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NOTE: This guide specification covers the
requi renents for clean agent fire extinguishing
syst ens.

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

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

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

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

PART 1 GENERAL

ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I
NOTE: Edit this specification section as either a

performance-desi gned systemor a fully desi gned
systemr as applicable.

Hi ghlight all conceal ed spaces on the draw ngs that
requi re protection, such as spaces above suspended
cei lings.

A fully designed systemincludes all additiona
information that is required by NFPA 2001 for a
fully operational system

Sel ect the appropriate Division 28 Fire Detection
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and Al arm section to address the project
requi renents.
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1.1 REFERENCES

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: 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.

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

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

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 R I R S R R R I R S I R R I R 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 A53/ A53M (2022) Standard Specification for Pipe,

Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

ASTM B88 (2022) Standard Specification for Seanl ess
Copper Water Tube

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP-58 (2018) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture,
Sel ection, Application, and Installation

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

NFPA 70 (2023; ERTA 4 2023) National Electrica
Code
NFPA 72 (2022; ERTA 22-1) National Fire Al arm and

Si gnal i ng Code

NFPA 2001 (2022) Standard on O ean Agent Fire
Exti ngui shing Systens
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1.

SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AMS- STD- 595A (2017) Col ors used in CGovernnent

UL 536

UL 2127

UL 2166

Pr ocur ement

UNDERWRI TERS LABORATORI ES (UL)

(2021) UL Standard for Safety Flexible
Metal li ¢ Hose

(2017, Reprint Nov 2021) UL Standard for
Safety Inert Gas C ean Agent Extingui shing
System Units

(2017; Reprint Dec 2021) UL Standard for
Saf ety Hal ocarbon C ean Agent
Exti ngui shing System Units

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. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" classification indicates submttals
required as proof of conpliance for sustainability
Quiding Principles Validation or Third Party
Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.

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

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
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[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 Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Submttals
Previous Product Installation; C[, [___ 1]
Certified Special Hazards Design Specialist (Cshds)
State Certified Contractors
SD- 02 Shop Drawi ngs
Hi gh-Pressure Cylinders; C[, [___ 1]
Piping Materials; G, [ 1]
Pi pe Hangers and Supports; C[, [___ 1]
Pressure Alarm Switch; G, [__ 1]
Nozzle; G, [__ 1]
Manual Actuation Station[s]; G, [__ 1]
Installation Drawings; G, [__ 1]
SD- 03 Product Data
Escutcheons; C[, [__ 1]
Storage Batteries; G, [ 1]
Battery Charger; C[, [__ 1]
Smoke Detectors; C[, [__ 1]
Audible Alarms; C, [ ]]
Visual Alarms; C[, [__ 1]
Annunci ator Panels; C[, [___ 1]
El ectromagneti c Door Hol der Release; G, [__ 1]
Pressure-Relief Device; G, [__ 1]
SD- 05 Design Data
Design Analysis; G, [ 1]
Di scharge Calculations; ¢, [ 1]
SD- 06 Test Reports

Test Procedure; G, [ 1]

SECTION 21 22 00.00 40 Page 6



Prelimnary Tests; G, [ 1]
Formal Tests; G, [__ 1]

SD-07 Certificates
Certificates of Conpliance

SD-10 Operation and Mai ntenance Data
Qperating Instructions; C[, [ 1]
Operation and Mai ntenance Manual s

SD-11 C oseout Submittals
Record Draw ngs

.3 QUALITY CONTROL

Use State certified contractors to supervise installation and perform
acceptance testing of the systemin accordance with NFPA 2001.

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

NOTE: Subject to project type and scope, keep the
section reference below, or delete, and insert the
applicabl e section for the type of alarm and

det ection system desired.
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

Performall work by, or under the direct supervision of the certified
contractor[.][, the sane certified contractor providi ng work under Section
[28 31 60 I NTERI OR FI RE ALARM SYSTEM NON- ADDRESSABLE [ 11-1

. 3.1 Speci al Hazards Suppression Systens

Provide the services of a Certified Special Hazards Design Speciali st
(CSHDS) thoroughly experienced in Cean Agent Suppression System
installations on site, to performor directly supervise the installation
make all necessary adjustnments, and performall tests.

A CSHDS is considered certified when the specialist holds a valid System
Layout Certification, Level IV Certification fromthe National Institute
for Certification in Engineering Technologies (NICET)[ or is |icensed by
the State of | ] as a Contractor in accordance with [ ] State
Statutes, and holds a current Certificate of Conpetency].

Certification of other recognized agencies with equival ent requirenents
may be considered. Provide evidence of the Contractor's State
Certification and the basis of certification to the Contracting Oficer
for approval prior to any work being perforned.

