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SECTI ON 28 31 74.00 20

| NTERI OR FI RE DETECTI ON AND ALARM SYSTEM
04/ 06
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NOTE: This guide specification covers the

requi renents for manual and automatic, noncoded,
interior, Class "B" or Class "A" fire detection and
al arm syst ens.

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

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

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

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

EE R R R R R I I R I R R R I R I I R I R I R R R I R R R S R I R I R
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NOTE: This systemis suitable for use for al
occupanci es.
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NOTE: For Family Housing projects at EFA Nort heast
use regi onal guide specification UFGS-N 13854N
HOUSEHOLD FI RE WARNI NG EQUI PMENT to specify
residential fire warning systenms in |lieu of UFGS 28
31 74.00 20.
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NOTE: Both 4-wire and 2-wire snoke detectors are
specified in this guide specification. For
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open-area snmoke detectors in new systens, edit this
specification to pernit the Contractor the option to
provide 2-wire detectors. For additions to existing
4-wire systens, or when detector auxiliary contacts
are used for critical control functions (such as

el evator recall or air handl er shutdown) edit this
specification to require the Contractor to provide
4-wire detectors only.

For further guidance, consult with the Engi neering
Field D vision (EFD)/Engineering Field Activity
(EFA) Fire Protection Engi neer.
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NOTE: The follow ng information shall be shown on
t he project draw ngs:

1. On electrical power or fire protection floor

pl ans show | ocati on of control panel, battery and
charger, transmitter, renote annunci ator, connection
to power source, renote trouble device, alarm
notification appliances, and each initiating device
including fire extinguishing systemsw tches and
manual pull stations.

2. For projects at EFA Northeast do not show open
area heat and snoke detectors. For heat and snpke
detectors provide a table on the draw ngs indicating
detector types, roomlocations, and tenperature
ratings if applicable.

3. On electrical site plan, show |l ocation of naster
fire alarm box, outside annunciator (if required),
circuit run to the connection to the base fire alarm
circuit (except radio systens), circuit run into the
bui | di ng and connection to control panel, and
circuit run for master box marker light. Circuit
runs to the base fire alarm (except radi o systens)
shoul d show conduit size and nunbers and size of
conduct ors.

4. Show single line fire alarmriser diagram
Connection of equi pment shoul d be indicated by
circuit runs and not conduit runs. Do not indicate
nunmber and size of conductors for interconnection of
fire al arm conponents.
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NOTE: When an existing systemis to be expanded,
show the followi ng information

1. Manufacturer and nodel of existing control panel
2. Nunber of existing initiating circuits (zones),

notification appliance circuits, and contro
circuits served by the control panel
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3. Nunber of existing alarmnotification appliances
on the system

4. Total calculated current draw of all devices
served by the existing standby battery under both
supervi sory (standby) and al arm conditi ons.

5. Ampere-hour rating and type of existing battery.
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PART 1 GENERAL

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

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

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

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

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

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 Al7.1 (2007; Addenda 2008) Safety Code for
El evators and Escal ators

BU LDERS HARDWARE MANUFACTURERS ASSOCI ATI ON ( BHVA)
BHVA A156. 15 (2006) d oser Hol der Rel ease Devices
FM GLOBAL (FM
FM P7825 (2005) Approval Cuide
| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C62.41.1 (2002) | EEE Cuide on the Surges
Envi ronment in Low Voltage (1000 V and

Less) AC Power Circuits

| EEE C62.41.2 (2002) | EEE Reconmended Practice on
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Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA CB80. 1 (2005) Standard for Electrical Rigid Steel
Condui t (ERSC)

NEVA CB0. 3 (2005) Standard for Electrical Metallic
Tubi ng (EMI)

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

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

NFPA 72 (2006) National Fire Al arm Code

NFPA 90A (2008) Standard for the Installation of

Air Conditioning and Ventilating Systens

UNDERWRI TERS LABORATORI ES (UL)

UL 1242 (2006; Rev thru Jul 2007) Standard for
El ectrical Internediate Metal Conduit --
St eel

UL 1449 (2006) Surge Protective Devices

UL 1971 (2002; Rev thru Qct 2008) Signaling
Devices for the Hearing | npaired

UL 467 (2007) Standard for G oundi ng and Bondi ng
Equi pnent

UL 497B (2004; Rev thru Qct 2008) Protectors for
Dat a Communi cation and Fire AlarmCircuits

UL 5 (2004; Rev thru May 2007) Surface Metal
Raceways and Fittings

UL 514A (2004; Rev thru Aug 2007) Standard for
Metallic Qutlet Boxes

UL 514B (2004; Rev thru Aug 2007) Standard for
Condui t, Tubing and Cable Fittings

UL 6 (2007) Standard for Electrical Rigid Metal
Condui t - St eel

uL 797 (2007) Standard for Electrical Mtallic

Tubing -- Steel
UL Fire Prot Dr (2009) Fire Protection Equipnent Directory
.2 RELATED REQUI REMENTS

Section 26 00 00.00 20 BASI C ELECTRI CAL MATERI ALS AND METHODS applies to
this section with additions and nodifications specified herein.
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1

3 DESCRI PTI ON OF WORK
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NOTE: Edit this paragraph to identify the type of
fire alarmsystemexisting at the activity. Wen
the existing base fire alarmsystemis a radio fire
al arm system identify the manufacturer in the blank
space provi ded

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

The work includes [nodifying existing] [and] [providing new] interior fire
al arm system including material, tools, equipnent, installation, and
testing necessary for and incidental to the provision of a conplete and
usabl e standard system conformng to the applicable requirenents of NFPA 70,
NFPA 72, and NFPA 90A and this specification. In referenced NFPA
publications, the advisory provisions shall be mandatory, as though the
word "shall" had been substituted for "shoul d' wherever it appears;
reference to the "authority having jurisdiction" shall be interpreted to
mean the [[__ ] Division] [Engineering Field Activity [__ 11, Naval
Facilities Engi neering Command, Fire Protection Engineer. Equipnent and
devi ces shall be conpatible and operable in all respects with, and shall in
no way inpair reliability or operational functions of, the existing
[interior fire alarm system and the existing] base fire alarm system
[Existing interior fire alarmsystem was manufactured by [ | 1.1

Exi sting base fire alarmsystemis a [[___ ] radio] [positive,
non-interfering, successive (PNIS) telegraph] [__ ] system Materials
and equi pnent to be furnished under this contract shall be essentially the
current design products of nmanufacturers regularly engaged in production of
such equi pnent and shall be listed by the Underwiters' Laboratories, Inc.
inthe UL Fire Prot Dir, or approved by Factory Mitual Systemand listed in
FM P7825.

.4  SYSTEM DESCRI PTI ON
4.1 Desi gn Requi renents

.4.1.1 Power Cal cul ati ons

Submit design calculations [for the existing systemand new work specified
herein] to substantiate that the battery capacity exceeds supervisory and
al arm power requirenents. Show conparison of the detector power

requi rements per zone versus the control panel snoke detector power output
per zone in both the standby and al arm nodes. Show conparison of the
notification appliance circuit alarm power requirenents with the rated
circuit power output.

