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NOTE: This specification covers the requirenents
for air sanpling detection systens.

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

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

Recommended changes to a NASAKSC Master

Speci fication Section should be submtted as a
Criteria Change Request (CCR) to the appropriate
Techni cal Proponent (TP) through the Specslntact
Hel p Desk
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PART 1 GENERAL

1

Section 28 31 00.00 98 FI RE DETECTI ON AND ALARVN applys to work specified
in this section.

Provide all additional equipnent, cabinets, conduit, and |abor to neet the
requi renents and intent of this specification

1 REFERENCES

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R 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 organi zation, designation, date,
and title.
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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 W zard'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 S I R R I R I R I R S R R R O S R R I R I R R S R 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.

ASTM | NTERNATI ONAL (ASTM

ASTM D1784

ASTM D2564

ASTM F438

(2020) Standard Specification for Rigid
Pol y(Vi nyl Chloride) (PVC) Compounds and
Chl orinated Pol y(Vinyl Chloride) (CPVQ
Conpounds

(2020) Standard Specification for Sol vent
Cenments for Poly(Vinyl Chloride) (PVQ
Pl astic Piping Systens

(2017) Standard Specification for
Socket - Type Chl orinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

ASTM F442] F442M (2023) Standard Specification for

ASTM F493

Chl ori nated Pol y(Vinyl Chloride) (CPVQ
Pl astic Pipe (SDR-PR)

(2022) Standard Specification for Sol vent
Cenments for Chlorinated Poly (Vinyl
Chloride) (CPVC) Plastic Pipe and Fittings

COVPRESSED GAS ASSOCI ATl ON ( CGA)

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

Desi gn

FM GLOBAL (FM

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

htt p: // www. appr oval gui de. cont

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

| EEE C62. 41 (1991; R 1995) Reconmended Practice on

Surge Voltages in Low Vol tage AC Power
Circuits
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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)

NEVA TC 3 (2021) Polyvinyl Chloride (PVC) Fittings
for Use Wth Rigid PVC Conduit and Tubing

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

U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FED- STD- 595 (Rev C, Notice 1) Colors Used in
Gover nnent Procur ement

UNDERWRI TERS LABORATORI ES (UL)

UL 497 (2001; Reprint Jul 2022) UL Standard for
Safety Protectors for Paired Conductor
Comuni cation CGircuits

UL 497B (2004; Reprint Feb 2022) UL Standard for
Safety Protectors for Data Communications
and Fire AlarmCircuits

UL 1481 (2006) Standard for Power Supplies for
Fire-Protective Signaling Systens

UL 2196 (2008) UL Standard for Tests for Fire
Resi stive Cables, 1st Edition

UL 1449 (2021; Reprint Dec 2022) UL Standard for
Safety Surge Protective Devices

UL Fire Prot Dir (2012) Fire Protection Equi pnent Directory

UL Fire Resistance (2014) Fire Resistance Directory

.2 SUBM TTALS

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

A“G following a subnittal itemindicates that the
subm ttal requires Governnment approval. Sone
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subnmittals are already marked with a “G'. Only
delete an existing “G" if the submttal itemis not
conpl ex and can be reviewed t hrough the Contractor’s
Quality Control system Only add a “G if the
submttal is sufficiently inportant or conplex in
context of the project.

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

Not ebook to fulfill federally mandated sustai nabl e

requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Submit Contractor's Certifications[; C] to the Contracting Oficer
for approval, prior to any work being started on the ASDS, in
accordance with paragraph titled "Qualifications".
KSC Transfer OF Responsibility[; (]
Qual ity Assurance Plan[; (]
SD- 02 Shop Drawi ngs
Connection Draw ngs[; (]
Record Draw ngs[; (]
Fire Service Floor Plans[; C]
Sof tware Programs[; (]
Fl oor Plan Draw ngs[; C]
Modul e Schematics; {; G}
SD- 03 Product Data

Submit Manufacturer's Product Data[; C] (Catalog Data) for the
followi ng itens:

Pi pe Hangers and Supports[; (]

Renot e Di spl ay Mdul e[; (]

Annunci at or Cabi net And Interface Equipnent[; C]
ASDS Det ect or Assenbl y[; C]

Pi pe Network[; (]
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Power Supply-Battery Charger[; (]

Filter[; C]

Fire Resistive Cables[; (]

Li ne Vol tage Surge Suppressors[; (]

Low Vol t age Surge Suppressors[; C]

Wring (Wre And Multi-Conductor Cable)[; (]
SD- 05 Design Data

ASDS Pi pe Network Design Analysis[; (]
SD- 06 Test Reports

ASDS Acceptance Test Procedures[; CG (For prelimnary and final
tests)

Continuity Test Report[; (]
I nsul ati on Resistance Test Report[; C]
SD-07 Certificates
NFPA 72 Fire Alarm System Record OF Conpletion Forn[; (]
SD-10 Operation and Mai ntenance Data
Operation and Mai ntenance Manual s[; (]
Recommended Critical Spares List[; C]
3 GENERAL REQUI REMENTS
Section 26 05 00.00 40 COVMON WORK RESULTS FOR ELECTRI CAL[ and Section

26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS] apply to work
specified in this section.

. 3.1 Submittal s Sequence

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

.3.1.1 Preconstruction Submittals

Submit the followi ng submittals no later than [14] [ ] days after
notice to proceed:

a. KSC Transfer of Responsibility form
b. Product Data (Catal og Data)
c. Contractor's Certifications

d. Quality Assurance Pl an
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1.3.1.2 Prelimnary Test Submittals

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

a. ASDS Acceptance Test Procedures
b. Shop Drawi ngs

Provide two conpl eted sets mini num of the draw ngs and docunentation and
nmake available for reference at the prelimnary test.

1.3.1.3 Fi nal Test Submittals

Submit the follow ng submittals no later than [14] [21] | ] days prior
to the schedul ed final test:

a. Electronic Shop Draw ngs
b. NFPA 72 Fire Alarm System Record of Conpletion Form

Provide two conpl eted sets mini num of the Shop Draw ngs and docunentation
and make avail able for reference at the final test.

1.3.1. 4 Cl oseout Submittals

Submit the follow ng submittals no later than 14 [21] [ ] days after the
final acceptance test has been conpl eted and approved:

a. Operation and Mai ntenance Manual s

b. Record Draw ngs

c. Completed final ASDS Acceptance Test Procedures
d. Recommended Critical Spares List

Include in this submttal two (2) sets of CD ROMdigital nedia .DWs or .DGN
format files of all the Record Drawi ngs. Prepare and submit all draw ngs
generated by conputer aided design (CAD). Provide a conmplete copy of the
Record Drawings in PDF fornat. Submit Recommended Critical Spares List in
accordance with the paragraph entitled "Docunentation Requirenents" of

this section. Submit these itens electronically or using a governnent
approved net hod.

1.3.2 Docurent ati on Requi renents

Installati on shop drawi ngs, record draw ngs, connection draw ngs, and
desi gn anal ysis nmust be signed and seal ed by a Professional Engineer with
qualifications as defined in paragraph titled "QUALI FI CATI ONS".

