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NOTE: This gui de specification covers the

requi renents for high-pressure carbon dioxide fire
ext i ngui shing systens for protection of data
processi ng equi pnent and simlar el ectronics
occupanci es?.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Remove information and requirenents not required in
respective project, whether or not brackets are
present.

Conmment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be submtted as
a Citeria Change Request (CCR

EE R R R R R I I R I R R R I R I I R I R I R R R I R R R S R I R I R
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NOTE: Systemrequirenents nmust conformto Unified
Facilities Criteria (UFC) 3-600-01 Design: Fire
Protection Engineering for Facilities and NFPA 12,
"Carbon Di oxide Extinguishing Systens."
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NOTE: Wth mnor changes, this guide specification
can be adapted to other occupancies or needs, such
as the protection of electric generators. Tota

fl oodi ng carbon di oxi de systens shall not be
installed in normally occupi ed spaces. In other
spaces, consideration nust be given to the

possi bility that personnel could be trapped in an
at nosphere made by the di scharge of carbon dioxi de.
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Lockout keyed swi tches or audible pre-discharge
signals shall be provided. Provide a sufficient
time delay to allow for evacuation under worst case
conditions. Refer to safety cautions in NFPA 12. |f
there are questions concerning systemdesign, the
Engi neering Field Division, Naval Facilities

Engi neeri ng Comrand, Fire Protection Engineer,

shoul d be consul t ed.
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PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

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
this paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

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

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASME | NTERNATI ONAL ( ASME)

ASME B16. 11 (2005) Forged Fittings, Socket-Wl ding and
Thr eaded

ASME B16. 3 (2006) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

ASME B16. 39 (1998; R 2006) Standard for Ml leable Iron
Threaded Pi pe Unions; Casses 150, 250,
and 300

ASTM | NTERNATI ONAL ( ASTM

ASTM A 106/ A 106M (2008) Standard Specification for Seanl ess
Carbon Steel Pipe for High-Tenperature
Servi ce

ASTM A 53/ A 53M (2007) Standard Specification for Pipe

Steel, Black and Hot-Di pped, Zinc-Coated,
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Wl ded and Seanl ess
FM GLOBAL (FM
FM P7825 (2005) Approval Cuide

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

MBS SP-58 (2002) Standard for Pipe Hangers and
Supports - Materials, Design and
Manuf act ur e

MBS SP- 69 (2003; R 2004) Standard for Pipe Hangers
and Supports - Sel ection and Application

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

NFPA 12 (2007) Standard on Carbon Di oxi de
Exti ngui shi ng Systens

NFPA 70 (2007; AMD 1 2008) National Electrica
Code - 2008 Edition

NFPA 72 (2006) National Fire Al arm Code

NFPA 75 (2008) Protection of Information

Technol ogy Equi pnent

NFPA 90A (2008) Standard for the Installation of
Air Conditioning and Ventilating Systens

UNDERWRI TERS LABORATORI ES (UL)
UL Fire Prot Dr (2009) Fire Protection Equi pnent Directory
1.2 DEFI NI TI ON

a. Year 2000 conpliant - means computer controlled facility
conponents that accurately process date and tine data (including,
but not linited to, calculating, conparing, and sequencing) from
into, and between the twentieth and twenty-first centuries, and
the years 1999 and 2000 and | eap year cal cul ati ons.

1.3 SYSTEM DESCRI PTI ON

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NOTE: ldentify the rooms, spaces, or areas, as
appropriate, which are to be protected by each type
of system If the volunme of the space under raised
floors does not exceed 56.60 cubic neters 2000 cubic
feet, total flooding systemis not required.

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

Desi gn and provide [new and nodify existing] high-pressure carbon dioxide

[hose reel fire extinguishing systens for protection of [__ 11 [and]
[underfl oor total flooding fire extinguishing systens for spaces under
raised floors] for protection of [ ]. The system design and

manuf acturer's products including design, naterials, fabrication, assenbly,
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1.

erection, exam nation, inspection, and testing shall be in strict

accordance with the required and advi sory provisions of NFPA 12,

[ NFPA 72, ]

system [shal |l be designed for earthquakes and] shall include all

[ NFPA 70, ]

[ NFPA 75,1 [and] [ NFPA 90A,] except as nodified herein. Each

mat eri al s,

accessories, and equi pnent inside and outside the building to provide each

system conpl ete and ready for use.

each systemto give full consideration to blind spaces, piping,
ductwork, and other construction and equi prent in accordance
wor ki ng drawi ngs to be submitted for approval. Devices and

equi prent ,
with detail

equi pnent for fire protection service shall

Desi gn and provi de piping | ayout of

el ectrical

be listed in UL Fire Prot Dir

or approved by FM P7825 for use in carbon dioxide fire extinguishing

syst ens.

Prepare Al

di oxi de pi ping | ayout

(Plans)."
Show det ai |

. 3.1 Det ai | Draw ngs

841 x 594 mr 24 by 36 inch detail working draw ngs of carbon

in accordance with NFPA 12 "Worki ng Draw ngs

Show data essential for proper installation of each system

s plan view, elevations, and sections of the systems supply and
pi ping. Show pi pi ng schematic of systems supply, devices, valves, pipe,
and fittings. Show point-to-point electrical wring diagrans.

