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SECTION 21 21 02.00 20

CARBON DI OXI DE FI RE EXTI NGUI SHI NG ( LOW PRESSURE)
11/ 09

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

NOTE: This guide specification covers the
requi renents for | ow pressure carbon dioxide fire
ext i ngui shi ng systens.

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 requirenents 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 R I R S R R R R R S I R R R R R R R S R R R

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: If the total carbon dioxide system

requi renent, including reserves, does not exceed 908
kg 2000 pounds, design a high pressure carbon

di oxi de system using Section 21 21 01.00 20 CARBON
DI OXI DE FI RE EXTI NGUI SHI NG (HI GH PRESSURE) . System
requi renents nust conformto UFC 3-600-01, "Fire

Protection Engineering for Facilities".
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

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

NOTE: |If there are questions concerning system
design, consult with the Engineering Field Division
Naval Facilities Engineering Systens Conmand, Fire
Prot ecti on Engi neer.

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
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NOTE: Project drawi ngs should indicate the
followi ng information:

1. Locations of refrigerated storage tank, hose
reels, control stations, control panels, storage
batteries, battery chargers, and associated
connecti ons.

2. The arrangenent and |ocation of additional zone
sel ector valves for total flooding and |oca
application systens.

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

PART 1 GENERAL

1.1 REFERENCES

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

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 will automatically
be deleted fromthis section of the project

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

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

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.

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16. 3 (2021) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

ASME B16. 11 (2022) Forged Fittings, Socket-Wlding and
Thr eaded

ASTM | NTERNATI ONAL ( ASTM
ASTM A53/ A53M (2022) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

ASTM A106/ A106M (2019a) Standard Specification for
Seaml ess Carbon Steel Pipe for
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Hi gh- Tenperature Service
FM GLOBAL (FM

FM APP GUI DE (updat ed on-1ine) Approval Cuide
http: //ww. appr oval gui de. cont

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

M5S SP- 58 (2018) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture,
Sel ection, Application, and Installation
MBS SP- 69 (2003; Notice 2012) Pipe Hangers and
Supports - Selection and Application (ANSI
Approved Anerican National Standard)
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 12 (2022) Standard on Carbon Dioxi de
Exti ngui shing Systens

NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code

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

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

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

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

CID A-A-2962 (Rev A; Notice 2) Enamel, Al kyd, d oss,
Low VOC Cont ent

FS TT- P- 645 (Rev C, Notice 1) Primer, Paint,
Zi nc- Mol ybdat e, Al kyd Type

UNDERWRI TERS LABORATORI ES (UL)
UL Fire Prot Dir (2012) Fire Protection Equi pnent Directory
1.2 [ RELATED REQUI REMENTS

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS, applies to
this section, with the additions and nodifications specified herein.

]11.3 DEFI NI TI ONS
a. Installer: The installer of the | ow pressure carbon dioxide fire
extingui shing system either the Contractor or the subcontractor

proposed by the Contractor to performthe work and with whomthe
Contractor has a firmcontractual agreement.
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4 SYSTEM DESCRI PTI ON

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: Identify the roons, spaces, or areas, as
appropriate, which are to be protected by each type
of system Refer to M L-HDBK-1008A for gui dance.

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

Design and [provide new] [and] [nodify existing] |ow pressure carbon

di oxi de [hose reel fire extinguishing systens for protection of [ 11
[and] [[underfloor] [and] [total flooding] [and] [l ocal application] fire
ext i ngui shing systenms for protection of | 11. Design, equipnent,

materials, installation, workmanship, exam nation, inspection, and testing
shall be in accordance with required and advi sory provisions of NFPA 12, |
NFPA 70,1 [NFPA 72,1 [NFPA 75,1 [and] [NFPA 90A,] except as nodified
herein. Each system [shall be designed for earthquakes and] shall include
all materials, accessories, and equi prent inside and outside the building
necessary to provide each system conpl ete and ready for use. Design and
install each systemto give full consideration to blind spaces, piping,

el ectrical equi pnment, ductwork, and other construction and equi pnent in
accordance with the approved submtted draw ngs.

4.1 Pi pi ng Layout

Submit drawi ngs on sheets not smaller than A0 1189 by 841 mr 30 by 42

i nches, in accordance with the requirenents for "Wrking Drawi ngs (Plans)"
as specified in NFPA 12, and include data essential for proper
installation of each system Submt draw ngs showi ng detail plan view

i ncludi ng el evati ons and sections of the system supply and piping. Show
pi pi ng schematic of system supply, devices, valves, pipe and fittings.

[ Show point-to-point electrical wiring diagrans.] Include general |ayout
and arrangerment of the systemin plan and el evation view of tank and a
typi cal hose reel

4.2 Fire Extinguishing System Cal cul ati ons

Submit fire extinguishing system cal cul ations including substantiating
battery capacity cal cul ations. Show conpliance of open-area (spot type)
snoke detectors with specified power consunption linitation requirenents.

. 4.3 As-Built Record Draw ngs

After conpletion, but before final acceptance of the work, subnmit a

conplete set of as-built (record) draw ngs of each systemfor record

pur poses. Draw ngs shall be not smaller than A0 1189 by 841 mr 30 by 42

i nches reproduci ble drawings on nmylar filmwith title block ( 200 by 100 nm
8 by 4 inches) simlar to full-size contract drawi ngs. Submt the

as-built (record) working drawings in addition to the as-built contract

drawi ngs required by Division 1, "CGeneral Requirenments."

5 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 corresponding subnitta
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
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requi re Governnent approval, due to their conplexity
or criticality, with a "G'. GCenerally, other
submttal 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 Arny 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 Ofice; and "PO' for Project Ofice. Codes
following the "G typically are not used for Navy
and Air Force projects.

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

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

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

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

The fire protection engineer, [ ] Division, Naval Facilities
Engi neering Systems Command will review any approve all submittals in this
section requiring Governnent approval.]

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: For projects administered by the Pacific
Di vi sion, Naval Facilities Engineering Systens
Conmand, use the optional "SUBM TTALS" article
i medi ately bel ow and del ete the general

"SUBM TTALS" article above.