1.3.2.1 Shop Draw ngs

I nclude in Shop Drawi ngs: Connection Draw ngs, Floor Plan Draw ngs,

Ai r-sanmpl i ng Snoke Detection System (ASDS), Sequence of Qperations, ASDS
Pi pe Network Design Anal ysis, Mdule Schematics, and all other data
required to fully document the conpleted system After final testing is
conpl ete, provide Record Drawi ngs including digital media and hard copies
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of all new and revised softwares, draw ngs, and anal ysis/cal cul ati ons
i ncorporating approved coments and any changes.

.3.2.1.1 Connecti on Draw ngs

Provi de ASDS and Fire Al arm Control Panel (FACP) Connection Draw ngs
consisting of point-to-point wiring diagrans of internal and externa
wiring including, but not limted to, detectors, nmodules, wiring type and
AWG, and conmuni cati on networ ki ng connections, where present, and battery
connections. Point-to-point wiring is defined as wiring fromdevice with
integral terminal strip to next device with integral termnal strip

Wi ring between internal nodul es/devices in cabinet, circuit termnation's
on terminal strips in ternminal boxes with integral term nal strips.

.3.2.2 Record Draw ngs

Docurent final system configuration in Record Drawi ngs (As-Built)

i ncluding, but not linmted to, all new and revi sed softwares, draw ngs,
and anal ysi s/ cal cul ati ons i ncorporating approved conments and any changes,
i ncludi ng deviations fromthe anendnents to the connections draw ngs, and
field installation changes, conceal ed and vi si bl e.

.3.2.3 Sof t war e Prograns

Provi de software prograns, both hard copy and conpact disc, for all new
and/ or existing programmabl e FACP(s) affected by the project. Provide
system executable file and report file on the conpact disc. FACP program
docunentation to include system point summary, addressable device switch
settings, and descriptive check boxes for programfunctions listed on
paragraphs titled "FACP Functions". FACP program docunentation to clearly
show i nteraction of system conponents in accordance with the Fire Alarm

I nput/ Qut put Matri x and Sequence of Operations included in design
Programm ng document ati on specifically programm ng check boxes to be

revi ewed and approved by governnent prior to Final Acceptance Testing.

.3.2.4 ASDS Accept ance Test Procedures

Conduct tests in accordance with approved ASDS Acceptance Test Procedures,
and in accordance with the paragraph entitled "Field Testing"” in this
specification. Prepare a test procedure and test record formfor
conducting conmplete tests on control panels, reporting systems, wring
systenms, and field devices installed in accordance with the manufacturer's
requi renents and these specifications. Ildentify 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 pnent to be

enpl oyed.

Test procedures are to be witten to mninmally 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 nim ze 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 forns with identified spaces for
verification signatures of [KSC][CCAFS Fire & Energency Services]

Aut hority Having Jurisdiction and [ ] System Engi neer witnesses and
dates of the test.
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3.2.5 Fire Service Floor Plans

Clearly indicate on Floor Plans geographic nonitor zone boundaries,

| ocation of renote displays (ASDS Annunci at or Cabinet), FACP,

conmuni cati on networking interface equi pment, terninal cabinets,
batteries, power source, pipe network (pipe segnment dinensions), piping
i sometric views, operational calculations, detector performance criteria
and sanmpling points (size and |ocations) and all other associ ated

equi prent that is required to provide a conplete ASDS. |Include program
| ogi ¢ and/ or | adder |ogic diagranms that show i nteraction of system
conmponent s.

.3.2.6 Desi gn Anal ysi s

Submit ASDS Pi pe Network Design Analysis for approval for the Fire Alarm
and Detection System nodel ed with manufacturer W ndows-based software
(ASPIRE), |atest revision, consisting of fan speed, air flow pressures,
transport times, sanpling points dianeter, and pipe segnent dinensions.

.3.2.7 Qperation And Mai nt enance Manual s

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

.3.2.8 Recommended Critical Spares List

Submit Recommended Critical Spares List specific to the project. List to
include critical spare parts and conmponents recomended by the
manuf acturer to restore the systemto operation in with mnimal downtine.

.4 SYSTEM REQUI REMENTS

Provi de ASDS for snoke detection[ of | T/ Comrunication roon(s)] conform ng
to the applicable requirenments of NFPA 75, NFPA 72, KSC standards
KSC- STD- F- 0004, NASA requirements NASA-STD 8719. 11 and nanufacturer's
application design guidelines, and requirements specified herein

Provi de all equi prent, cabinets, nodul es, devices, progranmng, circuits,
conduits, testing and | abor to nmeet the requirenents of this
specification. Ensure all equipnent and conponents provided are
Underwriter Laboratory (UL) UL Fire Prot Dir listed or Factory Mutual (FM
FM APP GUI DE approved for their intended use and function

Ensure manufacturer's Product Data identifies detector manufacturer's nane
and nodel nunber including any special tools for the maintenance and
testing of the detector to operate and neet its UL or FM approval
standards. Verify actual installed pipe network integrity neets or
exceeds manuf acturer pipe network nodeling software (ASPIRE) and

speci fications herein

4.1 ASDS Requi renent s
a. Consist of a highly sensitive, short wavel ength LASER-based[, in

conjunction wi th phot odi odes and advanced i magi ng Fl air detection
t echnol ogy] .
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Have a reset/di sabl e/ acknow edge button, LED indicator, and a [3.5"
color touch screen] user interface Display to provide detector status
i nformation, including smoke | evel, snoke | evel bar graph, %airfl ow
| evel, and fault categories.

Consist of a [four][ ] pipe nodel to transport air to the
det ection system supported by calculations froma conputer-based
desi gn nodel i ng t ool

Be tested and approved for an area coverage of [21,520]][
with a [919][ ] ft pipe length (linear) and [1,837][_ ] ft pipe
| ength (branched).

Provide [four][ ] alarmlevels (thresholds) corresponding to
[Alert, Action, Fire 1 and Fire 2][_ ] with a wide sensitivity
range and two fault warning | evels (maintenance and najor fault).

Consi st of alarmthreshold sensitivity range of [0.0016%6.25% [ ]
obs/ft with a mnimumFire 1 threshold of [0.0031%[ ] obs/ft.

I ncorporate an ultrasonic fl ow sensor in each pipe inlet and provide
staged airflow faults against flow fault thresholds that may be
determ ned and set for each pipe individually.

Consi st of [seven][ ] configurable relay outputs, rated mni num 2A
at 30 VDC, and [two] [ ] programmable GPls to report any al arm
| evel, fault and disable indication on the detector

Be a [two] [ |-stage filtration type and self-monitoring for filter
dust count contamination and remaining filter |ife.

Have an AutolLearn Snoke/Flow internal button for rapid nornalization
function of detector.

Be modul ar type with field repl aceabl e sub-assenbli es.

Be configured, nonitored, and maintained using a Wndows application
(Xtralis VSC/VSM software running on a PC (or table/snmart phone) via
USB port, Ethernet, or WFi. Software (VSC/VSM to be provided for
downl oad.

Be provisioned for field upgrading the firmvare in the systemusing a
USB nmenory key connected directly to the detector, avoiding the need
for a separate PC for this function.