5 SUBM TTALS

Rk Ik kb Sk R IR Rk kS e S S b R AR Ik R R R Rk O R I R R R

NOTE: Review submittal 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 minimumrequired for adequate quality control

A“G following a subnittal itemindicates that the

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

For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DJO' 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 Arny projects.

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

CGovernment approval is required for subnittals 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 following shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:

The Naval Facilities Engineering Conmand, [__ ], Fire Protection Engineer
will review for approval all subnmittals required by this section.

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

NOTE: For projects adninistered by PACNAVFACENGCOM
use "SUBM TTALS" article inmediately below in lieu,
of above paragraph. Delete the "G' in asterisk
tokens after each submittal item except under
"SD-08 Statenents. ™

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

[ The Pacific Division, Naval Facilities Engineer delegates the authority
for review and approval of all submittals required by this section to the
U S. Registered Fire Protection Engi neer enployed in the Quality Control
(QQ) Oganization, specified under Section 01 45 02 NAVFAC QUALI TY
CONTROL. Submit to the Pacific Division, Naval Facilities Engineering
Conmand, Fire Protection Engineer two sets of all approved subnittals and
drawi ngs i medi ately after approval but no later than 15 working days to
prior to final inspection.]

SD- 02 Shop Drawi ngs
System floor plans; G
System wi ri ng diagrans; G

Conductor wire nmarker schedule; G

SECTION 28 31 74.00 20 Page 9



SD- 03 Product Data
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NOTE: Del ete equi pment not applicable for the
project and reletter the renmaining itens.

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

Control panel and nodules; G

Storage batteries; G

Battery charger; G

Manual pull stations; G

Heat detectors; G

Open-area (spot-type) snoke detectors; G

Duct snoke detectors; G

Alarmbells; G

Alarm horns; G

Vi si bl e appliances; G

Mai n annunci ator; G

Renot e annunci at or panel; G

G aphi ¢ annunci at or panel; G

Master fire al arm boxes; C]

Auxiliary transmtter; C]

Mast er box pedestal; (]

Radi o master box pedestal; (]

[ Master box] [Radio nmaster box] location |ight; C]
Radio fire alarm[master box] [auxiliary transmitter]; (]

Radio fire alarm[master box] [auxiliary transmtter] and
i nterface panel; (]

Conbi nation auxiliary transmtter and interface panel; C]
Freeze protection thernmostatic switch; (]

El ectro- nagneti ¢ door hol der-rel eases; (]

Val ve tanper switches; (]

Wring;, G

Ground rods
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Condui t

Qutl et boxes

Fittings for conduit and outlet boxes
Trouble [bell] [buzzer]; ¢

Proj ect ed beam snoke detector; (]

Sur ge suppression devices; (]

Dat a whi ch describe nore than one type of itemshall be clearly
mar ked to indicate which type the Contractor intends to provide.
Submit one original for each itemand clear, |egible,
first-generation photocopies for the remai nder of the specified
copies. Inconplete or illegible photocopies will not be
accepted. Partial submittals will not be accepted.

SD- 05 Design Data
Power cal cul ations; G

SD- 06 Test Reports
Open-area (spot-type) 2-wire snoke detectors; G
Prelimnary testing, G

Fi nal acceptance testing;, G

Submit for all inspections and tests specified under paragraph
entitled "Field Quality Control ."

SD-07 Certificates

Qualifications of installer; G

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

NOTE: Include only the item bel ow for projects
adm ni st ered by SOUTHWESTNAVFACENGCOM and
PACNAVFACENGCOM  Del ete for other projects.

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

Qualifications of systemtechnician; C]
SD- 08 Manufacturer's Instructions

Proj ect ed beam snoke detector; (]
SD-10 Qperation and Mai ntenance Data

Fire al arm systen, Data Package 5; G

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

SD-11 Cl oseout Submittals
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System as-built draw ngs; G
1.6 QUALITY ASSURANCE

1.6.1 Qualifications of Installer

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: For nost fire alarm systens the experience
requirenent in this paragraph is adequate. Consult
with the EFDY EFA Fire Protection Engineer to
determi ne whether UL certification is also required
and edit as appropriate.

For projects adm ni stered by SOUTHWESTNAVFACENGCOM
i nclude certification requirenment for satisfactory
system perfornmance for 18 nonths. Delete for other
proj ects.

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

The Contractor or installer shall have satisfactorily installed fire alarm
systens of the sane type and design as specified herein [and shall be UL
certified for the installation and testing of fire alarm systens].

Prior to comrencing fire alarmsystem work, submt data showi ng that the
Contractor or installer has satisfactorily installed three fire alarm
systens of the sane type and design as specified herein within the past
three years [and certify that each system has perfornmed satisfactorily in
the manner intended for a period of not less than 18 nonths]. [Subnit
proof of UL certification and a list of installer's personnel.]

For each systeminstalled, submt the follow ng:
a. A detailed summary of the type and design of the system

b. The contract nane or nunber, conpletion date of the project and
total cost of the system

c. The name and tel ephone nunmber of the facility or installation for
whom t he work was perforned; and,

d. The name and tel ephone nunber of a supervisory |evel point of
contact at the facility or installation who has know edge of the
performance of the Contractor's or installer's work.

1.6.2 Manuf acturer's Representative

Provide the services of a representative or technician fromthe

manuf acturer of the system experienced in the installation and operation
of the type of system being provided, to supervise installation
adjustrent, prelimnary testing, and final testing of the systemand to
provide instruction to Governnment personnel

[1.6.3 Qual i fications of System Technici an

Rk Ik kR IR Rk ko o S S S S R R Rk R Rk kR R I I I R Ik b o b o

NOTE: For projects adm ni stered by PACNAVFACENGCOM
and SOUTHWESTNAVFACENGCOM i ncl ude the foll ow ng
par agraph requiring the mninumqualification of a
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NI CET Level -111 technician for preparation of al
fire protection system draw ngs.
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Installati on drawi ngs, shop drawi ngs and as-built drawi ngs shall be
prepared by, or under the supervision of, a qualified technician.
Qualified technician shall be 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 mninmum Level [1l certification in fire alarm
system program Contractor shall submit data show ng the nanme and
certification of the technician at or prior to submittal of draw ngs.

11.6.4 Drawi ng Requi renents
1.6.4.1 System Fl oor Pl ans

Submit shop drawi ngs of the system floor plans show ng | ocations of
initiating and indicating appliances and end-of-1ine supervisory devices.
Show wire col or coding, wire counts, and device wiring order. Show candel a
rating of each visible notification appliance.

1.6.4.2 System Wring Di agrans

Submit conplete wiring diagranms of the system showi ng points of connection
and term nals used for all electrical connections in the system Show all
nodul es, relays, switches and lanmps in the control panel

1.6.4.3 System As-Bui |t Draw ngs

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

NOTE: Specify one set of as-built draw ngs unless
instructed otherwi se by the EFD) EFA Fire Protection
Engi neer.

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

Upon conpl etion, and before final acceptance of the work, furnish to the
Contracting Officer [__ ] complete set[s] of as-built draw ngs |
including conplete as-built circuit diagrams,] of [each] [the] system The
as-built drawings shall be "D' size 850 by 550 mm 34 by 22 inches
reproduci bl e drawings on nylar filmdrawn to the sane scale as the contract
drawi ngs and with title block simlar to contract drawi ngs. The as-built
drawi ngs shall be furnished in addition to the record draw ngs required by
Di vi sion 01.