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

The [ ] Division, Naval Facilities Engineering Systens Conmand, Fire
Protecti on Engi neer del egates the authority to the Quality Control (QQ)
Representative's U S. Registered Fire Protection Engineer for review and
approval of submittals required by this section. Submt to the [ ]

Di vision, Naval Facilities Engineering Systens Command, Fire Protection
Engi neer one set of all approved subnittals and drawi ngs i mediately after
approval but no nore later than 15 working days prior to final inspection.]

SD- 02 Shop Drawi ngs
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Pi pi ng Layout; C[, | 11
El ectrical Wring Diagrans; ¢, [ 1]

SD- 03 Product Data

Refrigerated Storage Tank; G, [ 1]
Valves; ¢, [ 1]

AlarmBells; ¢, [ 1]

Pressure Relief Devices; C[, [___ 1]
Hose Reels and Hose; G, [ 1]

Di scharge Nozzles; G, [ 1]

Pipe and Fittings; G, [__ 1]

Pi pe Hangers and Supports; G, [ 1]
Actuating Station; G, [ 1]
Pressure Switches; C[, [ 1]

Control Panel; G, [ 1]

Storage Batteries; G, [ 1]

Smoke Detectors; C[, [ 1]

Spot Heat Detectors; C[, [__ 1]

AlarmHorns; ¢, [ 1]

[Audio] Visual Alarns; C[, [__ 1]
Danpers; C[, [ 1]

Warning Signs; C[, [ 1]
Battery Charger; G, [ 1]

For valves, include data for tank shut-off valve, master valve,
sel ector val ves, and by-pass valves. Data shall clearly indicate
conpatibility of detectors with control panel provided and naxi mum
nunber of detectors pernitted per zone.

SD- 05 Design Data
Fire Extinguishing System Cal cul ations; C[, [ 11
Substantiating Battery Capacity Cal culations; C[, | 11
Open-area (Spot Type) Snoke Detectors Cal culations; ¢, | 11

SD-06 Test Reports
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[ pen-area (Spot Type) Snoke Detectors; ¢, [ 11
Submit copies of UL listing or FM approval data show ng
conpatibility of the snoke detector nodel being provided with the
control panel being provided, if 2-wire detectors are proposed for
use. ]
Fire Extinguishing SystemPrelimnary Tests; ¢, [ 11
SD-07 Certificates

Parts Reliability; ¢, [

Installer Qualifications; ¢, [__ 11

Test Procedures; ¢, [ 11

Installation Personnel; C[, [__ 11

Current UL Listings or FM Approvals; G, [ 11

Contractor's Material and Test Certificate;, G, |
Pipe and Fittings; C[, [
SD-10 Operation and Mi ntenance Data
Refrigerated Storage Tank, Data Package 3; C[, [ 11
Hose Reels, Data Package 3; C[, [ 11
Di scharge Nozzles, Data Package 2; C[, |
Control Panel, Data Package 3; ¢, [ 11
Submit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA. Subnit copies of the nmanual after approval of
drawi ngs, prior to training course, and | ] cal endar days
prior to date of beneficial occupancy.
SD-11 d oseout Submittals
Actuating Station Operating Instructions Legend; C[, [ 11
As-built Record Drawi ngs; C[, |
1.6 QUALI TY ASSURANCE
1.6.1 Qualifications
1.6.1.1 Installer Qualifications
Prior to installation, subnmit evidence including systemtype and design
showi ng that installer has successfully installed at |east two
| ow pressure carbon dioxide fire extinguishing systens confornmng to the
requi renents of NFPA and of the sane type and design specified herein.
I ncl ude names and | ocations of the installations and witten certification

fromthe users that the systems have perforned satisfactorily for a period
of not less than 18 nonths.
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NOTE: For projects administered by the Pacific
Di vi sion, Naval Facilities Engineering Systens
Conmand, include the follow ng optional paragraph
requiring the mninumaqualification of a NI CET
Level -111 technician for preparation of all fire

protection system draw ngs.
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

[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 individual 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 nimm
Level -111 certification in Special Hazard System program Contractor

shall subnit data for approval showi ng the nane and certification of al

i nvol ved individuals with such qualifications at or prior to submttal of
dr awi ngs. ]

.6.1.2 Car bon Di oxi de System Techni ci an or Engi neer

Make installation, adjustments, and tests under the supervision of a
techni ci an or engineer retained by the Contractor who is qualified with at
| east 2 years experience in the installation and operation of |ow pressure
carbon di oxide fire extinguishing systens of the type specified.

.6.2 Parts Reliability

Certify that materials and equi prent furnished are identical to itens that
have been in satisfactory use for at |east two years prior to bid opening.

.6.3 Test Procedures

Submit detailed test procedures for the | ow pressure carbon dioxide fire

ext i ngui shing system[60] [ ] cal endar days prior to performng system
tests.

.6.4 Install ati on Personne

Submit nanes of personnel who will supervise installation and testing of
system and who will instruct governnent personnel. Submt manufacturer's

certification of named individuals' qualifications.
.6.5 UL Listings or FM Approval s

Submit copies of current UL listings or FM approvals for the systemin
configurations offered.

.6.6 Fire Extinguishing System Prelininary Tests

After successfully conpleting final acceptance tests and naking
corrections, submit test results in booklet formshowing field tests
perfornmed were in conpliance with specified performance criteria. Submt
certificates for prelimnary tests on piping system

.6.7 Contractor's Material and Test Certificate

Submt certificate.
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1.6.8 Regul at ory Requi renents

Mat eri al s and equi prent for carbon dioxide fire protection systemshall be
listed by UL Fire Prot Dir, or approved by FM APP GUI DE. Provide current
mat eri al s and equi pnrent manufacturer regularly engaged in production of
such equi pnment [and essentially duplicate itens that have been in
satisfactory use for at |east 2 years] prior to bid opening.

1.6.9 Modi fi cati on of References

In the NFPA publications referred to herein, the advisory provisions shal

be considered to be nmandatory, as though the word "shall" had been
substituted for "shoul d" wherever it appears; reference to the "authority
havi ng jurisdiction" shall be interpreted to nmean the | ] Division,

Naval Facilities Engineering Systens Conmand, Fire Protection Engineer
1.7 DELI VERY, STORAGE, AND HANDLI NG

Store and protect equi pnment fromthe weather, humidity and tenperature
variation, dirt and dust, and other contam nants.

1.8 [ EXI STI NG CONDI TI ONS

Exi sting system was nmanufactured by [ ], and new equi pnent shall be
conpatible with and not reduce existing systemoperations and reliability.

