heat detector address switch settings as
approved on shop drawi ngs and subnittals. Do not install detectors unti
work by other trades is conpleted. Individually identify detectors

adj acent to their mounting.
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Locate detectors, where in the vicinity of ceiling light fixture/diffuser
as permtted per manufacturer's installation instructions and
recomendat i ons.

Make provisions for devices nounted in acoustical, lay-in type ceilings to
utilize '"T" bar or corner plate/bracket. Cut ceiling tile as required to
accommodat e nounting corner plate/bracket and prinme and paint to match
ceiling grid color.

[3.2.6 [ Fl amre Det ect ors]

Provide flanme detector |ocation and general arrangenment for general
coverage protection. Ensure field of view (FOV) fromdetector is free of
obstructions. Adjust location as required to prevent obstruction of the
detector field of view (FOV) and provide coverage in all protected areas
by at |east one detector. Aimdetectors to accurately cover the areas or
target using a |laser tool reconmended by the detector manufacturer, avoid
aimng detector field of view outside the building (open doors) or outside
specified protection area perineter. Munt detector to a solid nounting
structure using approved manufacturer's nounting brackets. Provide partia
flexible conduit fromdetector to wall or ceiling for ease of alignment.
Deternmi ne and identify actual detector nounting height at field to neet
all coverage requirenents. Ensure field installation are in accordance
with manufacturer's installation instructions and NFPA 72. [Provide
cross-zoned detection for autonmatic release of fire suppression

syst enms/ exti ngui shi ng agents. ]

VWere detectors are installed outdoors, arrange conduit systems to drain
away fromthe detector.

Aimdetectors to accurately cover the field specified using a |aser tool
recormended by the detector manufacturer. Point the aimng spot on the
floor for each detector and include the neasurements of this spot from
fixed structural elements on the shop drawi ngs and record (as-built)

dr awi ngs.

13.2.7 Snoke Detectors

Provi de snoke detector |ocation, nunber, and general arrangenent as

i ndicated on the contract drawing. Ensure field installation are in
accordance with NFPA 72. Do not install detectors until the work of other
trades is conplete.

Make provisions for devices nounted in acoustical, lay-in type ceilings to
utilize '"T bar and corner plate/bracket. Cut ceiling tile as required
to accomodat e mounti ng corner plate/bracket and prinme and paint to match
ceiling grid color.

Install duct snpke detectors in accordance with the manufacturer's

installation requirements and NFPA 90A. Install renote indicator in the
vicinity, corridor/public area, of the detector and identify it with
correspondi ng equi prent label. Install a ductwork hinged access panel to

each duct snoke detector, for inspection and cleaning in accordance with
NFPA 72. Seal all duct penetrations air and watertight. Individually
identify detectors adjacent to their nounting.

Confi gure addressabl e snoke detector address switch settings as approved
on shop drawi ngs and submittals. Individually identify detectors adjacent
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to their nounting.

Locate detectors where in the vicinity of ceiling light fixture/diffuser
as permtted per manufacturer's installation instructions and
recomendati on. Ensure detectors installed in areas subject to npoisture or
exterior atnmospheric conditions are UL |listed or FM approved for such

| ocati ons.

.2.8 Manual Pull Stations

Mount manual pull stations at locations indicated on the contract draw ng
within 5-feet of each exit doorway in accordance with NFPA 72. Ensure
nounting height is 1219 nmr 48-inch above the finished floor neasured from
the top of the device. Individually identify detectors adjacent to their
nmount i ng.

VWhere manual pull stations are installed outdoors, arrange conduit systemns
to drain away fromthe nmanual pull stations.

. 2.9 Al ar m Hor ns/ Speaker s

Mount horns and/or audi o speaker notification appliances at the

approxi mate | ocations indicated. Ensure nmounting height is 2286 mr

90-i nches above the finished floor neasured fromthe top of the

horn/ speaker, but no less than 152 nmm 6 i nches bel ow the ceiling.
Individually identify speakers along with their respective wattage setting
adj acent to their mounting.

VWere horns or speakers are installed outdoors, arrange conduit systems to
drain away fromthe bells or speakers.