.3.2 Previ ous Product Installation
Submt the nanes, l|ocations, and client contact infornation of five
successful previous projects of simlar size and scope that the installer

has constructed using the manufacturer's submtted products for this
proj ect.
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PART 2 PRODUCTS

2.

1 SYSTEM DESCRI PTI ON

Desi gn cl ean agent extinguishing systemas per NFPA 2001. Submt plans
and cal cul ations for approval before installation. Submit certificates of
conpliance for the following items showi ng conformance with the referenced
standards contained in this section

a. Piping Materials and Supports

b. High-Pressure Cylinders

c. Escutcheons

d. Pipe Hangers and Supports

e. Pressure Alarm Switch

f. Internal Ceaning and Swabbi ng of Pipe

.11 Install ati on Draw ngs

Submit installation drawings for Clean Agent Fire Protection Systens.
Annot at e cl ean agent extingui shing system piping |layout with reference
points for design. In field wiring diagrans, show | ocations of devices
and points of the system Prepare working drawings in accordance with the
requi renents for "Specifications, Plans and Approval s" as specified in
NFPA 2001. Include data essential to the proper installation of each
system Integrate with the alarm and detection system specified.

Include details of equipnent |ayout and design. |Indicate the genera
physi cal layout of all controls, manual actuation station[s], and interna
tubing and wiring details.

G ve full consideration to built-in spaces, piping, electrical equipnent,
ductwork, and all other construction and equi pnent for the |ayout of the
system

Provi de el ectronic drawings in Mcrostation.dgn format or Aut oCAD. dwg
format. |If the electronic files are AutoCAD format, only use standard
Aut oCAD fonts and line styles and furnish the pcp file.

1.2 Desi gn Requi renents

Submit design analysis and cal cul ations for Fire-Protection Systens
i ncludi ng spray areas, hazard by class, and pressure cal cul ations.

Submit cl ean agent discharge cal culations verifying total storage

requi renents, flooding concentrations, discharge tinmes, flow through the
pi pi ng network, pipe sizes, and nozzle orifice sizes, in accordance wth
the manufacturer's |isted design manual and NFPA 2001

Design the total flooding systemto a concentration of [ ] percent for
[ ] m nutes.

.1.3 Equi pnrent Appr oval

Provi de devi ces and equi prrent of make and type listed by the Underwiters
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Laboratories, Inc. (UL),[ UL 2127,][ UL 2166,] or Factory Miutual (FM
approved. Ref erence to the "authority having jurisdiction", AHJ is
interpreted as the | ].

Provi de an approved hi gh-pressure total flooding type Fire-Extinguishing
system conformng to NFPA 2001. Acceptabl e product trade nanes are
I ntergen, HCFC, [ ], or approved equal

2.1. 4 Per f or mance Requi rements

Provi de construction type, test, and mark of high-pressure cylinders in
accordance with U S. Departnent of Transportation specifications for
seanm ess steel cylinders.

Provi de each cylinder with a safety device to relieve excess pressure
safely, in advance of the rated cylinder test pressure. Devices are to be
Interstate Comrerce Comm ssion approved frangi bl e safety disks.

Provi de cylinder support racks that anchor to walls and floors.

Main System Arrange systemfor fully automatic and manual |y operated
electric control operation, with operating controls of the encl osed

rel ease type to prevent accidental operation. Also provide for [a] nmanua
actuation station[s] and keyed override operations.

2.1.4.1 Ti me- Del ay Occupi ed Spaces

Ti me del ays shall be used only for personnel evacuation or to prepare the
hazard area for discharge. Tinme delays shall not be used as a neans of
confirm ng operation of a detection device before autonatic actuation occurs.

2.2  EQU PMENT

Desi gn and construct the systemas a total-flood systemto include a fixed
supply of extinguishing agent connected to properly sized, fixed piping
with fittings and nozzles to direct this agent into the protected area.

2.3  COVPONENTS
2.3.1 Pi pi ng

Provi de only gal vani zed, ferrous piping, Schedule 40 nmanifol ds and

di stribution piping nmaterials confornmng to ASTM A53/ A53l, nonferrous
drawn sean ess copper tubing conformng to ASTM B88, and flexible netallic
hose conforming to UL 536.

Provide fittings for changes in direction of piping and for al
connections. Reduce pipe sizes in the fitting. Do not use flush
bushi ngs. Fuse brazed joints, when used, with an alloy with a nelting
poi nt above 537 degrees C 1,000 degrees F

Provi de pipe and fittings having a mninum bursting pressure of 34.47
nmegaPascal 5,000 psi. For 12.7 mr 1/2 inch and 19.05 mr 3/4 inch iron
pi pe size (ips), provide Schedule 40. For 25.4 mm 1 inch or greater, use
only Schedul e 80 pipe. Standard nalleable iron banded fittings or ductile
iron fittings are to be used up through 19.05 mr 3/4 inch ips. Use extra
heavy mal |l eable iron or ductile iron fittings through 50.8 mr 2 inch ips.
Use forged steel fittings in all sizes over 50.8 nmr 2 inches.
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Per manent |y mark di scharge nozzles to identify the nozzle and to show the
equi val ent single orifice dianmeter regardl ess of shape and nunber of
orifices. Design discharge nozzles to uniformy distribute the clean
agent throughout the hazard area.