. 3.2 System Cal cul ati ons

Submit cal cul ati ons showi ng that open-area snoke detectors cal cul ations

comply with specified power consunption limtation requirenments.

After conpl

pur poses.
with title

.3.3 As-Built Draw ngs of Each System

etion, but before final acceptance of the work, subnit a

conmpl ete set of as-built working draw ngs of each systemfor record
Submit Al 841 x 594 mr 24 by 36 inches reproducible nylar film
block simlar to full-size contract drawi ngs. Furnish the
as-built (record) working drawings in addition to the as-built contract
drawi ngs required by Division 1, "Ceneral Requirenents."

4 SUBM TTALS

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project. Submittals should be kept

to the mninumrequired for adequate quality control.

A “G following a submittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the submittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnment approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used followi ng the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident

SECTION 21 21 01.00 20 Page 6
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Management System (RMB) 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.

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

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] The following shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

The [ ] Division, Naval Facilities Engineering Command, Fire Protection
Engi neer, will review and approve all submittals in this section requiring
CGover nment approval . ]

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

NOTE: For projects administered by the Pacific

Di vi sion, Naval Facilities Engi neering Command, use
the optional "SUBM TTALS" article i nmedi ately bel ow
and del ete the general "SUBM TTALS" article above.

EE R I R I R R I R I R I R R I R I I R I R I R R R I R I R R R I R

The [ ] Division, Naval Facilities Engineering Command, Fire Protection
Engi neer del egates the authority to the Quality Control (QQC
Representative's U S. Registered Fire Protection Engineer for review and
approval of submittals required by this section. Submit tothe [ |

Di vi sion, Naval Facilities Engineering Cormmand, Fire Protection Engi neer
one set of all approved submittals and drawi ngs i medi ately after approval
but no nore later than 15 working days prior to final inspection.]

SD- 02 Shop Drawi ngs
Piping layout[; C[; G [____ 11
Electrical wiring diagrams[; C[; G [____ 11

SD- 03 Product Data

Storage cylinders[; C[; G [_____ 11
Di scharge head[; C[; G [___ 11
Mani folds[; CI[; G [_____ 1]

Di scharge alarn[; C[; G |
Pipe and fittings[; G[; G [____ 11

Pi pe hangers and supports[; C[; G |
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Actuating stations[; C[; G [___ 11

Pressure switch[; C[; G [_____ 1]

Control panel[; CQ[; G [_____ 1]

Snoke detectors[; C[; G [_____ 1]

Heat activated detectors[; CG[; G [___ 11

Alarm horns[; C[; G [
Alarmbells[; C[; G [

[Audio] Visual alarns[; C[; G [___ 11
Dampers[; C][; G [_____ 1]

Main and reserve switch[; C[; G [_____ 1]
Warning signs[; CG[; G [____ 11

Storage batteries[; C[; G [____ 1]
Battery charger[; C[; G [____ 1]

Annot at e descriptive data to show the specific nodel, type, and
size of each item

SD- 05 Design Data
System cal culations[; C[; G [
Cal cul ations substantiating battery capacity[; C[; G |
pen-area snoke detectors calculations[; C[; G [___ 11
SD- 06 Test Reports
Prelimnary tests on piping systens[; C[; G [___ 11
Submit certificates for prelimnary test on piping systens.
SD-07 Certificates
Qualifications of installer[; C[; G [
SD-10 Operation and Mi ntenance Data
Di scharge head, Data Package 3[; C][; G |
Control panel, Data Package 3[; CG[; G [___ 11

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

SD- 11 C oseout Submttals

As-built draw ngs of each systen[; C[; G [___ 11

SECTION 21 21 01.00 20 Page 8
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5 QUALI TY ASSURANCE
5.1 Qualifications of Installer

Prior to installation, subnmt data showing that the Contractor has
successfully installed high-pressure carbon dioxide fire extinguishing
systens of the sane type and design as specified herein, or that Contractor
has a firmcontractual agreenent with a subcontractor having such required

experience. The data shall include the nanes and | ocations of at |east two
installations where the Contractor, or the subcontractor referred to above,
has installed such systens. Indicate the type and design of each system

and certify that each system has perforned satisfactorily for not |ess than
18 nont hs.

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

NOTE: For projects adnministered by the Pacific

Di vision, Naval Facilities Engi neeri ng Command,

i nclude the foll owi ng optional paragraph requiring
the m nimum qualification of a NICET Level -111
technician for preparation of all fire protection
system dr awi ngs.

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

[Qualifications of System Technician: Installation draw ngs, shop draw ng
and as-built draw ngs shall be prepared, by or under the supervision of, an
i ndi vi dual who is experienced with the types of works specified herein, and
is currently certified by the National Institute for Certification in

Engi neeri ng Technol ogi es (NI CET) as an engi neering technician with m ni num
Level -111 certification in Special Hazard System program Contractor shal
submit data for approval show ng the nanme and certification of all involved
i ndividuals with such qualifications at or prior to submittal of draw ngs.]