11.9 MAI NTENANCE
1.9.1 Speci al Tool s

Furnish to the Contracting O ficer, suitable special tools required for
mai nt enance of equi pnent, and a nmetal tool box for said special tools.

1.9.2 Spare Parts

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

NOTE: Del ete equi pnment which is not applicable.

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

a. Two of each type detector install ed;

b. One of each type of audible [and] [or] visual alarm device
i nstall ed;

c. Two of each type of fuse required by the system and;
d. Five conplete sets of system keys.
PART 2 PRODUCTS
2.1 CARBON DI OXI DE FI RE EXTI NGUI SHI NG SYSTENMS
NFPA 12, except as nodified herein.
2.1.1 Car bon Di oxi de Di scharge Rates

Cal cul ate for each systemas foll ows:
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2.1.1.1 Hand Hose Reel 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

NOTE: Onrit if hose stations are not to be provided.

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

Di scharge rate fromeach station nozzle shall be 0.76 kg 100 poundsof
carbon di oxi de per second mnute. Supply stations through a single nmaster
control valve fromthe refrigerated storage tank, so that actuation of any
station shall cause carbon dioxide to be available to all stations

si mul t aneousl y.

2.1.1.2 Under fl oor Fl oodi ng Systemns

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: If there is nore than one underfl oor area
(separated from ot her underfl oor spaces by
essentially gas-tight partitions) which requires
protection, they nmust be |listed as separate areas
and each such area delineated by reference to room
nunbers, space designations, or zones. Were
practicable, such zones should al so be delineated on
the drawings. Omt if total flooding systemfor
underfl oor areas is not to be provided.

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

Provi de uniform di scharge to each raised fl oor space to achi eve a
concentration of 0.45 kg 1.0 pound of carbon dioxide for each [0.28 cubic
nmeter 10 cubic feet of underfloor volume in one mnute for underfl oor

vol unes of 56.60 cubic nmeter 2000 cubic feet or less] [and] [ 0.34 cubic
neter 12 cubic feet of underfloor volume in one ninute for underfl oor

vol unes greater than 56.60 cubic neter 2000 cubic feet, except that

m ni mum supply of carbon dioxi de shall be 91 kg 200 pounds]. [Divide the
systenms into | ] separate areas. Supply each area with carbon

di oxi de through a separate selector valve fromthe storage tank, so that
activation of the systemin one area shall not cause discharge of carbon
di oxide into another area. Area No. 1 shall consist of | ]. Area No.
2 shall consist of | 1.1

2.1.1.3 Room Tot al Fl oodi ng Systemns

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: For total flooding of roons and spaces such
as generator roons, flanmmable |iquid storage roons,
rare docurment vaults, etc., use this paragraph

Cal cul ating fl ooding factor | AWNFPA 12. \Wenever
possi bl e, provide for automatic cl osing of openings
and shutting down ventilation systens prior to start
of agent discharge. Wen this cannot be done,
identify size of openings and capacity of

ventil ation systenms accordingly.

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 uniform di scharge to each space to achieve a flooding factor of

one pound of carbon dioxide for each | ] cubic neter feet in one
m nute [except that m ni mum supply of carbon di oxide shall be 91 kg 200
pounds]. [Provide additional carbon dioxide discharge as required by

NFPA 12 to conpensate for [openings that cannot be closed] [and]
[ventilating systens that cannot be shut down] [and hi gh amnbient

SECTION 21 21 02.00 20 Page 13



2.

tenperatures of | ] degrees C F] [l ow anbient tenperatures of | ]
degrees C F].]

.1.1.4 Local Application Systens

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

NOTE: Use this paragraph for dip tanks, quench
tanks, and similar hazards that cannot be tota
fl ooded because they are not encl osable. Foll ow
NFPA 12 for design requirenents.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

Provi de | ocal application of carbon dioxide for the protection of

[ ]. Calculate quantity of carbon dioxide required for |oca
application in accordance with NFPA 12. Base cal cul ations on the total
rate of discharge needed to bl anket the [area] [or] [volune] protected,
and the tinme that di scharge nust be maintained to ensure conplete
extingui shment. M nimum di scharge tinme shall be [30 seconds] [] ]
mnute(s)]. Base calculations on the [rate by area nethod for flat
surfaces] [and] [rate by volune nethod for three-di mensi onal hazards].

1.2 Systems Supply

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: Supply shall include sufficient carbon

di oxide to neet requirenents for the |argest hazard,
cal cul ated | AWNFPA 12, plus 91 kg 200 pounds for
hose reels (if provided), plus 100 percent reserve.
If the total requirement, including reserve, does
not exceed 908 kg 2000 pounds, use a high pressure
system If the hose reels are located renpte from
the other hazards, it nay be nore economical to
supply the hose reels from separate high pressure
storage near the hose station. Calculate size of
tank to determine the area required for its
installation. Final sizing of tank shall be done by
the Contractor's system cal cul ati ons.

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

Provi de an approved | ow pressure ( 2068 kPa (gage) 300 psig ) refrigerated
carbon di oxi de storage tank, conplete with full charge of carbon dioxide,
and necessary conponents and appurtenances. Calculate size of tank to

i ncl ude sufficient carbon dioxide for the hazard requiring the |argest

vol unme of carbon dioxide [plus 136 kg 300 pounds for hose reels], plus 100
percent reserve supply. In the event this cal culated amount falls between
avai |l abl e sizes of tanks, provide next |argest tank. Supply [underfl oor]
[and] [roomtotal] flooding systens [and] [local application systens]

[and] [hand hose reel stations] fromthis tank

.2 Pl PE AND FI TTI NGS

2.1 Pi pe

Hot - di pped gal vani zed, threaded end connections; Schedule 80 for

conti nuous pressure piping between storage tank and sel ector val ves, [and
bet ween sel ector val ves and hand hose stations] and Schedul e 40 for piping
not under continuous pressure.

a. ASTM A53/ A53l, Type E (electric-resistance wel ded, Grades A or B)
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or Type S (seanless, Grades A or B).
b. ASTM A106/ A106l, G ades A or B.
2.2.2 Threaded Fittings

ASME B16. 11, hot-di pped gal vani zed, for continuous pressure pipe fittings
bet ween storage tank and sel ector valves, [and between sel ector val ves and
hand hose stations] and ASMVE B16. 3, C ass 150, hot-di pped gal vani zed, for
pi pe fittings not under continuous pressure.