.3.1.1 Pi pe Hangers And Supports

Provi de pi pe hangers and supports in accordance with MSS SP-58 and
NFPA 2001, adjustable type, zinc-coated.

.3.1.2 Pi pe Sl eeves

Provi de sl eeves where piping passes through nasonry or concrete walls,
floors, roofs and partitions. Use standard wei ght zinc coating for stee
pi pe sl eeves in outside walls, bel ow and above grade, in floor, and roof
slabs. Zinc coat steel sleeves in partitions having a nom nal weight of
not less than 4.40 kg per sqg neters 0.90 pounds per square foot. Ensure
space between piping and the sleeve, is not less than 13 nmr 0.5-inch. Use
sl eeves of sufficient Iength to pass through the entire thickness of

wal I's, partitions and slabs. Extend sleeves in floor slabs 50 mr 2-inches
above the finished floor. Pack space between the pipe and sleeve with
asbestos free insulation and caul k at both ends of the sleeve with plastic
wat er pr oof cenent.

.3.2 Escut cheons

Provi de approved-type escutcheons for piping passing through floors,
wal I s, and ceilings, consisting of one-piece or split-type. Provide
chrone pl ated escut cheons where pipe passes through finished ceilings.
O her escutcheons may be steel or cast iron, with alum num paint finish.
Securely fasten escutcheons in place with setscrews or other positive
neans.

.3.3 Supervisory Switch

.3.3.1 Low Pressure Alarm Switch

Provide the clean agent tanks with a | ow pressure alarmswi tch to warn of
cl ean agent tank depressurization

.3.4 Control Panel

[Provide a separate control panel for the clean agent system][Route al
supervision and control through the UL listed releasing facility fire
al arm panel . ]

Provi de the suppression systemcontrol panel with power-on, alarm
supervisory, and trouble indicating lights plainly visible when the
cabinet is closed. Ensure the follow ng functions are accessible only by
unl ocki ng and opening the unit:

a. Alarm Silence

b. Trouble Silence

c. Supervisory Silence

d. Power On-Of (If standard by the manufacturer)
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e. Alarm Troubl e Acknow edge

f. Auxiliary Devices (AHU shutdown relay) Miintenance By-pass Swi tches
g. System Reset

h. Manual Actuation Station

Provi de the suppression systemcontrol panel with all conmponents necessary

to nonitor and supervise all initiating device circuits. Wen any
detector, connected to the control panel is activated, activate the
control panels visual alarmindication and audible signal. (This causes

all clean agent visual notification appliances in protected areas to be
activated, including all associated auxiliary control functions.) The
control panel is to visually indicate the addressabl e device or zone in
alarmand transnit an alarmcondition to the renpote supervising station
Separate audi bl e and visual notification appliance circuits. Provide
audi bl e and visual notification appliance circuits having sufficient
capacity to operate all devices connected, plus 25 percent m ni mum spare
capacity.

Provide a control panel containing all conponents necessary to nonitor and
supervise all supervisory device circuits. Wen any val ve tanper swtch,
pressure switch, or other supervisory device connected to the control

panel is activated, they are to activate the control panel supervisory

vi sual indication and supervisory audible device. The control panel is to
visually indicate the addressabl e device or zone in supervisory alarm and
transmit a supervisory condition to the renmote supervising station

Provide a control panel containing all conponents necessary to operate and
supervise the circuits for annunciator panels indicated and auxiliary
devices controlling equipnent. Provide circuits for auxiliary control

rel ays which are supervised to within 914 mllineter 3-feet of the the
device controlled in accordance with NFPA 72 . Include a maintenance
by-pass switch for all auxiliary control devices. Supervise the by-pass
to report supervisory signal when in the nmintenance by-pass position

Desi gn the panel to nonitor and report as trouble, open supervised
circuits, ground faulted supervised circuits, renoval of detector or

device, rempoval or failure of control panel nmodule, |oss of prinmary
power, power supply trouble, |ow battery voltage, |oss of battery voltage,
and activation of the alarmsilence switch. Identify all trouble signals

by initiating notification appliance, auxiliary control, or signaling |ine
device. Trouble signals are to activate the control panel trouble visua

i ndi cati on and troubl e audi bl e devices, and send a trouble signal to the
renote supervising station

Provide alarnitrouble reset switches to reset a cleared device in alarmor
trouble. Alarmor trouble signals are not to be self-restoring w thout
activating the swtch.