.2.10 St robe Units/ Conbi nati on Audi o Vi sua

Mount strobe notification appliances at the approximate | ocations

i ndi cated on the contract drawing. Ensure locations are unobstructed and
al l ow viewi ng by area Cccupants, and neet room spacing in accordance with
NFPA 72. Ensure nounting height is no less than 2032 mr 80 i nches above
the finished floor neasured fromthe bottom of the strobe, but no greater
than 2440 mm 96 i nches above finished fl oor.

VWere strobes are installed outdoors, arrange conduit systems to drain
away from strobes.

Ensure visual and audi bl e appliances are capabl e of operating

i ndependently via separate and independent circuits for both the audible
and vi sual portions.

Addr essabl e strobes are not acceptabl e.

.2.11 Auxiliary Control Relays

Install and supervise renpte control relays in accessible [ocations within
0.91 m 3 feet of the device to be controlled or power disconnection point
as applicable in accordance with NFPA 72. Individually identify relays

adj acent to their nounting.

.2.12 Wring (Wre and Multi-Conductor Cable)

Provide wiring conformng to the requirements of NFPA 70 and the foll ow ng
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speci al requirenments:

Install fire alarmsystemcircuits in a separate raceway system
Route circuits (lnitiating, Notification, Signaling, and Control)

t hrough a dedi cated separate conduit or raceway system configured to
conply with NFPA 72 Class "A" conduit systemrequirenents. Do not
all ow 60-Hertz power circuits to enter enclosures containing fire
alarmcircuits except where required to connect to the fire alarm
system

Provi de conti nuous conductors froma termnal point at one device to a
term nal point at the next device and froma device to the FACP.

Break wires at each termnal; do not |oop wires over a term nal

Term nat e approved expl osi on proof devices, provided with pigtai

Wi ring connection leads, on a field installed terminal strip installed
in the box on which the device is mounted. |Install solderless ring
tongue termnal lugs with manufacturer's required tooling on the
device wiring connection |eads. Use this ring type lug on stranded
wire only. Terminate solid wire on conpression or screw type
termnals. Wen screw type ternminals are used, capture the conductor
under 80 percent of the screw head surface. Ildentify all circuit
conductors within each encl osure where a tap, splice, or termnation
is made. Provide conductor identification by heat-shrink-type sl eeves
or other approved nmethod. Use point destination type conductor |abels
to indicate cabinet, circuit board, term nal block and screw termnal

| ocation for each individual conductor

Provi de conductor colors as listed bel ow and in accordance with

SAE AMS- STD-595A.  \Where nodifications are nade to exi sting systens,
mat ch the new or added conductors to the size and col or-codi ng of the
exi sting system

Mark conductors for Signaling Line Crcuits, Speaker audio circuits,
and renmote reporting circuits with circuit designation, and maintain
consistent (twi sted pair) color-coding for the positive and negative
| oops throughout the cable system

Install direct current initiating device circuits (heat detectors,
manual pull station) as Class A parallel-wired circuits per NFPA 72.
Ensure the positive | oop conductor is colored blue, Color No. 15102,
and the negative | oop conductor is colored black, Color No. 17038.

Install power |eads fromthe control panel for product-of-conbustion
detectors as Class A parallel-wired circuits per NFPA 72. Ensure the
positive conductor is colored White, Color No. 17875, and the negative
conductor is colored black, Color No. 17038.

Install direct current notification appliance (horns, strobes)
circuits as Class A parallel-wired circuits per NFPA 72. Ensure the
positive conductor is colored red, Color No. 11105, and the negative
conductor is colored orange, Color No. 12473.

Install direct current auxiliary device control device circuits (AHU
shutdown relay) as Class A parallel-wired circuits per NFPA 72.
Ensure the positive conductor is colored yellow, Color No. 13591, and
t he negative conductor is colored brown, Color No. 10055.

Install solenoid valve control circuits as Class B circuits per NFPA 72.
Ensure the positive conductor is colored yellow, Color No. 13591, and
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t he negative conductor is colored violet, Color No. 37100.
3.2.13 60- Hertz Power

Provi de 60-hertz power to FACP(s) and, where applicable, to

auxi | i ary/ suppl enental fire alarm system panel (s) or separately powered
devi ces of 120 V(AC). Provide one bl ack phase conductor, one white or gray
solidly grounded neutral conductor, and one green equi pnent grounding
conductor. Size conductor as shown on the drawing with the m ni mum si ze
No. 12 AWG copper. Install surge arrestors in accordance with NFPA 72 and
NFPA 70.