2.3 Pl PI NG ACCESSORI ES
2.3.1 Escut cheon Pl ates

Provi de one piece or split hinge type metal plates for piping passing

t hrough floors, walls, and ceilings in exposed spaces. Provide polished
stainless steel plates or chronmiumplated finish on copper alloy plates in
finished spaces. Provide paint finish on netal plates in unfinished
spaces. Securely anchor plates in place with setscrews or other approved
positive means.

2.3.2 Pi pe Sl eeves

Wher e piping passes entirely through walls, ceilings, roofs, floors, and
partitions, provide sleeves of sufficient |Iength to pass through the
entire thickness. Secure sleeves in proper position and | ocation

[Provide [not less than 6.50 mr 0.25 inch space between exterior of piping
and interior of sleeve or drilled holes.] [ 25 mr one inch m ni mum

cl earance between exterior of piping and interior of sleeve or drilled
holes and firmy pack space with mneral wool insulation.] Caulk both
ends of sleeve or drilled holes with plastic waterproof cement which will
dry to a firmbut pliable mass; or provide a segnented el astoneric seal.]
[Provide 25 mr one inch mnimum cl earance between exterior of piping and
interior of sleeve or core-drilled hole and caul k both ends of sleeve or
core-drilled hole with plastic waterproof cement which will dry to a firm
but pliable mass, or use a segmented elastoneric seal.] In fire walls and
fire floors, caulk both ends of sleeves or core-drilled holes with UL
listed fill, void, or cavity materi al

2.3.2.1 Sl eeves Through Masonry and Concrete

Provi de ASTM A53/ A53N Schedul e 40 or Standard Wi ght, hot-di pped zinc
coated steel pipe sleeves. Extend sleeves in floor slabs 76 mr 3 inches
above the finished floor. When cavities in core-drilled holes are
conpletely grouted snooth, sleeves may be omtted.

2.3.2.2 Sl eeves Through O her Than Masonry and Concrete

Provi de hot -di pped gal vani zed steel sheet having a nominal weight of not
| ess than 4.40 kg per sq neter 0.90 pounds per square foot.

2.3.3 Pi pe Hangers and Supports

Provi de MSS SP-58 and MSS SP-69, Type 1, of the adjustable type, except as
nodi fied herein or indicated otherwi se. Use Type 21, 28, 29, or 30 clanps
for attachments to steel Wor S beans. Use Type 20 clanp with a beam

cl anp channel adaptor for attachments to steel angles and channels (wth
web vertical). Use drilled holes on centerline and doubl e nut and washer
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2.

for attachnents to steel channel (with web horizontal). Use Type 18 insert
or a drilled hole with expansion anchor for attachments to concrete.
Attachnments to wood shall be as indicated. Hanger rods and attachnents
shall be full size of the hanger threaded dianeter. Provide steel support
r ods.

.4 PRESSURE RELI EF DEVI CES

Provi de each section of closed piping with an approved pressure relief
devi ce designed to operate at 3102 kPa (gage) 450 psig.

.5 HAND HOSE REEL STATI ONS

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

NOTE: Onmit if hose stations are not to be provided.

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

Provi de each station conplete including [15] [23] neters of 20 mr [50]

[75] feet of 0.75 inch high-pressure hose, hose reels, squeeze-type

qui ck- openi ng val ve, discharge nozzle, and horn. Securely nount hose
reels on walls. Provide each hose reels and hose station with a device to
secure di scharge nozzle to wall when not in use.

.5.1 Stop Val ves

Provi de manual |y operated, quick-opening, |ever-type stop valves. Locate
val ves approximately 1.50 neters 5 feet above fl oor

5.2 Di scharge Nozzl es

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

NOTE: Onmt if hose stations are not to be provided.

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 each station discharge nozzle with a standard orifice of the size
determ ned by the flow cal cul ati ons for the individual hose station.
Provi de each di scharge nozzle with the standard orifice code nunber,
reflecting the orifice size in accordance with NFPA 12.

.6 SYSTEM CONTROL

Provi de apparatus, accessories, conponents, and associ ated materials
specified or required. Provide [automatic] [and] [manual] electric type
of actuating control system conplete and ready for operation. Provide
conplete "Class A" electrically supervised, conbination, automatic, and
manual detection system Achieve automatic actuation by [snmoke] [and]
[or] [heat] detectors. Do not use break-glass-front manual stations.
Manual stations incorporating a hinged cover face with a gl ass view

wi ndow, in which the cover nmust be pulled open prior to actuating the
station, are acceptable. Provide guarded-front stations.

6.1 Control Station for Hose Reel

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

NOTE: Onmt if hose stations are not to be provided.

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

Provi de single push-button nomentary contact station adjacent to each hose
reel. Depressing the button shall cause carbon dioxide to flow fromthe

SECTION 21 21 02.00 20 Page 16



2.

storage tank, through the hose reel station system selector valve, to al
hose reel stations installed on the systemfor a period of one mnute. At
the conpletion of the one mnute discharge, the systemshall automatically
recycle and again be ready for actuation

.6.2 Control Station for Flooding Systen(s)

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

NOTE: Onrit if total flooding system underfl oor
flooding or | ocal application systens are not to be
provi ded. Locate stations at or near exits fromthe
protected areas. Provide separate stations for each
hazard.

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 single push-button nomentary contact stations for [underfloor]
[and] [total] flooding [and] [local application] systen(s). Operation of
any station shall cause carbon dioxide to flow fromthe storage tank

t hrough the sel ector valve associated with the area which the station
protects, and discharge into the protected area for a period of one

m nute. [For local application systenms, discharge time shall be [30
seconds] [] ] minute(s)].] At the conpletion of the timed discharge
the system shall automatically recycle and again be ready for actuation.

.6.3 Sequence of Operation

Snmoke detection system shall be [cross-zoned] [or priority matrix]. |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
sanme zone. Upon activation of any snoke detector, the system shal

si mul taneously activate pre-di scharge alarms in the protected areas,

signal the building fire alarmcontrol panels to activate the building
fire evacuation alarms, 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 systen), systens shall inmmediately shut
down [conputer] | ] equi prent and air conditioning power, close fire
danpers [and fire doors] [and wi ndows], activate discharge al arns, and
initiate an adjustable zero to 60 second discharge tinme delay. At end of
time delay, [computer power shall shut down, and] carbon dioxide shal

di scharge into protected area [, and post discharge visual alarnms shal
activate].