Be capabl e of being protected (access) using a detector password
specific to the detector with authentication protocol software
security measures.

Support network connectivity which includes intelligent renote display
nmodul e(s) and/or a high-level interface (HLI) with the building fire
al arm system or a dedi cated graphi cs package (such as VSM4), for
primary reporting, centralized configuration, control, maintenance and
noni t ori ng.

Be capabl e of storing up to [20,000][ ] events in on-board nenory
and report events via peer-to-peer comunications networKki ng.
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1.5 QUALI TY ASSURANCE PLAN

Provi de manufactured UL |isted or FM approved ASDS fire-al arm equi pnent
whi ch neets the requirenents according to the paragraph titled "System
Requi renents" of this section. Use the |latest standard design, and as
listed by Underwiters' Laboratories (UL Fire Prot Dir) or approved by
Factory Mutual FM APP GUI DE for its intended use. Ensure all installed
devi ces are conparable, and function with the operation of the control
panel and do not interfere.

Supplier and Installer should be factory-trained by the manufacturer to
nodel , design, install, program test, and comm ssion the ASDS based on
code requirenents herein

Install er should provide fully verified and dated el ectronic copies of al
test data and results with a copy of the approved test procedure and any
factory conmm ssioning form

1.6  QUALI FI CATI ONS
1.6.1 Pr of essi onal Engi neer

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

a. A Registered Professional Engineer having a Bachel or of Science or
Mast er of Science Degree in Fire Protection Engineering froman
accredited university engineering program plus a mninumof four
years work experience in fire protection engi neering.

b. A Registered Professional Engineer (P.E) in fire protection
engi neeri ng.

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

1.6.2 Installer

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

term nal cabinets, and backboxes for fire al arm conponents nust be
performed by Fire Alarminstallers. Electricians are allowed to be Fire
Alarminstallers. [Fire Alarmlinstaller to be assisted by a Fire Al arm
Techni ci an. ]

1.6.3 Techni ci an

Installation and termination of fire alarmcontrol panels, releasing
panel s, notification appliances, initiating devices, cabinets and nodul es
nmust be performed by [N CET Level Il certified] Fire A arm Technici ans
with a mninumof four years of experience. Fire Al arm Technicians nust
be trained by the nanufacturer in the installation, adjustnent, testing,
and operation of the equi pnent specified herein and on the draw ngs.
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1.6.4 Super vi sor

Installation of the fire alarmcontrol panels and rel easi ng panel s nmust be
supervised by a [NICET Level |1l certified] Fire Alarm Technician with a
m ni mum of 8 years of experience. The Fire Al arm Techni ci ans nust be
trained by the manufacturer in the installation, adjustment, testing, and
operation of the equipnent specified herein and on the draw ngs.

1.6.5 Test Per sonnel

Testing and certification of fire alarm systens nust be performed by a
[Nl CET Level 111 certified] Fire Alarm Technician with a m ni nrum of 8
years of experience. The Fire Al arm Technicians nust be trained by the
manufacturer in the installation, adjustnent, testing, and operation of
t he equi pnent specified herein and on the draw ngs.

1.6.6 Manuf acturer's Representative

The fire alarmcontrol panel and rel easi ng panel equi pnent Manufacturer's
Representative nust be present for the connection of wiring to the panel
The Manufacturer's Representative must be an enpl oyee of the nmanufacturer
wi th necessary technical training [NICET Level I11] on the system being

i nstall ed.

1.6.7 Manuf act ur er

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

PART 2 PRODUCTS

Provi de an ASDS with performance confornming to the requirenments of UL or
FM approval standards. Ensure nanufacturer's Product Data identifies

det ector manufacturer's nane and nodel nunber including any special tools
for the mai ntenance and testing of the detector to operate and neet its UL
or FM approval standards. Verify actual installed pipe network integrity
neets or exceeds manufacturer pipe network nodeling software (ASPIRE) and
specifications herein. Use conponents in the installation that are
currently being produced and manufactured (not at 'End of Life') and are
no nore than two years ol d.

2.1 FRONT PANEL AND | NTERNAL BUTTONS

Provide front panel and internal buttons in accordance of the paragraph
titled "System Requi renents" of this section

Ensure the detector provides a LED button interface to control al
operations of the ASDS to suit particular applications. Confirmthat any
alarmfault condition causes the indicator lanmps to flash and remain in
this state until reset or acknow edged. Provide an isolate (disable)
button or a separate nmintenance by-pass switch to isolate each detector
for testing purposes.

2.2 DETECTOR DI SPLAY AND STATUS | NDI CATCRS

Provide a [3.5" color] LCD touch-screen interface to allow scrolling
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t hrough status screens to show | ook-up a range of status information, such
as overall status, snmoke level, flow levels, individual faults, trouble
status, AutolLearn snoke/flow functions, alarmthresholds indicators, etc.
Ensure that the color LCD touch-screen displays the detector's continuous
out put of snoke |levels per active zone. Ensure that each detector
contains a bar graph display feature with bar graph indicators being
light-emtting-diodes (LED) or liquid crystal display (LCD).

Ensure the detector provides LED indicators to nonitor all operations of
the ASDS to suit particular applications. Detector provides an LED user
interface with four LEDs to indicate Alert, Action, Fire 1, and Fire 2

al arm events, one fault LED, one disabl e/standby LED, and power On/ O f

i ndication. Ensure all alarmlanps, fault |anp, disable, and power On/Of
i ndicators are visible on the detector front panel. Ensure LED indicators
illum nate when their respective activation conditions are mnet.

Provi de a separate detector LED indicator to show normal operating status
when the ASDS is functioning as designed. Ensure detector status

i ndicates a fault upon the | oss of power, an open circuit or an
electrical/electronic problemw thin the detector's circuitry or externa
Wi ring.

Ensure the detector [Alert, Action, Fire 1 and Fire 2]] ] indicators
stay illuninated or flashes and a detector configurable relay or separate
detector relay operates when the detected snoke is higher than the set

al arm t hr eshol ds.

Ensure the detector fault indicator flashes and a trouble relay or
separate detector failure relay operates when there is a failure/problem
(fault categories: detector, chanber, filter, flow, aspirator, network
power, etc.) within the detector's circuitry and/ or external wring.

The detector should support generation and transni ssion of urgent and
m nor faults.

Adj ust the tine delay fromzero (0) to sixty (60) seconds for each
detector failure indicator lanp/relay. Set detector fault tinme delay to
not nmore than ten (10) seconds.

[2.2.1 Renot e Di spl ay Mdul e

Provi de a renpte ASDS Annunci ator Cabinet with LCD renote display

nodul e(s) to control, nmonitor, and report the status of the ASDS. Channe
and distribute power and comuni cation for the ASDS fromthe display
nmodul e including referencing and chart recording. Ensure snoke |evel bar
graph, alarmlevel threshold indicators for Alert, Action, and Fire 1
fault icons indicating specific individual faults such as detector
chanmber, filter, air flow, aspirator, network, power, flow percentages

| evel s per pipe sections, filter life, etc. are visible on each display
nodul e face. Protect all tine delays, alarmlevel adjustnents, and
testing facilities for detector sensitivity within a secured enclosure to
prevent tanpering. Provide an override circuit per manufacturer's
requirenents for fail-safe operation in the event that the progranmed
alarmthreshold is not set or is disabled, or that the fourth alarm
threshol d autonatically defaults to the full-scale snoke |level. Provide
di splay nodul e that contain all conponents necessary to maintain a snoke
| evel history log and a historical event |og. Ensure storage capacity for
t he snmoke level history log is a mninumof [40,000] sanples. Ensure

hi storical event log is capable of a m ninum storage capacity of [100]
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events. Ensure display nodule is capable of retaining this information
upon | oss of both primary and secondary power sources.