Al arm supervisory, and trouble silence switches are to silence the alarm
and trouble audible's. Either switch placed in other than the norma
position is to provide the follow ng:

a. Report as an alarm supervisory, or a trouble to the supervising
station.

b. Transfer audible signal to a panel lanp visual indication
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c. Re-ring the trouble audible if the problem has been cleared, but the
switch has been left in the silence position

VWhen the alarmsilencing switches are in the silence position, subsequent
alarns are to reactivate the notification appliances, audio and visua
appl i ances will deactivate.

Ensure the control panel is suitable for use with the detectors and nanua
al arm stations, and other preaction devices specified in this section

Provide a control panel having a nornmally closed set of dry contacts,
singl e pole, double throw (SPDT), which opens for trouble conditions and a
normal |y open set of dry contacts (SPDT), which closes under al arm
conditions for connection to the supervising station

Provi de continuous duty relays with sel f-cleaning contacts of silver or an
al l oy of equivalent performance. Suitably protect supervisory relays

agai nst dust by individual covers. For all relays that provide externa
functions, such as renote reporting, control device activation, and
notification appliance activation, ensure at |east one (1) set of space
contacts are provided. Permanently mark relays with the coil resistance,
operating-current range, and internal pin connections using standard pin
nunbers.

Provi de steel construction control panel, terminal cabinets and battery
cabi nets (when used). Provide panel and cabinets with a hinged cover and
an integral pin-tunbler cylinder lock with removable core that accepts the
key presently in use with other control units existing in the area; |ock
core is provided by the governnent. Paint cabinets with a prime coat and
one or nore finish coats of scratch-resistant baked enanel. Provide a red
finish coat unless otherw se indicated. Permanently affix an etched netal
or engraved |am nated plastic identification plate |abel ed, "Suppression
Control Cabinet", to the cabinet door of the preaction control unit to
identity the cabinet as a preaction control system cabinet. For cabinets
painted red, provide an identification plate with white letters on a bl ack
background. For cabinets not painted red, the identification plate is to
have white letters on a red background.

Provi de a system whi ch operates froma power supply with 120 grounded Vac
int and 24 Vdc output, satisfactorily with power input voltage varying
from85 to 110 percent of nominal value. Ensure that the power supply

out put is capable of powering all initiation, signaling, annunciation, and
control devices during alarmcondition with 25 percent m ni num spare
capacity.[ If supplied within the cabinet, ensure the power on-off swtch
wi || disconnect all power sources to the control panel, and that the
on-of f switch has DC rated contacts.]

12.3.4.1 Secondary Power Supply

Provi de batteries, charger, and power transfer equi pnent which supplies

t he nmeans of automatically supplying the entire preaction systemwth
battery backup power in event of a primary power systemfailure, and
switches to battery power in the event of AC power failure, and sw tches
back to AC power upon return of primary power. Provide a control pane
whi ch operates when the backup batteries are di sconnected for any reason
and controls charging currents and floating voltage |l evels to maintain
batteries in optimum condition. Provide capability to recharge batteries
in event of discharge. Fuse wiring to protect against battery
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over-current and polarity reversal. Primary power, battery, or charging
equi pnment failure is to activate a preaction control panel trouble signa
and visual indication.

.3.4.1.1 St orage Batteries

Provi de seal ed and spill-proof battery nodules (no corrosive funes).
Uilize only batteries which are listed for preaction service and suitable
for high discharge currents required under alarmconditions, sized to
operate the suppression and detection system (including voice evacuation
systems and UV/ IR flame detectors) in normal supervisory condition for
[24]1[48][72] hours mininum then operate the systemin the al arm node for
[15] [ ] mnutes, mninmm

Provi de cal cul ati ons substantiating the battery capacity. Provide
reliable separati on between cells to prevent contact between termnals of
adj acent cells and between battery termi nals and other metal parts.

.3.4.1.2 Battery Charger

Provi de conpletely automatic high/low charging rate type charger capable
of battery recovery fromfull discharge to full charge in 24 hours or

|l ess. Provide an ammeter for recording rate of charge and a voltneter to
indicate the state of battery charge. Provide a red pilot light to

i ndi cate when batteries are nanually placed on a high rate of charge as
part of the unit assenbly if a high-rate switch is provided.

2.3.5 Manual Actuation Stations

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

NOTE: Where there is no roomflooding or no raised
floor space, onit requirenment for separate actuation
stations.