.6.4 Pressure-Qperated Fire Alarm Switch

Provide switch to actuate the building interior fire alarm system upon the
di scharge of carbon di oxi de.

6.5 Pressur e- Operat ed Equi pnent 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: Onmit if there is no air handling system
serving the protected areas.

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

For each protected space, provide pressure switches to automatically shut
down the air handling equipnment [and cl ose danpers] [and cl ose room doors
[and wi ndows]] upon the di scharge of carbon di oxide.
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2.6.6 Control Pane

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: Use only when electrical actuation is
speci fi ed.

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

Provi de conplete electrical supervision of control circuitry. Provide
nmodul ar type panel in a [flush] [surface] mounted steel cabinet with

hi nged door and cylinder |ock. Ensure control panel is a neat, conpact,
factory-wired assenbly containing all parts and equi pnent required to
provi de specified operating and supervisory functions of the system Loss
of ac power or a ground fault condition which prevents the required
operation of the systemor a single break in a control circuit shal

result in the activation of a systemtrouble bell. Trouble bell shal
sound continuously until the system has been restored to normal at the
control panel. Provide a silencing switch, which transfers trouble
signals to an indicating | anp, in accordance with requirenments of NFPA 72.
In addition to the normal systemtrouble bell, provide a renote 100 mr 4
inch systemtrouble bell with a rigid plastic or netal identification sign
with the words "CARBON DI OXI DE SYSTEM TROUBLE." Provide lettering on
identification sign which is at |least 25 mr one inch high. Systemcontro
panel shall be UL |isted or FM approved for use in fire protection

ext i ngui shing systemcontrol (releasing device service). Provide a
supervised isolation switch to permt testing or servicing of electrica
control system wi thout discharging carbon dioxide system

2.6.6.1 Troubl e Signals

A single open or ground fault condition in detection (initiating) circuit
shall not result in |oss of systemfunction, but shall cause actuation of
systemtrouble signals. A ground fault condition or single break in an
other circuit shall result in activation of systemtrouble signals.

[ Supervision of wiring external to the control panel for nechanica

equi prent shutdown is not required, provided a break in such wiring wll
cause associ ated nechani cal equi pnent to shut down.] Loss of ac power, a
break in standby battery power circuits, or abnormal ac power or | ow
battery voltage shall result in operation of systemtrouble signals. The
abnormal position of a systemswitch in the control panel shall result in
operation of systemtrouble signals. Trouble signals shall operate
continuously until system has been restored to normal at the control panel

2.6.6.2 Panel Switches
Provi de panel with the followi ng sw tches:

a. Trouble silencing switch which transfers trouble signals to an
i ndicating |anp. Upon correction of trouble condition, audible
signals shall again sound until switch is returned to nornal
position, or trouble circuit shall be automatically restored to
normal upon correction of trouble condition. Silencing switch of
a nonentary action, self-resetting type is acceptable.

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 di sconnect swi tches which when operated shal
di sable only their respective initiating circuit and cause

SECTION 21 21 02.00 20 Page 18



2.

operation of the system and zone trouble signals.

d. Reset switch which when activated shall restore systemto norma
standby status after correcting cause of alarm

e. Lanp test switch

f. lsolation switch to permt testing or servicing of electrica
control system wi thout discharging carbon dioxide.

6.7 Secondary Power Supply
Provi de nickel cadm um |ead calcium or sealed | ead acid batteries and

charger. Do not use dry cell batteries. Provide steel cabinet with
cylinder lock for batteries.

.6.7.1 St orage Batteries

Provi de batteries of proper anpere-hour rating to operate system under
supervisory conditions for [60] [24] hours, discharging carbon dioxi de at
the end of that period, and then operating system under alarm conditions
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 termnals and

ot her nmetal parts.

.6.7.2 Battery Charger

Provi de automatic high and | ow charging rate type charger, capable of
recovering batteries 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 red pilot light to indicate
when batteries are manually placed on a high rate of charge as part of the
unit assenbly when high-rate switch is provided.

T DETECTCR

.7.1 Open- Area (Spot-Type) Snoke Detectors

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

associ ated nodul es are conpatible with main control panel and suitable for
use in a supervised circuit. [Provide 4-wire detector circuits whereby
detector operating power is transnmitted over conductors separate from
initiating circuit.] [As an alternate, provide 2-wire detector circuits
wher eby detector operating power is transmitted over initiating circuits
when:

a. Detectors used are approved by control panel manufacturer for use
wi th control panel provided.

b. Detectors are UL listed or FM approved as being conpatible with
control panel.]

VWhen 2-wire detectors are provided, total number of detectors on a

detection circuit shall not exceed 80 percent of nmaxi mum nunber of
detectors all owed by control panel manufacturer for that circuit and
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standby current draw of entire system shall not exceed 80 percent of the
rated out put of the system power supply nodules. [Provide additiona

zones above those specified in paragraph entitled "Annunciati on Zones"
when required to nmeet the above requirenents.] Malfunction of the
electrical circuits to the detector or its control or power units shal
result in the operation of the systemtrouble signals. Ensure each
detector contains a visible indicator |anmp that flashes when the detector
is in the nornal standby npbde and gl ows continuously when the detector is
activated. [Provide rempte indicator |anp for each detector |ocated above
ceilings, beneath raised floors, or otherw se conceal ed fromview. ] Use
plug-in detectors with tab-1ock or tw st-lock, quick disconnect head and
separate base in which the detector base contains screw terninals for
maki ng wiring connections. Ensure detector head can be renoved fromits
base wi thout disconnecting wires. Renpval of detector head fromits base,
shal | cause activation of systemtrouble signals. Provide a factory
installed screen for each detector to prevent the entrance of insects into
t he detection chanbers.

.7.1.1 | oni zation Detectors

Use multiple chanber detectors responsive to both visible and invisible
products of conmbustion. Ensure detectors are not susceptible to operation
by changes in relative humdity.

.7.1.2 Phot oel ectric Detectors

Qperate on a multiple cell concept using a light-emtting di ode (LED)
[ight source.