Ensure display nodule is conpatible with ASDS det ect or

For single zone or nmultiple zone applications a unitized, self-contained,
singl e encl osure detector/display can be utilized.

In nultiple zone installations, where it is desirable to have a centra
control point nonitoring and controlling the renote detector assenbly
panel s, use a multi-zone display nmodul e(s). Provide a renpte ASDS
Annunci at or Cabi net and Interface Equi pment appropriately sized based on
t he nunber of renote display nodul es used, with a capacity of up to 200
devices, to report ASDS status to FACP. Obtain authorized network access
by utilizing a m nimm of two | evels of password protection

Conmuni cati on Networking wiring should conply wi th nmanufacturer
recommended wire type and size specifications to neet required

conmuni cati on baud rate. ASDS shoul d detect conmunicati ons networ ki ng
i nterference, open, short circuit, and ground fault.

12.3 ASDS CONFI GURATI ON AND PROGRAVM NG

Provide | atest software (VSC/VSM revision to configure and programthe
ASDS.

2.3.1 Al arm Threshol d Level s

Provide an ASDS with a m ni mum of four (4) alarmthreshold | evels for each
zone:

Alarm Level 1 - ALERT

Al arm Level 2 - ACTION
Alarm Level 3 - FIRE 1
Alarm Level 4 - FIRE 2

Ensure progranmed al armthresholds are clearly visible on the face of the
di splay and are adjustable through the full bar graph scale of the

di splay. Provide a visual alarmlevel indicator that illum nates and/or

fl ashes when the detector output signal reaches the programed threshold

| evel for the programed tinme. Ensure that the visual alarmindicators on
the display have circuitry arranged so that they can be nmanual ly reset

t hrough the reset feature. Ensure that alarmthresholds for each alarm

| evel indicator are independently programmble across its sensitivity
range and are set to neet the requirenments herein. Setting of alarm
threshold level Fire 1 should always appear as 100% on the bar graph
scale. Programalarmthresholds to the follow ng val ues unless the
results of the System Acceptance Test procedures, indicate a clear need to
change them In the event that such a need is indicated, notify the
Contracting O ficer and provide conpl ete docunmentation concerning the need
to deviate fromthese values. Ensure initial threshold |evels are
approved prior to the final acceptance test.

Al arm Level 1: set ALERT at 0.0250 percent obs/ft

Al arm Level 2: set ACTION at 0.0500 percent obs/ft
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Alarm Level 3: set FIRE 1 at 0.1000 percent obs/ft
Alarm Level 4: set FIRE 2 at 0.2000 percent obs/ft

Ensure the ASDS contains individual adjustable alarmtine delays for each
alarmthreshold |l evel s between 0 to 60 seconds. Programthe al arm
threshold time delays to 30 seconds for alarmlevels 1 and 2, and 15
seconds for alarmlevel 3 and 4.

.3.2 Air Flow Levels

Ensure the ASDS continuously nonitors the air flow in each pipe. Ensure
the color LCD touch-screen displays the flow | evel percentage for each of
the flow sensors in each pipe inlet in use and shows an Air Fl ow

mal function as a separate fault indication froma trouble indication
Ensure display indicates a trouble condition when the air flow through the
detector is insufficient to pernmt proper operation of the detection
system Use the detector air flow (% of normalized) factory default
settings (Major and M nor Highs/Lows) and confirmthe final settings based
on design considerations and aspirator speed setting using nmanufacturer
pi pe network cal cul ati on software (ASPI RE)

Ensure the air flow fault threshold setting(s) are adjusted by the
factory-trained representative on site and neet site specific conditions.
Have a progranmable tinme delay for the air flow fault alarmsignal with a
range of 0 to 60 seconds for each zone. Programthe air flow fault tine
delay to 10 [ ] seconds unless the results of the system acceptance
and comi ssioning tests, required in this specification, indicate a clear
need to change them |In the event that such a need is indicated, provide
the Contracting Officer with conpl ete docunentation concerning the need to
deviate fromthese val ues.

.4  ASDS AND FACP | NTERFACE

Provide all contacts, addressabl e nodul es, cabinet, hardware, conduit,
wire, and power circuits required for proper operation and interface
bet ween the ASDS and FACP per 28 31 00.00 98 section

4.1 Alarm Level 1 (Alert)

Configure and programthe ASDS so that when ALERT alarmthreshold setting
is reached for any detector, the alarmlevel indicator for that detector
illum nates and an audi bl e and a visual alarmsound at the display and
renote display nodul e, where present. Ensure a supervisory alarm
activates at the [ FACP][ Rel easing Control panel (RCP)] and is transnmitted
to the KSC Central Radio Mnitoring Station (CRVS).

. 4.2 Al arm Level 2 (ACTI ON)

Configure and programthe ASDS so that when ACTION alarmthreshold setting
is reached for any detector, the alarmlevel indicator for that detector
illum nates and an audi bl e and a visual alarm sound at the display and
renote display nodul e, where present. Ensure a supervisory alarm
activates at the [FACP][RCP] and is transnitted to the KSC Central Radio
Moni toring Station (CRVB).
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2.4.3 Alarm Level 3 (Fire 1)

Configure and programthe ASDS so that when FIRE 1 alarmthreshold setting
is reached for any detector, the alarmlevel indicator for that detector
illum nates and an audi bl e and a visual alarm sound at the display and
renote display nodul e, where present. Ensure a silent alarmactivates at
the [FACP][RCP], a visual notification appliance(s) and is transnitted to
the KSC Central Radio Monitoring Station (CRMS). Activate visua
notification appliance(s) in affected areas only

.4.4 AlarmLevel 4 (Fire 2)

Configure and programthe ASDS so that when FIRE 2 alarmthreshold setting
is reached for any detector, the alarmlevel indicator for that detector
illum nates and an audi bl e and a visual alarm sound at the display and
renote display nodul e, where present. Ensure an alarm activates at the
[FACP][RCP] and is transmitted to the KSC Central Radio Monitoring Station
(CRVMS). Activate general facility audio and visual notification
appl i ances.

.4.5 | sol ate (disable) Indication

Confirmthe ASDS is set-up so that in the event the isolate (disable)
button is activated, the appropriate indicator illuminates. Ensure the
ASDS activates an isolate alarmat the [FACP][RCP] and is transnitted to
the KSC Central Radio Mnitoring Station (CRVS).

.4.6 Troubl e I ndi cati ons

Confirmthe ASDS is set-up so that in the event of an air flow fault, or a
detector fault; the appropriate air flow fault indicator or detector fault
indicator illumnates. Ensure that the ASDS activates two separate
trouble alarnms at the [FACP][RCP] and transnits separate trouble alarns to
the KSC Central Radio Monitoring Station (CRMS).

