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NOTE: This gui de specification covers the

requi renents for Halon 1301 fire extinguishing
systens for protection of data processing equi pnent
and simlar electronics occupancies.

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

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

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

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

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

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

NOTE: Use of this guide specification requires a
wai ver in accordance with NAVFAC Ozone Depl eting
Subst ances (ODS) Procurenent Policy and Procedures
with the approval of a Senior Acquisition Oficer
(SAO. Wth nminor changes, this guide can be
adapted to ot her occupancies or needs, such as the
protection of electric generators and flight
simulators. The extent and | ocation of the work to
be acconplished, and the type of electric service,
cables, wire, conduit, |ocation of storage
cylinders, actuating stations, control panels,
storage batteries, battery chargers, and accessories
i ndi cated, specified, or necessary for the conplete
installation required shall be indicated on the
project drawings. |f there are questions concerning
system desi gn, the cogni zant Engi neering Field
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Division Fire Protection Engi neer should be
consulted. Due to the toxicity of decomposed Hal on
an engi neered snoke and Hal on renoval system (not
part of this specification) will be required for
each protected space. Such a systemshall be
manual |y key operated, for fire departnent use

only. See also NFPA 12A section on relief venting.
EE IR I Ik S I I S S S S I R Rk Ik I S kS kS Ik I kR Sk

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

NOTE: The follow ng information should be shown on
t he draw ngs:

1. On the electrical power floor plans show

| ocations of control panel, annunciator(s), audible
and vi sual al arm devi ces, nmanual actuation stations,
poi nt of connection to the building fire evacuation
al arm system renote troubl e device, and point of
connection to the inconi ng power supply and fusible
safety switch. Do not show conduit sizes or nunber
of conductors for DC circuits. Do not show

| ocati ons of snoke detectors.

2. Show single line riser diagramfor al

detection, activation, and alarmcircuits.
Connection of equi pment shall be indicated by
circuit runs and not conduit runs. Do not indicate
nunber and size of conductors for interconnection of
fire al arm conponents.

3. On the nmechanical floor plans, show | ocations
for Hal on storage containers. Show areas of system
coverage, with zone designations (if multiple
zones). Do not show Hal on piping | ayout and nozzle
pl acenent .

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

PART 1 GENERAL

1.1 REFERENCES

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

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

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

Ref erences not used in the text will automatically

be deleted fromthis section of the project
speci ficati on when you choose to reconcile
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references in the publish print process.

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

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ASME | NTERNATI ONAL ( ASME)

ASME B16. 11 (2005) Forged Fittings, Socket-Welding and
Thr eaded
ASME B16. 3 (2006) Malleable Iron Threaded Fittings,

Cl asses 150 and 300

ASTM | NTERNATI ONAL ( ASTM

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

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

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

FM GLOBAL (FM)
FM P7825 (2005) Approval Guide

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

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

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

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

NFPA 12A (2008) Hal on 1301 Fire Extinguishing
Syst ens

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

NFPA 72 (2006) National Fire Al arm Code

NFPA 75 (2008) Protection of Information

Technol ogy Equi pnent

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

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- STD- 101 (Rev B) Color Code for Pipelines & for
Conpressed Gas Cylinders
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U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS A- A- 2962 (Rev J) Enanel, A kyd, doss, Low VOC
Cont ent

FS A- A-58092 (Basic) Tape, Antiseize,
Pol yt et r af | uor oet hyl ene

FS TT- P- 645 (Rev B) Priner, Paint, Zinc-Mlybdate
Al kyd Type

UNDERWRI TERS LABORATORI ES (UL)
U Fire Prot Dr (2009) Fire Protection Equipnent Directory
.2 DEFI NI TI ON
a. Year 2000 conpliant - means conputer controlled facility
conmponents that accurately process date and tine data (including,
but not Ilinmted to, calculating, conparing, and sequencing) from
into, and between the twentieth and twenty-first centuries, and
the years 1999 and 2000 and | eap year cal cul ati ons.
.3 GENERAL 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.

. 3.1 Description of Wrk

Rk Ik kb Sk R IR Rk kS ARk Ik Sk S R R Rk kR kR Ik S I SRRk ko b o

NOTE: ldentify the rooms, spaces or areas, as
appropriate, which are to be protected by each type
of system

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

The work includes the designing and providing of approved Hal on 1301
underfl oor [and room floodi ng extinguishing system(s) for protection of

[ ]. The design, equipnent, materials, installation and worknmanship
shall be in strict accordance with the required and advi sory provisions of
NFPA 12A, except as nodified herein. Each systemshall include all

materials, accessories and equi prent inside and outside the building
necessary to provide each system conplete and ready for use. Design and
install each systemto give full consideration to built-in spaces, piping,
el ectrical equipnment, ductwork and all other construction and equi pnent and

to be free fromoperating and mai ntenance difficulties, all in accordance
with detailed drawings to be subnitted to the Contracting O ficer for
approval . Devices and equi prment for fire protection service shall be of a
make and type listed by the Underwiter's Laboratories, Inc., or approved
by the Factory Mutual System In the publications referred to herein, the
advi sory provisions shall be considered to be mandatory, as though the word
"shal | " had been substituted for "shoul d' wherever it appears; reference to
the "authority having jurisdiction" shall be interpreted to nean the

[ ] Division Fire Protection Engineer.