1.6.5 UL Listing or FM Approva
Submit copies of UL listing or FM approval data showi ng conpatibility of
t he snoke detector nodel being provided with the control panel being
provided, if 2-wire detectors are proposed for use.

1.7 MAI NTENANCE

1.7.1 Spare Parts

Furni sh the follow ng spare parts

a. b5 conplete sets of system keys
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1

b. 1 of each type of audible and visual alarmdevice installed
c. 2 of each type of fuse required by the system

[d. [___ ] spare zone nodul es for nodul ar type control panels in
addition to those installed in the panel]

[e. 2 of each type of heat detector installed]
[f. 2 of each type of snpke detector base and head install ed]

[g. 1 snoke detector manufacturer's test screen, card or nagnet for
each 10 detectors, or fraction thereof, installed in the systeni

7.2 Manual s

Subnit operation and mmi ntenance data in accordance with Section 01 78 23
OPERATI ON AND MAI NTENANCE DATA. Inscribe the following identification on
the cover: the words OPERATI ON AND MAI NTENANCE MANUAL, the location of the
bui l di ng, the name of the Contractor, system manufacturer and the contract
nunber. The instructions shall be legible and easily read, with | arge
sheets of drawi ngs folded in. The nmanual shall include: <circuit draw ngs;
wiring and control diagrans with data to explain detailed operation and
control of each item of equiprment; a control sequence describing start-up
operation and shutdown instructions; installation instructions; naintenance
instructions; safety precautions, diagrams, and illustrations; test
procedures; performance data; and parts list.

PART 2 PRODUCTS

2.

2.

1 SYSTEM DESI GN

1.1 Operation

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

NOTE: Shutdown of nechani cal (HVAC) systens nust be
careful ly coordi nated between this section and
mechani cal sections. The designer must choose

whet her to shut down all HVAC systens upon operation
of the alarmsystemor to shut down individual HVAC
units separately when snoke is detected in each
unit's ductwork. Shutdown of all HVAC systens upon
any alarmis desirable froma life safety
standpoi nt, but may not be practical in all cases.
Consult with the EFA/EFD Fire Protection Engi neer
for guidance. To shut down all HVAC units fromthe
fire alarmcontrol panel retain the reference to
HVAC equi pnent shutdown in paragraph titled
"Operation" and delete reference to shutdown in
paragraph titled "Duct Snoke Detectors”. If it is
desired to shutdown systens on an individual unit
basis, delete the reference to HVAC equi pnent
shutdown in paragraph titled "Operation", and retain
the reference to shutdown in paragraph titled "Duct

"
Snoke Detectors
EIR IR R R I S I I I I I I I I I I R R S I I I I I I I I I I I I I I I I b I I I b I b I b I b e I I b I b I b I b I I b I b I b I b o

Provide a conplete, electrically supervised, code 3 tenporal common coded
manual [and automatic,] zoned, annunciated, fire alarm systen as descri bed
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herein, and as shown on the drawi ngs. Provide separate circuits fromthe
control panel to each zone of initiating devices as specified herein.
Transm ssion of signals fromnmore than one zone over a comon circuit to
the control panel is prohibited.

2.1.1.1 Fire Alarm Signal Initiation
Operation shall be such that actuation of any:
a. Manual station
[b. Heat detector]
[c. Snoke detector]
[d. Automatic fire sprinkler systen
[e. Fire extinguishing systen
[f. Fire standpi pe systen
g [ 11
Shal | cause all of the follow ng actions:

a. Al building evacuation alarmdevices (notification appliances) to
operate continuously;

b. The annunciator(s) to properly register

c. A coded signal to be transnmtted over the station fire alarm
system

[d. Heating, ventilating, and air conditioning equipnment [Unit Nos.
[ ]] to shut down;]

[e. Electro-magnetic door holders to de-energize.]

(LI 1.1

Al'l operations shall remain in the alarm node (except alarmnotification
appliances if manually silenced) until the systemis manually restored to
nor mal .

[2.1.1.2 Supervisory Signal Initiation

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

NOTE: Include this paragraph when any of the listed
supervisory signal initiating devices are provided
by the project or exist in the building and edit
accordingly, otherw se delete. Determine if base
fire alarmsystemis capable of transmtting
separate supervisory signals to headquarters and
edit |ast sentence accordingly.

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

Qperation of a [sprinkler] [or] [standpipe] control valve tamper [or |ow
air pressure supervisory] switch [or fire punp controller renote
supervi sory contact] [or freeze protection thernostatic switch] shall not
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cause an alarm but shall cause operation of common system audi bl e trouble
signal, [and] display of a visual indication distinct fromthat displayed
to indicate a fire alarmor a fault in the supervisory circuit [, and
transm ssion of a distinct supervisory signal to fire al arm headquarters].

12.1.1.3 Monitoring Integrity of Installation Conductors

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: "d ass A" nonitoring should be specified for
buildings with high life hazard such as hospitals
and high rise buildings, and for strategically
critical or extrenely high nonetary val ue
facilities. For all other facilities "C ass B"

nmoni toring should usually be specified. (Conply
with the limtations contained in NFPA 72 on the
nunber of initiating devices permtted per circuit
for both "Cass A" and "Cass B" circuits.) For all
"Class A" circuits, specify separate conduit for
return conductors. For additions to existing alarm
systemnms, specify the type of nonitoring already in

use.
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

Al systemcircuits shall be electrically nonitored for integrity including
the follow ng:

a. Initiating circuits.

b. Evacuation alarm (notification appliance) circuits (including both
audi bl e and visual notification appliances).

c. Battery power supply (low and no voltage across the standby
battery term nals and open battery circuit).

d. [Radio] [Master box] [Auxiliary transmtter] tripping circuits.

Provide [Class B] [Class A] initiating device circuits, and [O ass B]
[Cass Al notification appliance circuits as defined by NFPA 72. [For
Class Acircuits, provide separate conduits for outgoing and return
(redundant) conductors as required by NFPA 72.] A ground fault condition
or single break in any other circuit shall cause operation of the system
trouble signals. Loss of AC power, abnorrmal AC voltage, a break in the
standby battery power circuit, or |low battery voltage shall also cause
operation of systemtrouble signals. The abnormal position of any swtch
in the control panel shall also cause operation of the systemtrouble
signals. Audible and visual equiprment for supervision of the AC power
supply shall be energized fromthe auxiliary DC power supply and vice
versa. Trouble signals shall sound continuously until manually silenced or
the system has been restored to normal. [Electrical nonitoring for
integrity of wiring external of control panel for mechanical equi prent shut
down and nagnetic door holding circuits is not required, provided a break
inthe circuit will cause doors to close and nechani cal equipnent to

shut down. ]

[2.1.1.4 WAl k-Test Mode
Provi de systemwi th wal k-test node to all ow one person to test alarm and

supervisory features of initiating devices. Walk-test node shall be
enabl ed fromthe control panel by authorized service personnel. Contro
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panel shall display a unique visual indication when systemis in walk-test
node. |If testing ceases while in wal k-test node, after a preset delay
system shall automatically return to normal standby node.