Coordi nate audi bl e trouble signal silencing with AHJ when FACP is | ocated
in occupied areas to mnimze disturbance to occupants.

.5 W RI NG

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 titled
"Wring (Wre and Multi Conductor Cable)" of this section. For 120 VAC
circuits, use 3.0 m2 No. 12 AW: m ni mum

Ensure all conductors installed on fire alarmsystens are solid copper
with an insulation rating of not |less than 300 volts, permanently narked
with the size, voltage rating and nanufacturer's nanme on the conductor
jacket at no less than 610 mm 2 feet intervals. Conductor sizes are
listed 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 nsulation Type are |isted below. Required wire colors
are listed in the paragraph titled "Wring (Wre and Milti-Conduct or
Cable)" of this section.

Provi de solid copper, shielded, twi sted pairs, neeting UL 2196
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requi renents, for conductors in nultiplexed communi cation circuits,
signaling line circuits, speaker audio circuits, and renote reporting
circuits. Ensure cable is listed as Type FPL, Power-Limted Fire
Protective Signaling Cable, with conductor size less than 1.0 M2 No. 16
AWC di ameter for data circuits and 2.0 nm®2 No. 14 AWC dianeter for audio
circuits.

Air sanmpling detection units are permtted to use 0.8 M2 No. 18 AWC for
connection to addressabl e nmodul es with maxi num conductor | ength not to
exceed 25 feet.

Si ze power |leads fromthe control panel for product-of-conbustion
detectors accordingly, but not less than 2.0 m2 No. 14 AWC di aneter, with
i nsul ation Type THHN THWN for 2.0 mm2 No. 14 AWC di aneter and | arger

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

.5.1 Fire Resistive Cables

Provide fire resistive cables for notification appliance circuits designed
for use with automatic/ manual systens 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.

.6 ASDS DETECTOR ASSEMBLY

Air is drawn into the ASDS detector via the sanpling pipe network by an
aspirator, then passes through the filter and it is exposed to the short
wavel engt h LASER |ight source [and Flair detection technology Jwithin the
detection chanmber. 1maging and Light scattered snoke particles is
neasur ed by phot odi odes and anal yzed and converted to an el ectronic signa
directly proportional to the obscuration |evel within the chamber. A
signal corresponding to the obscuration |evel within the chamber is then
transmtted to the ASDS displ ay.

Provi de a detector consisting of: cabling and pipe inlet and outlet ports,
qui ck connector socket (screw ternminals) interfacing, chanber assenbly,
filter, aspirator, flow sensing nodul e, sensing nodule, and display.

Det ector should be nodular type to allow field replacenment of the filter
changer, and aspirator

Provi de a] VEP-A10-P nodel or approve equal] ASDS detector to contain al
of the equi pnent, devices, and pipe network required for protection of [IT
Conmuni cati on roon{(s)],

VWen the floor area to be protected exceeds the maxi num al | owabl e cover age
of that specific detector, use multiple detectors.

Submit nanufacturer data indicating sensitivity range. The manufacturer
recommends the detector sensitivity for the area to be protected by
zone/ appl i cati on.

Provide a high-efficiency aspirator, electric centrifugal-flow inpeller
air punmp designed for long life. Ensure the aspirator flow and pressure
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rati ngs neet the maxi mumtransport tinme for an air sanple renoved fromthe
furthest sanpling point (open or capillary tube holes) of each branch
within the pipe network. Provide a detector equipped with a sensing

devi ce(s) which detects any change in the air flow through the detector

whi ch could inpair the proper operation of the detector. Include four
sanple pipe inlets containing a fl ow sensor for each pipe inlet.

Ensure the detector is usable in environments with relatively high levels
of airborne dust and other contam nants through the use of a filter or

ot her approved nethod. Treatnment of contaminants is by either an air
filtrati on nechanismor by electronic discrimnation of particle size. |If
a nechanical filtering systemis used, provide a disposable filter
cartridge to permt visual inspection of the filter without having to
dismantl e the detector. Ensure an indication is shown on display for

repl acenent. Confirmthe first stage filter has a maxi num nomi nal pore
size of 20 mcrons[ with a second stage filter for ultra-fine 0.3 m crons]
or larger.

T Pl PE NETWORK

Design and install the sanpling pipe network to nonitor total roonizone
concentration of smoke. Acconplish the design using a conputer program
based on sound fluid dynam c principles and is approved by Factory Mitua
Engi neering (FM FM APP GUIDE or listed by Underwiters Laboratories (UL)
UL Fire Prot Dir for its intended use. Pipe Network design, including
sanpling point size and quantity, should be devel oped and accepted by
manuf act urer W ndows- based Pi pe Network Design software (ASPIRE)

.7.1 Sanpl i ng Pi pe

Provi de sanpling pipe consisting of 19 millineter snooth bore, 3/4-inch

i nsi de di aneter, orange color, Chlorinated Poly(Vinyl Chloride) (CPVQ
schedul e 40. Pipe and fittings as defined in this section, are limted to
t hernopl astic materials neeting or exceeding the requirenents of

ASTM F442] FA42l, ASTM F438, and ASTM D1784 or an approved equal. Ensure
the CPVC pipe is the slip-joint solvent-weld type and fittings unthreaded
solid CPVC. Joints should be bonded using appropriate solvent cenent,
ASTM F493, ASTM D2564. Use recomended manufacturer solvent cenent.
Acconpl i sh directional changes in the pipe network by using bends and

el bows. Al sanpling pipes should be fitted with end caps. Use socket
fittings for final connection to the detector, and where pipe network
renoval is required for nmintenance of equipnent, glue is not permtted.
Ensure pipe and fittings are air tight and installation conforns to

NEVA TC 3.

In areas subject to condensation build up within the sanpling pipe, enploy
a water trap to prevent noisture fromentering the detector.]

. 7.2 Sanpling Points

The sanpling pipe network is engineered for a maxi numtransport tine of
[60] [120] seconds, and has equal sensitivity throughout the entire
system Bal ance the air sanpling pipe network so that the volune of air
drawmn fromthe [ ast sanpling point is not |less than 70 percent of the
vol unme fromthe first sanpling point.

Ensure each sanpling point has a maxi mum coverage of 23.2 square neter 250

sq ft of floor area for above ceiling, ceiling, and underfl oor
protection. Sanpling points should not be separated by nore than the
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NFPA 72 maxi mum al | owabl e di stance of 30 feet. Conply with NFPA 75
sanpl i ng point maxi num coverage for return grille applications.

.7.2.1 Capillary Sanpling Points

Capillary sanpling points should term nate at an approved ceiling sanpling
poi nt, approved by the nmanufacturer, connected by neans of a capillary
tube with 3/8" internal dianeter and nmaxi nrum | ength of 26 feet.

. 7.3 Label i ng

Label all sanpling pipe and sanmpling points as follows: "CAUTI ON SMOXE
DETECTI ON SAVPLI NG PI PE DO NOT DI STURB" and " FlI RE DETECTI ON SYSTEM'
respectively.