.4 SUBM TTALS

EE R R R I R I O R I R R R I R I R I R I R R R I R R R R R I R L
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NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

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

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

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

Rk Ik kb Sk R IR Rk kS ARk Ik Sk S R R Rk kR kR Ik S I SRRk ko b o

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

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

Rk bk b R IR Rk I kS S o S R AR I R R Rk Ik kR Sk I R SRRk b o b o

NOTE: For projects admnistered by the Pacific

Di vision, Naval Facilities Engi neeri ng Command, use
the optional "SUBM TTALS" article inmedi ately bel ow
and del ete the general "SUBM TTALS' article above
for Navy projects.

Rk Ik kR IR R R I S S S o e S S S R R R R Rk b kR Ik Ik kS S SRRk o b o

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

Di vi sion, Naval Facilities Engineering Command, Fire Protection Engi neer
one set of all approved submttals and draw ngs i nmedi ately after approval
but no nore later than 15 working days prior to final inspection.]
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SD- 02 Shop Drawi ngs
Hal on system piping layout[; C[; G [____ 1]
Field wiring diagrams[; C[; G [_____ 11

SD- 03 Product Data

Storage cylinders[; CG[; G [_____ 11
Di scharge heads[; C[; G [_____ 1]
Manifolds[; C[; G [___ 11

Valves[; C[; G [____ 1]

Di scharge nozzles[; CG[; G [_____ 1]
Pipe[; C[; G [_____ 1]
Pi pe hangers and supports[; CI[; G [____ 11

Control panel[; Cl[; G |

Manual actuation stations[; C[; G [_____ 1]
Pressure switches[; C[; G [_____ 1]
Storage batteries[; C[; G [____ 1]

Smoke detectors[; C[; G [___ 1]

Audible alarms[; C[; G [_____ 1]

Visual alarns[; C[; G [

Annunci ator panels[; C[; G [____ 11
El ectromagneti c door holder release[; C[; G [_____ 11
Battery charger[; C¢[; G [____ 11

Fittings[; Cl[; G [
SD- 05 Design Data

Hal on discharge calculations[; G[; G [____ 1]

Battery capacity calculations[; C[; G [____ 11

SD-07 Certificates

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

NOTE: The qualifications clause in this guide

speci ficati on has been approved by NAVFACENGCOVHQ i n
accordance with the requirements of NAVFAC P-68. The
paragraph in this guide specification my be used

wi t hout any ot her NAVFACHQ approval or request for
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1.

1.

wal ver.
B R R R R R R

Record of Prior Installations[; CG[; G [___ 11
Hal on fire extinguishing systen[; CI[; G [___ 11
SD-10 Operation and Mi ntenance Data
Hal on fire extinguishing systen, Data Package 3[; CG[; G [___ 11

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

SD- 11 C oseout Submttals

Renmote control station operating instructions[; C[; G [___ 11
Record drawi ngs; G

5 QUALI TY ASSURANCE

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

NOTE: The qualifications clause in this guide

speci fication has been approved by NAVFACHQ i n
accordance with the requirements of NAVFAC P-68. The
paragraph in this guide specification my be used

wi t hout any ot her NAVFACHQ approval or request for
wai ver .

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

51 Record of Prior Installations

Prior to installation, submt data showi ng of Halon fire extinguishing
systens of the sane type and design as specified herein. The data shal
include the nanmes and | ocations of at |east two | ocations where the
Contractor has installed such systems. The Contractor shall indicate the
type and design of these systenms and certify that these systens have
performed satisfactorily in the manner intended for a period of not |ess

t han 18 nont hs.

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

NOTE: For projects administered by the Pacific

Di vi sion, Naval Facilities Engi neeri ng Command,

i nclude the follow ng optional paragraph requiring
the m ninmumqualification of a NICET Level -111
technician for preparation of all fire protection
system draw ngs.

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

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

Engi neering Technol ogi es (NI CET) as an engi neering technician with mninum
Level -111 certification in Special Hazard System program Contractor shal
submit data for approval showi ng the name and certification of all involved
individuals with such qualifications at or prior to submttal of draw ngs.]
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Contractor shall have successfully installed Halon fire extinguishing
systens of the sane type and design as specified herein.

.5.2 Hal on Fire Extinguishing System

When prelimnary field tests have been conpleted and all necessary
corrections nmade, submit to the Contracting Oficer a signed and dated
letter attesting to the satisfactory conpletion of testing and stating that
the systenms is in operating condition. The letter shall include a witten
request for a formal inspection and test.

.5.3 Manuf acturer's Representative

Provide the services of a manufacturer's authorized representative or
technician, experienced in the installation and operation of the type of
system being provided to supervise the installation and testing, including
final testing, adjustnent of the systemand to provide instruction to
Gover nnent personnel

.6 DESI GN OF HALON FI RE EXTI NGUI SHI NG SYSTEMS

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

NOTE: Delete reference to NFPA 75 only if the
protected space(s) contain no automatic data

processing requirenent.
R R R R R R R R R R R R R R

Design and installation of Halon fire extinguishing systens shall conform
to NFPA 12A, NFPA 70, NFPA 72, [and NFPA 75] and to the requirenents as
herei nafter specified.

.6.1 Pi pi ng Layout and Wring Di agrans

Annot at e hal on system pi ping | ayout with reference points for design. In
field wiring diagrans, show | ocations of devices and points of the system
Prepare worki ng drawi ngs on sheets not smaller than A0 1189 x 841 mmr 30 by
42 inches, in accordance with the requirenments for "Plans" as specified in
NFPA 12A. Include data essential to the proper installation of each system

.6.2 Cal cul ati ons

Submit hal on di scharge cal cul ati ons verifying total storage requirenents,

fl oodi ng concentrations, discharge tines, flow through the piping network,
pi pe sizes, and nozzle orifice sizes, in accordance with the manufacturer's
listed design manual and NFPA 12A. Submit substantiating battery capacity
cal cul ati ons show ng capacity, supervisory and al arm power requirenents.