Clearly identify Circuit Breakers used to supply AC power to the FACP and,
where applicabl e, auxiliary/supplenental fire alarm system panel (s).
Provi de a permanent |abel w th white background and red lettering adjacent
to the circuit breaker.

3.2.14 Installation in Cabinets and Boxes

Install wiring in control cabinets and boxes in a neat and orderly manner
with wire properly grouped, tie-wapped, or |aced parallel and
perpendi cul ar to the major axis, supported and identified. Provide

conti nuous control wiring fromdevice to device with no splices unless
otherwi se indicated. Pernanently nmark all wires entering or |eaving
control cabinets, boxes, and devices and term nate on screw term nals.
Ensure marking is consistent throughout the fire alarmsystemand is the
same as the identification shown on the connection draw ngs.

Ensure wire | abel s correspond to the approved connection draw ngs and use
a nethod indicating the destination of the other end of the wire. Provide
| abel s in control panel equi pment or between fire alarmterm nal cabinets
whi ch indicate the destination of the other end by cabi net
designation-term nal strip designation-term nal number. Provide |labels in
fire alarmterm nal cabinets indicating connection in control pane

equi prent by fire al arm cabi net designation-nodul e identifier-nodule
termnal strip identifier-term nal nunber. Provide conductor |abels with
| egi bl e machi ne-printed black lettering on white background using

i ndelible ink. Ensure |abels are heat shrink or wap around type.

3.2.15 Condui t and Raceways

M nimum size for fire alarmsysteminitiating, notification, signaling
line and control circuit conduits and raceways is 12 mm 3/4-inch. |nstal
in accordance with NFPA 70. Ensure all Cass Ainitiating device,
signaling line, notification appliance and control circuits use diverse
routing in accordance with NFPA 72. Do not run outgoing and return
redundant circuit conductors in the same cable assenbly, enclosure or
raceway except where permitted by NFPA 72.

Install rigid galvanized steel conduit in all hazardous (classified)

| ocations, exterior |ocations where the conduit is exposed above grade,
where subject to physical damage, interior exposed |ocations from finished
floor to 304 mr 1 foot above finished ceiling unless otherwi se shown on
the drawi ngs. EMI with hexnut expansion gland-type fittings can be
installed in all other locations, including above suspended ceiling. Use
flexible netal conduit, nmaximumlength 1828 mr 6 feet, as the fina
connecting raceway to a fire alarm device nmounted on vibrating equi prent
or on a suspended ceiling.
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Wher e devi ces, junction boxes, and cabinets are installed outdoors,
arrange conduit systens to drain away fromthe box; ensure conduit enters
the box side or bottomonly and drain type fittings are install ed.

Use schedul e 80 PVC for conduit direct buried in earth. Ensure that
portions of underground raceway systens that penetrate above finished
grade are rigid, galvanized, heavy-wall steel conduit with a 40-m| PVC
coating or painted with a bitumastic conpound.

Conceal all conduit in interior finished areas. In finished areas, paint
exposed el ectrical conduit (serving fire alarmequipment), fire alarm
conduit, surface netal raceways, junction boxes, and electrical boxes to
mat ch adj acent finishes. Install conduit parallel with or at right angles
to ceilings, walls, and structural nenbers where | ocated above accessible
ceilings and where conduit will be visible after conpletion of project.
For bends of over 25 mr 1-inch in diameter, provide factory made el bows.

.2.16 Fi rest oppi ng

Install tested and listed UL Fire Resistance firestopping systens to
maintain the integrity of fire-resistant rated walls, floors or ceilings,
i ncl udi ng t hrough-penetrations and construction joints and gaps.

.2.17 Water Flow Al arm and Val ve Tanper Switches

Install switches in accordance with the manufacturer's requirenents and
make final connections using liquid-tight flexible metallic conduit.