. 8 PRI MARY POWNER SUPPLY

The normal power for the ASDS detector is 120 V AC, 60 hertz. Ensure ASDS
operates satisfactorily between 85 and 110 percent of normal voltage.
Provi de an ASDS di sconnect/protective device as a fused switch with a red
factory finish. Munt this disconnect switch adjacent to the ASDS. Mark
as "AlR SAMPLI NG DETECTI ON SYSTEM # (i ndi cate detector nunber) FED FROM
(indicate supply circuit)" with a permanently affixed |abel that is

pl astic or phenolic type with a red background and white lettering using a
mnimumof 6 mllinmeter 0.25-inch block. Provide an installed switch
capabl e of being locked in the "ON' or "OFF" position. This feature is
not to interfere with the circuit protection capability of the device.
Equip switch with surge suppression for all phase and neutral conductors.
Install current limting Cass RK1 fuses properly sized to protect the
ASDS equi prent .

VWhen power is supplied froma single 20-anmp circuit breaker, provide an
adj ust abl e set screw type cl anping device, red factory finish, over the
circuit breaker handle to prevent handl e operation

.9 SURGE SUPPRESSCRS

Provide Iine 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 surge suppression cabinets of adequate size with
termnal strips for all wiring connections plus 25 percent spare. Paint
enclosures with a prime coat and one or nore coats of red baked enanel
finish to provide a smooth, hard, and durable finish. Were installed
out doors, 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 requirenents
and NFPA 70. Ensure an etched nmetal or engraved | anmi nated plastic
identification plate | abeled, "Fire Alarm Cabinet", is affixed to the
cabi net door of the alarmcontrol unit to identify the cabinet as a fire
al arm cabinet. For cabinets painted black, ensure the identification
plate has white letters on a black background, and for cabi nets not
painted red, the identification plate has white letters on a red

backgr ound.
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9.1 Li ne Vol tage Surge Suppressors

Provi de suppressor UL 1449 listed with a nmaxi mum 330-volt clanping | evel
and a maxi mum response tine of 5 nanoseconds, and al so nmeets | 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
em tting diode or neon | anp) which extingui shes 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.

.9.2 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 mum 30-volt clanping level and a
maxi mum response tine of five nanoseconds, with nulti-stage construction
and both differential/combn node protection

.10 SECONDARY POWER SUPPLY

Provi de a power supply-battery charger, UL 1481, as a neans of
automatically supplying the entire ASDS with backup power in the event the
primary power systemfails. 1In the event of AC power failure, the system
switches to battery backup power and swi tches back to AC power upon return
of primary power. |If the backup batteries are rempved for any reason, the
ASDS det ector continues operation. The system controls charging and
floating level to maintain batteries in optimmcondition. Provide
capability to recharge batteries in event of discharge. Use fused wring
to protect against battery over-current and polarity reversal. Primary
power, battery, or charging equipnent failure results in a trouble signa
and visual indication at the ASDS display, transmtted to the FACP and the
KSC Central Radio Monitoring System (CRVS).

Provi de spill proof sealed battery nodules, (no corrosive funes). Use
batteries that are listed for fire alarmservice and suitable for high
di scharge currents required under alarmconditions. Size batteries to
operate the ASDS in normal supervisory condition for 24 hours, m ninum
then operate the systemin the alarmnode for 10 minutes, m ninmm

Provide a battery disconnect switch with DC rated contacts to all ow
testing for | oss of secondary power supply.

.10.1 G oundi ng

Desi gn equi pnment allowi ng for | owinpedance bond to the protective
groundi ng system Ensure equi pnment functions in an environnent which
supplies only a safety ground per NFPA 70. |solate cabinet and equi pnent
ground frombattery return at the equi pment and within the frane or

cabi net .

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON
Prior to perform ng any installation or nodification work to existing

ASDS, secure a Transfer of Responsibility Form conpleted by the COTR and
signed by the Contractor and Institutional Services Contractor (1SC) Fire
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Protective Systens designee. The conpleted formwill be turned over to
the Contracting Officer by the COTR  Pernmanently affix a copy of the
conpl eted "Transfer of Responsibility" Formto the affected FACP

t hr oughout the construction period.

Install all equipnment in accordance with manufacturer's reconmendati ons,
and this docunent.

11 ASDS Det ect or
Securely nount the snoke detector to the building structure (i.e. columm,

per manent wal |) using approved type anchors. Determ ne the nounted
detector's orientation by the application (nornal/inverted nounting).

Mai ntain total access for servicing of the detector. Install equipnent in
accessible locations in such a manner as to prevent danage fromvibration
or jarring. Equipment requires a mininumof 914 mllineter 3 feet

clearance directly in front of the detector for maintenance per NFPA 70.
Wth nultiple equi pment, the three-foot clearance is required directly in
front of the conplete configuration. In addition, provide a 711 nillineter
m ni murr 28-inch clear aisle way for access to the equi pnent. Provide
cabinets with a hinged cover and an integral pin-tunbler cylinder |ock
(rmortise or standard rimcylinder from Best Access Systems) with renovable
core that accepts the key presently in use with other control units
existing in the area. Lock core will be provided by the government.

Prior to installation, obtain approval fromthe Contracting O ficer for
nounting of the detector to other equi pnent/structure other than the
bui | di ng structure.

1.2 Sanpl i ng Pi pe Network

Optional open or closed end system per manufacturer's approved computer
nodel i ng desi gn program can be used. Do not exceed 91.5 nillineter
maxi mum si ngl e detector pipe | ength or maxi mum branch detector pipe total
length for piping runs. Support all pipe network fromthe buil ding
structure only. Support all piping at approximtely 5 feet maxi num
intervals on center with bracing for end of pipe run not to exceed 1 feet.
Provi de fasteners, pipe hangers and supports of appropriate di nensional
size for supporting piping without distortion. GCbtain Contracting Ofice
approval for alternate neans of support such as from cable trays,
raceways, duct work, etc. prior to installation. Munt all piping which
is adjacent to the detector tight against the wall or other structura

el enents which the detector is nobunted on, and term nate within 457
mllineter 20 inches of the detector inlet ports. Connect piping to the
detector by a socket union with a 457 mllineter 20-inch CPVC nipple of
the sane ID as the pipe network, to facilitate mai ntenance. C ean

sampl ing pi pe network inside and out. Join using manufacturer's approved
solvent cement for air tight connections except at the detector enclosure
connections for servicing. For safe handling of solvent cenents used for
joining thernmoplastic pipe and fittings refer to ASTM F493, ASTM D2564.
Ensure installation of pipe network is airtight.