.6.3 Fl oodi ng Concentration

The systemshall totally flood the protected area(s) providing a volunetric
concentration of Halon 1301 of not less than 5 percent nor nore than 7
percent at 21 degrees C 70 degrees F

.6.3.1 Hal on Concentration

The Hal on concentration shall be based upon shutting down the heating,
ventilation and air conditioning (HVAC) systens at the tinme of agent

di scharge. The required Hal on concentration shall be maintained in the
protected area(s) for a mininumof ten mnutes.
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6.4 Di scharge Tine

The maxi mum Hal on |iquid discharge tinme shall be 10 seconds.

.6.5 Reserve Supplies

Each system shall be provided with its own connected reserve supply of
Hal on 1301. Each reserve supply shall contain an anmount of Hal on 1301
equal to the primary supply of the systemto which it is connected.

.6.6 Record Drawi ngs

Upon conpl etion, and before final acceptance of the work, subnmit a conplete
set of as-built (record) working drawi ngs, [including conplete as-built
circuit diagrans,] of each Halon 1301 systemfor record purposes. The
as-built working drawi ngs shall be not snmaller than A0 1189 x 841 mr 30 by
42 inches reproduci ble drawings on nylar filmwth title block (200 by 100
m8 by 4 inches) similar to full size contract drawings. The as-built
wor ki ng drawi ngs shall be furnished in addition to the record draw ngs
required by Section 01 78 00 CLOSEQUT SUBM TTALS

T SYSTEM CONTROL

Provi de all apparatus, accessories, conponents and associated materials
specified or necessary to furnish each system conpl ete and ready for
operation. Al equiprment shall be the current products of their
manuf act ur er s.

7.1 Controls

Detecti on and actuating control system shall be conplete, Cass A
electrically supervised conbi nati on automati c and manual . Automatic
actuation shall be acconplished by snoke detectors. Manual actuation shal
be acconplished by electrical manual actuation stations.

.7.2 Sequence of Operation

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

si mul taneously activate pre-di scharge alarnms in the protected area(s),
signal the building fire alarmcontrol panel (s) to activate the building
fire evacuation alarns, and send a signal to the base fire departnent via
the base fire alarmsystem Upon activation of a second detector (on the
opposite zone of a cross-zoned system), the systens shall imediately shut
down [computer] [__ ] equi prent and air conditioning power, close al
fire danpers [release all doors to permit closing] activate the di scharge
alarns, and initiate an adjustable 0-60 second tine delay. At the end of
the tine delay, Halon shall discharge into the protected area [and

post-di scharge visual alarns shall activate].

.7.2.1 Activation By Manual Station

Upon activation by a manual station, the systemshall inmmediately perform
all the above |isted al armfunctions and shut-down functions, and initiate
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the adjustable tine delay. At the end of the delay, Halon shall discharge
into the protected area.

[1.7.2.2 Manual Activation of Inhibit Switch

R S I R Sk b S I S I I I O R R I O O S R S I I O S O I O S S I I S O
NOTE: Inhibit switches are optional devices which
decrease systemreliability and shall not be used
wi t hout approval of the Division Fire Protection
Engi neer.

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

Upon manual activation of the inhibit switch, equipment shutdown and agent
di scharge shall be delayed. Al other functions shall continue uni npeded.
Upon rel ease of inhibit switch, shutdown and di scharge functions shal
resune. Tinme delay shall not reset and shall resune countdown to discharge
after release of swtch.

11.7.3 Transfer to reserve supply

Transfer fromsystemmain supply to reserve supply shall be controlled by a
"mai n-reserve" switch at the system control panel

1.7.4 Renote Control Station Operating Instructions

Submit the proposed | egend for renote control station operating
i nstructions.

PART 2 PRODUCTS

2.1 Pl PI NG
Conceal piping to the maxi mum extent possible. Piping shall be inspected,
tested and approved before being concealed. Provide fittings for changes
in direction of piping and for all connections. Mke changes in piping
sizes through standard reducing pipe fittings; the use of bushings is not
permtted.

2.1.1 Pi pe

ASTM A 53/ A 53N or ASTM A 106/ A 106N, bl ack or zinc-coated, threaded,
Schedul e 40.

2.1.2 Fittings

ASME B16. 11 or ASME B16.3, Cass 300, zinc-coated, threaded, except d ass
150 or 300 for pipe 20 mr 3/4 inch or snaller.

2.1.3 Pi pe Hangers and Supports

MBS SP-58 and MSS SP-69, adjustable type. Rods, hangers and supports shal
be zinc plated. Provide pipe hangers and supports as foll ows:

Nom nal Pi pe Maxi mum
Size (M) Spaci ng (neters)
25 and under 2.00
32 2.50
40 2.75
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2.

