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SECTION 21 21 01

CARBON- DI OXI DE FI RE- EXTI NGUI SHI NG SYSTEMS
05/ 24

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 high-pressure and | ow pressure
car bon-di oxi de fire-extinguishing systens.

Adhere to UFC 1-300-02: UN FI ED FACI LI TIES QU DE
SPECI FI CATI ONS (UFGS) FORVAT STANDARD when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate informtion.

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

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

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

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

NOTE: Ensure that systemrequirenents conformto
UFC 3-600-01: FI RE PROTECTI ON ENG NEERI NG FOR
FACI LI TIES and NFPA 12: STANDARD ON CARBON DI OXI DE
EXTI NGUI SH NG SYSTEMS. A concerted effort was put
forth to ensure that requirenents from NFPA 12 were
not repeated within this UFGS section. NFPA 12

i ncl udes many specific requirenments for designing,
installing, and operating carbon-di oxi de
fire-extinguishing systens. Carefully review and
conply with the requirements of NFPA 12.

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

EE R I 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

NOTE: |If the total carbon-di oxide capacity
requi red, including reserves, does not exceed 908
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kil ograns (kg) 2,000 pounds, design a high-pressure

car bon-di oxi de fire-extinguishing system
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

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 specify total flooding carbon-di oxi de
fire-extinguishing systens for use in normally
occupi ed spaces. |n other spaces, consider the
possibility that personnel could be trapped in an
unt enabl e at nosphere created by the di scharge or

m gration of carbon-dioxide. Provide keyed inhibit
swi tches, |ockout valves, and audi ble and vi sua
pre-di scharge signals in the design. Provide a
sufficient time delay between activation of

pre-di scharge signals and agent release to allow for
evacuation prior to discharge under worst case
conditions. Refer to the safety cautions in NFPA
12. If there are questions concerni ng system
design, consult with the Governnment's Designhated (or
Service) Fire Protection Engi neer (DFPE)

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

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: Indicate at |east the follow ng on the
Contract Draw ngs:

1. Locations and types of storage tank(s) or
cylinders, manual release stations, releasing
service fire alarmcontrol units, and associ at ed
connecti ons.

2. The arrangenent and | ocation of zone sel ector
val ves.

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

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: Tailoring options are used throughout this
Section to differentiate between H gh Pressure
System specific requirenents and Low Pressure System
specific requirenents. To ensure that al

applicable requirements are included in the edited
Section, select either "H G+ PRESSURE" or

"LOW PRESSURE" tailoring, as appropriate for the
project. Do not |eave both options unsel ected, and
do not sel ect both options.

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

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

NOTE: Tailoring options are used throughout this
Section to differentiate between Arny specific
requi renents and those requirements applicable to
all other entities. To ensure that all applicable
requirenents are included in the edited Section
sel ect either "ARW" or "NONARWY" tailoring, as
appropriate for the project. Do not |eave both

options unsel ected, and do not select both options.
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

PART 1 GENERAL

1.1 REFERENCES

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

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)
ASME B31.1 (2022) Power Piping
ASTM | NTERNATI ONAL ( ASTM
ASTM A53/ A53M (2024) Standard Specification for Pipe,

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

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

FM GLOBAL (FM

FM APP GUI DE (updat ed on-1ine) Approval Cuide
htt ps://ww. approval gui de. con

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-127 (2014; Rev A) Bracing for Piping Systemns:
Sei sm c- W nd- Dynam ¢ Design, Sel ection
and Application

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

NFPA 4 (2018) Standard for Integrated Fire
Protection and Life Safety System Testi ng
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NFPA 12 (2022) Standard on Carbon D oxi de
Exti ngui shing Systens

NFPA 13 (2022; TIA 24-1) Standard for the
Installati on of Sprinkler Systemns

NFPA 70 (2023) National Electrical Code

NFPA 72 (2022; ERTA 22-1) National Fire Al arm and

Si gnal i ng Code

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

NFPA 170 (2024; ERTA 1 2023) Standard for Fire
Saf ety and Energency Synbol s

UNDERWRI TERS LABORATORI ES (UL)

UL Fire Prot Dir UL Product 1Q (updated online) at
https://productig. ul propsector.com en

.2 SYSTEM DESCRI PTI ON

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

NOTE: Identify the roons, spaces, areas, or pieces
of equi prent, which are to be protected by each
system

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

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

NOTE: Coordinate with the structural engineer to
establish the seismc design category for this
proj ect .

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

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: Tailoring options have been used in this
paragraph to differentiate requirenments between
| ow pressure and hi gh-pressure systens.

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

Provide[ a] high-pressure[ total flooding][ |ocal application]

car bon-di oxi de fire-extinguishing systen(s) for protection of [the areas

i ndicated on the Contract Drawings][__ ].Provide[ a] | ow pressure[ tota
flooding][ |ocal application] carbon-dioxide fire-extinguishing systen(s)
for protection of [the areas indicated on the Contract Drawings][_ 1.1

I ncl ude protection of areas beneath raised floors in the system design.]
Provi de piping offsets, fittings, and any other accessories as required to
provide a conplete and usable systemand to elininate interference with

ot her construction.

Desi gn any portions of the fire-extinguishing systemthat are not

i ndi cated on the Contract Draw ngs, including but not limted to | ocating
and si zing nozzles, piping, tanks, pressure swtches, valves, and

equi pnment. Design any portions of the releasing systemthat are not

i ndi cated on the Contract Draw ngs, including but not limted to |ocating
initiating devices, notification appliances, inhibit switches, termnina
cabi nets, raceways, and pathways.[ Provide seismc bracing appropriate
for the seismc design category and short-period spectral acceleration
val ue applicable to the project.]
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1.3 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 (or the
particul ar specification section for subnmittal
procedures in this project) and edit the foll ow ng
list and corresponding subnmittal itens in the text
to reflect only the submittals required for the
project. The Cuide Specification technical editors
have classified those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G'. GCenerally, other submittal itens can be
revi ewed and approved by the Contractor's Quality
Control System and only subnmitted to the CGovernnent
for reference. Only add a "G' to an itemif the
submttal is sufficiently inportant or conplex in
context of the project.

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

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

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for

Non- Army proj ects.

The "S" classification indicates submttals 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.

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

Provide all submittals to the Governnent, whether for approval or
surveillance. Covernment approval is required for submttals with a "G
or "S" classification. Submittals not having a "G' or "S" classification
require Contractor Quality Control approval and are submtted to the
CGovernment for surveillance purposes. Wen used, a code follow ng the "G
classification identifies the office that will review the submttal for
the Government. Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance with Section 01 33 29

SUSTAI NABI LI TY REPORTI NG Submit the followi ng in accordance with Section
01 33 00 SUBM TTAL PRCCEDURES:

SD-01 Preconstruction Subnmittals
Qualified Fire Protection Engineer's Qualifications; G [__ ]
Installer's Qalifications; G [ ]

Supervisor's Qualifications; C |

Designer's Qalifications; G [__ ]

SECTION 21 21 01 Page 8



SD- 02 Shop Drawi ngs
Shop Draw ngs; C, | ]

SD- 03 Product Data

Car bon- Di oxide Supply; C [__ ]

Pipe and Fittings; G [__ ]

Pi ping Accessories; C [__ ]

Manual Rel ease Stations; G [__ ]
Inhibit Switches; G [__ ]

Di scharge Pressure Switches; G [__ ]
Alarm Notification Appliances; C [ ]
Operating Instructions; G [___ ]

Signs; C [ ]

SD- 05 Design Data

Car bon- Di oxi de Supply Cal cul ations; C, | ]
Pipe and Orifice Sizing Calculations; G | ]
Seism c Bracing Calculations; C | ]

SD-06 Test Reports

Site Qbservation Report(s)

Test Procedures; G, | ]
Request for Formal I|nspection and Tests; C [ ]
Final Test Report; G [__ ]

SD-10 Operation and Mi ntenance Data

Operation And Mai ntenance Instructions; C [ ]
SD-11 Cl oseout Submittals

Speci al Tool s

Spare Parts Data

Spare Parts

As-Built Drawings; G [ ]

Recor di ngs

SECTION 21 21 01 Page 9



1.