Adj ust time delays on water flow pressure switches to between 50 and 70
seconds to prevent false alarnms due to nonmentary water novenent.
Individually identify devices adjacent to their nounting.

.2.18 El evat ors

Ensure activation of fire alarminitiating devices interfaced to el evator
control execute the El evator energency functions for Elevator Recall [and
El evat or Power Shutdown] and initiate the follow ng actions in the

el evator controls in accordance with ASVE Al7. 1/ CSA B44 and NFPA 72:

a. Primary Fire Fighter Recall.

b. Secondary Fire Fighter Recall.

c. Power Feed Shunt-Trip

d. Fire-Hat Warning.

e. Shunt-Trip Power Monitoring

.3 FI ELD TESTI NG

After conplete installation of the equi pment, conduct tests to denonstrate
that the installation requirenents of this specification have been nmet and
that the sequential functions of the systemconply with the requirenents
specified herein. Performthe Tests covered in the follow ng paragraphs
in three parts:
. 3.1 Contractor Checkout Test

Test includes the testing of fire systemconductors, in accordance wth
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subparagraph to renove all troubles, ground faults, and shorts and to
determ ne the wiring acceptability. Ensure all devices are fully
functional and operational. Test the programm ng to ensure the
installation neets the contract draw ngs and specifications. [If equipnent
was found to be defective or non-conmpliant with contract requirenents,
performcorrective actions and repeat the test.

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

NOTE: Delete the followi ng requirement if the

installation is for a new fire al arm system
EE IR I Sk S I I S S S I R R R Rk I I S kS kR Sk Ik S S I R Sk I O

Ref er back to Transfer of Responsibility form in paragraph entitled,
"Installation," of this section, for existing fire systemtroubles, ground
faults, and other present faults that are not in the contract scope.]

.3.1.1 Existing Fire System Wring

Performthe following tests on the fire systemwring before connection to
t he control panel

a. Continuity 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. Insert tenporary junpers in
appropriate sockets of mssing detectors and install the end-of |ine
resistor when this test is perforned. Verify resistance reading for
each circuit is the value of the end-of-line resistor, plus or mnus
10 percent. Check continuity of circuits with an ohmeter. Ensure
that the tests are witnessed by the Contracting Oficer and that test
results are recorded for use at the Final Acceptance Test.

b. Insulation Resistance Tests: Megger test wiring for insulation
resi stance, grounds, and/or shorts. Test conductors with 300 volt
rated insulation at a mninumof 250 V dc. Ensure resistance to ground
is not |less than 20 negohnms. |solate each wire tested from ground,
with all other wires within the sane conduit grounded. Verify that
the conduit systemis grounded prior to insulation resistance testing
by verifying a short circuit between the conduit and earth ground.
Ensure that the tests are witnessed by the Contracting Oficer and
that the test results are recorded for use at the Final Acceptance
Test .

Submit Continuity Test Report and |nsul ati on Resistance Test Report.
. 3.2 Prelimnary Test

After successful conpletion of Contractor Checkout Test, conduct a

Prelinm nary Test in the presence of the Contracting Oficer and Ower's
Representative (i.e., O&M System Engineer). Notify the Contracting Oficer
in witing when the systemis ready for a formal Prelimnary test. Submt
a request for formal Prelimnary Test at |east [14] | ] cal endar days
before the test date.

Submit all conpletion docunentation to the Contracting O ficer as required
by NFPA 72 including all test reports noted bel ow

a. Conpl et ed and signed Contractor Readiness Affirmation - For
Prelimnary Fire Alarm Testing
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b. Copy of Prelimnary Acceptance Test Procedures
C. Draft copy of NFPA 72 Record of Conpletion Form

d. A signed Verification of Conpliant Installation letter by the
Qualified Engineer that the installation is conplete, conpliant with
the specification and fully operable. The letter nust include the
names and titles of the witnesses to the Contractor Checkout test.

[e. Conpl eti on of CRMS Antenna Performance Test results in
accordance with Part 3 section entitled "CRVM5 Reporting Equi prent."]