Nom nal Pi pe Maxi mum

Size (M) Spaci ng (neters)
50 3.00
65 3.25
80 3.75
90 4.00
100 4.25
125 4.50
150 5.00

Nom nal Pi pe Maxi mum

Si ze (inches) Spaci ng (feet)

1 and under 7

1.25 8

1.5 9

2 10

2.5 11

3 12

3.5 13

4 14

5 15

6 16

1.4 Pi pe Sl eeves

Provi de where piping passes through masonry or concrete walls, floors,
roofs and partitions. Sleeves in outside walls bel ow and above grade, in
floor, and in roof slabs, shall be standard wei ght zinc coated steel pipe.
Sl eeves in partitions shall be zinc coated sheet steel having a nonina

wei ght of not less than 4.40 kg per sq neters 0.90 pounds per square foot.
Space between piping and the sleeve, shall be not less than 13 mm 0.5 inch.
Sl eeves shall be of sufficient length to pass through the entire thickness
of walls, partitions and slabs. Extend sleeves in floor slabs 50 mr 2

i nches above the finished floor. Pack space between the pipe and sl eeve
with ashestos free insulation and calk at both ends of the sleeve with

pl asti c wat er proof cenent.

.1.5 Escut cheon Pl ates

Provi de piping passing through floors, walls and ceilings with one piece or
split type plates. Plates where pipe passes through finished ceilings
shall be chromium plated. Oher plates shall be of steel or cast iron
with al um num paint finish. Securely anchor plates in place.

.1.6 Di scharge Nozzl es

Fabricated of corrosion resistant materials. Al nozzles shall be designed
so that the orifice piece is connected directly to the supply pipe. The
size of pipe and nozzles shall be determined fromthe cal cul ated fl ow and
term nal pressures in accordance with established, recognized test data
contained in the nmanufacturer's |listed design nanual .

1.7 St orage Cylinders

Constructed of high strength alloy steel, conforming to all applicable
specifications of the Departnment of Transportation. Container design shal
permt on-site reconditioning and refilling when required. Safety valves,
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mani f ol ds, pressure gauges, and pressure sw tches shall be provided.
.1.8 Joi nting Conpound

Tape conformng to FS A- A-58092.

.2 CONTROL PANEL

Provi de conplete electrical supervision of all circuits. Install nodul ar
type panel in a [flush] [surface] nounted steel cabinet with hinged door
and cylinder lock. Switches and other controls shall not be accessible

wi thout the use of a key. The control panel shall be a neat, conpact,
factory-wired assenbly containing all parts and equi pnent required to
provi de specified operating and supervisory functions of the system Pane
cabi net shall be finished on the inside and outside with factory-applied
enanel finish. [Provide separate alarmand trouble |Ianps |ocated on the
exterior of the cabinet door or visible through the cabi net door for each
zone initiating circuit.] Provide pronmnent rigid plastic or neta
identification plates for all |anps and switches. A single open or ground
fault condition in any detection or actuation circuit shall not result in
any | oss of systemfunction, but shall cause the actuation of system
trouble signals. A ground fault condition or single break in any other
circuit shall result in the activation of the systemtrouble signals.

[ Supervision of wiring external to the control panel for nechanica

equi prrent shutdown is not required, provided a break in such wiring wll
cause the associ ated nmechani cal equi pnment to shut down.] Loss of AC power,
a break in the standby battery power circuits, or abnormally |ow battery
voltage shall also result in the operation of the systemtrouble signals.
The abnornal position of any systemswitch in the control panel shall also
result in the operation of the systemtrouble signals. Trouble signals
shal | operate continuously until the system has been restored to normal at
the control panel. Provide a 100 mr 4 inch renote systemtroubl e bell
installed [in a constantly attended area] [where shown], arranged to
operate in conjunction with the integral trouble signals of the panel
Provide renote bell with a rigid plastic or netal identification sign which
reads "Hal on System Trouble." Lettering on identification sign shall be a
m ni mum of 25 nmm one inch high. Panel shall be provided with the follow ng
swi t ches:

1. Trouble silencing switch which transfers trouble signals to an
i ndicating lanp. Upon correction of the trouble condition
audi bl e signals will again sound until the switch is returned to
its nornmal position, or the trouble circuit shall be automatically
restored to nornmal upon correction of the trouble condition

2. Evacuation alarmsilence switch which when activated will silence
all alarmdevices and cause operation of systemtrouble signals.

[3. [Master box] Disconnect switch which when activated will
di sconnect the systemfromthe base fire alarmsystem and cause
operation of the Hal on systemtrouble signals.]

System control panel shall be UL Fire Prot Dir listed or FM P7825 approved
for extinguishing systemcontrol (releasing device service).

.3 SECONDARY POWER SUPPLY

Supply shall include nickel cadmum |ead calciumor sealed |l ead acid
batteries and charger. Drycell batteries are not allowed. House batteries
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in a well constructed steel cabinet with cylinder |ock.
. 3.1 Storage Batteries

Provide batteries of adequate anpere-hour rating to operate the system
under supervisory conditions for 60 hours at the end of which tine
batteries shall be capable of operating the entire systemin a full alarm
condition for not less than 30 minutes. Provide calcul ations
substantiating the battery capacity. Provide reliable separation between
cells to prevent contact between term nals of adjacent cells and between
battery termnals and other netal parts

. 3.2 Battery Charger

Provi de conpletely automatic high/low charging rate type charger capabl e of
recovery of the batteries fromfull discharge to full charge in 24 hours or
| ess. Provide an ammeter for recording rate of charge and a voltneter to
indicate the state of battery charge. Provide a red pilot light to

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

.4 MANUAL ACTUATI ON STATI ONS

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

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

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

Provi de actuation stations for systens at the exits fromthe protected
areas. Qperation of a nanual station shall cause the control panel to go
into full alarmcondition and discharge Halon into the protected area
followi ng the adjustable tine delay. [Provide separate, clearly |abelled,
manual stations for control of underfloor discharge and room fl oodi ng.]
Stations shall be of a type not subject to operation by jarring or

vi bration. Stations shall have a dual action release configuration to
prevent accidental system di scharge. Break-glass-front stations are not
permitted; however a pull |ever break-glass-rod type is acceptable. Station
color shall be red or orange. Warning signs shall be placed at each
station indicating that operation of the station will cause i nmedi ate Hal on
di scharge. Were building fire alarmpull stations are also nounted at the
exits fromthe protected areas, they shall be separated from Hal on
actuation stations by at |east one neter 3 feet horizontally, |abels shal
be provided to clearly distinguish building fire alarm stations from Hal on
stations and stations shall be of different colors.