. 7.2 Spot Heat Detectors

Provi de detectors for [surface] [flush] outlet box mounting. Support
detectors independently of conduit, tubing, or wiring connections. Use
conpl etely metal -encl osed, [conbination fixed tenperature and
rate-of-rise] [fixed tenperature and rate conpensated] [ ] type
detectors. Contacts shall be self-resetting after [response to
rate-of-rise] actuation. [QOperation under fixed tenperature actuation
shall result in an indication which nmay be noted by external visua

i nspection of the detector, or the detector shall be the self-resetting
type.] Provide fixed tenperature type detectors in areas subject to
abnormal tenperature changes. [Furnish a portable electric device
suitable for testing detectors.]

. 7.3 Det ect or Spaci ng and Location

NFPA 72, manufacturer's recomendati ons, and requirenents stated herein.
Spacing and | ocation of detectors shall take into account airflow into
room and supply diffusers. Do not place detectors within 1.50 neters 5
feet of discharge grilles. [Spacing of detectors under raised floors
shal | not exceed [23.25 square neter] [250 square feet] [ ] per
detector.] Munt detectors installed beneath raised floors with detector
base within 50 mr 2 inches of underside of raised floor fram ng, and with
detector facing downward. \Where space under raised floor is |less than 305
nr 12 inches in height, nount detectors with their bases in upper half of
under fl oor space. Do not nount detectors facing upward under any

ci rcumnst ances.
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2.8 INH BI' T SW TCH

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: Do not use for Navy projects.

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

Provi de one switch where indicated. Activation of switch shall delay only
time del ay countdown, equipnent shutdown, and agent discharge. Switch
shal | be guarded, spring-loaded type which operates only when manual |y
appl ying pressure to switch. Upon rel ease of nmanual pressure, swtch
shal | deactivate allowi ng del ayed functions to resune. After start of
agent discharge, switch shall have no effect. Activation of switch during
normal (non-alarm conditions shall cause activation of systemtrouble

si gnal s.

2.9 ALARM S| GNALI 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 audi bl e and visual pre-discharge and discharge signals.

VWere building is equipped with a separate fire evacuation al arm system

di scharge signals shall be distinct fromthose used by the building fire
evacuation system Each signal device shall be provided with a rigid
plastic or netal identification sign with lettering a m nimumof 40 mr 1.5
i nches high. Pre-discharge alarmshall be |abeled "FIRE" and di scharge
alarm shal | be | abel ed "CARBON DI OXI DE DI SCHARGE. " [Locate post-di scharge
vi sual al arns outside entrances to protected areas, and provide with
war ni ng si gns readi ng "CARBON DI OXI DE DI SCHARGED WHEN FLASHI NG - DO NOT
ENTER. "]

2.9.1 Alarm Bel |l s

[ Surface mounted] [Recessed], [250 mm] [10 inch] [ ] dianeter with

mat chi ng mounti ng back box. Provide vibrating type bells suitable for use
in an electrically supervised circuit. Provide underdone type bells which
produce a sound output rating of at |east 87 decibels at 3 neters 10 feet.
Finish bells in red enanel.

2.9.2 Al ar m Hor ns

[ Surface Munted] [Recessed], vibrating type suitable for use in an
electrically supervised circuit and with a sound output rating of at |east
87 decibels at 3 neters 10 feet. Finish horns in red enanel.

2.9.3 Vi sual Al arns

[ Surface] [Flush] nounted | anp assenbly suitable for use in an
electrically supervised circuit. Provide flashing [stroboscopic]
[incandescent] [rotary beacon] |anps, powered fromthe control panel alarm
circuit. Use lanps with a mnimum of 50 candle power. Ensure flash rate
is between 60 and 120 flashes per mnute. Protect lanps with a

t herno-plastic lens, red for pre-discharge alarms and bl ue for discharge
[and post-discharge] alarms. [Visual alarns nay be part of an audio-visua
al arm assenbl y. ]

2.10 MAI N ANNUNCI ATCR

Provi de annunciator which is integral with main control panel. Provide
separate alarmand trouble | anps for each zone alarminitiating circuit
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| ocated on exterior of cabinet door or visible through cabi net door
Supervision will not be required provided a fault in annunciator circuits
results only in loss of annunciation and not affect normal functiona
operation of remainder of system |Identify the specific [zone] [area]
[device] of each lanmp by means of a pernmanent |abel. Do not use zone
identification consisting of such words as "Zone 1," "Zone 2;" use a
description of [zone] [area] [device].

.10.1 Annunci ati on Zones

Arranged as foll ows:

Zone 1: [__ ]
Zone 2: [___ ]
Zone 3: [___ ]
Zone X: [ ]

.10.1.1 Renpt e Annunci at or Pane

Locate as shown. Provide panel which duplicates requirements specified
for main control panel annunciator, except that in Iieu of individual zone
trouble lanps a single trouble lanp may be provided. Provide panel with a

lanp test switch. Ildentify zones by neans of [permanently attached rigid
plastic or metal plates] [silk-screened |abels attached to reverse face of
backl i ght ed vi ewi ng wi ndows]. Provide [interior] [waterproof] panel

[flush] [surface] [pedestal-nounted].

.10.1.2 Graphi ¢ Annunci at or Pane

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: Use graphic panels only for conpl ex buil ding
| ayouts and where building floor plan is not
expected to change often

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

Locate as shown. Provide [interior] [weatherproof] panel, [flush]
[surface] [pedestal-nmounted]. Provide panel with a panel graphic, show ng
floor plan of protected areas, drawn to scale, with renmpte al arm | anps
nounted to represent |ocation of each alarminitiating device. On pane
graphi c, show | ocation of annunci ator panel and control panel, and include
a "you are here" arrow showi ng | ocation of panel. Oient floor plan on
graphic to location of person viewi ng the graphic, that is, the direction
the viewer is facing shall be towards the top of the graphic display.
Provide a North arrow. [Label principal roons and areas shown with room
nunbers or titles.] Show panel |ocation on floor plan. Use different
synbols or |anmps of different colors for identification of detectors
nount ed on ceilings, [above ceilings,] and beneath raised floors [and for
identification of different types of initiating devices]. Lanps shal
illum nate upon actuation of their correspondi ng device and renmain
illuminated until systemis reset. Provide panel with a |anp test swtch.