1[2.1.1.5 Alarm Verification Feature

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

NOTE: Consult with the EFD/EFA Fire Protection
Engi neer before specifying an Alarm Verification
Feature (AVF). Currently, AVF is not conpatible
with 4-wire open-area (spot-type) snoke detectors.
When AVF is specified, the 2-wire snoke detector
option nust be included in the paragraph titled
"Open Area (Spot-Type) Snmoke Detector." Do not
specify AVF for duct snoke detectors.

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

System shall have a snoke detector alarmverification feature. Upon
activation of any area snoke detector, systemshall institute an alarm
verification process prior to enabling of the alarmfunctions as specified
herein. Activation of any initiating device other than an area snoke
detector shall cause immedi ate enabling of systeminto alarmnode. |If an
alarminput froma snoke detector on the initial zone in alarmis present
at the end of an initial delay period not exceeding 20 seconds, all alarm

functions as specified herein shall be imediately enabled. If a snoke
detector alarminput is not present at the end of the initial delay period,
a second-stage confirmation period of one mnute shall be initiated. If a

snoke detector alarminput is received during the second-stage confirnation
period, all alarmfunctions shall be imrediately enabled. During the
verification process, activation of any area snoke detector on any zone
other than the initial zone in alarmshall also cause systemto go into
alarm node imrediately. |If no snoke detector alarminput occurs within the
second-stage confirmation period, systemshall reset to normal. Any alarm
i nput received froman area snoke detector after the second-stage
confirmation period has el apsed shall cause systemto institute a new
verification process.

1[2.1.1.6 El evat or Recal

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

NOTE: Delete this paragraph if no elevator work is
i ncluded in the project.

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

Provide el evator recall systemin accordance with ASVE Al7.1, Section [

14 21 00.00 20 ELECTRI CAL TRACTI ON ELEVATORS] [14 24 00 HYDRAULIC
ELEVATORS], and as specified herein. Activation of any snoke detector in
an el evator shaft, nmachine room or |obby (except at designated recal

| evel ) shall cause all elevators associated with that shaft, machine room
or lobby to return nonstop to the designated level. Activation of a snoke
detector in the | obby or machine roomat the designated | evel shall cause
all elevators associated with that |obby to return nonstop to the assigned
alternate level. Activation of a detector in an el evator shaft, machine
room or |obby shall also cause conplete operation of fire alarmsystem as
specified in paragraph titled "Qperation”

12.1.2 Primary Power

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

SECTION 28 31 74.00 20 Page 17



NOTE: Consult with the EFD/ EFA for gui dance on use

of safety switch.
EE IR I Sk S S I S S I R R Rk Ik S S bk Sk S kS I kS kR Sk

Primary power source shall be 120 volts AC service, transforned through a
two winding isolation type transformer and rectified to 24 volts DC for
operation of all initiating device, notification appliance, signaling |ine,
troubl e signal and [rmaster box] [transmitter] tripping circuits. The alarm
current draw of the entire fire alarmsystem shall not exceed 80 percent of
the rated output of the system power supply nodule(s). GCbtain AC operating
power as shown on contract drawi ngs. [Provide an independent properly
fused safety switch, with provisions for |ocking the cover and operating
handle in the "POAER ON' position for this connection | ocated adjacent to
mai n di stribution panel. Paint the switch box red and identify it by the

| ettered designation "FI RE ALARM SYSTEM POAER". ]

. 1.3 Auxi l i ary Power

Provi de secondary DC power supply for operation of systemin the event of
failure of the AC source. Transfer fromnormal to emergency power or
restoration fromenergency to normal power shall be fully automatic and
shal | not cause transmission of a false alarm Loss of AC power shall not
prevent transm ssion of a signal to station fire al arm headquarters upon
operation of any initiating circuit.

.1.3.1 St orage Batteries
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NOTE: Consult with the Public Wrks Departnment for
battery preference.
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Provide [sealed lead calciunm [or] [sealed lead acid] [or] [vented wet cel
pocket plate nickel cadmuni batteries and charger. Drycell batteries are
not acceptable. House batteries in the control panel or in a wel
constructed vented steel cabinet with cylinder |ock, non-corrosive base,
and | ouvered vents. Provide batteries of adequate anpere-hour rating to
operate the system including audible trouble signal devices, and [master
box] [auxiliary transmitter] tripping circuits under supervisory conditions
for 60 hours, at the end of which tinme batteries shall be capabl e of
operating the entire systemin a full alarmcondition for not |ess than
[15) [ ] mnutes. Provide calculations substantiating the battery
capacity. [If calculations required by the paragraph entitled "Power

Cal cul ati ons" show that the total supervisory and al arm power requirenments
of the nmodified system exceed the capacity of the existing battery, provide
a new battery as specified herein.] Provide reliable separation between
cells to prevent contact between term nals of adjacent cells and between
battery termnals and other netal parts. Wen a separate battery cabi net
is used, provide a fuse block for battery |l eads within the cabinet. Finish
the cabinet on the inside and outside with enanel paint. Locate the top of
the batteries not nmore than 1.2 nm 4 feet above floor |evel

.1.3.2 Battery Charger

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

NOTE: Specify ammeter and voltneter unless directed
otherwi se by the EFD/ EFA Fire Protection Engi neer

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S
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Provi de conpletely autonatic high/low charging rate type capabl e of
recovery of the batteries fromfull discharge to full charge in 24 hours or
less. [Provide an ameter to indicate rate of charge and a voltneter to
indicate the state of battery charge under load. Meters shall be factory
installed, or factory-supplied plug-in nodules. Field installation of
neters other than the panel manufacturer's plug-in nodules is prohibited.]
Provide a trouble light to indicate when batteries are nanually placed on a
hi gh rate of charge as part of the unit assenbly if a high-rate switch is
provi ded. House charger in the control panel or battery cabinet.

2.2 COVPONENT DESI GN

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

NOTE: Del ete equi pnent paragraphs not applicable
for the project.

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

2.2.1 Control Pane
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NOTE: Delete drill switch and nmaster box di sconnect
swi tch and supervision of set/unset condition of
mast er box when connecting to radio transmtter
Retai n when connecting to telegraphic transmtter or
mast er box.

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

Provi de nodul ar type panel installed in a [flush] [surface] nobunted steel
cabinet with hinged door and cylinder lock. Munt with panel centerline
1.5 m 5 feet above finished floor elevation. Switches and other controls
shall not be accessible wthout the use of a key. The control panel shal
be a neat, compact assenbly containing all parts and equi pnent required to
provi de specified operating and supervisory functions of the system Each
control panel conponent shall be UL |isted or FM approved and approved by
the control panel manufacturer for use in the control panel. Panel cabi net
shal |l be finished on the inside and outside with factory-applied enanel
finish. Provide main annunciator |ocated on the exterior of the cabinet
door or visible through the cabinet door. Provide audible trouble signal
Provi de permanent engraved rigid plastic or netal identification plates, or
sil k-screened | abels attached to the rear face of the panel view ng w ndow,
for all lanmps and switches. Provide one set of FormC dry alarmcontacts
per zone, a comon system Form C dry al arm contact, and a conmpn system
Form C dry trouble contact. [The set/unset condition of [master box]
[auxiliary transmitter] shall be indicated by the control panel.]
Permanently | abel all switches. Provide panel with the follow ng swtches:

a. Trouble silencing switch which silences audible trouble signals
(including renote trouble devices, if provided) wthout
extingui shing trouble indicating lanp(s). For non-self-resetting
type switch, upon correction of the trouble condition, audible
signals will again sound until the switch is returned to its
normal position. For silencing switch of the monentary action
self-resetting type, the trouble signal circuit shall be
autonatically restored to normal upon correction of the trouble
condi ti on.

b. Evacuation alarmsilencing switch which when activated will

silence all alarmnotification appliances without resetting the
panel , and cause operation of systemtrouble signals. Subsequent
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alarm(s) from additional zone(s) not originally in alarm shal
cause activation of the notification appliances even with the
alarmsilencing switch in the "silenced" position

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

d. Reset switch which when activated will restore the systemto
normal standby status after the cause of the al arm has been
corrected, and all activated initiating devices reset. Qperation
of reset switch shall restore activated snoke detectors to nornal
standby st at us.

e. Lanp test swtch.