.5 SMOKE DETECTORS

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

[ photoel ectric] principle. Necessary control and/or power nodul es required
for operation of the device shall be integral with the main control panel
Detectors shall be conpatible with main control panel provided and shall be
suitable for use in a supervised circuit. Detectors shall not draw power
fromthe initiating circuit. Qperating power shall be taken froma
separate supervi sed power supply circuit. Ml function of the electrica
circuitry to the detector or its control or power units shall result in the
operation of the systemtrouble devices. Detectors shall not be
susceptible to operation by changes in relative humdity. Each detector
shall contain a visible indicator lanp that shall show when the unit is

SECTION 21 22 00.00 20 Page 15



activated. Each detector shall be the plug-in type in which the detector
base contains screw termnals for making all wring connections. Renote
i ndi cator lanp shall be provided for each detector that is |ocated above
suspended ceilings, beneath raised floors or otherw se concealed fromvi ew.

2.5.1 | oni zation Detectors

Mul tipl e chamber type which is responsive to both visible and invisible
products of conmbustion. The sensitivity of each detector shall be field
adj ustabl e to conpensate for the conditions under which it is to operate.

2.5.2 Phot oel ectric Detectors

Qperate on a multiple cell concept using a light-emtting diode (LED) I|ight
source. Failure of the LED shall not cause an al arm condition but shal
operate the detector trouble indicating |anp.

2.5.3 Det ect or Spaci ng and Location

Rk Rk kR IR R R I I S o S S I Rk Ik Sk b o R R R R Rk Sk kS S I kb R R b o

NOTE: Do not show detector |ocations on plans,
however a detail for nounting snoke detectors to the
raised flooring systemin conpliance with this

par agr aph shoul d be shown.
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In accordance with the requirements of NFPA 72, the manufacturer's
recomrendations and the requirenents stated herein. Spacing and | ocation
of detectors shall take into account the airflow into the roomand supply
diffusers. Detectors shall not be placed closer than 1 1/2 neters 5 feet
fromany discharge grille. Spacing of detectors on roomceilings shall not
exceed 41.80 square neter 450 square feet per detector. Spacing of
detectors under raised floors shall not exceed 23.25 square neter 250
square feet per detector. Detectors installed beneath raised floors shal
be nounted with the detector base within 50 mr 2 inches of the underside of
the raised floor framng, with the detector facing downward. Were the
space under the raised floor is less than 305 nmr 12 inches in height,
detectors shall be nounted with their bases either horizontal or vertical
with the detection chanmbers nmounted in the upper half of the underfl oor
space. Under no circunstances shall detectors be nounted facing upward.

[2.6 DUCT SMOKE DETECTORS

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

NOTE: Automatic danpers are required in all ducts
passing through walls, floors, and ceilings, to
prevent the | eakage of Halon fromthe protected
space, and to prevent the conmunication of fire and
snoke. Locations of danmpers should be shown on HVAC
pl ans. Additional snoke danpers may be required in
systenms over 424,740 L/ 15,000 cfrr by NFPA 90A, Air
Conditioning and Ventilating Systens. Coordinate
with Section 23 09 53.00 20, SPACE TEMPERATURE
CONTRCOL SYSTEMS. Provi de access door in duct at
each danper location. Connect duct detectors to

Hal on system control panel only if no building fire
alarm systemis provided. O herw se delete

par agraph entitled "Duct Snoke Detectors.”

EE R R R I R I O R I R R R I R I R I R I R R R I R R R R R I R L
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In accordance with the requirements of NFPA 90A, the manufacturer's
reconmendati ons and the requirenments stated herein. Detectors required in
ducts shall be ionization type and listed by UL Fire Prot Dir or FM P7825
for duct installation. Provide duct detectors with an approved duct

housi ng, nmounted exterior to the duct, with perforated sanpling tubes
extending across the width of the duct. Activation of duct detectors shal
cause shut down of the associated air-handling unit, annunciation at the
control panel, tripping of the [master box] [transmitter], and soundi ng of
building fire evacuation alarns. Detector shall have a test port or swtch

1[2.7 INHBIT SWTCH

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

NOTE: Inhibit switches are optional devices which
decrease systemreliability and shall not be used
wi t hout approval of the Division Fire Protection
Engi neer.

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

Provi de one switch where shown. Activation of switch shall delay only

equi pnent shutdown and agent discharge. Switch shall be guarded,

spring-1 oaded type which operates only when pressure is nmanually applied to
the switch. Upon rel ease of nmanual pressure, switch shall de-activate

all owi ng del ayed functions to resune. After start of agent discharge,
switch shall have no effect. Activation of switch during nornal

(non-alarm conditions shall cause activation of systemtrouble signals.