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

Provi de actuation stations for systens at the exits fromthe protected
areas. Ensure nanual station operation causes the control panel to go
into full alarmcondition and discharge Cean Agent into the protected
area following the adjustable time delay. [Provide separate, clearly

| abel ed, manual stations for control of underfloor discharge and room
flooding.] Install stations of a type not subject to operation by jarring
or vibration. Provide devices that are not spring | oaded or constructed of
pl astics or conposite materials. Ensure stations have a dual action

rel ease configuration to prevent accidental system discharge

Break-gl ass-front stations are not permtted; however a pull |ever
break-gl ass-rod type is acceptable. Station color is yellow or orange.

Pl ace warning signs, ["Agent Trade Name"] manual rel ease, at each station
i ndi cating that operation of the station initiates inmediate Fire
Suppressi on Agent di scharge. Were building fire alarmpull stations are
al so nmounted at the exits fromthe protected areas, separate themfrom
Fire Suppression Agent actuation stations by at |east one neter 3-feet
hori zontally. Provide labels to clearly distinguish building fire alarm
stations fromFire Suppression Agent stations. Ensure Fire Suppression
Agent stations are a different color frombuilding fire alarm pul
stations.

.3.6 Snoke Detectors

Desi gn for detection of abnormal snoke densities by the [ionization]
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[ photoel ectric] principle. Necessary control and power nodul es required
for operation of the device is integral with the main control panel

Ensure detectors are conpatible with the main control panel provided and
are suitable for use in a supervised circuit. Ensure detectors do not
draw power fromthe initiating circuit. Take operating power froma
separate supervi sed power supply circuit. Ensure that mal function of the
electrical circuitry to the detector or its control or power units results
in the operation of the systemtrouble devices. Ensure detectors are not
susceptible to operation by changes in relative humdity. Each detector
contains a visible indicator lamp to show when the unit is activated. Use
plug-in type detectors in which the detector base contains screw terninals
for making all wiring connections. Provide renpte indicator |anps for
each detector that is |ocated above suspended ceilings, beneath raised
floors or otherw se conceal ed from vi ew

2.3.6.1 Air Sanmpling Detectors

Provide a tubing distribution network that runs fromthe detector to the
area(s) to be protected. An aspiration fan in the detector housing draws
air fromthe protected area back to the detector through air sanpling
ports, piping, or tubing. Test w th nmanufacturer-approved snoke simul ant
to verify snoke entry and alarminitiation and receipt.

[2.3.6.2 | oni zation Detectors

Provide multiple chanber type detectors responsive to both visible and
i nvi sible products of combustion. Ensure the sensitivity of each detector
is field adjustable to conpensate for the specific operating conditions.

1[2.3.6.3 Phot oel ectric Detectors

Qperate on a multiple cell concept using a light-emtting di ode (LED)
[ight source. Failure of the LED does not cause an alarm condition but
operates the detector trouble indicating |anp.

12.3.6.4 Det ect or Spaci ng and Location

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

NOTE: Detail for nounting snoke detectors to the
rai sed fl ooring systemor roomceiling in conpliance
with this paragraph, should be shown.

The use of air sanpling detection is acceptable in
lieu of spot type detectors. Design per NFPA 72.

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

Ensure detector spacing and location is in accordance with the

requi renents of NFPA 72, the manufacturer's recomendati ons and the

requi renents stated herein. Spacing and | ocation of detectors takes into
account the airflowinto the roomand supply diffusers. Do not place
detectors closer than 1 1/2 neters 5 feet fromany discharge grille.
Spaci ng of detectors on roomceilings is not to exceed 41.80 square neter
450 square feet per detector. Spacing of detectors under raised floors is
not to exceed 23.25 square nmeter 250 square feet per detector. Mount
detectors installed beneath raised floors with the detector base w thin 50
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nr 2 inches of the underside of the raised floor framng, with the
detector facing downward. Where the space under the raised floor is |ess
than 305 nmr 12 inches in height, mount detectors with their bases either
hori zontal or vertical, with the detection chanmbers nounted in the upper
hal f of the underfloor space. Under no circunstances, nmount detectors
faci ng upward.

[2.3.7 I nhibit Switch

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: Inhibit switches are optional devices which
decrease systemreliability and are not used without
approval of the Division Fire Protection Engi neer

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

Provi de one switch where activation of switch is to delay only equi pment
shutdown and agent discharge. Switch is guarded, spring-loaded type which
operates only when pressure is manually applied to the switch. Upon

rel ease of manual pressure, switch de-activates all ow ng del ayed functions
to resune. After start of agent discharge, switch has no effect.
Activation of switch during normal (non-alarm conditions causes
activation of systemtrouble signals.