1.

4 SUBM TTAL REQUI REMENTS

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 Section 01 33 00 SUBM TTAL PROCEDURES
(or the particular specification section for
submittal procedures in this project) to ensure
specific quantities and fornats of submittals are
included therein as desired. Coordinate with the
DFPE and Contracting O ficer on required quantities

and formats to be provided.
EE IR I Sk S I I S S S I R R R Rk I I S kS kR Sk Ik S S I R Sk I O

Provide submittals in quantities, formats, and transm ssion neans as
dictated by Section 01 33 00 SUBM TTAL PROCEDURES. Draw floor plans to a
scale no less than 1:100 1/8 inch equals one foot. Uilize NFPA 170
conpl i ant synbol s.

Submit Shop Drawi ngs (SD-02), Product Data (SD-03), and Cal cul ati ons
(SD-05) sinultaneously. Submt all Product Data as a single conbined
package. Partial submittals; SD 02, SD-03, and SD-05 subnmittals not

subm tted simultaneously; SD 02, SD-03, and SD-05 subnmittals subnitted
prior to SD-01 subnmittals approval; and submittals not fully conplying
with the requirenents of applicable NFPA standards and this specification;
are not acceptable.

4.1 Subm ttal Schedul e

Submit all Preconstruction Submittals (SD-01) within [14]] ] days
followi ng Notice to Proceed and before any other classification of
submittal. Provide submittals for SD-02, SD-03,[ SD-04,] and SD-05 no

| ess than [21]] ] days prior to the proposed start of construction on
t he subj ect system Provide other submttals as specified in other

par agraphs of this specification.

4.2 Shop Draw ngs

Provi de job specific shop drawings reflecting the actual proposed
installation conditions for this project. Do not submit the

manuf acturer's generic system|layout plans, details, and di agrans.

Provi de drawi ngs that are conpliant with the Plans section of NFPA 12 and
the following. Submt plan views showi ng system | ayout, including

nozzl es, piping, hangers, [seisnic separation assenblies, seismc zones of
i nfl uence, sway bracing, ]and carbon-di oxi de storage tank(s) or

cylinders. Ensure drawi ngs reflect the actual proposed pipe routing as it
will be installed in the field. Cearly indicate the |location, size,
orientation, and type of all valves, pipe size reductions, and pipe
fittings. Show an isonetric view of the fire-extinguishing system Show
details of each type of hanger[,][ and] pipe support|[,][ and seismc
brace] to be provided.

4.3 Pr oduct Data

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: Include the bracketed text when specifying an
el ectric rel easing system

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 manufacturer's product data sheets for each system conmponent to be
provi ded, including at | east each item specified herein. Annotate product

SECTION 21 21 01 Page 10



data sheets to indicate precise equipnent that is to be provided,

i ncluding an indication of all options selected. Subnit copies of current
listings or approvals for all equipnment furnished. Submt listing or
approval documentation froma nationally recogni zed testing | aboratory
(NRTL) for each piece of equiprment showi ng that such equiprment is |listed
or approved for use in fire protection systens.[ Submit listing or
approval docunentation froma NRTL showi ng that the proposed rel easing
solenoid is conpatible with the proposed rel easing systemfire alarm
control unit (RSFACU).]

1.4.4 Desi gn Dat a
1.4.4.1 Supply Cal cul ati ons

Submit carbon-di oxi de supply calculations to substantiate that the

provi ded carbon-di oxi de storage capacity is adequate to protect the

antici pated hazard(s). Ensure calcul ati ons consi der residua
carbon-dioxide that will be left in the supply piping, capacity for

uncl oseabl e openi ngs, and sufficient redundant capacity as required herein

1.4.4.2 Pipe and Orifice Size Cal cul ations

Submit pipe and orifice size calculations to substantiate that the

car bon-di oxi de fire-extinguishing system piping and di scharge orifices are
sized appropriately to protect the anticipated hazard within the required
period of tinme.[ Use system manufacturer provided sizing software or
provi de manufacturer supplied cal culations.]

1.4.4.3 Sei sm ¢ Braci ng Design

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: Coordinate with the geotechnical and
structural engineers to establish the seismc design
category and Ss value to include in this

speci fication.

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

[ Prepare seisnic bracing calculations and details as described in NFPA 13.
The seismc design information applicable to this project includes: design

category [" "1, Ss=[ g].1[ The seismic design category applicable
to this project is design category [" "], and seism c bracing is not
required.]

1.4.5 Test Reports

Submit reports for inspections and tests specified under paragraphs titled
"FI ELD QUALI TY CONTROL". Submit test reports in booklet form show ng
field tests performed to prove conpliance with the specified perfornmance
criteria upon conpletion and testing of the installed system Docunent
readi ngs, test results, and the final position of controls on each test
report.

1.4.6 Operation and Mai ntenance | nstructions

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

NOTE: Edit brackets based on whether hard copy
manual s (first bracketed options) or electronic only
manual s (second bracketed options) will 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
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Submit the Operation and Mai ntenance |Instructions indexed and in bookl et
formas a single[ volune][ file] or in separate[ volunes][ files].
Inscribe the following identification on the[ cover][ cover sheet]: the
wor ds " CARBON- DI OXI DE FI RE- EXTI NGUI SHI NG SYSTEM OPERATI ON AND MAI NTENANCE
MANUAL", the nane of the building, the nunber of the building, the name of
the Installer, the name of the system manufacturer, and the Contract
nunber. Provide instructions that are legible and easily read, with ful
size drawi ngs[ folded in][ included].

Provide submittals for SD-10 at |east [21]] ] days prior to the
proposed start of training. Do not provide training prior to approval of
SD-10 submittals. |Include at |east the following in the Operation and

Mai nt enance | nstructions:

a. "Data Package Five" as specified in Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

b. Routine maintenance checklist arranged in a columar format. List al
installed conponents in the first colum, state the nai ntenance
activity or state no maintenance required in the second colum, state
the frequency of the maintenance activity in the third columm, and
provide a fourth colum for additional comrents or reference.

4.7 As-Bui It Draw ngs

Show the system as installed, including deviations fromboth the Contract
Drawi ngs and t he approved shop drawi ngs. Ensure the accuracy of the
as-built drawings is plus or mnus 150 nmllinmeters (mm 6 inches for al

di scharge orifices and equi pnent |ocations, and plus or mnus 300 mMr 12
inches for all piping. Maintain redlined as-built mark-ups throughout the
duration of construction and incorporate these nmark-ups into the native
drawing files for the final As-Built Draw ngs Subnittal

Prepare the drawings in the same format, size, and |ayout as the approved
shop drawi ngs.

.5 SPECI AL TOOLS AND SPARE PARTS

Furni sh special tools necessary for the maintenance of the equipment.
Submit spare parts data for each different itemof material and equi pnent
speci fied, after approval of shop drawi ngs, and not later than [60]] ]
days prior to the anticipated date of beneficial occupancy. Include a
conplete list of parts and supplies with the current unit prices and
source of supply, and a list of the parts recomrended by the nanufacturer
to be replaced after [one]] ] year[s] of service.

Furni sh the followi ng spare parts:

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

NOTE: Edit this list as desired by the contracting
organi zation. GCenerally, spare parts are

di scouraged by UFC 1-300-02: UN FI ED FACI LI TI ES

GUI DE SPECI FI CATI ONS (UFGS) FORVAT STANDARD, but
sone hard to replace or easily lost itens may be

war rant ed for inclusion.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

a. [ 1]
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1.

1.

1.

b. [___ 1]
6 QUALI TY ASSURANCE

6.1 Material s

Provide all labor, nmaterial, tools, and equi pnment necessary for and
incidental to a conplete and usabl e carbon-di oxi de fire-extinguishing
system

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: For OCONUS projects, use the blank brackets
to insert local certification organizations that are
consi dered equivalent to United States (U S.)

Nati onal | y Recogni zed Testing Laboratories (NRTLS)
for your project.