.6 SPARE PARTS

Furni sh the follow ng spare parts

a. Two of each type detector install ed.

b. One of each type of audible and visual alarm device installed.

c. Two of each type of fuse required by the system

d. Five conplete sets of system keys.
7 ELECTRI CAL WORK
Provide el ectrical work associated with this section under Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM except for control [and fire alarn] wring.
[Provide fire alarm system under Section 28 31 74.00 20 | NTERI OR FI RE ALARM
SYSTEM ] Provide control [and fire alarm wiring[, including connections
to fire alarmsystens,] under this section in accordance with NFPA 70.
Provide wiring in rigid metal conduit or internediate netal conduit, except

electrical netallic tubing conduit nmay be provided in dry |ocations not
encl osed in concrete or where not subject to nechanical danage

SECTION 21 21 01.00 20 Page 9



PART 2  PRODUCTS

2.1 DESI GN OF CARBON DI OXI DE FI RE EXTI NGUI SHI NG SYSTENMS
NFPA 12, except as nodified herein.

2.1.1 Under fl oor Total Flooding Systens

Provi de uni form di scharge to each raised floor space to achieve a factor of

one pound of carbon dioxide for each [0.28 cubic netersl0 cubic feet of
underfl oor volune in one mnute for underfl oor volunes of 56.6 cubic neters
2000 cubic feet or less] [and] [0.34 cubic neterl2 cubic feet of underfloor

volume in one mnute for underfloor volunmes greater than 56.6 cubic neters
2000 cubic feet, except that m ninum supply of carbon di oxide shall be 91 kg
200 pounds].

2.1.2 Under fl oor Total Flooding Systens Supply

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

NOTE: Designer nust ensure that no suffocation
hazard will exist in any roons w th underfl oor total
flooding systens or within any space to which the
carbon di oxide mght mgrate after discharge. Check
with Fire Protection Engineer if in doubt.

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O
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NOTE: When a single total flooding underfloor
supply is to protect nore than one underfloor zone,
clearly indicate the requirenents on the draw ngs.

EE IR R I R R I I R R I I I R R R R S R R R I Rk I I R R I R O S

Supply shall include high-pressure storage cylinders, racks, manifolds,
beam scal es, and associ ated equi pnent. Supply shall consist of carbon
dioxide in[__ ] [34 kg] [75 pound] cylinders. Arrange the first [ ]

cylinders for discharge upon activation of the nmain control, and the
remai ni ng [ ] cylinders for discharge upon activation of the reserve
control

2.2 Pl PE AND FI TTI NGS

2.2.1 Pi pe
Thr eaded end connections, Schedule 80 or Wight Cass XS (Extra Strong),
except that sizes snmaller than one inch may be Schedul e 40 or Weight C ass

STD (St andard).

a. ASTM A 53/ A 53N, Type E (electric-resistance wel ded, Grade A or
Grade B) or Type S (seam ess, Grade A or Grade B).

b. ASTM A 106/ A 106, Grade A or Gade B.
2.2.2 Threaded Fittings

ASME B16. 11, except sizes 50 mr 2 inches and smaller may conformto
ASME B16. 3, dass 300.
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2.

2.

2.

2.3 Uni ons

ASME B16. 39, d ass 300.
3 Pl PI NG ACCESSORI ES
3.1 Escut cheon Pl ates

Provide split hinge netal plates for piping entering floors, walls, and
ceilings in exposed spaces. Provide polished stainless steel plates or
chrom um pl ated finish on copper alloy plates in finished spaces. Provide
paint finish on netal plates in unfinished spaces.

3.2 Pi pe Sl eeves

Provi de where piping passes entirely through walls, ceilings, roofs, and
floors. Provide sleeves of sufficient length to pass through entire

thi ckness of walls, ceilings, roofs, and floors. Provide 25 mr one inch

m ni mum cl earance between exterior of piping and interior of sleeve or
core-drilled hole. Firmy pack space with mineral wool insulation and sea
bot h ends of sleeve or core-drilled hole with plastic waterproof cenent
which will dry to a firmbut pliable mass, or provide nechanically

adj ustabl e segnented el astoneric seal. In fire walls and fire floors, sea
both ends of sleeves or core-drilled holes with UL listed fill, void, or
cavity material .

a. Sleeves in Masonry and Concrete: Provide hot-dipped gal vani zed
steel, ductile-iron, or cast iron sleeves at walls, ceilings,
roofs, and floors. Core-drilling of masonry and concrete may be
provided in lieu of sleeves provided that cavities in the
core-drilled holes are conpletely grouted snooth.

b. Sleeves in Gther Than Masonry and Concrete: Provide 26 gage
gal vani zed steel sheets.

. 3.3 Pi pe Hangers and Supports

Provi de MSS SP-58 and MSS SP-69, Type 1, with adjustable type support rods,
except as specified or indicated otherwise. Attach to steel joists with
Type 19 or 23 clanps and retaining straps. Attach to steel Wor S beans
with Type 21, 28, 29, or 30 clanps. Attach to steel angles and vertica
web steel channels with Type 20 clanp with beam cl anp channel adapter
Attach to horizontal web steel channel and wood with drilled hole on
centerline and doubl e nut and washer. Attach to concrete with Type 18
insert or drilled expansion anchor.

.4 PRESSURE RELI EF DEVI CE

Provi de each systemwi th an approved devi ce designed to operate between
16.50 and 20.70 MPa (gage) 2400 and 3000 psig. Locate the device between
the storage cylinder manifolds and normal ly cl osed val ves.