.1.2.1 Sanpl i ng Points

Al sanmpling points should be identified. Ensure the size and spacing

bet ween sanpling points is as per design cal cul ations. Were sanpling
pipe is installed above suspended ceiling, center the sanpling point
fitting in the ceiling tiles and connect to the main sanpling pipe using
approved capillary tube. Locate sanpling points so that they are clear of
all supply air registers and/or air flows.
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1.3 Spare Parts

Provi de spare parts directly interchangeable with the correspondi ng
conponents of the installed system Ensure spare parts are suitably
packaged and identified by nanmepl ate, stanping, or tagging. Furnish the
fol | owi ng:

a. Two filter assenblies

b. [___ 1]

.1.4 Wring (Wre and Mul ti-Conductor Cabl e)

Provide wiring conformng to the requirenments of NFPA 70 and NFPA 72 and
the foll owi ng special requirenents:

a. Install ASDS circuits in a separate raceway system Route each
circuit type (Initiating, Notification, Signaling, and Control)
t hrough a dedi cated separate conduit or raceway system configured to
conmply with NFPA 72 Class A conduit systemrequirements. Do not allow
60-Hertz power circuits to enter enclosures containing fire alarm
circuits except where required to connect to the ASDS

b. Provide continuous conductors froma term nal 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 nounted. |Install solderless ring
tongue terminal 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 termnals are used, capture the conductor
under 80 percent of the screw head surface. Ildentify all circuit
conductors within each enclosure where a tap, splice, or termination
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, termnal block and screw terni na
| ocation for each individual conductor

c. Provide conductor colors as |listed below and in accordance with
FED- STD-595. Where nodifications are nade to existing systens, match
the new or added conductors to the size and col or-codi ng of the
exi sting system

d. Mark conductors for multiplexed comruni cation circuits, speaker audio
circuits, and renote station signaling circuits with circuit
desi gnation, and naintain consistent color-coding for the positive and
negative | oops throughout the cable system

e. 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.

f. Install power |leads fromthe control panel for product-of-conbustion

detectors as Class A parallel-wired circuits per NFPA 72. Ensure the
positive conductor is be colored Red, Color No. 11105, and the
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negative conductor is colored black, Color No. 17038.

g. Use approved nanufacturer comunications networking wiring, UL 497,
UL 497B.

3.1.4.1 60- Hertz Power

Provide 120 volt, 60-hertz power to the ASDS. Provide one black phase
conductor, one white solidly grounded neutral conductor and one green
equi prent groundi ng conductor. Provide conductor size as shown on the
drawing with the m nimum size No. 12 AWS copper. Install surge arresters
in accordance with NFPA 70, UL 497B and UL 1449,

3.1.4.2 Installation In Cabi nets 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 cular to the major axis, supported and identified. Provide
continuous 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 termnals.
Ensure marking is consistent throughout the fire alarmsystemand is the
same as the identification shown on the connection draw ngs.

Ensure wire | abels 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 prent 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 alarmternm nal cabinets indicating connection in control pane

equi prent by fire al arm cabi net designati on-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.

3.1.5 Conduit 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 sane 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,
interior exposed locations fromfinished floor to 304 nmr 1 foot above
finished ceiling unless otherwi se shown on the drawi ngs. EMI wi th hexnut
expansi on gland-type fittings can be installed in all other |ocations.
Use flexible netal conduit, maxi mumlength 1828 mr 6 feet, as the fina
connecting raceway to a fire alarm device nmounted on vibrating equi prent
or on a suspended ceiling.

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 schedule 80 PVC for conduit direct buried in earth. Ensure that
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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. Ensure conduit installed
in a vertical position is parallel with walls and perpendicular with the
floor and ceiling, and that conduit installed in a horizontal position is
parallel with the floor and ceiling and perpendicular to the walls. Make
changes in direction of runs with symretrical bends. For bends of over 25
mr 1-inch in dianmeter, provide factory nade el bows.

.1.6 Fi rest oppi ng

Seal all fire rated pi pe network penetrations of floors, ceilings and
walls. Fire-stop UL Fire Resistance all sanpling pipe passing through
fire-resistant rated walls, floors, ceilings, in a manner that maintains
the integrity of the fire-resistant rating of the wall, floor or ceiling.
Weat her seal all pipe penetrations passing through non-fire rated

wal | / equi pnment encl osure.

1.7 Label i ng

Provi de red background with white lettering snoke detector |abels that are
plastic or phenolic type with a mininumof 6 mllineter 0.25-inch block
lettering to indicate zone detector. For exanple: "ASDS No. 1".

Clearly | abel pipe network every 1.5 neter 5 feet to distinguish the pipe
fromother facility pipe work or protective cabling enclosures. For
exanmpl e: " CAUTI ON SMOKE DETECTI ON SAMPLI NG TUBE DO NOT REMOVE, PAINT, OR
DI STURB. "

Label all air sampling points with a round red | abel, each with a center
hole to match the dianeter of the drilled sanpling point. For exanple:
"FI RE DETECTI ON SYSTEM DO NOT PAINT". Indicate fractional dinmensions in
decimal format with a m ni mum of 3 ] deci mal pl aces.

.2 FI ELD TESTI NG

After conplete installation of the equi pmrent and at such time as directed
by the Contracting O ficer, conduct tests to denpbnstrate 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 foll owi ng paragraphs in three
parts:

a. Contractor Checkout - Performthis test to renmove all troubles, ground
faults, ensure all devices are fully functional and operational, and
test the progranming to ensure the installation neets the contract
drawi ngs and specifications, including reporting.

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: Delete the followi ng requirement if the
installation is for a new fire al arm system

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

For nodification and rehabilitation work, the Contractor is not
responsi ble for existing troubles and ground faults that are not in
contract scope. Cearly convey the existing troubles and ground
faults that are not in contract scope in the Transfer of
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Responsibility form Submit a draft of NFPA 72 Fire Al arm System
Record of Conpletion.

Prelimnary - Performthis test using the approved test procedure and
wi t nessed by the CGovernnent construction inspectors. Verify ASDS
drawi ngs agai nst the systeminstalled, annotate all red-lines, and
sunmari ze on a single set of drawings. Follow the test procedures as
witten and annotate all red-lines on a single Test Procedure. Secure
the initials and date on the summarized set of draw ngs and test
procedures fromthe construction inspector and the fire al arm vendor
The Prelinmnary test is not considered conplete until all steps in the
test procedure have been satisfactorily conpleted. This includes any
additional steps required to conplete 100 percent testing of the fire
alarm systemand its associated functionality.

Fi nal Acceptance - After the successful conpletion of the prelimnary
test, schedule a Final Acceptance test. Incorporate the fina
acceptance test procedure and record drawi ngs including all red lines
fromthe prelinnary test. Provide a copy of the consolidated
redlines for the record drawings and prelimnary test procedures from
the prelimnary test. Ensure the Contracting Oficer, System

Engi neer, and the Authority Having Jurisdiction or their designee(s)
wi tness the final acceptance test for the ASDS. Prior to test start,
on-site, conduct a line by line review that proves all issues found
during the prelimnary test have been incorporated. During the Fina
Acceptance Test, provide five corrected as-built draw ngs and Final
Accept ance Test Procedures for use in conducting the final acceptance
test. Upon conpletion of the Final Acceptance Test, provide the

foll owi ng docunentation to the Contracting Oficer; a copy of the

Fi nal Acceptance Test procedure (with all steps annotated as
conplete), a corrected set of as-built drawi ngs and a signed and
conpl eted NFPA 72 Fire Al arm System Record of Conpletion form

External System Wring

Performthe following tests on the external systemwring before
connection to the control panel

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. Ensure that the tests are
wi tnessed by the Contracting Oficer and that test results are
recorded for use at the Final Acceptance Test.