Performthis test using the approved Acceptance Test Procedure. Ensure
that tests neet the requirenents of paragraph entitled "Fire Al arm System
Acceptance Test Procedure" and all test requirenents in accordance with
NFPA 72. Verify fire alarm system draw ngs agai nst the systeminstall ed,
annotate all red-lines, and summari ze on a single set of drawi ngs. Follow
the test procedures as witten and annotate all red-lines on a single Test
Procedure. Secure the signatures and date on the sunmarized set of test
procedures fromthe required witnesses. The Prelimnary test is not

consi dered conmplete until all steps in the test procedure have been
satisfactorily conpleted. This includes any additional steps required to
conpl ete 100 percent testing of the fire alarmsystemand its associ ated
functionality. Test nmust be conducted and repeated if necessary, unti

t he system has been denonstrated to conply with all contract

requirenents. In the event of nal functions or excessive nui sance al arns,
the Contractor must re-schedule the Prelimnary Test, take pronpt
corrective action, and repeat the 100 percent Prelimnary test.

The foll owi ng nust be provided at the job site for fornmal Prelimnary
testing:

a. Copy of Acceptance Test Procedures for all witnesses.
b. Mar ked-up redlines as-built drawi ngs of the system
C. Copy of site-specific software

.3.3 Fi nal Acceptance Test

After the successful conpletion of the prelimnary test, conduct a Fina
Acceptance test. Ensure the Contracting Oficer, Owmer's Representative
(i.e., O&M System Engi neer), and the Authority Having Jurisdiction (AH]))
or their designee(s) witness the final acceptance test for the fire alarm
system The final test nmust be perfornmed in accordance with the approved
acceptance test procedure. Notify the Contracting Oficer in witing when
the systemis ready for Final Acceptance Test. Submt a request for fornma
Fi nal Acceptance Test at |east [14] [ ] cal endar days before the test
date.

Submit all conpletion docunmentation to the Contracting O ficer as required
by NFPA 72 including all test reports noted bel ow

a. Conpl et ed and signed Contractor Readiness Affirmation - For Fina
Fire Alarm Testing

b. Copy of Final Acceptance Test Procedures with all marked-up
redlines fromPrelimnary Test incorporated
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C. Copy of Marked-up redlines Acceptance Test Procedure from formal
Prelinmnary Test (signed and with all steps annotated as conplete)

d. Fi nal copy of NFPA 72 Record of Conpletion form

Prior to test start, on-site, conduct a line-by-line review that proves
all issues found during the prelimnary test have been incorporated. At
this time, any and all required tests noted in the paragraph entitled
"Fire Al arm System Accept ance Test Procedure" or Acceptance Test Procedure
nmust be repeated at the discretion of the AHJ.

The foll owi ng nust be provided at the job site for Final Acceptance
Testi ng:

a. Copy of Final Acceptance Test Procedures for all w tnesses.

b. Copy of Final draft/Marked-up redlines as-built drawi ngs of the
system

C. Copy of Final draft site-specific software.
Upon successful conpletion of the Final Acceptance Test, subnit al

conpl eti on docunentation to the Contracting O ficer as required by NFPA 72
including all test reports noted bel ow

a. A signed and conpl eted Final Acceptance Test procedure (with al
steps annotated as conpl ete)

b. Conpl ete Record drawi ngs of the systemas actually install ed.
C. Conpl ete site-specific software

d. A signed and compl ete NFPA 72 Record of Conpletion form
.3.4 Fire Al arm System Accept ance Test Procedures

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

Wth the control panel energized, denonstrate the proper operation of al
i ndicating |ights and al arns.

Denonstrate renote annunci ator indicator |ights to operate when a system
alarm/ supervisory / trouble condition is present and the correct
information is displayed. Verify acknow edge button sil ences audi bl e sound
at both the FACP and annunci ator, alarmsilence button silences both
audi bl e and vi sual appliances, systemreset button restores FACP back to
normal , and progranmabl e buttons performtheir assigned operations.

Activate each manual pull station to denpbnstrate proper operation

Activate each snoke detector, test with snoke in accordance with the
manuf acturer's instructions, to denponstrate proper operation of both al arm
and troubl e.