.11 AUTOVATI C SMXKE- FI RE DAMPERS
Provi de automatic control of snoke-fire danpers in openings and ductwork

penetrating the envel ope of the protected area. Snoke-fire danpers are
specified in Section 23 30 00 HVAC Al R DI STRI BUTI ON. Danpers shall cl ose
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2.

2.

i n sequence specified in paragraph entitled "Sequence of Operation.”

.12 SMOKE AND CARBON DI OXI DE EXHAUST SYSTEM

Provi de under Section 23 30 00 HVAC Al R DI STRI BUTI ON and as specified
herein. Provide a key-operated OV OFF switch with red and green indicator
lights for control of exhaust fans from each protected space. Geen light
shall remain illunm nated when exhaust systemis in standby status. G een
[ight shall extinguish and red light shall illunm nate when systemis
operating. Provide an interlock fromthe carbon di oxi de systemto prevent
operation of exhaust system during carbon di oxi de system di scharge and for
a mnimmof [10][20] mnutes after carbon di oxi de di scharge.

[ Ten] [ Twenty] minutes after carbon dioxide discharge, exhaust system shal
be operable by the key switch even when snoke detectors are still in alarm
node. Locate switches outside protected spaces.

.13 OPERATI NG PONER

[btain ac operating power to control panel and battery charger fromline
side of incom ng building power source ahead of all building services [at

| ocation indicated]. Provide independent, properly fused safety swtches,
wi th provisions for |ocking the cover and operating handle in the POAER ON
position for these connections, and | ocate adjacent to the main

di stribution panel. Finish switch boxes with red enanel and identify by a
| ettered designation.] Provide wiring in accordance with NFPA 70. Wring
for 120 volt circuits shall be No. 12 AWG minimum Wring for |ow voltage
dc circuits shall be No. 14 AWG minimum Wring shall be col or coded.
Provide wiring in netal conduit or electrical metallic tubing.

14 CONDUCTOR | DENTI FI CATI ON

Identify 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 markers
to prevent accidental detachment. Identify control circuit termnations.

15 OPERATI NG | NSTRUCTI ONS

Provi de operating instructions at each renote actuating station. Cearly

i ndi cate steps for systemoperation in instructions. Use raised or
enbossed white letters on red rigid plastic or enanel ed steel backgrounds.
Use lettering at least 6 mr 1/4 inch high

15.1 I dentification Signs
Provide identification signs for system operating devices and contro

val ves. Provide signs of three-layer conposition having a red face and
engraved 25 mr one inch mininumwhite |letters.

PART 3 EXECUTI ON

3.

1  VERIFI CATI ON OF CONDI TI ONS
Beconme familiar with details of the work, verify dinensions in the field,

and advise the Contracting O ficer of discrepancies before performng the
wor k.
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3.2 | NSTALLATI ON

Install piping straight and true to bear evenly on hangers and supports.
Keep interior and ends of new piping [and existing piping affected by the
Contractor's operations] thoroughly cleaned of water and foreign matter
Keep piping systems clean during installation by neans of plugs or other
approved nethods. When 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.

3.2.1 El ectrica

Provide electrical work associated with this section under Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM except for control [and fire al arnj

wiring.[ Fire alarmsystemis specified in Section [28 31 60 | NTERI OR

FI RE ALARM SYSTEM NON ADDRESSABLE] [28 31 66 | NTERI OR FI RE ALARM AND NMASS

NOTI FI CATI ON SYSTEM NON- ADDRESSABLE] [28 31 70 | NTERI OR FI RE ALARM

SYSTEM ADDRESSABLE] [28 31 76 | NTERI OR FI RE ALARM AND MASS NOTI FI CATI ON

SYSTEM ADDRESSABLE].] Provide control [and fire alarn] wiring [,

i ncludi ng connections to fire alarmsystens,] under this section in

accordance with NFPA 70. Provide wiring in rigid nmetal conduit or

i nternedi ate netal conduit, except electrical netallic tubing conduit nmay

be provided in dry | ocations not enclosed in concrete or where not subject

to nechani cal damage

3.2.2 Pi pe and Fittings
I nspect, test, and approve piping before concealing. Provide fittings for

direction changes in piping and for connections. Jointing conpound for
pi pe threads shall be pol ytetrafl uoroethyl ene (PTFE) pipe thread tape,

pi pe cenent and oil, or PTFE powder and oil; apply only to nale threads.
Provi de exposed ferrous pipe threads with one coat of FS TT-P-645pri ner
applied to a mininumdry filmthickness of 0.025 mr 1.0 mil. Use Schedul e

80 steel pipe, hot-dipped gal vani zed for pipe nipples 150 mr 6 inches | ong
and shorter. Provide tapered-reducing pipe fittings for changes in piping
size; bushings will not be pernmitted. M ninum noninal pipe size for hose
and systens shall be 20 mr 0.75 inch

3.2.3 Pi pe Hangers and Supports
Provi de additional supports for the concentrated | oads in piping between

pi pe hangers and supports, such as for valves. Support steel piping as
fol | ows:

MAXI MUM SPACI NG ( METERS)

Nomi nal Pipe [25.0 32 40 50 65 80 100 125 150
Size (nM and

Under
St eel Pi ping 2.13 2.44 2.75 3. 05 3.35 3. 66 4,27 4.57 5.18
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MAXI MUM SPACI NG ( FEET)

Nomi nal Pi pe 1.0 and |1.25 1.5 2 2.5 3 4 5 6
Si ze (Inches) |Under

St eel Pi ping 7 8 9 10 11 12 14 16 17

3.3 FI ELD PAI NTI NG

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 S R R R

NOTE: Coordi nate Section 09 90 00, PAINTS AND
COATINGS with this paragraph

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

Clean, pretreat, prine, and paint new carbon dioxide fire extinguishing
systens including val ves, piping, conduit, hangers, miscellaneous
net al work, and accessories. Apply coatings to clean, dry surfaces, using
cl ean brushes. Cean surfaces to renove dust, dirt, rust, and | oose mll

scale. Inmediately after cleaning, provide nmetal surfaces with one coat
of FS TT-P-645 primer applied to a mnimumdry filmthickness of 0.025 mr
1.0 mil. Shield operating devices with protective covering while painting

is in process. Upon conpletion of painting, renpve protective covering
from operating devices. Renbve devices which are painted and replace with
new devices. Provide primed surfaces with the foll ow ng:

3.3.1 Systenms in Unfinished Areas

Unfi ni shed areas are defined as attic spaces, nechanical roons, spaces
above suspended ceilings, crawl spaces, pipe chases, and spaces where
wal s or ceiling are not painted or not constructed of a prefinished
material. Provide primed surfaces with one coat of CID A-A-2962 red
enanmel applied to a minimumdry filmthickness of 0.025 nr 1.0 ml.