.5 SYSTEM CONTROL

Provi de apparatus, accessories, conponents, and associated materials
specified or required. Provide [automatic] [and] [manual] [conbination]
[electric] [and] [pneumatic] [mechanical pull cable] type of actuating
stations conplete and ready for operation. For electrically actuated
systens, provide nain and reserve switch. Switch will select between nain

SECTION 21 21 01.00 20 Page 11



2.

and reserve carbon dioxide supplies, |located adjacent to the cylinder bank
or at the control panel. [Detection systemshall be conplete Cass A
electrically supervised, conbination, automatic, and manual. Automatic
aut omati on shall be acconplished by [snpoke] [and] [heat] detectors.]

.5.1 Manual Control Station for Underfloor Total Flooding System

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

NOTE: Onit if total flooding systemfor underfl oor
areas is not to be provided.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

[Provide stations [at the principal exits fromeach protected space]

[ ].] For systens that are mechanically or pneumatically activated,
provide a separate station for main supply and for reserve supply of carbon
di oxi de at each location. For electrically activated systens, provide one
station at each location. Mark each station to indicate its function

.5.2 Sequence of Operation

Smoke detection systemshall be [cross-zoned,] [priority matrix,] [or have
common circuit individual detector verification capability]. [If a
cross-zoned systemis used, each protected area shall contain two snoke
detection circuits (zones), with each circuit having an equal nunber of
detectors connected thereto and no two adjacent detectors connected to the
same zone.] Upon activation of any snoke detector, the system shal

si mul taneously activate pre-di scharge alarms in the protected areas, signa
the building fire alarmcontrol panels to activate the building fire
evacuation alarns, and send a signal to the base fire departnent via the
base fire alarmsystem Upon activation of a second detector (on the
opposite zone of a cross-zoned system), the systens shall inmmediately shut
down [computer] [__ ] equi prent and air conditioning power, close fire
dampers [and fire doors], activate the discharge alarns, and initiate an
adj ustabl e zero to 60 second discharge tinme delay. At the end of the tine
del ay, [conputer power shall shut down,] [and] carbon di oxi de shal

di scharge into the protected area [and post discharge visual alarns shal
activate].

a. Upon activation by a nanual station, the systemshall inmediately
performthe above listed alarm functions and shutdown functions,
and initiate the adjustable tine delay. At the end of the del ay,
carbon di oxi de shall discharge into the protected area.

[b. Upon nmanual activation of the inhibit switch, time delay
count down, equi prent shutdown, and agent di scharge shall be
del ayed. Al other functions shall continue uni npeded. Upon
rel ease of inhibit switch, shutdown and di scharge functions shal
resune. Tinme delay shall not reset and shall resune countdown to
di scharge after release of sw tch.]

[c. Activation of the nmanual discharge |ever on the cylinder naster
di scharge head shall cause i nmedi ate agent discharge and i medi ate
operation of all alarmand shutdown functions specified in
par agraph entitled "Sequence of Qperation."]
5.3 Pressure-Cperated Fire Alarm Switch
Provide a pressure switch to actuate the building interior fire alarm
system upon the discharge of carbon di oxi de.
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.5.4 Pressur e- Operat ed Equi pnent Switch

R IR I S bk S bk kS S S Rk Sk S bk S S Rk I o S b Sk S S R Sk kR

NOTE: Onit if there is no air handling system
serving the underfl oor areas.

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

For each protected space, provide a switch to automatically shut down the
ai r handl i ng equi pnent upon the di scharge of carbon dioxide.

.5.5 Control Pane

Rk Ik kR IR R R I O o S S b R R Rk b ok b O R Ik kb Sk b R R o

NOTE: Use only when electrical actuation is
speci fi ed.

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

Provi de nodul ar type panel in a [flush] [surface] mounted steel cabinet
wi t h hinged door and cylinder |ock. Swtches and other controls shall not
be accessible without the use of a key. The control panel shall be a neat,
conpact, factory-wired assenbly containing all parts and equi pnent required
to provide specified operating and supervisory functions of the system
Panel cabinet shall be finished on the inside and outside with
factory-applied enanel finish. Provide separate alarm and trouble |anps

| ocated on the exterior of the cabinet door or visible through the cabinet
door for each zone initiating circuit. Provide promnent rigid plastic or
netal identification plates for all lanps and switches. [Provide a 100 mv
4 inch renpte systemtrouble bell, installed [in a constantly attended
area] [where shown], arranged to operate in conjunction with the interna
trouble signals of the panel. Provide renote bell with a rigid plastic or
nmetal identification sign which reads "Carbon Di oxi de System Trouble."
Lettering on identification sign shall be a m ni mum of one inch high.]
System control panel shall be UL |isted or FM approved for use in carbon

di oxi de fire extinguishing systemcontrol (releasing device service).