Performa static pressure differential test on each duct snoke detector to
verify the pressure differential between the inlet and outlet tubes is

wi thin the manufacturer's specifications for acceptable operation. For air
handling units with variable speed drives, test at both the m ni mum and
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nmaxi mum oper ati ng speeds.

Activate each duct snoke detector, test with snoke in accordance with the
manuf acturer's instructions, to denonstrate proper operation.

Activate each flame detector in accordance with the manufacturer's
recomendati on; verify both alarmand trouble indications at the FACP.

Activate each flame detector test switch and verify that each flane
detector on this circuit went into alarmand that all the addressable
interface nodules latched in the alarmcondition. Restore the test switch
and visually verify the flane detectors returned to nornmal operation

Each tine an initiating or supervisory circuit is activated, verify that

t he associ ated device address, notification appliances circuits, auxiliary
control circuits, and alarmreporting to the Central Radio Mnitoring
Systemis activated, and the correct information is displayed.

Qpen circuit test: Introduce an open circuit at each circuit (alarm
initiating device circuit, notification appliance circuit, control device
circuit and signaling line circuit). Verify indication of trouble signa
at FACP.

Qpen circuit test: Introduce an open circuit at each fire suppression
interface circuit. Verify indication of a supervisory signal at FACP.]

Ground fault test: Introduce a ground fault at each circuit (alarm
initiating device circuit, notification appliance circuit, control device
circuit and signaling line circuit). Verify indication of ground fault at
FACP.

Short circuit test: Introduce a short circuit at each circuit (alarm
initiating device circuit, notification appliance circuit, control device
circuit and signaling line circuit). Verify indication of short circuit
at FACP.

Crcuit integrity test: Renove one |lead at not |ess than 10% of the
initiating device, notification appliance, and control device on every
initiating device circuit, notification appliance circuit, control device
circuit, and signaling line circuit. Verify indication of trouble signa
at the FACP. For Class Acircuits, test the device to verify an

al arml supervi sory operation over the trouble condition

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 nmust be wi tnessed by the
Contracting OFficer and test results recorded for use at the Prelimnary
and Final tests.

Turn of f power to each separately powered panel or device to sinulate |oss
of power and to denmpnstrate operation of the trouble alarm

Test the rate-of-rise function on each heat-actuated detector in each zone
by application of heat source froma heat |anp or handhel d hot air bl ower
to denonstrate proper operation. Ensure detectors initiate an alarmto
the system sustain repeated tests of the rate-of-rise function w thout
damage to the fixed tenperature function. Repl ace heat - act uat ed
detectors (HADS) subject to operation from body tenperature.
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Open and cl ose water suppression systemvalves to activate tanper
switches, to denonstrate proper operation. Ensure that testing of tanper
switches conplies with the requirements of NFPA 72.

Activate water flow pressure switches by opening of the inspector's test
val ve to denonstrate proper operation. Set water flow tinme del ay between
50 and 70 seconds.

Verify discharge within 60 +/-10 seconds of electrically activated
suppressi on systens. Verify each initiation device that activates the
suppression systemto activate the sol enoi d val ve. Ful Iy discharge the
overall system at |east once, via separate test procedure, that nay

i nclude alternatives such as cylinders filled with breathing air

Denonstrate each alarminitiating circuit to operate its associ ated
alarmcontrol and auxiliary control units and renote reporting.

Initiate an alarmto verify all audible and visual notification appliances
are functional. Verify audible informati on to be distinguishable and
understandable.[ In |locations where voice intelligibility is required,
verify by one of the NFPA 72 approved nethods. Ensure Acceptabl e Sound
pressure level comply with NFPA 72.]

Denonstrate capacity and the operation of the battery backup systemto
operate as required by these specifications by disconnecting the 120
V(AC), 60 Hz power fromthe fire alarm (control) panel and operating the
system as specified for backup operation

Test fire alarmcircuit to ensure no stray voltages exi st between fire
alarmcircuit conductors and ground, and, where shield cables are
installed, between fire alarmcircuit conductors, cable shields, and drain
W res. The tests will be conducted during the Prelimnary Test with
results available at the final acceptance test

Measure voltage readings for all circuits to validate voltage drop

cal cul ations provided with shop drawi ngs and ensure voltage drop val ues do
not exceed device voltage tol erance. Measure the voltage drop at the nost
renote appliance (based on wire I ength) on each notification appliance
circuit.