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

Ensure all devices, appliances, and equi pnent for fire protection service
are listed or approved by [UL Fire Prot Dir, FM APP GUI DE, or another NRTL
acceptable to the Government's Designated (or Service) Fire Protection
Engi neer (DFPE)] | ] for the intended use. For conponents that mnust
function together to forma system ensure they are listed or approved by
the same NRTL.

.6.2 Codes, Standards, and Manufacturer's Literature

Provide the systemin accordance with NFPA 12, NFPA 70, NFPA 72, NFPA 90A,
and as specified herein. |Interpret reference to "authority having
jurisdiction" to mean the Contracting Oficer.

Foll ow all recomrended installation and start-up practices stated in the
manuf acturer's literature or docunmentation.

6.3 Qualifications

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: Section 01 45 00 QUALI TY CONTRCL i ncl udes
requirenents related to the Fire Protection Quality
Control Specialist (FPQC). Edit that Section as
necessary to refine the requirenents for the FPQC to
the project. Coordinate with the DFPE to ensure
edits nmeet their expectations. The intent is for
the FPQC defined in the 01 45 00 QUALITY CONTROL
Section to provide the review and oversight required
by UFC 3-600-01: FIRE PROTECTI ON ENG NEERI NG FOR
FACILITIES. Only include the requirenents rel ated
to that FPQC in the 01 45 00 QUALITY CONTROL
Section; do not include themin this Section. The
tailoring applied to all mentions of a Qualified
Fire Protection Engineer (QFPE) in this Section is
intentional. A QFPE, as discussed in this Section,
is only required for Arny projects and is in
addition to the FPQC required by the 01 45 00

QUALI TY CONTROL Section. The QFPE specified in this
Section for Arny projects is not permtted to al so
fulfill the role of FPQC as specified in the 01 45
00 QUALI TY CONTROL Secti on.
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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

1.6.3.1 Qualified Fire Protection Engi neer (Q-PE)

Provide the services of a Qualified Fire Protection Engineer (QFPE). A
QFPE is an individual who is a |icensed Professional Engineer (P.E ), who
has passed the fire protection engineering witten exam nation
adm ni stered by the National Council of Examiners for Engi neering and
Surveyi ng (NCEES) and has relevant fire protection engineering
experience. Ensure that the QFPE is an integral part of the construction
teamand is involved in every aspect of the system s subnittals,
installation, and testing. Ensure that the QFPE does not al so serve as
the Fire Protection Quality Control Specialist (FPQC) as defined by
Section 01 45 00 QUALITY CONTROL. Submt the Qualified Fire Protection
Engi neer's Qualifications, including the name and docunentation of
qualifications of the proposed QFPE

Ensure the QFPE

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

NOTE: UFC 3-600-01: FI RE PROTECTI ON ENG NEERI NG FOR
FACI LI TIES requires that shop draw ngs,

cal cul ations, and material data sheets bear the

Pr of essi onal Engi neer seal and signature of the QFPE
prior to subm ssion to the FPQC for approval

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

a. Prepares, or directly supervises preparation of, construction (shop)
drawi ngs and cal cul ati ons.

b. Reviews all required shop drawi ngs, nmaterial data, calculations,
qualifications, test procedures, test reports, as-built draw ngs, and
&M manual s for conpl eteness and conpliance with the provisions of
this Contract prior to submitting themto the FPQC

c. Affixes his or her Professional Engineer seal with signature to the
shop drawi ngs, calculations, and material data sheets, indicating
approval prior to submtting themto the FPQC.

d. Perfornms in-progress construction surveillance prior to installation
of ceilings (rough-in inspection)[ or closure of trenches]. Perforns
at least [one]] ] interimsite observation visit[s] prior to
conpletion of installation, separate fromthe prelimnary testing, to
confirmthat all systens are being installed in accordance with the
Cont ract .

e. Wtnesses and approves all prelimnary and final functiona
performance testing and perfornms a final installation review

f. Signs applicable certificates under SD- 07.
1.6.3.2 Installer

Provide an Installer that is regularly engaged in the installation of the
type and conplexity of systemspecified herein. Submt the Installer's
Qualifications including witten certificate denonstrating that the

car bon-di oxi de fire-extinguishing systemlInstaller has been regularly
engaged in the installation of such systens neeting NFPA standards for a
m ni mum of three years imedi ately precedi ng conmencenent of this
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Contract. |Include proof of satisfactory perfornmance on at |east three
projects simlar to that required by these specifications, including the
nanes and tel ephone nunmbers of using agency points of contact for each of
these projects. Indicate the type of each systeminstalled and include a
witten certification that each system has performed satisfactorily in the
manner specified for a period of not |ess than 18 nonths foll ow ng
conpletion. Ensure Installer is able to provide service within 24 hours.

1.6.3.3 Super vi sor

Provide the services of a qualified technician, factory trained,
certified, and experienced in the installation and operation of the type
of system being provided to supervise the installation, adjustnent,
prelinmnary testing and final testing of the system and to provide
instruction to Governnent operating and mai nt enance personnel

Submit the Supervisor's Qualifications including nane(s) of the
Supervisor(s) who will oversee installation and testing of the system and
who will provide instruction to Governnent personnel, along with the
manufacturer's certification of the qualifications of the proposed
Super vi sor (s).

1.6.3.4 Desi gner

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

NOTE: Tailoring options are included in this
paragraph to differentiate between the duties of the
Desi gner under Army projects versus Non-Arny

proj ects.

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

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: UFC 3-600-01: FlI RE PROTECTI ON ENG NEERI NG FOR
FACI LI TIES specifically requires that the Designer
be certified by the National Institute for
Certification in Engineering Technology (NICET). In
order for a Designer holding a certification from
another entity to be considered acceptable, they
nmust request an equival ency be approved by the
Conponent Fire Protection Engi neer (CFPE)

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

Prepare shop draw ngs, product data, design data, O&M manual (s), and
as-built drawi ngs by, or under the direct supervision of, the Designer
Ensure that the Designer is an individual who is experienced with the
types of work specified herein and is currently certified by the Nationa
Institute for Certification in Engineering Technol ogi es (N CET) as an
engi neering technician with Level 1V certification in Special Hazards
Systens. Subnit the Designer's Qualifications including the nane and
docunentati on of certification of the proposed Designer

Ensure that the Designer

a. Reviews all required shop drawi ngs, material data, cal cul ations,
qualifications, test procedures, test reports, as-built draw ngs, and
&M nmanual s for conpl eteness and conpliance with the provisions of the
Contract prior to submtting themto the FPQC.

b. Performs in-progress construction surveillance prior to installation
of ceilings (rough-in inspection)[ or closure of trenches]. Perforns
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at least [one][__ ] interimsite observation visit[s] prior to
conpletion of installation, separate fromthe prelimnary testing, to
confirmthat all systens are being installed in accordance with the
Contract .

c. Wtnesses and approves all prelinmnary and final functiona
performance testing and perfornms a final installation review

d. Signs applicable certificates under SD- 07.

[1.7 EXI STI NG CONDI TI ONS

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

NOTE: Include this paragraph if adding onto or

nmodi fyi ng an exi sting system
EE IR R I Sk S S I S S S R R Rk I I S kS R R Rk I S Rk I S I R Sk I O

Provi de new equi prrent that is conpatible with the existing system
manuf actured by | ]. Ensure that new equi pment does not negatively
i mpact existing systemoperations or reliability.

] PART 2 PRODUCTS

2.1 DESI GN CRI TERI A

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

NOTE: Ensure that no suffocation hazard will exist
in any roons with underfloor total flooding systens
or within any space to which the carbon-di oxi de

m ght migrate after discharge. Consult with the
DFPE if in doubt.

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

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: It is critically inportant that the design
engi neer take into account the potential pressure
changes within the protected space upon
carbon-di oxi de rel ease. Coordinate with the
architect, structural engineer, and mechanica

engi neer to ensure that proper venting is provided

to avoid overpressurization of the protected space.
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

Desi gn the systemin accordance with NFPA 12, except as nodified herein.