12.8  ALARM S| GNALLI NG DEVI CES

Provi de each protected area with audi ble and visual alarmnms |ocated where
shown. Al alarmcircuits shall be electrically supervised. Provide
separate and distinct audible and vi sual pre-discharge and di scharge
signals. Were the building is equipped with a separate fire evacuation
al arm system the di scharge signals shall also 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 ni mum of 40 mm 1.5 inches high. The pre-discharge alarm shall be

| abel | ed "FIRE" and the di scharge alarm shall be |abelled "HALON

DI SCHARGE. " [ Post-di scharge visual alarns shall be |ocated outside al
entrances to the protected areas, and shall be provided with signs reading
"HALON DI SCHARGED WHEN FLASHI NG - DO NOT ENTER] .

2.8.1 Audi bl e Al ar s
a. Aarmbells
250 mr 10 inch [surface nounted] [recessed] w th nmatching nounting back
box. Bells shall be of the vibrating type suitable for use in an
electrically supervised circuit. Bells shall be of the underdone type and
produce a sound output rating of at |east 90 decibels at 3 neters 10 feet.
b. Alarm horns
[ Recessed,] [Surface nounted,] vibrating type suitable for use in an

electrically supervised circuit and shall have a sound output rating of at
| east 90 decibels at 3 neters 10 feet.
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2.

2.

8.2 Vi sual Al arns

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

[i ncandescent] [rotary beacon] type and powered fromthe control pane
alarmcircuit. Lanps shall provide a mnimum of 50 candl e power. Flash
rate shall be between 60 and 120 fl ashes per minute. Lanps shall be
protected by a therno-plastic lens, red for pre-discharge alarns and bl ue
for discharge [and post-di scharge] alarms. [Visual alarnms may be part of
an audi o-vi sual al arm assenbly. ]

.9 MAI N ANNUNCI ATCR

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

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

.9.1 Annunci ati on Zones

Shall be arranged as foll ows:

.9.2 Annunci at or Panel s

a. Renote annuni cator panels

Locate as shown. Panel shall duplicate all requirenments specified for the
mai n control panel annunciator, except that in |ieu of individual zone
trouble | anps a single common systemtrouble |anp nay be provided. Pane
shall have a lanp test switch. Zone identification shall be by neans of

[ permanently attached rigid plastic or netal plate(s).] [Silk-screened

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

[ pedest al - nount ed] .

b. G aphic Annunci at or Panel

Locate as shown. Panel shall be of the [interior] [weatherproof] type,
[flush] [surface] [pedestal]-nounted. Panel shall be provided with the
[building] [roon] floor plan, drawn to scale, with renote alarm | anps
nounted to represent the |location of [each conceal ed detector] [each al arm
ininitiating device]. [Principal roons and areas shown shall be |abelled
with their roomnunbers or titles.] The panel l|ocation shall be shown on
the floor plan. Detectors nmounted above ceilings, [on ceilings,] and
beneath raised floors [and different types of initiating devices] shal
have different synbols or |anps of different colors for identification
Lanps shall illum nate upon actuation of their correspondi ng device and
shall remain illumnated until the systemis reset. Panel shall have a

[ anp test switch.

10  AUTOVATI C FI RE DAMPERS

EE R R R I R I O R I R R R I R I R I R I R R R I R R R R R I R L
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NOTE: Autonmatic danpers are required in all ducts
passing through walls, floors, and ceilings, to
prevent the | eakage of Halon fromthe protected
space, and to prevent the conmunication of fire and
snoke. Locations of danpers should be shown on HVAC
pl ans. Additional snoke danpers may be required in
systenms over 424,740 L/ 15,000 cfnm by NFPA 90A, Air
Condi tioning and Ventilating Systens. Coordinate =~
with Section 23 09 53.00 20, SPACE TEMPERATURE
CONTRCOL SYSTEMS. Provide access door in duct at
each danper location. Connect duct detectors to

Hal on system control panel only if no building fire
alarmsystemis provided. OQherw se delete

par agraph entitled "Duct Snoke Detectors.”
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Provi de automatic control of fire danpers in air conditioning supply duct
work as specified in Section 23 09 53.00 20 SPACE TEMPERATURE CONTROL
SYSTEMS. Activation of fire danpers shall occur upon second zone
detection, or upon activation of Halon discharge by manual pull station
Fire danpers are specified in Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON,
VENTI LATI ON, AND EXHAUST SYSTEMS. Provide heaters for fusible Iinks.

[2.11 ELECTROVAGNETI C DOCR HOLDER RELEASE

Provi de where shown. The armature portion shall be nounted on the door and
shal | have an adjusting screw for setting the angle of the contact plate.
The el ectro-magnetic rel ease shall be wall nobunted, with a total horizontal
proj ection not exceeding 100 mm 4 inches. Al doors shall release to close
upon first stage (pre-discharge) alarm Electrical supervision of wiring
external of control panel for nagnetic door holding circuits is not
required.

12.12 ELECTRI CAL WORK

[Electrical work is specified in Section 26 20 00 I NTERI OR DI STRI BUTI ON
SYSTEM except for control and fire alarmwring.]

2.12.1 Wring

Control and fire alarmwring, including connections to fire al arm systens,
shal | be provided under this section and shall conformto NFPA 70. Wring
for 120 volt circuits shall be No. 12 AWG minimum Wring for |ow voltage
DC circuits shall be No. [14] [16] AWG minimum Al wiring shall be col or
coded. Use rigid netal conduit or internediate netal conduit, except
electrical netallic tubing may be used in dry locations not enclosed in
concrete and where not subject to nechanical danage.