Denonstrate all circuits interconnecting with other systens fire
protection, snoke control, HVAC, security and safety, elevators, etc., to
operate as specified on alarmfromthe associ ated zone or zones.

Verify all maintenance disable functions operate as specified.
I ndependently verify each device or circuit controlled by the disable
functi on.

Test Class X network wiring configuration and fault tol erance to verify
proper operation.]

Denonstrate each alarmcontrol unit to operate in all nodes.

.3.5 Reaccept ance System Tests

Perform reacceptance testing after system conponents are added or del et ed,;
after any nodification, repair, or adjustnent to system hardware or

wiring; or after any change to software. Test all components, circuits,
systens operations, or site specific software functions known to be
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af fected by the change or identified by a nmeans that indicates the system
operational changes are 100 percent tested. |In addition, also test 10
percent of the initiating devices (maxi num of 50 devices) that are not
directly affected by the change and verify proper system operation

Changes to all control units connected or controlled by the system
executive software require a 10 percent functional test of the system
including a test of at |east one device on each input and output circuit
to verify proper system operation

Upon conpl etion of the nodification, functionally test the existing
devices that were reinstalled and test the devices that are on both sides
of the point of connection of the new devices. Test all newy installed
devices in accordance with the paragraph entitled, "Fire Al arm System
Accept ance Test Procedures (For Both Prelimnary and Final Tests)," of
this section.

After final acceptance testing has been successfully conpl eted, submt
test data under the ternms of the "CGENERAL REQUI REMENTS" cl ause of this
contract.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: NOTE: Add the foll owi ng bracketed option if
t he design prepared under this project will be for
installation of a new fire alarm system

(rmake/ manuf acturer) other than Sinplex or Sienens,

which is currently installed on KSC prem ses.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

.4 I NSTRUCTI ON OF GOVERNMENT EMPLOYEES
.4.1 I nstructor

Provi de the services of an instructor, who has received specific training
fromthe manufacturer for the training of other persons regarding the
operation, inspection, testing, and naintenance of the system provided.
The instructor nust train the Governnent enpl oyees desi gnated by the
Contracting Oficer, in the care, adjustment, naintenance, and operation
of the fire alarmsystem The instructor nust be thoroughly famliar with
all parts of this installation. The instructor nmust be trained in
operating theory as well as in practical O&V work. Subnit the instructor's
i nfornmati on and qualifications including the training history.

4.2 Required Instruction Tine

Provide [8][16]] ] hours of instruction after final acceptance of the
system The instruction nust be given during regular working hours on such
dates and tines selected by the Contracting Oficer. The instruction may
be divided into two or nore periods at the discretion of the Contracting
Oficer. The training nust allow for rescheduling for unforeseen

mai nt enance and/or fire departnment responses.

. 4.3 Techni cal Trai ning

Equi pnrent nanufacturer or a factory representative must provide

[11[3]1 ] days of on site[ and 5 days of technical training to the
CGovernment at the manufacturing facility]. Training must allow for
classroominstruction as well as individual hands on progranm ng,

t roubl eshooti ng and di agnostics exercises.[ Factory training nust occur
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within [6][12]] ] months of system acceptance. ]
4.4 Techni cal Trai ni ng Manua

Provide, in manual format, |esson plans, operating instructions,

nmai nt enance procedures, and training data for the training courses. The
operations training nust famliarize designated governnent personnel with
proper operation of the installed system The naintenance training course
must provide the designated governnment personnel adequate know edge
required to diagnose, repair, maintain, and expand functions inherent to
t he system

.5 PAI NTI NG

Bring all manufacturer's standard finish equipment surfaces, damaged
during construction, to as-new condition by touchup or repainting to the
satisfaction of the Contracting Oficer, or replace with new undamaged
equi pnment at no additional cost to the Government.

Paint all fire alarmconduit fittings, junction boxes, and junction box

covers red, Color No. 11105 in accordance with SAE ANMS- STD-595A.  Mark
conduit with a mnimm 2.54 crl-inch w de band every 6.1 n20 feet.

-- End of Section --
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