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: Include applicabl e paragraphs based on the
type of system being provided.

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

[2.1.1 Under fl oor Total Flooding Systens

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 areas by
essentially gas-tight partitions) which require
protection, list themas separate areas and
del i neat e each area by reference to room nunbers,
space designations, or zones. Show such zones on
t he Contract Draw ngs.
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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

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

NOTE: Cal cul ate the flooding factor and design
concentration in accordance with NFPA 12. \Wenever
possi bl e, provide for automatic cl osing of openings
and shutting down of ventilation systens prior to
start of gas discharge. Wen this cannot be done,
identify the size of openings and capacity of
ventilation systenms and adjust the gas quantity

accordi ngly.
EE IR I Sk S I I S S S I R R R Rk I I S kS kR Sk Ik S S I R Sk I O

Provi de uniformdi scharge to each protected space to achieve a flooding
factor of | ] granms (g) | ] pounds of carbon-di oxide for each
cubic meter cubic foot of protected volunme in one minute, in order to
produce a m ni mum desi gn carbon-di oxi de concentrati on of [50][34][ ]
percent. Provide a m ni mum supply of carbon-di oxide of | ] grans

[ ] pounds.[ Provide additional carbon-di oxide discharge as required
by NFPA 12 to conpensate for[ | ] square centineterssquare feet of
openi ngs that cannot be closed][,][ and][ [ ] cubic centineters per

m nut ecubi c feet per mnute of ventilating systems that cannot be shut
down][,][ and][[ high][ low] anbient tenperatures of | ] degrees

Cel sius (C) Fahrenheit (F)].] Ensure the protected space, carbon-dioxide
system(s), and supply of carbon-di oxide are configured to nmaintain the
requi red carbon-di oxi de desi gn concentration for the mininumhold tinme of
[10][20] [ ] m nutes.

Supply each protected space w th carbon-dioxide through a sel ector val ve
fromthe storage tank(s) or cylinders, so that activation of the systemin
one space does not cause di scharge of carbon-dioxide into another space.

1[2.1.2 Room Tot al 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: Cal cul ate the flooding factor and design
concentration in accordance w th NFPA 12. \Wenever
possi bl e, provide for autonmatic closing of openings
and shutting down of ventilation systens prior to
start of gas discharge. Wen this cannot be done,
identify the size of openings and capacity of
ventilation systenms and adjust the gas quantity
accordi ngly.

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

Provi de uniform di scharge to each protected space to achieve a fl ooding
factor of [ ] grans [ ] pounds of carbon-di oxide for each cubic
nmeter cubic foot of protected volune in one mnute, in order to produce a
m ni mum desi gn car bon-di oxi de concentration of [34]] ] percent.
Provide a m ni mum supply of carbon-dioxide of | ] grans [ ] pounds. [
Provi de additional carbon-di oxi de di scharge as required by NFPA 12 to
conpensate for[ | ] square centineterssquare feet of openings that
cannot be closed][,][ and][ [ ] cubic centineters per m nutecubic feet
per mnute of ventilating systens that cannot be shut down][,][ and][]
high][ low] anbient tenmperatures of [ ] degrees C F].] Ensure the
protected space, carbon-di oxi de systen(s), and supply of carbon-dioxide
are configured to maintain the required carbon-di oxi de design
concentration for the mnimumhold time of [10][20][ ] m nutes.
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1[2.1.3 Local Application Systens

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 this paragraph for dip tanks, quench
tanks, and simlar hazards that cannot be totally
fl ooded because they are not enclosable. Follow
NFPA 12 for design requirenents.

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

Provi de | ocal application of carbon-di oxide for the protection of

[ ]. Calculate the quantity of carbon-dioxide required for |oca
application in accordance with NFPA 12. Base calculations on the total
rate of discharge needed to bl anket the[ area][ or][ volune] protected,

and the time that discharge nust be naintained to ensure conplete

ext i ngui shment. Ensure the nminimum di scharge tine is[ 30 seconds]]|

[ ] mnute[s]]. Base calculations on the[ rate-by-area method for

flat surfaces][ and][ rate-by-volune nethod for three-dinensional hazards].

12.2 CARBON- DI OXI DE SUPPLY

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: Cal cul ate the anticipated size of tank(s) or
nunber of cylinders to determ ne the area required
for installation and coordinate required cl earances
and structural support with other disciplines.

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

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: Edit the specification to include the
requi renent to provide 100 percent reserve supply
unl ess ot herwi se directed by the DFPE

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

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

NOTE: Odorizer is an optional conponent that should
be consi dered for use especially when personnel may
be exposed to | eaking or mgrating carbon-di oxide.

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

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: Tailoring options have been used in this

paragraph to differentiate requirenments between

| ow pressure and hi gh-pressure systens.
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
Provide a | ow pressure (2068 kil opascal (kPa)300 pounds per square inch
(psi)), refrigerated, carbon-dioxide storage tank, conplete with a ful
charge of carbon-dioxide, a liquid level indicator, and other necessary
conponents and appurtenances.[ Provide liquid |evel gauge capabl e of
bei ng nmonitored by the RSFACU to indicate a | ow carbon-di oxi de supply
condition.] Calculate the size of tank to include sufficient
car bon-di oxi de for the hazard requiring the |argest volume of
car bon- di oxi de[ plus 100 percent reserve supply]. In the event this
cal cul ated anmount falls between avail abl e sizes of tanks, provide the next
| argest tank. Provide carbon-dioxide supply calculations to validate the
size of tank selected. Supply[ all][ underfloor total flooding][,][ and]]
roomtotal flooding][,][ and][ local application] systenms fromthis tank
Provi de hi gh-pressure carbon-di oxi de storage cylinders conplete with a
full charge of carbon-dioxide, racks, nanifolds, beam scal es, and
necessary conponents and appurtenances. Provide [34][45][23]] ]
kil ogram (kg)[75][100][50][ ] pound cylinders. Calculate the quantity
of cylinders to include sufficient carbon-dioxide for the hazard requiring
the | argest volune of carbon-dioxide[ plus 100 percent reserve supply].
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In the event this calculated anmount results in a partial cylinder, round
the quantity of cylinders required up to the next highest whol e nunber.
Provi de carbon-di oxi de supply calculations to validate the nunber of
cylinders selected. Supply[ all][ underfloor total flooding][,][ and][
roomtotal flooding][,][ and][ l|ocal application] systens fromthese
cylinders. Arrange cylinders to differentiate between primary and reserve
cyl i nder banks.

[2.2.1 Qdori zer

Provi de a pressure actuated w ntergreen odorizer assenbly on each system
12.3 PIPE AND FI TTI NGS
2.3.1 Layout

Do not | ocate carbon-dioxide piping in any area where a pipe break or |eak
could make a nornally occupi ed area untenable. Provide pipe and orifice
sizing calculations to validate the system design

2.3.2 Pi pe

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 systemis being installed in a highly
corrosi ve atnosphere, consider specifying the use of
stainless steel piping in lieu of black or

gal vani zed steel as described below. Consult with

t he DFPE regardi ng the appropriateness of specifying
stainless steel due to the significantly higher cost
of material s.

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

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

NOTE: Tailoring options have been used in this
paragraph to differentiate requirenments between
| ow pressure and hi gh-pressure systens.

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

Provi de[ ASTM A53/ A53N, Type E or Type S, Grade A or Grade B,][ or]]
ASTM A106/ A106N, Grade A, Grade B, or Grade C ][ black][ or][ gal vanized]
steel pipe. Ensure pipe nipples 150 mr 6 i nches |long and shorter are
Schedul e 80 or stronger steel pipe.