Megger Tests: After wiring has been installed, and connections to
panel s or devices, megger test wiring for insulation resistance,
grounds, and/or shorts. Test conductors with 300 volt rated insulation
at a mininumof 250 V dc. Ensure that the tests are w tnessed by the
Contracting Oficer and that the test results are recorded for use at
the Final Acceptance Test.

Check continuity of circuits with an ohmreter. |Insert tenporary
junpers in appropriate sockets of mssing detectors and install the
end-of line resistor when this test is performed. Verify resistance
reading for each circuit is the value of the end-of-line resistor
pl us or mnus 10 percent.

Check each wire for grounds with 300-volt and 500-volt insulation
resi stance test set. Ensure resistance to ground is not |ess than 20
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nmegohns. Isolate each wire tested fromground, with all other wres
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.

Submit Continuity Test Report and |nsul ati on Resistance Test Report.
3.2.2 ASDS Accept ance Test Procedures

Subj ect each zone of every ASDS to a full operational test in the presence
of the Contracting Oficer to denmonstrate proper operation before any
systemis considered acceptable. Acceptance criteria for ASDS include the
neasurenents and tests for each detector and its entire sanpling pipe
network. The approved operational test procedure submitted by the
subcontractor for the ASDS includes the foll ow ng tests:

3.2.2.1 Suction Pressure Test

Measure, record, and conpare pressure at all sanpling points, except the
end cap port to APPROVED Design Cal cul ations. Verify the suction pressure
is within the manufacturer's specified range. Measure the pressure in

i nches of water or pascals.

3.2.2.2 Snoke Transport Tinme Test

Measure and record the tine required for snoke to travel fromthe nost
renote sanpling point in each air sanpling piping network to the detector
and conpared to APPROVED Design Cal cul ations. Determine this TIME on each
branch line individually by introducing a "gross" snmoke source into the
sanpling point which is hydraulically nost renote fromthe detector. The
TIME from the begi nning of snoke introduction until the bar-graph on the
di splay reflects the presence of snoke in the detector is the Transport
Time. The MAXI MUM ALLOMBLE Transport Time is [60] [120] seconds.

3.2.2.3 Devi ati ons

If the nmeasured and recorded results significantly differ fromthe
nmeasur enent predicted by the APPROVED Desi gn Cal cul ati ons, determ ne and

correct the cause of deviation. |If the cause is a difference between the
systemas built and the system as designed, resubnmit revised shop draw ngs
and cal cul ations for approval to the Contracting Oficer. |If the revised

drawi ngs and cal cul ati ons agree with neasured results, the systemis
consi dered acceptabl e provided that all other provisions of this
speci fication have been net.

[3.2.2.4 Sensitivity Verification Test

This test is a nonth long (30 day mininun) test for all detection system
installations. Each air sanpling piping network by zone is subjected to
this test before the systemis considered acceptable. The purpose of this
test is to ensure that the earliest possible alarmfor snoke is rendered
with the fewest nunber of false alarms. This is considered nandatory due
to the fact that the anbient |levels of dust or other air borne particul ate
whi ch the detector senses as snoke varies frombuilding to building or
roomto roomw thin a given building or area.

a. |Inmplenent proper test procedures and data analysis to elimnate al

false alarns fromtransi ent dust or snpoke whi ch can becone airborne
due to installation activity, cleaning and/or normal operations.
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b. During the period while the sensitivity verification test is being
conduct ed, ensure normal operations continue unaltered within the area
being protected. Verify that the FACP nonitors the ASDS. The FACP is
to only transmit supervisory and trouble conditions to the KSC Centra
Radi o Monitoring Station (CRVMB). During this trial period, a
successful test has the ASDS not activate any automatic suppression
systenms or cause a facility evacuation

c. After the ASDS has been installed and all acceptance tests
successfully conducted, maintain the event |og and the snoke | evel
history log for a period of not |ess than (30) cal endar days.

d. Conduct data review and analysis after (7) cal endar days of operation
to identify any gross trends, and again at the end of (30) cal endar
days of operation. Additional interimanalysis can be required
dependi ng on the results of the first week review

e. During data review and anal ysis consi der the nornmal base |ine, or
anbi ent, pollutant |evel recorded, and all deviations fromthe
est abl i shed base |ine as recorded by the data | ogger fromthe detector

(1) Compare the level of the anmbient base line with the al arm
threshol d |l evel s selected. Twenty percent is the m ninmm
accept abl e range between the anbient base line and the first al arm
threshol d of the detector's full-scale sensitivity calibration
setting.

(2) Investigate each peak recorded to determine its cause. Analyze
and consi der whether the peak recurrence is at regular intervals,
or whether it is a single event. Recurring peaks are usually
related to activities within the protected area. Non-recurring
peaks are generally the results of other types of activities,
including fires. Consideration of normal activity within the fire
zone, the tine of day, and day of the week can be of assistance in
determ ning the cause of a peak

(3) Conpare the magnitude and duration of the recorded peaks to the
alarmthreshold levels selected and initial tine delay settings to
determ ne the possible occurrence of a false alarm

(4) Based on the data review, make adjustnents to alarmlevels and
tinme delay settings, as required to elimnate false al arns.

(5) Peaks or alarms that are attributed to snoking in the protected
area ARE NOT considered to be false alarms. Specifically
configure the ASDS to al arm when snoking takes place within the
protected area.

(6) Change detector sensitivity if data indicates that the adjustnents
to the alarmthreshold levels and the tine delay settings do not
elimnate false alarns. |If the false alarnms cannot be elim nated,
provide alternative solutions to the Contracting O ficer for
approval and inplenentation.

Ful Iy docunent any change to the initial settings as prescribed by this

specification with supportive analysis and revi ew data and submitted by
the manufacturers to the Contracting O ficer for approval.

SECTION 28 31 33.00 98 Page 26



KSC

1[3.2.2.5 Snmoke Test

Provide all required testing tools, equipnent, materials to conplete al
tests of the ASDS

I ntroduce snoke at the furthest sanpling point and denonstrate transport
time nmeets requirements herein, and as specified by manufacturer pipe
net wor k desi gn software (ASPI RE)

Perform snmoke test in the vicinity of possible fires. For exanple: at
equi prent heights 1 to 1.5 neter 3 to 5 feet above the finished floor
Repeat the test in different |ocations within each protected zone under
normal and abnormal operating conditions of the HVAC system This ensures
that the snoke source in both a high and still air flow environnent have
been addressed.

13.3 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

af fected by the change or identified by a means that indicates the system
operational changes are 100 percent tested. |In addition, also test 10
percent of the initiating devices (maxi rum 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 titled, "ASDS Acceptance Test
Procedures" 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.

3.4 PAI NTI NG

Paint all ASDS conduit fittings, junction boxes, and junction box covers
red, Color No. 11105 in accordance with FED STD-595. Mark conduit with a
m ni murr 2. 54 cr 1-inch wi de band every 6.1 m 20 feet. Alternative
conpliant method is to use red-colored EMI conduit that is hot-gal vani zed
for durability with a red top coat. |If the alternative nethod is

sel ected, none of the conduit fittings, junction boxes, or junction box
covers are required to be painted.

-- End of Section --
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