[f. Drill switch which will enable test of notification appliances
and restoration to normal w thout tripping the master box.]

[g. Master box di sconnect switch which when activated will di sconnect
the coded devi ce and cause operation of the systemtrouble signal.]

[h.  HVAC shutdown bypass switch. Operation of the switch shall allow
HVAC systemto operate with detectors in alarmand shall cause
operation of systemtrouble signals.]

2.2.1.1 Mai n Annunci at or

Provide integral with the control panel. Provide separate al arm and
trouble | anps for each zone (initiating circuit) as indicated bel ow and
[ ] spares, located on the exterior of the cabinet door or visible

through the cabi net door. Lanps shall be Light Enmitting D ode (LED) type.
Zone nodul es for spare zones shall be provided in the control panel
Supervision will not be required provided a fault in the annunci ator
circuits results only in loss of annunciation and will not affect the
normal functional operation of the remainder of the system Each | anp
shal | provide specific identification of the [zone] [area] [device] by

nmeans of a permanent |abel. Provide engraved, silk screened, or
machi ne-made | abels. Handwitten |abels are prohibited. 1In no case shal
zone identification consist of the words "Zone 1," "Zone 2," etc., but

shal | consist of the description of the [zone] [area] [device].

2.2.1.2 Initiating Zones

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: List zones with a brief description of each
zone; e.g. "Zone 1. First Floor, Wst Wng," etc.
Expand this list as necessary to identify all the
zones required for the building. Provide separate
zones for snoke detectors. Always specify separate
zones for duct detectors, extinguishing systens, and
sprinkler or fire punp supervision (if provided).

Do not put devices on different floors on the sane
zone. \Wen choosi ng second option, place the

following chart on the fire alarmcontract draw ng.
EE IR R I Ik S I I Sk S I R R kS kS kI I kS S kR Sk

[Arrange as foll ows:
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Zone No. Descri ption

[ 1] [ 1]

[ Arrange as shown. ]

2.2.1.3 Renpt e Annunci at or Pane
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NOTE: Locate panel at or near the building entrance
to allow fire departnment quick access to panel

Wien both a renote trouble sounder and renote
annunci ator are required, specify an annunci at or
with trouble sounder for dry indoor |ocations.

Where a weat her proof enclosure is required, specify
a separate trouble bell.

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 panel |ocated as shown. Munt with panel centerline 1.5 nm 5 feet
above finished floor elevation. Panel shall duplicate all requirenents
specified for the control panel annunciator, except that individual zone
trouble | anps are not required. Lanps shall be LED type, except |anps used
in backlighted panels shall be LED or neon type. Panel shall have a | anp
test switch. Zone identification shall be by neans of [permanently
attached rigid plastic or netal plate(s)] [or] [silk-screened | abels
attached to the reverse face of backlighted viewing windowms)]. Pane

shall be of the [interior] [weatherproof] type, [flush] [surface]

[ pedestal ] -mounted. [Provide panel with an integral audible trouble
sounder which shall operate in conjunction with control panel audible
sounder. Provide panel with trouble silence switch which shall conply with
the requirenents for a trouble silencing switch as specified in paragraph
entitled "Control Panel".]

2.2.1.4 Graphi ¢ Annunci at or Pane
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NOTE: G aphi c annunci ator panel s shoul d be provided
only when a | arge nunber of conceal ed devices are
installed. Normally, exposed devices will be
annunci ated by zone only on the fire alarmcontro
panel zone annunci ator and renpte zone annunci at or
Edit accordingly. Locate panel(s) at or near

buil ding entrance to allow fire departnment quick

access to panel
EE IR R I Ik S I I Sk S I R R kS kS kI I kS S kR Sk

Provi de panel |ocated as shown. Mbunt with panel centerline 1.5 nm 5 feet
above finished floor elevation. Panel shall be of the [interior]
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[ weat her proof] type, [flush] [surface] [pedestal]-mounted. Panel shall be
provided with the [building] [roon] floor plan, drawn to scale, with alarm
| anps mounted to represent the |ocation of [each conceal ed detector] [each
initiating device]. Panel graphic shall also show the |ocations of the
annunci at or panel and control panel, and shall have a "you are here" arrow
showing its location. Oient building floor plan on graphic to |ocation of
person viewing the graphic, i.e. the direction the viewer is facing shal

be toward the top of the graphic display. Provide a North arrow.

[Principal rooms and areas shown shall be labelled with room nunbers or
titles.] Detectors nounted above ceilings, [on ceilings,] and beneath

rai sed floors and different types of initiating devices shall have
different synbols or lanps of different colors for identification. Lanps
shall illum nate upon activation of corresponding device and shall remain
illumnated until the systemis reset. Panel shall have a |anp test switch

[2.2.1.5 Trouble [Bell] [Buzzer]
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NOTE: Provide a renote trouble bell or buzzer when
the control panel is located in a mechanical room
electrical room or simlar space where the

possi bility of building occupants becom ng aware of
systemtrouble is unlikely. Locate renote bell or
buzzer in a frequently attended area such as a
security/reception desk, office, or main corridor
When a renote annunciator is also specified, specify
an annunci ator with sil enceabl e troubl e sounder

Provi de an external trouble bell or buzzer above the
control panel when the control panel is located in a
hi gh noi se area, such as a machi ne shop, foundry,
printing plant, aircraft hangar bay, etc.

Rk Ik kR IR Rk I kI AR Sk R R R R o b Sk R IRk I S b S b

[Provide a renpte systemtrouble [100 m4 inch bell] [buzzer] arranged to
operate in conjunction with the panel's integral trouble signal. Locate
renote trouble [bell] [buzzer] as indicated.] [Provide [100 mr4 inch
trouble bell] [external trouble buzzer] at the control panel arranged to
operate in conjunction with the panel's integral trouble signal.] Provide
trouble [bell] [buzzer] with a rigid plastic, white on red engraved
identification sign which reads "FI RE ALARM SYSTEM TROUBLE". Lettering on
identification sign shall be a nmininmumr 25 mr one inch high.