Conply with the manufacturer's witten installation instructions or the
foll owi ng, whichever is nore stringent. For piping under continuous
pressure, provide Schedul e 80 or stronger pipe. For piping not under
conti nuous pressure, provide Schedule 40 or stronger pipe.Conply with the
manufacturer's witten installation instructions or the follow ng,

whi chever is nore stringent. Provide Schedule 40 or stronger pipe for
sizes 20 mr 0.75 inch and smaller. Provide Schedule 80 or stronger pipe
for sizes 25 mr one inch through 100 mr 4 inch. Calculate the required

m ni mum pi pe strength in accordance with ASME B31.1 for all other sizes of

pi pe.
2.3.3 Fittings
Provide fittings of the type and class required by NFPA 12. Provide

t apered-reduci ng pipe fittings for changes in piping size; do not use
bushi ngs.
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2.3. 4 Lockout Val ves

Provi de each zone with a manual ly operated | ockout valve that includes
positive visual indication of valve position.[ Equip each |ockout valve
with a status switch capable of reporting the valve's position to the
RSFACU. ]

2.3.5 Di scharge Orifices

Provi de di scharge orifices in accordance with NFPA 12.
2.4 Pl PI NG ACCESSORI ES
2.4.1 Escut cheon Pl ates

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

2.4.2 Pi pe Sl eeves

Provi de pipe sl eeves where piping passes entirely through walls, ceilings,
roofs, and floors. Provide sleeves of sufficient Iength to pass through
the entire thickness of walls, ceilings, roofs, and floors.

a. Sleeves in Masonry and Concrete: Provide hot-dipped gal vani zed st eel
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 as long as cavities in the core-drilled holes are
conpl etely grouted snoot h.

b. Sleeves in Gther Than Masonry and Concrete: Provide 551 microneter
(um) 26 gage gal vani zed steel sheets.

Secure sleeves in proper position and |ocation. Provide 25 mr one inch

m ni mum cl earance between exterior of piping and interior of sleeve or
core-drilled hole. Firmy pack annul ar space with m neral wool insulation
and seal both ends of sleeve or core-drilled hole with plastic waterproof
cenent which will dry to a firmbut pliable nmass, or provide nechanically
adj ust abl e segnented el astoneric seal. Protect penetrations of fire

resi stance rated construction with listed firestoppi ng assenblies.

2.4.3 Pi pe Hangers and Supports

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

NOTE: Specify MSS SP-58 for projects where seismc
qualification is not required. Specify MS SP-127

for projects where seismc qualification is required.
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

Provi de[ MSS SP-58][ MsSS SP-127] conpliant, Type 1 pipe hangers and
supports, with adjustable type steel support rods, except as nodified
herein or indicated otherwi se on the Contract Drawi ngs. Attach to stee
joists with Type[ 19][ or][ 23] clanps and retaining straps. Attach to
steel Wor S beans with Type[ 21][,]1[ or][ 28][,1[ or]l[ 29][,]1[ or][ 30]
clanps. Attach to steel angles and vertical web steel channels with Type
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2.

2.

20 clanmps with beam cl anp channel adapter. Attach to horizontal web stee
channel and wood with drilled hole on centerline and double nut and
washer. Attach to concrete with Type 18 insert or drilled expansion
anchor.[ Provide seismc bracing calculations to validate seismc bracing
designs. ]

4.4 Pressure Relief Device

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: Tailoring options have been used in this
paragraph to differentiate requirenments between
| ow pressure and hi gh-pressure 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

Provi de each section of closed piping with a pressure relief device
designed to operate at 3102 kPa 450 psi.Provi de each section of closed
piping with a pressure relief device designed to operate at no | ess than
16500 kPa 2,400 psi and no nore than 20700 kPa 3,000 psi.

5 SYSTEM CONTROL

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: The Fire Protection Engi neering Design
Worki ng Group (FPE DWG) has eval uated the inpact of
inserting alnost all of the requirements from
Section 28 31 70 | NTERI OR FI RE ALARM SYSTEM
ADDRESSABLE into this Section in order to keep the
rel easing service fire alarmsystemrequirenments
included in the sane section as the rest of the

car bon-di oxi de fire-extinguishing system

requi renents. They determined that this approach is
undesi rabl e, and have provided direction to use
Section 28 31 70 | NTERI OR FI RE ALARM SYSTEM
ADDRESSABLE as the base specification for the

rel easing service fire alarmsystem associated with
t he carbon-di oxi de fire-extinguishing system
Eventual ly, the FPE DWG i ntends to develop a

dedi cated specification section for rel easing
service fire alarmsystens. Until such a section is
created, edit Section 28 31 70 | NTERI OR FI RE ALARM
SYSTEM ADDRESSABLE to cover the rel easi ng service
fire alarmsystemrequirenents associated with this
project (if applicable).

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S 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: Tailoring options have been used in this
paragraph to differentiate requirenments between
| ow pressure and hi gh-pressure systens.

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

Provi de apparatus, accessories, conponents, and associated materials
specified or required. Provide[ an][ a][ automatic][ and][ manual ]|
conbination][ electric][ and][ pneumatic][ and][ nechanical] type
actuating control system conplete and ready for operation.[ For
electrically actuated systens, provide conplete "Class B" electrica
supervi sion. Achieve automatic actuation by[ snoke][ and][ or][ heat]
detectors.][ For electrically actuated systens, provide nmain and reserve
switch. Configure switch to select between nmain and reserve

car bon-di oxi de supplies, |ocated adjacent to the cylinder bank or at the
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control panel. Provide conplete "Class B" electrical supervision
Achi eve automatic actuation by[ snoke][ and][ or][ heat] detectors.]]

Provide the releasing service fire alarmsystemin accordance with Section
28 31 70 I NTERI OR FI RE ALARM SYSTEM ADDRESSABLE, as suppl enented by this
Section.]

2.5.1 Manual Rel ease 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: Locate stations at or near exits fromthe
protected areas. Provide separate stations for each
hazar d.

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 manual release stations for[ underfloor total flooding][,][ and]]
roomtotal flooding][,][ and][ l|ocal application] systenms. Provide dua
action nanual release stations that do not incorporate break-gl ass

el ements. Ensure manual rel ease stations include |anguage clearly

i ndicating the intended use and are clearly distinguishable as different
fromfire alarm system manual pull stations in the building.

2.5.2 Sequence of QOperation

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

NOTE: |If systemis electrically actuated, include
t he sequence of operations requirements within
Section 28 31 70 | NTERI OR FI RE ALARM SYSTEM
ADDRESSABLE, and select the first bracketed text in
thi s paragraph unless specifically directed
otherwise by the DFPE. |If the systemis
pneurmatically or mechanically actuated, select the

second bracketed text in this paragraph
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

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: Cenerally, a discharge tine of one mnute is
appropriate for underfloor and roomtotal flooding
applications. A discharge tinme of 30 seconds nay be
appropriate for a |l ocal application system Edit

t he di scharge duration to match the hazard being

pr ot ect ed.

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

2.5.2.1 Cener a

[ Refer to Section 28 31 70 | NTERI OR FI RE ALARM SYSTEM ADDRESSABLE, for
sequence of operations.][Configure the system such that upon activation of
a manual release station, the systeminnedi ately activates di scharge
notification appliances in the protected areas; signals the building fire
alarmcontrol unit to activate the building fire evacuation al arns; sends
a signal to the supervising station[ via the building fire alarmcontro
unit's connection to the Installation fire alarmreporting system; shuts
down[ computer][,][ and][ air handling][,][ and]] ] equi prent; cl oses
danpers[,][ and][ doors][,][ and][ wi ndows]; and initiates an adjustable
zero to 60 second discharge tine delay. Configure the system such that
upon expiration of the discharge time delay, carbon-dioxide flows fromthe
storage tank(s) or cylinders, through the selector valve associated with
the zone protected by the activated manual rel ease station, and di scharges
into the protected space for a period of[ one minute][ 30 seconds]]|
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[ ] mnute(s)], and activates the post-discharge notification
appl i ances.

[ Configure the system such that upon activation of the energency manua
di scharge | ever on the tank or cylinder the systemimediately activates
post -di scharge notification appliances in the protected areas; signals the
building fire alarmcontrol unit to activate the building fire evacuation
al arns; sends a signal to the supervising station[ via the building fire
alarmcontrol unit's connection to the Installation fire alarmreporting
system; shuts down[ computer][,][ and][ air handling][,][ and]] ]
equi prrent; cl oses danpers[,][ and][ doors][,][ and][ w ndows]; and
initiates carbon-dioxide discharge into the protected area.]