12.3.8 Al arm Si gnal i ng Devi ces

Provi de each protected area with audi ble and visual alarns |ocated where
shown. Electrically supervise all alarmcircuits. Provide separate and
di stinct audible and vi sual pre-discharge and di scharge signals. \Where
the building is equipped with a separate fire evacuati on al arm system
ensure the discharge signals is distinct fromthose used by the buil ding
fire evacuation system Provide each signal device with a rigid plastic
or nmetal identification sign with lettering a mnimum of 40 nm 1.5-inches
hi gh. Label the pre-discharge alarm"FIRE" and the discharge alarm"Fire
Suppressi on Agent DI SCHARGE." [Locate post-di scharge visual alarns
outside all entrances to the protected areas, and provided with signs
readi ng "Fire Suppression Agent DI SCHARGED WHEN FLASHI NG - DO NOT ENTER] .

2.3.8.1 Audi bl e Al arns
a. Alarmbells

250 mProvide 10 inch [surface nounted] [recessed] alarmbells with

mat chi ng mounting back box. Install bells of the vibrating type suitable
for use in an electrically supervised circuit. |Install bells of the
underdone type that have a sound output rating of at |east 90 decibels at
3 neters 10 feet.

b. A arm horns
Provide [recessed,] [surface nmounted,] vibrating type alarm horns suitable
for use in an electrically supervised circuit that have a sound out put
rating of at l|east 90 decibels at 3 neters 10 feet.

2.3.8.2 Visual A arns
[Flush] [Surface mounted] |anp assenbly suitable for use in an
electrically supervised circuit. Provide flashing [stroboscopic]

[i ncandescent] [rotary beacon] type |anmps, powered fromthe control pane
alarmcircuit. Provide lanmps with a mninumof 50 candle power with a
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flash rate is between 60 and 120 flashes per minute. Protect |lanps by a
therno-plastic lens, red for pre-discharge alarms and bl ue for discharge
[and post-di scharge] alarms. [Visual alarnms may be part of an

audi o-vi sual al arm assenbly.]

2.3.9 Mai n Annunci at or

Annunci ator is integral with the main control panel. Provide separate
alarm and trouble | anps for each zone alarminitiating circuit |ocated on
the exterior of the cabinet door or visible through the cabinet door.
Supervision is not required provided that a fault in the annunci ator
circuits results only in loss of annunciation and does not affect the
normal functional operation of the remainder of the system Ensure each
| anp provides specific identification of the [zone] [area] [device] by
means of a permanent [ abel. Do not use generic nondescript wordi ng such
as "Zone 1," or "Zone 2," for the |label identifications.

2.3.9.1 Annunci ati on Zones

Arrange annunci ation zones as follows: [__ ]
2.3.9.2 Annunci at or Panel s

a. Renote Annunci ator Panels

Locate as shown. Ensure panel duplicates all requirenments specified for
the main control panel annunciator, except that in lieu of individual zone
trouble |l anps a single common systemtrouble | amp may be provided.

Provide a panel lanp test switch. Provide zone identification by nmeans of
[ permanently attached rigid plastic or netal plate(s).] [Silk-screened

| abel s attached to the reverse face of backlighted view ng w ndows(s).]
Provide [interior] [weatherproof] type, [flush] [surface]

[ pedest al - nount ed] panel

[b. Graphic Annunci ator Panel ]

[Locate as shown. Provide [interior] [weatherproof] type, [flush]
[surface] [pedestal]-nounted panel. Provide panel with the [building]
[room floor plan, drawn to scale, with renpte alarmlanps mounted to
represent the location of [each conceal ed detector] [each alarmin
initiating device]. [Label principal roons and areas shown with their
room nunbers or titles.] Show the panel |ocation on the floor plan.
Ensure detectors mounted above ceilings, [on ceilings,] and beneath raised
floors [and different types of initiating devices] have different synbols
or lamps of different colors for identification. Ensure that |anps

illum nate upon actuation of their correspondi ng device and renmain
illuminated until the systemis reset. Provide a lanp test switch for the
panel . ]

[2.3.10 Automatic Fire-Snoke Danpers

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: Automatic danpers are required in all ducts
passi ng through walls, floors, and ceilings, to
prevent the | eakage of C ean Agent fromthe
protected space, and to prevent the comruni cation of
fire and snoke. Locations of danpers should be
shown on HVAC plans. Additional snmoke danpers may
be required in systenms over 424,740 L/ m 15,000 cfm
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by NFPA 90A, Air Conditioning and Ventil ating Systens.
Coordinate with Section 23 09 53.00 20 SPACE
TEMPERATURE CONTROL SYSTEMS. Provide access door in
duct at each danper location. Connect duct

detectors to Cl ean Agent system control panel only

if no building fire alarmsystemis provided.