[ Provi de supervised isolation switch to permt testing or servicing of
electrical control systemw thout tripping of carbon dioxide system]

.5.5.1 Troubl e Signals

A single open or ground fault condition in detection (initiating) circuit
shall not result in any |oss of systemfunction, but shall cause the
actuation of systemtrouble signals. A ground fault condition or single
break in any other circuit shall result in the activation of the system
trouble signals. [Supervision of wiring external to the control panel for
nechani cal equi pment shutdown is not required, provided a break in such
wiring will cause the associ ated nechani cal equi pment to shut down.] Loss
of AC power, a break in the standby battery power circuits, or abnormal AC
power or |low battery voltage shall also result in the operation of the
systemtrouble signals. The abnormal position of any systemswitch in the
control panel shall also result in the operation of the systemtrouble
signals. Trouble signals shall operate continuously until the system has
been restored to nornal at the control panel

.5.5.2 Panel Switches
Panel shall be provided with the follow ng swi tches:

a. Trouble silencing switch which transfers trouble signals to an
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i ndicating lanmp. Upon correction of the trouble condition

audi bl e signals shall again sound until the switch is returned to
its normal position, or the trouble circuit shall be automatically
restored to normal upon correction of the trouble condition. The
silencing switch shall be a nonentary action, self-resetting type.

b. Evacuation alarmsilence switch which when activated shall silence
associ ated al arm devi ces and cause operation of systemtrouble
si gnal s.

c. Individual zone disconnect switches which when operated shal
di sable only their respective initiating circuit and cause
operation of the system and zone trouble signals.

d. Reset switch which when activated shall restore the systemto
normal standby status after the cause of the al arm has been
correct ed.

e. Lanp test swtch.

2.5.6 Secondary Power Supply

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

NOTE: Use only when el ectrical actuation is
speci fi ed.

Rk Ik Sk kR IR Rk I S S S I ARk Ik kb S R R Rk Ok S Rk Ik R

Provi de nickel cadmum |ead calcium or sealed | ead acid batteries and
charger. Dry cell batteries will not be pernmitted. Provide steel cabinet
with cylinder lock for batteries or house within control panel

2.5.6.1 St orage Batteries

R IR I S bk O bk I S kS I Sk kS Rk S bk S bk S b S R R Sk b S S Sk kS S S

NOTE: Use only when el ectrical actuation is
speci fi ed.

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

Provide batteries of the proper anpere-hour rating to operate the system
under standby conditions for [60] [24] hours and alarmconditions for an
additional [30] [15] minutes. Supervise batteries for |ow voltage and
circuit continuity. Provide calculations substantiating battery capacity.
Provide reliable separation between cells to prevent contact between

term nals of adjacent cells and between battery term nals and other neta
parts.

2.5.6.2 Battery Charger

EE R R I R R I R R R I I O R R R R R Sk S R Rk R I Rk S I I R R O

NOTE: Use only when electrical actuation is
speci fi ed.

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

Provi de automatic [high and | ow charging rate type] charger, capable of
recovering batteries fromfull discharge to full charge in 48 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 nmanually placed on a high rate of charge as
part of the unit assenbly if high-rate switch is provided.
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2.

2.

6 DETECTOR
6.1 Open- Area (Spot-Type) Snoke Detectors

Desi gn for detection of abnormal snoke densities by the [ionization]

[ photoel ectric] principle. Provide control and power nodules required for
operation integral with the main control panel. Detectors and associ ated
nodul es shall be compatible with the main control panel and shall be
suitable for use in a supervised circuit. [Detector circuits shall be of
the four-wire type whereby the detector operating power is transmtted over
conductors separate fromthe initiating circuit.] [As an alternate,
detector circuits of the two-wire type whereby the detector operating power
is transmitted over the initiating circuits are permtted if:]

a. Detectors used are approved by the control panel manufacturer for
use with the control panel provided.

b. The detectors are UL |listed or FM approved as bei ng conpati bl e
with the control panel

[When two-wire detectors are used, the total nunber of detectors on a
detection circuit shall not exceed 50 percent of the nmaxi mum nunber of
detectors allowed by the control panel manufacturer for that circuit and
the standby current draw of the entire systemshall not exceed 50 percent
of the rated output of the system power supply nodules. Additional zones
above those specified in the paragraph entitled "Annunciation Zones" shal
be provided if required to neet the above requirenents. Calcul ations
showi ng conpliance with the specified power consunption limtation

requi renents shall be submitted.] The nanufacturer's data submtted under
the paragraph entitled "Manufacturer's Catal og Data" shall clearly indicate
the conpatibility of the detectors with the control panel provided and the
maxi mum nunber of detectors permtted per zone. Malfunction of the
electrical circuits to the detector or its control or power units shal
result in the operation of the systemtrouble signals. Each detector shal
contain a visible indicator |anp that flashes when the detector is in the
normal standby node and gl ows continuously when the detector is activated.
[ Renot e indicator |anmp shall be provided for each detector |ocated above
ceilings, beneath raised floors, or otherw se concealed fromview ] Each
detector shall be the plug-in type with tab-1ock or tw st-lock, quick

di sconnect head and separate base in which the detector base contains screw
termnals for making wiring connections. Detector head shall be renovabl e
fromits base wi thout disconnecting wires. Renpbval without disconnecting
any wires. Renoval of detector head fromits base, shall cause activation
of systemtrouble signals. Each detector shall be screened to prevent the
entrance of insects into the detection chanbers.

.6.1.1 | oni zation Detectors

Mul tipl e chamber type which is responsive to both visible and invisible
products of combustion. Detectors shall not be susceptible to operation by
changes in relative humdity.