2.12.2 Operati ng Power

Power shall be 120 volts AC service, transfornmed through a two wi ndi ng
isolation type transformer and rectified to 24 volts DC for operation of

all signal initiating, signal sounding, trouble signal and [naster box]
[transmitter] tripping circuits. Provide secondary DC power supply for
operation of systemin the event of failure of the AC supply. Transfer
fromnormal to energency power or restoration from emergency to normnal

power shall be fully automatic and shall not cause transm ssion of a false
alarm (Cbtain AC operating power to control panel and battery charger from
the line side of the incom ng building power source ahead of all building
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2.

services. Provide independent properly fused safety switch, with

provi sions for |ocking the cover and operating handle in the "POMNER ON'
position for these connections and | ocate adjacent to the main distribution
panel. Paint switch box red and suitably identify by a lettered

desi gnation

12.3 Conductor ldentification

All circuit conductors shall be identified within each encl osure where a
tap, splice or termination is made. Conductor identification shall be by
pl astic coated self sticking printed markers or by heat-shrink type

sl eeves. Attach the markers in a nmanner that will not permit accidenta
detachnent. Properly identify control circuit termnations.

PART 3 EXECUTI ON

3.

3.

1 Pl PE | NSTALLATI ON

Cut screwjointed pipe accurately and work into place w thout springing or
forcing. Ream pipe ends and free pipe and fittings fromburrs. Cean with
solvent to renove all varnish and cutting oil prior to assenbly. Mke
screw joints with tetrafluoroethylene tape applied to male thread only.

2 FI ELD PAI NTI NG

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

NOTE: Coordi nate Section 09 90 00, PAINTS AND
COATINGS with this paragraph
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Clean, pretreat, prine, and finish paint new Hal on 1301 fire extinguishing
systens, including piping, conduit, hangers and m scel | aneous net al work.
Apply coatings only to clean, dry, surfaces using clean brushes. C ean
surfaces to renove all dust, dirt, rust and loose mll scale. Immediately
after cleaning, the metal surfaces shall receive one coat of priner
conformng to FS TT-P-645 applied to a mininumdry filmthickness of 0.025
nr one ml. Exercise due care to avoid the painting of operating devices.
Materials which are used to protect devices, while painting is in process,
shal | be renoved upon the completion of painting. Renove all devices which
are painted and provi de new cl ean devices of the proper type in lieu

t her eof .

2.1 Systens in Unfinished Areas

Unfi ni shed areas are defined as attic spaces, spaces above suspended
ceilings, spaces under raised floors, crawl spaces, pipe chases, and spaces
where walls or ceiling are not painted or not constructed of a prefinished
material. Prinmed surfaces shall receive one coat of red enanel conformng
to FS A-A-2962 applied to a mininumdry filmthickness of 0.025 mm one nil
and col or coded in accordance with M L-STD 101

. 2.2 Systens in All O her Areas

Primed surfaces shall receive two coats of paint to nmatch adjacent
surfaces, except stop valves and accessories shall receive one coat of red
enanel conforming to FS A-A-2962 applied to a mnimumdry filmthickness of
0.025 mr one mil. Provide piping with 50 mm 2 inch wi de red bands spaced
at maxi mum of 6 neters 20 feet intervals throughout the piping systens,
except in finished areas such as offices, the red bands nay be del et ed.
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Red bands shall be red enanel or self adhering red plastic tape and col or
coded in accordance with M L-STD 101

.3 FI ELD TESTI NG

Performtests in the presence of the Contracting Officer to determ ne
conformance with the specified requirenents.

. 3.1 Prelimnary Tests

Each pi ping systemshall be pneumatically tested at 1034 kPa (gage) 150 psig
and shall show no | eakage or reduction in gage pressure after 30 m nutes.
The contractor shall conduct conplete prelininary tests, which shal
enconpass all aspects of systemoperation. Individually test al

detectors, manual actuation stations, alarms, control panels, and all other
conponents and accessories to denonstrate proper functioning.

. 3.2 Formal | nspection and Tests

The [ ] Division, Naval Facilities Engineering Command, Fire Protection
Engi neer, will witness fornmal tests and approve all systens before they are
accepted. The system shall be considered ready for such testing only after
all necessary prelimnary tests have been nade and all deficiencies found
have been corrected to the satisfaction of the equi pnent nmanufacturer's
technical representative and the Contracting O ficer.Subnit the request for
formal inspection at |east 15 days prior to the date the inspectionis to
take place. The control panel (s) and detection systenm(s) shall be in
service for a "break-in" period of at |east 15 consecutive days prior to
the formal inspection. Experienced technicians regularly enployed by the
contractor in the installation of both the mechanical and el ectrica
portions of such systens shall be present during the inspection and shal
conduct the testing. Al Halon 1301, instruments, personnel, appliances
and equi pnent for testing shall be furnished by the contractor. Al
necessary tests enconpassing all aspects of systemoperation shall be made
including the follow ng, and any deficiency found shall be corrected and
the systemretested at no cost to the Governnent.

.3.2.1 System Function Tests Wthout Hal on D scharge
The entire detection/al arnfactuati on systemshall be operated. As a
m ni mum operation and supervision of the follow ng functions and devi ces
shal | be denobnstrated
a. Al operational and supervisory functions of the control and
annunci at or panel s, including the cross-zoning, pre-discharge
alarm discharge alarm|[, post-discharge alarm and tine del ay
features
b. Each manual actuation station and associated circuit(s).

c. Al snmpoke detectors and associated circuits.

d. Al pre-discharge [,] [and] discharge [and post-di scharge] al arns
and associated circuits.

e. Al actuator circuits and di scharge heads (w t hout Hal on
di scharge) .

f. Ar handing [and conputer] equi pnment shut down.
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g. Automatic fire danpers.
h. Activation of the building fire evacuation al arm system

i. Activation of the Base fire alarmsystem (receipt of fire alarm at
alarm of fice).

j. Al of the above tests shall be repeated with the system on
battery power only.