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

Provi de automatic control of conbination fire-snoke danpers in air

condi tioning supply duct work as specified in Section 23 09 53.00 20 SPACE
TEMPERATURE CONTROL SYSTEMS. Ensure activation of conbination fire-snoke
danpers occurs upon second zone detection, or upon activation of C ean
Agent di scharge by manual pull station. Conbination fire-snoke danpers
are specified in Section 23 30 00 H/AC AIR DI STRIBUTION. Provi de heaters
for fusible Iinks.

1[2.3.11 El ectromagneti ¢ Door Hol der Rel ease

Provi de where shown. Mount the arnature portion on the door and have an
adjusting screw for setting the angle of the contact plate. Wall nount
the el ectro-magnetic release, with a total horizontal projection not
exceedi ng 100 mr 4-inches. Ensure all doors release to close upon first
stage (pre-discharge) alarm Electrical supervision of wiring external of
control panel for magnetic door holding circuits is not required.

12.4  ACCESSORI ES

2.4.1 El ectrical Wrk

El ectrical work is specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM except for control and fire alarmwring.

2.4.1.1 Wring

Provide control and fire alarmw ring, including connections to fire alarm
systems, under this section 28 31 70 I NTERI OR FI RE ALARM SYSTEM
ADDRESSABLE and conformto NFPA 70. Use No. 12 AWG minimumwi ring for 120
volt circuits. Use No. [14] [16] AWG mininumw ring for |ow voltage DC
circuits. Color code all wiring. Use rigid metal conduit or internediate
nmetal conduit, except electrical netallic tubing nay be used in dry

| ocations not enclosed in concrete and where not subject to nmechanica
damage.

.4.1.2 Qper ati ng Power

Use 120 Vac power, transformed through a two wi nding isolation type
transformer and rectified to 24 volts DC for operation of all signa
initiating, signal sounding, trouble signal and [naster box] [transmitter]
tripping circuits. Provide secondary DC power supply for operation of
systemin the event of failure of the AC supply. Ensure transfer from
normal to emergency power or restoration fromenergency to normal power is
fully automatic and does not cause transm ssion of a false alarm Obtain
AC operating power to control panel and battery charger fromthe
[line][load] side of the incom ng buil ding power source

[ ahead] [ downstream of all building services. Provide independent
properly fused safety switch, with provisions for |ocking the cover and
operating handle in the "POMNER ON' position for these connections and

| ocate adjacent to the main distribution panel. Paint switch box red and
suitably identify by a lettered designation
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2.

4.1.3 Conductor ldentification

Identify all circuit conductors within each encl osure where a tap, splice
or termnation is made. Use plastic coated self sticking printed markers
or by heat-shrink type sleeves for conductor identification. Attach the
markers in a nanner that does not permit accidental detachnment. Properly
identify control circuit termnations.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Install nmaterials and equi pment in accordance with NFPA 2001. Ensure each
systemis conmplete and ready for operation

Conceal piping to the maxi mum extent possible. Inspect and test pipe;
receive Contracting O ficer approval before pipe is conceal ed.

Provi de each systemwi th an approved pressure-relief device designed to
operate between 13.79 and 22.75 negapascal 2,000 and 3,300 psi and | ocated
bet ween the storage cylinder mani folds and any normally cl osed val ve.

1.1 War ni ng Si gns

Provi de signs manufactured of 3-layer red-white-red mcarta, engraved to
show white uppercase letters on a red background, warning signs. Warning
sign thickness is 0.3175 cm 1/8-inch thick with bevel ed edges.

.1.1.1 I nsi de Control Room

Permanently affix a sign adjacent to every audi bl e/visual systemal arm
readi ng:

WARNI NG

WHEN THI S STROBE IS LIT,
RELEASE OF FI RE SUPPRESSI ON AGENT WLL OCCUR WTHI N 60 SECONDS

Make letters for "WARNING' 3.81 cmr 1-1/2-inch tall, and all other
lettering 1-inch tall

.1.1.2 Prot ected Space

Permanently affix a sign adjacent to every audi bl e/visual system al arm
readi ng:

VWARNI NG

THI'S SPACE | S PROTECTED BY A CLEAN AGENT
EXTI NGUI SHI NG SYSTEM DO NOT ENTER
W THOUT AUTHORI ZATI ON DURI NG OR
AFTER DI SCHARGE. THI S STROBE
| NDI CATES DI SCHARGE

Make letters for "WARNING' 3.81 cmr 1-1/2-inch tall, and all other
lettering 1-inch tall
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3

3.

3

3.

.1.1.3 Manual Activation or Rel ease Station

Place a sign at every location where manual operation of the system may
occur, reading:

WARNI NG
ACTUATION OF THI S DEVI CE W LL CAUSE
FI RE SUPPRESSI ON GAS TO DI SCHARGE. BEFORE
ACTUATI NG, ENSURE THAT PERSONNEL ARE
CLEAR OF THE AREA.