.6.1.2 Phot oel ectric Detectors

Qperate on a multiple cell concept using a light-emtting diode (LED) I|ight
source.
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2.

6.2 Spot Heat Activated Detectors

Provi de detectors for [surface] [flush] outlet box nmounting. Support
detectors independently of conduit, tubing, or wring connections.
Detectors shall be conpletely netal enclosed and shall be [conbination
fixed tenperature and rate-of-rise] [fixed tenperature and rate
conmpensated] [__ ] type. Contacts shall be self-resetting after
[response to rate-of-rise] actuation. [Operation under fixed tenperature
actuation shall result in an indication which my be noted by externa

vi sual inspection of the detector, or the detector may be the
self-resetting type.] Provide fixed tenperature type detectors in areas
subj ect to abnormal tenperature changes. [Furnish a portable electric
device suitable for testing the detectors.]

.6.3 Det ect or Spaci ng and Location

NFPA 72, the nmanufacturer's recommendations, and the requirenents stated
herein. Spacing and | ocation of detectors shall take into account the
airflowinto the roomand supply diffusers. Detectors shall not be placed

closer than 1.50 neters 5 feet froma discharge grill. [Spacing of
detectors under raised floors shall not exceed [23.20 square neter] [250
square feet] [__ ] per detector.] Detectors installed beneath raised

floors shall be mounted with the detector base within 50 mr 2 inches of the
underside of the raised floor framng, with the detector facing dowward
Wiere the space under the raised floor is less than 305 mr 12 inches in

hei ght, detectors shall be nmounted with their bases in the upper half of
the underfl oor space. Under no circunstances shall detectors be nmounted
facing upward.

T INH BI T SW TCH

Provi de one switch where indicated. Activation of switch shall delay only
time del ay countdown, equi pnent shutdown, and agent discharge. Switch
shal | be guarder, spring-loaded type which operates only when pressure is
manual |y applied to the switch. Upon rel ease of nmanual pressure, switch
shal | deactivate allow ng del ayed functions to resune. After start of
agent discharge, switch shall have no effect. Activation of switch during
normal (non-alarnm conditions shall cause activation of systemtrouble

si gnal s.

.8 ALARM SI GNALLI NG DEVI CES

Provi de each protected area with audible and visual alarnms |ocated as
shown. Alarmcircuits shall be electrically supervised. Provide separate
and di stinct audible and visual pre-discharge and di scharge signals. Were
the building is equipped with a separate fire evacuation alarm system the
di scharge signals shall also be distinct fromthose used by the building
fire evacuati on system Each signal device shall be provided with a rigid
plastic or nmetal identification sign with lettering a nmininmmof 40 mm 1.5
i nches high. The pre-discharge alarmshall be | abelled "FIRE'" and the

di scharge alarm shall be | abell ed "CARBON DI OXI DE DI SCHARGE. "

[ Post-di scharge visual alarns shall be |ocated outside entrances to
protected areas, and provided with warning signs readi ng "CARBON DI OXI DE
DI SCHARGED WHEN FLASHI NG - DO NOT ENTER. "]

.8.1 Alarm Bel | s

[ Surface nmounted] [Recessed], [ ] [250 mm] [10 inch] dianeter with
mat chi ng nounti ng back box. Bells shall be of the vibrating type suitable
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for use in an electrically supervised circuit. Bells shall be of the
underdone type and produce a sound output rating of at |east 90 decibels at
3 neters 10 feet. Bells shall be finished in red enanel

.8.2 Al ar m Hor ns

[ Surface nmounted] [ Recessed], vibrating type suitable for use in an
electrically supervised circuit and with a sound output rating of at |east
90 decibels at 3 neters 10 feet. Horns shall be finished in red enanel

.8.3 Vi sual Al arns

[Surface] [Flush] nounted | anp assenbly suitable for use in an electrically
supervised circuit. Lanmp shall be the flashing [stroboscopic]

[i ncandescent] [rotary beacon] type and powered fromthe control pane
alarmcircuit. Lanps shall provide a mninmum of 50 candl e power. Flash
rate shall be between 60 and 120 flashes per m nute. Lanps shall be
protected by a thernoplastic lens, red for pre-di scharge alarns and bl ue
for discharge [and post-discharge] alarms. [Visual alarns may be part of
an audi o-vi sual al arm assenbl y. ]

.9 MAI N ANNUNCI ATOR

Annunci ator shall be integral with the main control panel. Provide
separate alarmand trouble | anps for each zone alarminitiating circuit

| ocated on the exterior of the cabinet door or visible through the cabinet
door. Supervision will not be required provided a fault in the annunci ator
circuits results only in loss of annunciation and will not affect the
normal functional operation of the remainder of the system Each | anp
shal | provide specific identification of the [zone] [area] [device] by
nmeans of a permanent label. |In no case shall zone identification consist
of such words as "Zone 1," "Zone 2," but shall consist of the description
of the [zone] [area] [device].