12.2.2 Manual Pull Stations

Provi de noncoded [single] [double] action type with nechanical reset
features. Stations shall be [surface] [sem -flush] nmounted and [interior]
[ weat herproof] type as indicated. [For surface nounting provide station
manuf acturer's approved back box. Back box finish shall match station
finish.] Equip each station with a termnal strip with contacts of proper
nunber and type to performfunctions required. Stations shall be a type
not subject to operation by jarring or vibration. Break-glass-front
stations are not permtted; however, a pull-lever break-rod type is
acceptabl e provi ded presence of rod is not required to reset station.
Station color shall be red. Station shall provide visible indication of
operation. Restoration shall require use of a key. Keys shall be

i dentical throughout the systemfor all stations and control panel (s).
Mount stations with operating |lever not nore than 1.2 m 4 feet above
finished floor. Were weatherproof stations are required, provide stations
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with cast nmetal, weatherproof (NEMA 3R) housings with hinged access doors;
finish housings with red enanel paint and provide permanently affixed
engraved or raised-letter plastic or nmetal identification signs reading
"FIRE ALARM' with white letters a mninmumof 19 mr 3/4 inch high.

2.2.3 Heat Detectors
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NOTE: Choose the type of heat detector best suited
for application or design. Do not use rate-of-rise
detectors in areas subject to rapid tenperature
changes, such as boiler roons and shower roons.

Li ne-type detectors should only be used for

speci alized industrial-type hazards. Consult with
the EFD/ EFA Fire Protection Engi neer
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Provi de detectors designed for detection of fire by [conbination fixed
tenperature rate-of-rise] [rate conpensating] [line-type fixed tenperature]
principle. Locate detectors in accordance wth their listing by UL or FM
and the requirenents of NFPA 72, except provide at |east two detectors in
all roons of 54 square neters 600 square feet or larger in area. For
nounting heights greater than 3 m 10 feet above floor |evel, reduce actua
detector |inear spacing fromlisted spacing as required by NFPA 72; for

hei ghts greater than 9 m 30 feet space detectors no farther apart than 34
percent of their listed spacing. Mount detectors at the underside of
ceiling or deck above unl ess otherw se indicated. Tenperature rating of
detectors shall be in accordance with NFPA 72. No detector shall be

| ocated closer than 300 mr 12 inches to any part of any lighting fixture
nor closer than 600 mr 24 inches to any part of an air supply or return
diffuser. Detectors, located in areas subject to noisture or exterior

at nospheric conditions or hazardous |ocations as defined by NFPA 70, shal
be types approved for such locations. Provide with term nal screw type
connections. Renoval of detector head fromits base shall cause activation
of systemtrouble signals if detectors are provided with separabl e heads
and bases.

2.2.3.1 Conbi nati on Fi xed Tenperature Rate-O -Ri se Detectors (Spot Type)

Desi gned for [surface] [sem -flush] outlet box nounting and supported

i ndependently of conduit, tubing or wiring connections. Contacts shall be
self-resetting after response to rate-of-rise actuation. Operation under
fixed tenperature actuation shall result in an external indication
Detector units located in boiler roons, showers, or other areas subject to
abnormal tenperature changes shall operate on fixed tenperature principle
only.

2.2.3.2 Rat e Conpensating Detector (Spot Type)

Desi gned for [surface] [flush] [vertical unit] outlet box nounting and
supported i ndependently of conduit, tubing or wiring connections.
Detectors shall be hernetically sealed and automatically resetting type
which will operate when anbient air tenperature reaches detector setting
regardl ess of rate of tenperature rise. Detector operation shall not be
subject to thermal tine |ag.

[2.2.3.3 Li ne- Type Fi xed Tenperature 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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NOTE: Specify line-type heat detectors only with
approval of the EFD/EFA Fire Protection Engi neer

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

Provide [thernpstatic] [or] [thermister] line-type heat detection cable
[with weat her-resistant outer covering] where indicated. Cable shall be
nomnally rated for a tenperature of [68] [88] [138] degrees C [155] [190]
[ 280] degrees F and shall operate on fixed tenperature principle only.

12.2. 4 Open- Area (Spot-Type) Snoke Detectors
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NOTE: Choose the type of snpoke detector best suited

for application.
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NOTE: Both 4-wire and 2-wire snoke detectors are
specified in this guide specification. For
open-area snmoke detectors in new systens, edit this
specification to pernit the Contractor the option to
provide 2-wire detectors. For additions to existing
4-wire systens, or when detector auxiliary contacts
are used for critical control functions (such as

el evator recall or air handler shutdown) edit this
specification to require the Contractor to provide
4-wire detectors only.

For further guidance, consult with the EFD/EFA Fire
Prot ecti on Engi neer
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Provi de detectors designed for detection of abnormal snoke densities by the
[ionization] [or] [photoelectric] principle. Detectors shall be [4-wire]
[or] [2-wire] type. Provide necessary control and power nodul es required
for operation integral with the control panel. Detectors and associ ated
nodul es shall be compatible with the control panel and shall be suitable
for use in a supervised circuit. Mlfunction of the electrical circuits to
the detector or its control or power units shall result in the operation of
the systemtrouble signals. Each detector shall contain a visible

i ndicator lanp that shall flash when the detector is in the nornal standby
node and shall gl ow continuously when the detector is activated. [Renote

i ndicator lamp shall be provided for each detector that is |ocated above
suspended ceilings, beneath raised floors, or otherwi se conceal ed from
view ] Each detector shall be the plug-in type with tab-1ock or

twi st-1ock, quick disconnect head and separate base in which the detector
base contains screwterninals for making all wring connections. Detector
head shall be renpbvable fromits base w thout disconnecting any wres.
Renoval of detector head fromits base shall cause activation of system
troubl e signals. Each detector shall be screened to prevent the entrance
of insects into the detection chamnber(s).

[2.2.4.1 4-Wre Smoke Detectors

Detector circuits shall be of the 4-wire type whereby the detector
operating power is transmtted over conductors separate fromthe initiating
circuit. Provide a separate, fused, power circuit for each snpke detection
initiating circuit (zone). Failure of the power circuit shall be indicated
as a trouble condition on the corresponding initiating circuit.
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1[2.2.4.2 2-Wre Snmoke Detectors

Detector circuits of the 2-wire type whereby the detector operating power
is transmitted over the initiating circuit are pernmitted, provided the
detectors used are approved by the control panel manufacturer for use with
the control panel provided and are UL |isted or FM approved as being
compatible with the control panel (copies of the UL or FMIi stings show ng
compatibility shall be submitted as specified in paragraph entitled
"Submttals"). The total nunber of detectors on any detection circuit
shal | not exceed 80 percent of the nmaxi num nunber of detectors all owed by
the control panel manufacturer for that circuit. Additional zones above
those specified in the paragraph titled "Initiating Zones" shall be
provided if required to nmeet the above requirenents. Calcul ati ons show ng
compliance with the power consunption limtation requirenents shall be
submitted with the cal cul ations required by the paragraph entitled "Design
Data." The manufacturer's data subnitted under the paragraph entitled
"Manufacturer's Catal og Data" shall clearly indicate the conpatibility of
the detectors with the control panel provided and the maxi num nunber of
detectors permtted per zone.

1[2.2.4.3 | oni zation Detectors

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

1[2.2.4.4 Phot oel ectric Detectors

Qperate on the light scattering principle using a LED |ight source.
Detector shall respond to both flam ng and snol dering fires.