3.3.2 Systens in O her Areas

Provide primed surfaces with two coats of paint to match adjacent

surfaces, except provide val ves and operating accessories with one coat of

CID A-A-2962 red enanel applied to a mininmumdry filmthickness of 0.025 mm
1.0 mil. Provide piping with 50 mr 2 inch wide red enanel bands or

sel f-adhering red plastic tape bands spaced at maxi mum of 6 neters 20 foot

i nterval s throughout the piping systens[, except in finished areas, such

as offices, red bands may be del eted].

3.4 CORROSI ON AND FUNGUS PREVENTI ON

Protect nmetallic materials against corrosion. Coat outdoor equi pnent with
a rust inhibiting treatnent and standard finish by the manufacturer. Do
not use alum numin contact with the earth. Protect dissimlar netals
with approved fittings and treatnent. Coat steel conduits installed
underground with an approved asphaltic paint or plastic coating, or wap
with a single |ayer of a pressure sensitive plastic tape, half-Iapped.

Prot ect conponents agai nst corrosion and fungus.

3.5 FI ELD QUALI TY CONTRCL

Performtests to determ ne conformance with specified requirements in the
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presence of the Contracting O ficer.
.5.1 Tests During Installation

Pneurmatical ly test each piping systemat 1034 kPa (gage) 150 psigfor a
2-hour period with no | eakage or reduction in gage pressure. Gages shal
be calibrated. Upon conpletion and before final acceptance of the work,
test each piping systemby discharging a mninumof 45.40 kg 100 pounds of
carbon di oxide to denpnstrate reliability and proper functioning of
pressure-operated switches and di scharge of carbon dioxide gas from each
system di scharge nozzle. After discharge, clean wire screens at nozzles,
when provi ded. When screens or nozzl es show evi dence of plugging,

di scharge and additional 45.40 kg 100 pounds with the nozzl es renoved.
Individually test renpte control stations and other conmponents and
accessories to denonstrate proper functioning. Correct deficiencies prior
to formal functional and operating tests of the system Furnish carbon

di oxi de required for tests.

.5.2 Fi nal Performance and Acceptance Tests

After the system has been in service for at |east 30 cal endar days, notify
the [ ] Division, Naval Facilities Engineering Systems Command, Fire
Protection Engineer, in witing that the systemis ready for fina
acceptance tests. Furnish notification at |east 15 cal endar days prior to
the date of the final acceptance test. Consider the systemready for
testing after necessary prelimnary tests have been made and defi ci encies
have been corrected to the satisfaction of the equi pnent manufacturer's
techni cal representative and the | ] Division, Naval Facilities

Engi neering Systems Command, Fire Protection Engineer. An experienced
technician regularly enployed by the systeminstaller shall be present
during the inspection.

.5.2.1 Accept ance Testing

Furni sh proposed test procedures for approval at |east 60 cal endar days
prior to commencenent of acceptance testing. Performthe tests in the
presence of the [Corps of Engineers, Contracting Oficer] [] ]

Di vision, Naval Facilities Engineering Systens Command, Fire Protection
Engi neer], or authorized representative under the supervision of the
carbon di oxi de system manufacturer's qualified representative. Furnish
instruments, labor, and materials required for the tests. Arrange for the
techni ci an who supervised the installation to conduct the tests. Correct
deficiencies found and retest the system Repeat tests specified in
paragraph entitled "Tests During Installation" as directed by the [Corps
of Engi neers, Contracting Oficer] [[ ] Division, Naval Facilities
Engi neeri ng Systems Command, Fire Protection Engineer], during fina
acceptance tests. Submt copies of performance test reports in accordance
with paragraph entitled "Field Test Reports." [After successfu

conpletion of tests, refill storage tank with carbon dioxide.]

.5.3 Addi ti onal Tests

VWhen deficiencies, defects, or malfunctions devel op during required tests,
suspend further testing of systemuntil proper adjustnents, corrections,
or revisions have been nade to ensure proper performance of system \Wen
these revisions require nore than a noninal delay, notify the Contracting
O ficer when the additional work has been conpleted to arrange a new

i nspection and test of the | ow pressure carbon dioxide fire extinguishing
system Repeat tests required prior to final acceptance, unless directed
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ot herwi se.
.5.4 Manuf acturer's Field Services
.5.4.1 Manuf acturer's Representative

Furni sh services of a qualified manufacturer's representative or
technici an, experienced in the installation and operation of the type of
system bei ng provided to supervise testing, including final testing, and
system adj ust ment .

.5.4.2 I nstructions of Governnment Personne

Conduct a training course for operating staff as designated by the
Contracting Officer. Training period shall consist of no |l ess than one

8- hour working day, and shall start after systemis functionally conpleted
but prior to final acceptance tests. Field instructions shall cover itemns
contained in the operating and mai ntenance instructions.

.6 [ CONTI NUI TY OF PROTECTI ON

During installation of system there shall be no |oss of function of the
exi sting building carbon di oxide system Tenporary interruption in
operability of the existing system not to exceed 8 hours duration, may be
permtted at the discretion of the Contracting Oficer.]

.7 SCHEDULE

Sorme netric neasurements in this section are based on mathemati ca
conversion of inch-pound neasurenments, and not on netric measurements
conmmonly agreed on by the manufacturers or other parties. The inch-pound
and netric nmeasurenments shown are as foll ows:

Product s I nch- Pound Metric

Hand Hose Reel Stations Nozzle Discharge [100 #/ nin 0.76 kg/sec
Rat e

Carbon Di oxi de Storage Tank WorKki ng 300 psig 2068 kPa (gage)
Pressure

Alarm Bel Il s D aneter 10 inches 250 mMm

Pressure Relief Devices Rated Pressure 450 psig 3102 kPa (gage)

-- End of Section --
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