1[2.5.2.2 Pressure-Switch Operation

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

NOTE: Only include this paragraph if the systemis
pneurmatically or mechanically actuated and equi pped
with a discharge pressure switch

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

Provide a pressure-switch to initiate the follow ng functions upon

di scharge of carbon-dioxide if not already initiated: activate

post -di scharge notification appliances in the protected areas; signal the
building fire alarmcontrol unit to activate the building fire evacuation
alarns; send a signal to the supervising station[ via the building fire
alarmcontrol unit's connection to the Installation fire alarmreporting
system; shut down[ conputer][,][ and][ air handling][,][ and]] ]

equi prent; and cl ose danpers[,][ and][ doors][,][ and][ w ndows].

1[2.5.3 I nhibit Swtches

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: Include this paragraph only when electrica
actuation is specified.

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

Provi de one switch per zone. Arrange the switch such that activation
physi cal | y di sabl es carbon-di oxi de rel ease by breaking the rel easing
circuit. Ensure that the switch requires a key to operate, and supervise
wi th the RSFACU such that operation of the switch causes a supervisory
signal to be transmitted to the supervising station[ via the building fire
alarmcontrol unit's connection to the Installation fire alarmreporting

system.
1[2.5.4 Di scharge Pressure Switches

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

NOTE: Include this paragraph only when a di scharge
pressure switch is to be provided. |If the

car bon-di oxi de fire-extinguishing systemis
electrically actuated, nonitor the discharge
pressure switch with the RSFACU. If the

car bon-di oxi de fire-extinguishing systemis
pneurmatically or mechanically actuated, nonitor the
di scharge pressure switch with the building's fire

alarmcontrol unit.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I
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Provi de each systemwi th a discharge pressure switch nonitored by the[
RSFACU] [buil ding's fire alarmcontrol unit]. Ensure that the pressure

swi tch supervises the pressure in the piping downstream of the rel easing
sol enoid such that it is activated when gas is discharged. Provide swtch
with two sets of single-pole double-throw (SPDT) form C contacts capabl e
of connection to 24 VDC and [100-120][200-240] VAC outputs. Ensure the
switch has screw termi nal connections and is capable of being wired for a
normal Iy open or normally closed circuit.

12.5.5 Al arm Notification Appliances

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: |If the carbon-dioxide fire-extinguishing
systemis electrically actuated, power and supervise
the notification appliances fromthe rel easing
service fire alarmsystem |f the carbon-di oxide
fire-extinguishing systemis pneumatically or
nmechani cal | y actuated, power and supervise the
notification appliances fromthe building's fire

al arm system
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

Provi de each protected area with audible and visual alarnms |located[ to
provi de public node notification in accordance with NFPA 72][ as shown on
the Contract Drawings]. Electrically supervise all alarmcircuits with
the[ RSFACU|[ building's fire alarmcontrol unit]. Power notification
appliances fromthe[ releasing service fire alarmsystem[ building' s fire
alarm systenm]. Provide separate and distinct audible and vi sua

pre-di scharge, discharge, and post-discharge signals. Were the building
is equipped with a separate fire evacuation alarmsystem ensure that the
di scharge signals are also distinct fromthose used by the building fire
evacuation system Provide each notification appliance with a rigid
plastic or nmetal identification sign with lettering a m ni mumof 40 mr 1.5
i nches high. Label the pre-discharge alarns with the word "FIRE". Labe
the di scharge alarnms with the words " CARBON- DI OXI DE DI SCHARGE". Locate the
post -di scharge al arns outside entrances to protected areas and provi de
them wi th warning signs readi ng "CARBON DI OXI DE DI SCHARGED WHEN FLASHI NG -
DO NOT ENTER'.

2.5.5.1 Al ar m Hor ns

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: Sel ect the horn output patterns included

bel ow unl ess they conflict with the building's fire
evacuation system horn pattern. |If they conflict
with the building's fire evacuation horn pattern,
consult with the DFPE to determ ne the appropriate
horn patterns to specify.

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

Provi de[ surface mounted,][ recessed,] 24 VDC, red, vibrating type, alarm
horns suitable for use in an electrically supervised circuit that produce
a sound out put of at |least 90 decibels at 3 neters 10 feet. Configure
pre-di scharge horns to produce a march-tinme horn pattern, and configure

di scharge and post-di scharge horns to produce a high-l1ow horn pattern.

2.5.5.2 Vi sual Al arns

Provi de[ surface][ flush] nounted, 24 VDC, visual alarns suitable for use
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in an electrically supervised circuit. Ensure visual alarm appliances are
the flashing stroboscopic type. Select strobe candela rating in
accordance with NFPA 72 criteria for the given space, taking into

consi deration any de-rating required for the colored lens. Ensure flash
rate is between 60 and 120 fl ashes per nminute. Provide visual alarm
appliances with a colored thernoplastic lens, red for pre-discharge al arns
and bl ue for discharge and post-discharge alarns. Visual alarns may be
part of an audi o-visual alarmassenbly. Were nore than two stroboscopic
type appliances are located in the sane field of view, provide
synchroni zed operati on.

[2.6  AUTOVATI C FI RE- SMOKE DAMPERS

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: It is inperative that close coordination
occur between the fire protection engineer and the
nmechani cal engi neer to ensure that requirenents for
danpers are coordinated between disciplines and
specification sections are aligned.

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

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: Ensure that the nechanical design for the
project includes a detail of the fire-snoke danpers,
addresses heating, ventilation, and air conditioning
unit shut down (if applicable), and clearly
differentiates between the |ocations of fire danpers
and of fire-snmoke danpers controlled as a part of
the fire-extinguishing system sequence of operations
on the Contract Draw ngs.

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

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: |If the carbon-dioxide fire-extinguishing
systemis electrically actuated, power, control, and
nmoni tor the danpers fromthe rel easing service fire
alarm system |f the carbon-dioxide
fire-extinguishing systemis pneumatically or
nechani cal | y actuated, power, control, and nonitor

the danpers fromthe building's fire alarm system
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

Provi de automatic control of fire-snoke danpers in openings and ductwork
penetrating the envel ope of the protected area. Danpers are specified in
Section [23 30 00 HVYAC Al R DI STRI BUTI ON] [ ], as suppl enented bel ow.
Ensure that danpers close in sequence as specified in the paragraph
entitled "Sequence of Operation".

2.6.1 Power

Provi de automatic fire-snoke danpers that operate on 24 VDC. Power each
automatic fire-snoke danper with the[ RSFACU [ building's fire alarm
control unit].

2.6.2 Contro
Control each automatic fire-snoke danper with the[ RSFACU[ building's
fire alarmcontrol unit]. Do not rely on the heating, ventilation, and

air conditioning systemcontrols systemto control these danpers in a fire
event.
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2.

6.3 Moni t ori ng

Moni tor the position of each automatic fire-snmoke danper with the[
RSFACU][ building's fire alarmcontrol unit]. Provide each danper with
two sets of factory installed SPDT (Form C) switches for use in nonitoring
the position of the danper. Ensure one set of swi tches changes state to

i ndi cate when the danper is fully open and the other set of swtches
changes state to indicate when the danper is fully closed

.6.4 Fai |l - Saf e

Ensure automatic fire-snoke danpers are configured to cl ose upon | oss of
power .

112.7 SMOKE AND CARBON- DI OXI DE EXHAUST SYSTEM

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: It is inperative that close coordi nation
occur between the fire protection engineer and the
nmechani cal engi neer to ensure that requirenents for
t he snmoke and car bon-di oxi de exhaust system are
coordi nat ed between di sciplines and specification
sections are aligned.