12.2.4.5 Det ect or Spaci ng and Locati on
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NOTE: Wien underfloor detectors are used, the
desi gner must show a nmounting detail for underfl oor
detectors which complies with this paragraph
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Det ector spacing and | ocation shall be in accordance with the

manuf acturer's recommendati ons and the requirenents of NFPA 72, except
provide at |least two detectors in all roons of 54 square neters 600 square
feet or larger in area. 1In no case shall spacing exceed 9 by 9 m 30 by 30
feet per detector, and 9 linear m 30 |linear feet per detector along
corridors. Detectors shall not be placed closer than [0.9] [1.5] m [3] [5]
feet fromany air discharge or return grille, nor closer than 300 mr 12
inches to any part of any lighting fixture. 1In areas w thout finished
ceilings, nount detectors at the underside of deck above unl ess otherw se
indicated. [Detectors installed beneath raised floors shall be nmounted
with the base within 50 nr 2 inches of the underside of the raised floor,
with the detector facing downward. Were the space under the raised floor
is less than 300 mr 12 inches in height, detectors shall be nounted with
their bases either horizontal or vertical, with the detection chanber(s)

| ocated in the upper half of the underfloor space. Under no circunstances
shal | detectors be nounted facing upward. Detector spacing beneath raised
floors shall not exceed [4.5 by 4.5] [6 by 6] m [15 by 15] [20 by 20] feet
per detector.]
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2.

2.

2.4.6 [Single] [Multiple]-Station Detectors
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NOTE: Use the follow ng paragraph for bachel or
enlisted/officer quarters, hotels, and sinilar
occupanci es as required by M L-HDBK-1008. For

fam |y housing projects at NORTHNAVFACENGCOM use
regi onal gui de specification NFGS-N- 13854,
"Househol d Fire Warning Equi prent” to specify
residential fire warning systens in |lieu of UFGS-28
31 74.00 20.
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Provide a [single] [rmultiple]-station [photoelectric] [ionization] snoke
detector in each sleeping room[and living roomand corridor within a suite
of sleeping roons]. Each detector shall contain an 85 dBA m ninum al arm
sounder, test button, and visible indicating |lanp. Lanp shall indicate
when the detector is in nornal standby node and provide a different

i ndi cati on when the detector is in alarm [Wen nore than one detector is
installed in a suite of rooms, all detectors within the suite shall be
interconnected in nultiple-station configuration so that when any detector
is activated all alarm sounders shall operate.] Power shall be 120 VAC
obtained froma connection to a lighting circuit serving the roomor suite
of roons where the detector is located. Do not obtain power for detectors
in nore than one room (or suite of roons) fromthe sanme circuit. Connect
to the line side of all sw tches except the overcurrent device protecting
the circuit. Detector shall not be susceptible to | oss of power by
tripping of a Gound Fault Circuit Interrupter (G-Cl). Provide detectors
with 9-volt al kaline standby battery. Locate and install detector in
accordance w th NFPA 72.

2.5 Duct Snpke Detectors

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

NOTE: Shutdown of nechani cal (HVAC) systens nust be
careful ly coordi nated between this section and
nmechani cal sections. The designer must choose

whet her to shut down all HVAC systens upon operation
of the alarm systemor to shut down individual HVAC
units separately when snoke is detected in each
unit's ductwork. Shutdown of all HVAC systens upon
any alarmis desirable froma |life safety
standpoi nt, but may not be practical in all cases.
Consult with the EFD/ EFA Fire Protection Engi neer
for guidance. To shut down all HVAC units fromthe
fire alarmcontrol panel retain the reference to
HVAC equi pnent shutdown in paragraph titled
"Operation" and delete reference to shutdown in
paragraph titled "Duct Snoke Detectors". If it is
desired to shutdown systens on an individual unit
basis, delete the reference to HVAC equi pnent
shutdown in paragraph titled "Operation", and retain
the reference to shutdown in paragraph titled "Duct
Smoke Det ectors".
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NOTE: Choose the type of snpbke detector best suited
for application or design. Specify duct snoke
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detectors as required by NFPA 90A. Specify separate
zones for duct detectors under paragraph titled
"Initiating Zones".
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Provi de detectors installed in ducts of the [ionization] [or]

[photoel ectric] type and listed by UL or FM for duct installation. Contro
and power nodul es required for operation shall be integral with the main
control panel. Detectors and associ ated nodul es shall be conpatible with
the main control panel and shall be suitable for use in a supervised
circuit. Detector circuits shall be of the 4-wire type whereby the
detector operating power is transnmtted over conductors separate fromthe
initiating circuit. Mlfunction of the electrical circuits to the detector
or its control or power nodul es shall cause operation of the systemtrouble
signals. Provide a separate, fused power circuit for each snoke detection
initiating circuit (zone). Failure of the power circuit shall be indicated
as a trouble condition on the corresponding initiating circuit. Provide
duct detectors in accordance with NFPA 90A. Provide duct detectors with an
approved duct housing, nounted exterior to the duct, with perforated
sampl i ng tubes extending across the width of the duct. Activation of duct
detectors shall cause [shutdown of the associated air handling unit,]
annunci ation at the control panel, and tripping of the [master box]
[transmitter] and sounding of building evacuation alarnms. Each detector
shal |l have a visible indicator lanp that shall flash when the detector is
in the normal standby node and shall gl ow continuously when the detector is
activated. Provide renote indicator |lanmp for each detector. Permanently

| abel renpte indicator with description or nunmber of associated air
handling unit(s). Provide each detector with a renbte test switch. Munt
switch not nore than 1.8 n 6 feet above finish floor. Permanently |abe
test switch with description or nunber of associated air handling unit(s).

[2.2.6 Proj ect ed Beam Snoke Det ect or

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

NOTE: Projected beam detectors are specialized

devi ces best suited for use in | arge open areas such
as atriunms, high bay buildings, and cat hedrals.

They al so have applications in protection of
speci ali zed industrial hazards. Consult with the
EFD/ EFA Fire Protection Engi neer before specifying
proj ected beam detectors. Al ways specify separate
zones for projected beam detectors under paragraph

; L T "
titled "Initiating Zones".
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Provi de projected beam snoke detectors to protect [the [roons] [spaces]

[ hazards] indicated] [ | ]. Detectors and associated controls shall be
conpatible with the main control panel and shall be suitable for use in a
supervised circuit. Detector circuits shall be of the 4-wire type, whereby
the detector operating power is transmtted over conductors separate from
the initiating circuit. Provide a separate, fused power circuit for each
snoke detection initiating circuit. Failure of the power circuit shall be
indicated as a trouble condition on the initiating circuit. Mlfunction of
the detector or its control unit or blockage of the projected beam shal
cause operation of the systemtrouble signals. |Install detectors in
accordance with NFPA 72, the manufacturer's instructions, and UL listing or
FM approval, with project beans parallel to ceilings. Beamlength and

di stance between adj acent beans, and distance between beans and walls,

shal | not exceed the maxi num permitted by the equi pnent listing. Do not
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use mrrors to alter the direction of the projected beam

12.2.7 Notification Appliances
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NOTE: Specify recessed appliances in buildings
where tanpering is likely (e.g. BEQs).
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NOTE: Base-wide uniformty of alarmsignals is
highly desirable. The designer shall contact the
Base Fire Chief to determnmine which type of alarm
device (bell or horn) is nbst comonly in use. For
hi gh noi se areas, the designer shall consider

i ncreasing the nunber of devices or the additiona
use of sirens, high power strobes, etc. as

suppl enental signal devices. Exanples of high noise
areas include foundries, machi ne shops, printing

pl ants, aircraft hangar bays, and in sone cases,

| arge conputer roomns.