.3.2.2 Hal on Di scharge Tests

VWhen all of the detection/alarn actuation, and supervisory functions of the
systemoperate to the satisfaction of manufacturer's technica
representative, the Division Fire Protection Engineer, and the Contracting
Oficer, a conplete discharge test of Halon systemshall be perforned to
denponstrate satisfactory performance, Hal on concentration, uniformty of
Hal on concentration, system discharge time, nechanical operation and
operation of valves, rel ease devices, alarms, and interlocks which contro
the protected area. Halon 1301 shall be used for this test; substitution
of agents is not permtted. This test shall be conducted by experienced
personnel according to the equi prent and Hal on manufacturer's
recomendations. Al personal required to be in the protected area during
or inmmedi ately after the test shall wear self-contained, positive pressure
breat hi ng apparatus. Contractor shall provide all breathing apparatus,
except apparatus for Covernnent personnel shall be provided by the
Government. Hal on concentration shall be nmonitored at a m ni mum of 3
sanpling points in each protected area. Provide a calibrated strip chart
recorder for continuous recording of concentrations at each nonitoring
point. Table 1 at end of this section shall be conpleted using
observations taken during this test.

.4 OPERATI NG | NSTRUCTI ONS

Provi de operating instructions at each renote control station. Instructions
shall clearly indicate all necessary steps for the operation of the

system Instructions shall be in raised or enbossed white letters on red
rigid plastic or red enanel ed steel backgrounds and shall be of adequate
size to permt themto be easily read.

.5 TRAI NI NG REQUI REMENTS

Prior to final acceptance, the Contractor shall provide operation and

mai nt enance training to the Base Fire Departnent and [Public Wrks] [C vi
Engi neering] [and] [Conputer] personnel. Each training session shal

i nclude [conputer] energency procedures, and uni que nai ntenance and safety
requirements. Training areas will be provided by the Governnent in the
same building as the protected areas. The training conducted shall use
operation and mai ntenance manual s called for in paragraph entitled
"QOperation and Maintenance Instructions, Parts and Testing." Dates and
times of the training period shall be coordinated through the Contracting
Oficer not |ess then two weeks prior to the session. Governnent shall be
provided with a sinplified training nanual providing a description of
operation and controls, possible hazards to personnel, and restart
procedures for [conputers and] air handling units.
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TABLE |

HALON 1301 DATA ( EACH ROOM & UNDER FLOOR)

Room Descri ption

Di nensions (m Length

Hei ght

Area Sq Meters
Ventilation Rate into Room
Speci fic Volume At Design Tenp.

Vol unme

____ Cubic Meter per

Second

Desi gn Tenp. Deg C
Percent Desi gn Concentration
Nunber of Nozzles

Kg 1301 to be Supplied/ Nozzle

Di scharge Tine

Max. Tenp Expected
kg 1301 Req
Sq Meter/ Nozz

Concentration at Design Tenperature
Concentration at Max Tenperature

ui red

l e

(Based on no air flow)

per cent

Concentration
0 Seconds after end of Discharge

"~ 5 Seconds after end of Discharge
"~ 10 Seconds after end of Di schar ge
~ 15 Seconds after end of Discharge
~ 20 Seconds after end of Discharge
~ 25 Seconds after end of Di schar ge
"~ 30 Seconds after end of Discharge
"~ 40 Seconds after end of Discharge
"~ 50 Seconds after end of Di schar ge
"~ 60 Seconds after end of Discharge
"~ 120 Seconds after end of Discharge

Agent Tanks to be Supplied for test

Free Venting Requirenents
this requires

Point A Poi
percent C

per cent

nt B Point C

per cent

per cent

per cent

per cent

per cent

per cent

per cent

per cent

per cent

per cent

use

TABLE |

HALON 1301 DATA (EACH ROOM & UNDER FLOOR)

Room Descri ption

kg Each
kg/ sq meter all owabl e strength
sqg mm free venting area

Di mensions (Ft) Length

Ar ea Sq Ft
Ventilation Rate into Room

Date: __ =
Hei ght wdth
Vol une
Cubic Feet per Mnute

Speci fic Volunme At Design Tenp.

Desi gn Tenp. Deg F

SECTI ON 21 22

Max. Tenp Expected
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"~ 10 Seconds after end of Discharge percent
"~ 15 Seconds after end of Discharge percent
~ 20 Seconds after end of Di scharge percent
"~ 25 Seconds after end of Discharge percent
"~ 30 Seconds after end of Discharge percent
"~ 40 Seconds after end of Di scharge percent
"~ 50 Seconds after end of Discharge percent
"~ 60 Seconds after end of Discharge percent

120 Seconds after end of Di scharge percent

TABLE |

HALON 1301 DATA ( EACH ROOM & UNDER FLOOR)
Percent Desi gn Concentration | bs 1301 Required

Nunber of Nozzles Sq Ft/ Nozzl e

Lbs 1301 to be Supplied/ Nozzle (Based on no air flow)
Di scharge Tine
Concentration at Design Temperature per cent

Concentration at Max Tenperature per cent

Concentration Point A Point B Point C
0 Seconds after end of Discharge percent C

5 Seconds after end of Discharge percent

Agent Tanks to be Supplied for test use Lb Each

Free Venting Requirenents |l bs/SF all owabl e strength
this requires ___s8Qg. in. free venting area

-- End of Section --
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