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

Provi de under Section [23 30 00 HVYAC Al R DI STRI BUTI ON] [ ] and as
specified herein. Provide a key-operated ONN-OFF switch with red and green
indicator lights for control of exhaust fans from each protected space.
Ensure the green light remains illum nated when the exhaust systemis in
standby status. Ensure that green |ight extinguishes and red |ight

illum nates when the systemis operating. Provide an interlock fromthe
car bon-di oxi de systemto prevent operation of the exhaust system during
car bon-di oxi de system di scharge and for a mininumof [10][20]] ]

m nutes after carbon-di oxi de di scharge. Configure the system such that

t he exhaust systemis operable by key switch [10][20][ ] mnutes after
car bon-di oxi de di scharge, even if snoke detectors are still in alarm

node. Locate switch(es) outside of the protected space(s).

12.8 OPERATI NG | NSTRUCTI ONS

Provi de operating instructions at each nanual rel ease station and at the
enmergency manual actuation lever. Ensure that the instructions clearly
i ndicate the steps for systemoperation. Subnmit a graphica
representati on of the proposed operating instructions as a part of the
shop drawi ngs or product data submittals. Provide instructions that

i ncorporate rai sed or enbossed white letters on red rigid plastic or
enanel ed steel backgrounds. Ensure that lettering is a mninumof 6 mr
0. 25 inch high.

.9  SIGNS

Provi de signs in accordance with NFPA 12.

PART 3 EXECUTI ON

3.

1  VERIFI CATI ON OF CONDI Tl ONS

Becorme familiar with details of the work, verify dinmensions in the field,
and advise the Contracting O ficer of discrepancies before perfornmng the
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wor k.
[3.2 CONTI NUI TY OF PROTECTI ON

During installation of the system ensure there is no |oss of function of
t he existing building carbon-di oxi de fire-extinguishing system Tenporary
interruption in operability of the existing system not to exceed eight
hours in duration, may be permtted at the discretion of the Contracting
Oficer.

13.3 | NSTALLATI ON

Provi de equi pnent, nmaterials, installation, workmanship, fabrication,
assenbly, erection, exam nation, inspection, and testing in accordance
with NFPA 12, NFPA 70, NFPA 72, and NFPA 90A, except as nodified herein
Install piping straight and true to bear evenly on hangers and supports.
Keep the interior and ends of new piping[ and existing piping affected by
the Contractor's operations] thoroughly cleaned of water and foreign
matter. Keep piping systens clean during installation by neans of plugs
or other approved nmet hods. Wen work is not in progress, securely close
open ends of piping to prevent entry of water and foreign matter. |nspect
pi pi ng before placing into position.

3.3.1 El ectrica

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

NOTE: Include the first bracketed text if the

car bon-di oxi de fire-extinguishing systemis
electrically actuated. |Include the second bracketed
text if the carbon-di oxide fire-extinguishing system
is pneumatically or nechanically actuated.

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

Provi de el ectrical work associated with this Section in accordance with
NFPA 70 and as specified under Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM and Section 28 31 70 | NTERI OR FI RE ALARM SYSTEM ADDRESSABLE] . [
Provi de electrical work associated with connections to the building's fire
al arm system under Section[ 28 31 60 | NTERI OR FI RE ALARM SYSTEM

NON- ADDRESSABLE] [ 28 31 66 | NTERI OR FI RE ALARM AND MASS 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 wiring in rigid netal conduit or internediate
nmetal conduit, except electrical netallic tubing nay be provided in dry
| ocations not enclosed in concrete and where not subject to mechanica
damage.

3.3.2 Manual Rel ease Stati ons

Provi de manual release stations [at the principal exits fromeach
protected space][ and ][where shown on the Contract Draw ngs]]| ]. For
systens that are nechanically 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

3.3.3 Pi pe and Fittings

Test, inspect, and approve piping before concealing. Provide fittings for
direction changes in piping and for connections. Provide
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pol ytetrafl uoroet hyl ene (PTFE) pipe thread tape, pipe cenent and oil, or
PTFE powder and oil for pipe jointing compound; apply only to nale
threads. Provide exposed ferrous pipe threads with one coat of zinc

nol ybdate priner applied to a mnimumdry filmthickness of 25 pm one ml.

3.3.4 Pi 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 foll ows:

Nomi nal Pi pe 25 and 32 40 50 65 80 100 125 150
Size (nm Under

Maxi mum 2100 2400 2750 3000 3400 3700 4300 4600 5200
Spaci ng (nmm

Nom nal Pi pe 1.0 and |1.25 1.5 2 2.5 3 4 5 6

Si ze (inches) |Under

Maxi mum 7 8 9 10 11 12 14 15 17
Spacing (feet)

3.4 FI ELD PAI NTI NG

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: Coordi nate Section 09 90 00 PAI NTS 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 pai nt new carbon-di oxide fire-extinguishing
systens including val ves, piping, conduit, hangers, supports,

m scel | aneous netal work, and accessories. Apply coatings to clean, dry
surfaces, using clean brushes. ean surfaces to renove dust, dirt, rust,

and loose mll scale. Imediately after cleaning, provide the neta
surfaces with one coat of zinc nolybdate prinmer applied to a m ni mumdry
filmthi ckness of 25 unm one ml. Shield operating devices with protective

covering while painting is in process. Upon conpletion of painting,
renove protective covering fromoperating devices. Renmpve devices which
are painted and replace with new devices. Provide prined surfaces with
the foll ow ng:

3.4.1 Systens in Unfinished Areas
Unfi ni shed areas are defined as attic spaces, spaces above suspended
ceilings, craw spaces, pipe chases, and spaces where walls or ceilings
are not painted nor constructed of a prefinished material. Provide primed
surfaces with one coat of red al kyd gl oss enanel applied to a mninumdry
filmthickness of 25 unm one ml.

3.4.2 Systens in O her Areas

Provide primed surfaces with two coats of paint to match adjacent
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surfaces, except provide valves and operating accessories with one coat of

red al kyd gl oss enanel applied to a mnimumdry filmthickness of 25 unm

one ml. Provide piping with 50 nr 2 inch wide red enanmel bands or

sel f-adhering red plastic tape bands spaced at a maxi numof 6 nmeter 20 foot
i nterval s throughout the piping systenms with at | east one band in each

space.

.5 CORROSI ON AND FUNGUS PREVENTI ON

Coat outdoor equipment with a rust inhibiting treatnent and standard
finish by the manufacturer. Do not use alum numin contact with the
earth. Protect dissinmlar nmetals with approved fittings and treatnent.
Coat steel conduits installed underground with an approved asphaltic paint
or plastic coating, or wap with a single layer of a pressure sensitive

pl astic tape, half-lapped. Protect conmponents agai nst corrosion and
fungus.

.6 FI ELD QUALI TY CONTRCL

Ensure installed piping is tested, inspected, and approved before covering
or conceal i ng.

Performintegrated systens testing in accordance with NFPA 4.
.6.1 InterimConstruction Observation Visit[s]

Performinterimconstructi on observation visit[s] when construction is|
sufficiently underway to provide sufficient evidence of installation
practices being foll owed, but not so far along as to cause mmjor schedul e
del ays to correct any deficiencies observed][ approximtely[ 25
percent][,][ 50 percent][,][ and][ 75 percent] conplete]. Docunent each
site observation visit with a separate site observation report docunenting
what was observed and any corrective actions required as a result of the
visit. Subnmit site observation report(s) within [14][ ] days of
concl usi on of respective site observation visit.

.6.2 Test Procedures

Submit detailed test procedures at |east [30]] ] days prior to
proposed start of perform ng systemtests. List all conponents of the
installed system such as piping, hangers, nozzles, and tanks or

cylinders. Include sequence of testing, tine estimate for each test, and
sanple test data forns. Provide test data fornms in a check-off fornmat
(pass or fail with space to add applicable test data; simlar to the
format in NFPA 72), and use themfor the prelimnary testing and the fina
testing. Provide test data fornms that record the test results and:

a. ldentify each test required by NFPA 12 Approval of I|nstallations,
NFPA 12 Testing of Systens, NFPA 12 Test and Mai ntenance Procedures,
and herein, to be performed on each conponent, and describe how the
test must be perforned.

b. Identify each conponent as to type, location within the facility, and
unique identity within the installed system Provide necessary floor
pl an and site plan sheets showi ng each conponent | ocation, test
| ocation, and al phanuneric identity.

c. ldentify all test equipnment and personnel required to perform each
test.
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d. Provide space to identify the date and tinme of each test. Provide
space to identify the nanes and signatures of the individuals
conducting and w tnessing each test.