.9.1 Annunci ati on Zones
Arranged as foll ows:
.9.1.1 Renpt e Annunci at or Pane

Locate as shown. Panel shall duplicate all requirenents specified for the
mai n control panel annunciator, except that in |ieu of individual zone
trouble lanmps a single trouble lanp may be provided. Panel shall have a
lanp test switch. Zone identification shall be by nmeans of [permanently
attached rigid plastic or metal plate(s)] [silk-screened | abels attached to
the reverse face of backlighted viewing window(s)]. Panel shall be of the
[interior] [waterproof] type, [flush] [surface] [pedestal]-nounted.

.9.1.2 G aphi ¢ Annunci at or Pane

Locate as shown. Panel shall be of the [interior] [weatherproof] type,
[flush] [surface] [pedestal]-nounted. Panel shall be provided with the
floor plan of the protected area(s), drawn to scale, with renote al arm

| anps nounted to represent the |ocation of each alarminitiating device.
Panel graphic shall also show the |ocation of the annunciator panel and
control panel, and shall have a "you are here" arrow showing its | ocation
Oient floor plan on graphic to location of person view ng the graphic;
i.e., the direction the viewer is facing shall be towards the top of the
graphic display. Provide a North arrow. [Principal roons and areas shown
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2.

shall be labeled with their room nunbers or titles.] The panel |ocation
shall be shown on the floor plan. Detectors nmounted on ceilings, [above
ceilings,] and beneath raised floors [and different types of initiating
devi ces] shall have different synbols or |anps of different colors for
identification. Lanps shall illum nate upon actuation of their
correspondi ng device and remain illumnated until the systemis reset.
Panel shall have a | anp test swtch.

10  AUTOVATI C SMXKE- FI RE DAVPERS

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

NOTE: |Insert appropriate Section nunmber and title
in blank bel ow using format per UFC 1-300-02.

Rk Ik kR IR R R I O o S S b R R Rk b ok b O R Ik kb Sk b R R o

Provi de automatic control of snoke-fire danpers in openings and ductwork
penetrating the envelop of the protected area. Snoke-fire danpers are
specified in Section [23 00 00 AlR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND
EXHAUST SYSTEMS][_ ]. Dampers shall close upon activation of second
detector or upon activation of carbon di oxi de manual discharge station

11 SMOKE AND CARBON DI OXI DE EXHAUST SYSTEM

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

NOTE: Insert appropriate Section nunber and title
in blank bel ow using format per UFC 1-300-02.

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

Provi de under Section [23 00 00 AIR SUPPLY, DI STRI BUTI ON, VENTILATI ON, AND
EXHAUST SYSTEMS|[ ] and as specified herein. Provide a key-operated
OV OFF switch with red and green indicator lights for control of exhaust

fans fromeach protected space. Geen light shall remain illumnm nated when
exhaust systemis in standby status. Geen light shall extinguish and red
light shall illum nate when systemis operating. Provide an interlock from

the carbon di oxi de systemto prevent operation of exhaust system during
carbon di oxi de system di scharge and for a mininumof 10 mnutes after
carbon di oxi de di scharge. Ten minutes after carbon dioxide di scharge,
exhaust system shall be operable by the key switch even if snoke detectors
are still in alarmnode. Locate swi tches outside the protected spaces.

.12 OPERATI NG PONER

EE IR R R I R R I I R R I I O R R R R S S R Ik Rk S I I R R O O

NOTE: Delete the first three sentences (in
brackets) if electrical actuation systens are not
speci fi ed.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

[tain AC operating power to control panel and battery charger fromthe
line side of the incom ng building power source ahead of all building
services] [at the location indicated]. Provide independent, properly fused
safety switch, with provisions for |ocking the cover and operating handl e
in the PONER ON position for these connections, and | ocate adjacent to the
main distribution panel. Paint switch box with red enanel and identify by
a lettered designation. Provide wiring in accordance with NFPA 70. Wring
for 120-volt circuits shall be No. 12 AWG minimum Wring for | owvoltage
DC circuits shall be No. 14 AWG minimum Wring shall be col or coded.
Provide wiring in netal conduit or electrical netallic tubing.
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2.

13 CONDUCTOR | DENTI FI CATI ON

Identify circuit conductors w thin each encl osure where a tap, splice, or
termnation is made. Conductor identification shall be by plastic-coated,
sel f-sticking printed nmarkers or by heat-shrink type sleeves. Attach the
markers to prevent accidental detachnent. Ildentify control circuit

term nations.

.14 OPERATI NG | NSTRUCTI ONS

Provide at each renpte control station. |Instructions shall clearly
indicate steps for systemoperation. The proposed | egend for operating
instructions shall be approved before installation. Instructions shall be

enbossed white letters on red rigid plastic backgrounds. Lettering shal

be a m nimmof 6.50 mr 0.25 inch high for operating instructions and 25 mr
1 inch high for identification of system operating devices and contro

val ves.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Equi prent, materials, installation, workmanship, fabrication, assenbly,
erection, exam nation, inspection, and testing shall be in accordance with
NFPA 12, except as nodified herein. Install piping straight and true to
bear evenly on hangers and supports. Keep the interior and ends of new

pi ping and existing piping affected by the Contractor's operations
thoroughly cl eaned of water and foreign nmatter. Keep piping systens clean
during installation by neans of plugs or other approved nethods. Wen work
is not in progress, securely close open ends of piping to prevent entry of
water and foreign matter. |nspect piping before placing into position.