Make letters for "WARNING' 1.905 cn 3/4-inch tall, and all other lettering
0.9525 cmr 3/8-inch tall.

1.2 System Contro

.1.2.1 Controls

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

NOTE: Select the appropriate Division 28 Fire
Protection and Al arm section to address the project
requi renents.

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

Provide an el ectrical and nechani cal actuating control systemcontained in
a fire alarm panel specified in Section 28 31 70 | NTERI OR FI RE ALARM
SYSTEM ADDRESSABLE

.1.2.2 Suppressi on System Safing/ Di sconnect Switch

Connect the positive and negative conductors of the Class B

sol enoi d/ actuator/electric rel ease head circuitry in series to a |lock
switch. Provide and install the switch in an encl osure inside the
facility. A clearly visible sign on the enclosure, or inmediately
adjacent, is to explicitly indicate its purpose as "Fl RE SUPPRESSI ON
SYSTEM SAFI NG SW TCH"

1.3 El ectrical Wrk

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: Select the appropriate Division 28 Fire
Protection and Al arm section to address the project
requirenents

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

Electrical work is specified in Section 28 31 70 | NTERI OR FI RE ALARM
SYSTEM ADDRESSABLE

1.4 Qperating Instructions

Submit operating instructions for Cean Agent Fire Protection Systens
consi sting of raised or enbossed white letter on red rigid plastic or
enanel ed steel background and of a size to permit themto be easily read.

Provi de operating instructions at each renote control station.

Instructions are to clearly indicate necessary steps for the operation of
t he system
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Submit [six]][ ] copies of the operation and nmi nt enance nanuals 30
days prior to testing the Cean Agent Fire Protection Systens. Update and
resubnmit data for final approval no later than 30 days prior to contract
conpl eti on.

.1.5 Field Painting
Touch-up painting is to match equi pnent nanufacturer's original paint.

Pai nt all equi pnent, piping, and other conmponents of the systemred
conform ng to SAE AMS- STD-595A, Col or 11105.

.2 FI ELD QUALI TY CONTRCL

Conduct testing to determ ne conformance with the requirements in the
presence of the Contracting Oficer.

2.1 Manuf acturer's Field Service

Provi de an experienced manufacturer's field engineer to supervise
installation and testing of the system

. 2.2 Test Procedure

Prepare and submt the cl ean agent systemtest procedure to the
Contracting O ficer for approval 30 days prior to the planned prelimnary
tests.

. 2.3 Prelimnary Tests

R R R R R I R R R R R I R R I R I R R I R R R R I R I R I O O

NOTE: |If the specified systemis identified as
critical, configured, or mssion essential, use
Section 01 86 12.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR MECHANI CAL SYSTEMS to establish
predi ctive and acceptance testing criteria, and
del ete the second paragraph and add the follow ng
par agr aph.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

Perform PT& tests and provide submittals as specified in Section
01 86 12.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS

Pneurmatical ly test each piping systemat 1.034 negapascal 150 psi gage to
ensure no | eakage or reduction in gage pressure after 2 hours. Use the

di scharge of breathing air fromeach system di scharge nozzle to test

di scharge nozzles. Test renote control stations,initiating circuits,

abort switch circuit, automatic valves and all other components and
accessories individually to denponstrate proper functioning. At the
conpletion of tests and corrections, submt a signed and dated certificate
to the Contracting Officer attesting to the satisfactory conpletion of al
testing and that the systemis in operating condition.

.2.4 Formal Tests
Provi de the suppression agent, instrunments, personnel, appliances, and

equi prent necessary for testing are furnished by the Contractor at his
expense.
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At a time agreed upon by the Governnent, the Designated Fire Protection
Engi neer (DFPE), Omner's Representative (i.e. O&M System Engi neer), and
the AHJ or their designee(s) will witness fornmal tests and approve systens
before they are accepted. Ensure the presence of an experienced
technician regularly enployed by the systeminstaller during the testing.
During the testing, repeat any of the required tests, as directed by the
Contracting Oficer. Performa fan test w tnessed by the Governnent
wherein the enclosure integrity is required to performin accordance with
NFPA 2001, Annex D.

Provide the formal test results to the Contracting Oficer.

.3  CLOSEQUT ACTIVITIES

. 3.1 Record Draw ngs

Upon conpl etion, and before final acceptance of the work, subnmit a

conpl ete set of as-built (record) working draw ngs, including conplete
as-built circuit diagrans, of each clean agent systemfor record

purposes. Provide record working drawings [no smaller than A0 1189 by 841
nmr 30 by 42 inches, reproducible with title block 200 by 100 mm 8 by 4
inches simlar to full size contract drawings][in [dgn.][dwg.]el ectronic
format].

-- End of Section --
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