3.6.3 Test Stages

3.6.3.1 Prelimnary Tests

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: Tailoring options have been used in this
paragraph to differentiate requirenments between
| ow pressure and hi gh-pressure systens.

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

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: Tailoring has been used in this paragraph to
differentiate between Arnmy and Non-Arny requirenents
for who attends the prelimnary testing.

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

[ Performa room pressurization test (fan test) in each protected space,
separated by zone. Determine the total |eakage area present in each
tested space. Use these results to ensure that adequate extra
carbon-di oxide is included in the supply tank(s) or cylinders to naintain
the required concentration for the required duration. Al so use these
results to ensure that adequate relief venting area is provided to avoid
over pressurization of the enclosure upon carbon-di oxi de rel ease.

] Ensure that the QFPE, as well as the Supervisor, are in attendance at the
prelimnary testing and sign off on the certification letter. Ensure that
the Designer, as well as the Supervisor, are in attendance at the
prelimnary testing and sign off on the certification letter. Prior to
conmenci ng other required tests, discharge a mni num of 45400 g 100 pounds
of carbon-dioxide to denonstrate reliability and proper functioning of
pressure-operated switches and di scharge of carbon-di oxi de gas from each
system di scharge nozzle. After discharge, clean wire screens at nozzles,
when provided. Wen screens or nozzles show evi dence of plugging,

di scharge an additional 45400 g 100 pounds of carbon-dioxide gas with the
nozzl es renoved prior to continuing on with full system di scharge

testing. Provide carbon-dioxide required for tests. Individually test
each manual rel ease station and ot her conponents and accessories to
denonstrate proper functioning. Correct deficiencies prior to fornal
functional and operating tests of the system Ensure that the QFPE, as well
as the Supervisor, are in attendance at the prelimnary testing and sign
off on the certification letter. Ensure that the Designer, as well as the
Supervisor, are in attendance at the prelimnary testing and sign off on
the certification letter. Prior to conmencing other required tests,

di scharge a m ni nrum of one 34000 g 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 oxide gas from each
system di scharge nozzle. After discharge, clean wire screens at nozzles,
if provided. |If screens or nozzles show evidence of plugging, discharge
an additional cylinder of carbon-dioxide gas with the nozzl es renoved
prior to continuing on with full systemdischarge testing. Provide
carbon-di oxide required for tests. Individually test each nanual rel ease
station and other conponents and accessories to denonstrate proper
functioning. Correct deficiencies prior to formal functional and
operating tests of the system
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3.6.3.2 Request for Fornmal |nspection and Tests

After prelimnary testing is conplete, provide a letter certifying that
the installation is conplete and fully operable with the Request for

Formal Inspection and Tests. |Include the draft Carbon D oxi de System
Acceptance Test Report from NFPA 12 as well as the nanmes and titles of the
witnesses to the prelimnary tests in the letter. Submt request for

final test at least [30]] ] days prior to the proposed test date.

.6.3.3 Fi nal Testing

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: The CGovernnment's representative to wtness
final testing nay vary by project, by branch, by

| ocation, or by any other nunber of factors.
Coordinate with the DFPE to ensure the appropriate
CGovernment Representative is specified herein.

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

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: Tailoring has been used in this paragraph to
differentiate between Arnmy and Non- Arny requiremnments
for who attends the final testing.

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

Furni sh instrunents, |abor, and nmaterials required for the tests. Arrange
for the Supervisor to conduct the tests. Repeat tests perforned during
prelimnary testing as directed by the [DFPE][ Contracting

Oficer]] ]. If deficiencies are found, make corrections and retest
the systemto ensure that they are resolved. Costs for w tnessing of
retesting incurred by the Governnent and their representatives may be
charged to the Contractor at the discretion of the Contracting O ficer
Ensure that the final tests are witnessed by the [DFPE][ Contracting
Oficer][ ] and the QFPE. Ensure that the final tests are w tnessed hy
the [DFPE] [ Contracting O ficer][ ] and the Designer. After successful
conpletion of tests, refill the storage tank(s) or cylinders with

car bon- di oxi de.

.6.3. 4 Addi ti onal Tests

VWhen deficiencies, defects, or malfunctions devel op during required tests,
suspend further testing of the systemuntil proper adjustnents,
corrections, or revisions have been nade to ensure proper performnce of
the system \When these revisions require nore than a[ one hour][ four
hour][ one day] delay, notify the Contracting O ficer when the additiona
wor k has been conpleted to arrange a new final test of the carbon-di oxide
fire-extinguishing system Repeat tests required prior to fina
acceptance, unless directed otherwi se by the [DFPE][Contracting

Oficer]] ].

.6.3.5 Fi nal Test Report

Provide a letter certifying that the installation is conplete and fully
operable with the Final Test Report. Include the finalized Carbon D oxide
System Accept ance Test Report from NFPA 12 as well as the nanes and titles
of the witnesses to the final tests in the letter. Ensure that the QFPE
as well as the Supervisor, sign off on the letter.Ensure that the

Desi gner, as well as the Supervisor, sign off on the letter. Subnit the
final test report within [14]] ] days of test conpletion
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3.6.4 Syst em Accept ance

Fol | owi ng successful conpletion of final testing of the system deliver
as-built drawi ngs and operation and maintenance instructions (O&M Manual s)
to the Contracting Officer for review and acceptance. Submt the draw ngs
and manuals within [14][ ] days after the final testing of the

system Provide at | east one set of as-built (marked-up) drawi ngs at the
time of, or prior to, the final testing for use in field verification

3.7 CLOSEQUT ACTI VI TI ES
3.7.1 Trai ni ng
3.7.1.1 I nstruction of Governnent Personne

I nstruct Government operating and mai ntenance personnel, as designated by
the Contracting Officer, for a mninumof [eight]] ] total hours
covering at least the following for all itens of equi pnent provided under
this Contract:

a. Theory of operation

b. Procedures for start-up, operation, and shut down.
c. Mintenance instructions.

d. Safety precautions.

e. Test procedures.

f. Field troubl eshooting and di agnosti ¢ procedures.

g. Repair procedures for field repairs that can be made by replacing
pl ug-in conponents.

Provide instruction by the manufacturer's technical representative at the
project site using the docunents specified in the paragraph entitled
"Operation and Mintenance Manual s".

3.7.1.2 Recor di ngs

Record all training presented on-site utilizing recordi ng equi pnent
acceptable to the Contracting Officer. Performrecording such that al
visual aids are clearly visible and all discussion is clearly
under st andabl e. Provide record copies of the recordings to the
Contracting O ficer within [14]] ] days follow ng conpl etion of
traini ng.

[3.7.1.3 Advanced Mai nt enance Trai ni ng

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: Advanced Maintenance Training is intended for
those Installations where the government personnel
are going to be responsible for maki ng programm ng
changes to the equi pnent or installing new equi pnent
wi t hout the involvenent of a manufacturer's
representative. This training is intended to
provi de those individuals with manufacturer's
certification level training to enable themto be
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conpetent to nmake such changes.

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

Wthin one year of contract conpletion, provide [one][two]][ ]

Cover nent - desi gnat ed mai nt enance personnel assigned to the site a

conpl ete technical repair training session of [40]] ] hours covering
repair of the carbon-dioxide fire-extinguishing systemequi pnent. Include

in the training an i n-depth explanation and review of the theory of
operation, function, description, and troubl eshooting of all equiprent
provi ded down to the conponent level. Include a review of manual s,

drawi ngs, and parts lists, together with any clarifications required.
Ensure that at |east one period of eight hours is spent troubl eshooting
equi pnment with actual faults being introduced for training purposes.

Provi de instructional personnel that are certified by the rel ated

equi prent manufacturer to provide technical instruction services.
Transportation, |odging, and neal costs for CGovernnent personnel attending
this off-site training is not a part of this Contract.

-- End of Section --
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