.2 Pl PE AND FI TTI NGS

Test, inspect, and approve piping before concealing. Provide fittings for
direction changes in piping and for connections. Jointing conpound for
pi pe threads shall be Teflon pipe thread paste; apply only to nale

threads. Provide exposed ferrous pipe threads with one coat of zinc

nol ybdate priner applied to minimumdry filmthickness of 0.025 mv 1.0 ml.
Pi pe nipples 150 mm 6 inches |Iong and shorter shall be Schedul e 80 stee

pi pe. Provide tapered-reducing pipe fittings for changes in piping size;
bushings will not be pernmitted. M ninmum pipe sizes for hose reel systens
shall be 20 mr 0.75 inch.

.3 Pl PE HANGERS AND SUPPORTS

Provi de additional supports for the concentrated |oads in piping between
hangers and supports, such as for valves. Support steel piping as follows:

MAXI MUM SPACI NG ( METERS)

Nom nal Pi pe 25.0 and
Size (mMm) Under 32 40 50 65 80 100 125 150

Steel Piping 2.10 2.40 2.75 3.00 3.40 3.70 4.30 4.60 5.20
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MAXI MUM SPACI NG ( FEET)

Nom nal Pi pe 1.0 and
Si ze (I nches) Under 1.25 1.5 2 2.5 3 4 5 6
St eel Piping 7 8 9 10 11 12 14 15 17

.4 FI ELD PAI NTI NG

Clean, pretreat, prine, and paint new carbon dioxide fire extinguishing
systens including val ves, piping, conduit, hangers, supports, m scellaneous
met al wor k, and accessories. Apply coatings to clean, dry surfaces, using
clean brushes. Cean surfaces to renove dust, dirt, rust, and | oose mll
scale. |Inmediately after cleaning, provide the netal surfaces with one
coat of pretreatnment priner applied to a mninumdry filmthickness of
0.076 mr 0.3 mil, and one coat of zinc nolybdate prinmer applied to a

m nimumdry filmthickness of 0.025 mr 1.0 mil. Shield operating devices
with protective covering while painting is in process. Upon conpletion of
pai nting, renove protective covering fromoperating devices. Renove

devi ces which are painted and replace with new devices. Provide prined
surfaces with the foll ow ng:

4.1 Systens in Unfinished Areas

Unfini shed areas are defined as attic spaces, spaces above suspended
ceilings, craw spaces, pipe chases, and spaces where walls or ceilings are
not painted or not constructed of a prefinished material. Provide prined
surfaces with one coat of red al kyd gl oss enanel applied to a mninumdry
filmthickness of 0.025 mr 1.0 ml.

. 4.2 Systens in Oher Areas

Provide primed surfaces with two coats of paint to nmatch adjacent surfaces
except provide valves and operating accessories with one coat of red al kyd
gl oss enanel applied to a mininumdry filmthickness of 0.025 mr 1.0 m .
Provide piping with 50 mr 2 inch wide red enanmel bands or self-adhering red
pl astic tape bands spaced at maximumof 6 neters 20 foot intervals

t hroughout the piping systens, except in finished areas, such as offices,
the red bands may be del et ed.

.5 FI ELD QUALI TY CONTRCL

Performtests to determne conpliance with the specified requirenents in
the presence of the Contracting Oficer. Test, inspect, and approve piping
bef ore covering or concealing.

.5.1 Prelimnary Tests

Pneurmatically test each piping systemw th carbon di oxide, nitrogen, or dry
air at 1034 kPa (gage) 150 psig for 2 hours with no | eakage or reduction in
gage pressure. (Gages used shall be calibrated. Upon conpletion and before
final acceptance of the work, test each piping system by discharging a

m ni mum of one 34 kg 75 pound cylinder of carbon dioxide to denonstrate the
reliability and proper functioning of each pressure-operated switch and the
di scharge of carbon di oxi de gas from each system di scharge nozzle. After

di scharge, clean wire screens at nozzles if provided. |f screens or
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nozzl es show evi dence of plugging, discharge an additional cylinder wth
the nozzles renmoved. Individually test renote control stations and ot her
components and accessories to denonstrate proper functioning. Wen tests
have been conpl eted and corrections made, submt a signed and dated
certificate.

.5.2 Formal I nspection and Tests

Do not submt request for formal tests and inspection until prelimnary
tests and corrections are conplete and approved. The [ ] Division,
Naval Facilities Engineering Command, Fire Protection Engineer, wll
witness fornal tests and approve all systens before they are accepted.
Submt witten request for formal inspection at least [__ ] [15] working
days prior to the inspection date. An experienced technician regularly
enpl oyed by the systeminstaller shall be present during the inspection

At this inspection, repeat the required tests as directed. Furnish carbon
di oxi de, instruments, appliances, equipnent, and personnel for the tests.

.6 SCHEDULE
Sone netric neasurenents in this section are based on mat hematica
conversion of inch-pound neasurenent, and not on netric neasurenent
conmonly agreed to by the manufacturers or other parties. The inch-pound
and netric neasurenents shown are as foll ows:

Pr oduct s | nch- Pound Metric

Alarm Bel | s Di aneter - 10 in. D aneter - 250 mm

-- End of Section --
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