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

Provide in accordance with NFPA 72 and as indicated. Do not exceed 80
percent of the listed rating in anperes of any notification appliance
circuit. Additional circuits above those shown shall be provided if
required to neet this requirenment. Submt cal cul ati ons showi ng conpliance
with the above power consunption requirenments with the cal cul ations
required by the paragraph titled "Design Data". Effective sound |evels
shal | conmply with NFPA 72. Provide appliances in addition to those shown
if required in order to meet NFPA 72 sound |evel requirements. Provide
appl i ances specifically listed for outdoor use in |ocations exposed to
weat her. Finish appliances in red enamel. [For surface nmounting provide
appl i ance manuf acturer's approved back box. Back box finish shall match
appl i ance finish.]

2.2.7.1 Alarm Bel | s

[ Surface-nmount ed] [ Recessed], 250 nm 10 inch diameter with matching
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 nm 10
feet.

2.2.7.2 Al ar m Hor ns

[ Surface-nmount ed] [ Recessed], [[single] [double] projector,] [grill,]
vibrating type suitable for use in an electrically supervised circuit and
shal | have a sound output rating of at |least 90 decibels at 3 m 10 feet.

2.2.7.3 Vi si bl e Appl i ances
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NOTE: |In accordance with the Uniform Federa
Accessibility Standards and the Americans Wth
Disabilities Act Accessibility CGuidelines provide
visible alarmnotification appliances in every
bui |l di ng subject to civilian occupancy. Determ ne
candel a rating based on device spacing in accordance
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with Section 6-4 of NFPA 72. Consult the EFD/ EFA
Fire Protection Engi neer regarding current
requi renents for synchronization
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[ Surface] [Flush]-nounted assenbly of the stroboscopic type suitable for
use in an electrically supervised circuit and powered fromthe notification
appliance circuit(s). Appliances shall provide a mninumof [15] [30] [75]
[ 110] candel a nmeasured in accordance with UL 1971, but in no case |ess than
the effective intensity [required by NFPA 72 for the appliance spacing and
| ocation] [shown]. Lanps shall be protected by a thernoplastic |lens and

| abel led "FIRE" in letters at least 12 nmr 1/2 inch high. Provide visible
appl i ances within 300 nr 12 i nches of each audible appliance [and as
indicated]. Visible appliances may be part of an audi o-vi sual assenbly.
[Where nore than two appliances are located in the same roomor corridor,
provi de synchroni zed operation.]

2.2.8 Fire Extingui shing Systens

Activation shall cause complete functional operation of the control panel
System contacts are specified in other sections.

[2.2.9 Freeze Protection Thernostatic Switch

Provide switch with conceal ed set point, cover, and allen head screws.

Orit tenperature indicator or conceal indicator within cover. Switch shal
not be adjustable bel ow 40 degrees F. VWen fire protection equi pnent room
air tenperature drops below [40] [_ ] degrees F, switch contacts shal
[transfer] [close], causing a supervisory signal on fire alarm system
Renoval of switch fromcircuit shall cause a trouble signal on its
respective zone. Munt switch with centerline 1.5 m 5 feet above finished
floor. Provide with insulating subbase when nounting on exterior wall.

]1[2.2.10 El ectro- Magneti ¢ Door Hol der- Rel eases
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NOTE: Whiere practical, chose first option to close
doors upon any alarm For |arge buildings with many
snoke doors, consult with the EFD/ EFA Fire
Protection Engi neer for guidance on preferred door
closing nethod. Coordinate editing of this
paragraph with paragraph titled "Fire Al arm Si gna
Initiation".
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BHVA A156.15. Provide where shown. The armature portion shall be nounted
on the door and shall have an adjusting screw for setting the angle of the
contact plate. Munt the electro-magnetic release on the wall or in a wall
recess behind the door. The activation of the [fire alarmsysten] [any
snoke detector] [a snoke detector designated for door rel ease service]
shall release all doors on the circuit to close. Total projection of the
door hol der-rel ease shall not exceed 100 mr 4 inches. Door hol ders shal
not require battery backup power.

][2.2.11  Val ve Tanper Switches
Provide switches to nonitor the open position of valves controlling water

supply to sprinkler systens. Switch contacts shall transfer fromthe
normal position to the off-nornmal position during the first two revol utions
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of the hand wheel or when the stemof the valve has noved not nore than
one-fifth of the distance fromits normal position. Provide switch with
tanmper resistant cover. Renoval of the cover shall cause switch to operate
into the off-nornmal position

12.2.12 Of-Prenises Fire Alarm
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NOTE:

1. Tel egraphic and radi o naster boxes shall be
placed in readily visible, accessible |ocations,
preferably on poles or pedestals between the front
of the building and the street. |In mercantile,

manuf acturing, and industrial districts it shall not
be necessary to travel in excess of one block or 152
n 500 feet to reach an exterior fire alarmbox. In
residential areas it shall not be necessary to
travel in excess of two blocks or 244 n 800 feet to
reach an exterior fire alarmbox. Schools,
hospital s, nursing homes and pl aces of assenmbly
shal | have an exterior alarmbox at or near the main
entrance.

2. For connection to tel egraphic positive
non-interfering successive type (PNIS) base fire

al arm system specify a master fire alarm box when
there is also a need for a new exterior coded fire
al arm box. Specify an auxiliary transnitter when
there is no requirenent for a new exterior fire

al arm box. Use local energy tripping devices unless
approved otherwi se by the EFDEFA Fire Protection
Engi neer.

3. For connection to radio fire alarm systens,
specify a radio fire alarm master box when there is
a requirenent for an exterior fire al arm box,

otherwi se specify an auxiliary transmtter
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Provide auxiliary connection to the base fire alarmsystemin accordance
with NFPA 72, except as nodified herein.

[2.2.12.1 Master Fire Al arm Boxes

Provide master fire al arm boxes of the coded, positive non-interfering type
wi th succession features having a |ocal energy type auxiliary tripping

devi ce. Boxes shall be of the prewound, open-door pull-Ilever type.
Mechani sm shal | be housed in a weatherproof cottage shell housing with
metallic bronze or nickel-alloy or rigid plastic code nunber plate nounted
on the exterior face of the cottage shell. Operation of the actuating
pul | -1 ever shall cause the box to transmt four conplete rounds of code.
Driving springs shall have the capability to transnmt not |ess than 8

conpl ete four round groups of code before being rewound. Boxes shall be
designed for operation at 100 nillianperes and shall be capable of ful
operation between 70 and 120 millianperes DC line current. Boxes shal

have the ability to transmit signals through ground to overconme an open
circuit. Activation of box when a single open fault is present on exterior
fire alarmcircuit shall cause box to transmt four conplete code rounds
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via box earth ground connection. Box mechani smshall be capabl e of
transmtting signals at varying rates of speed ranging fromelectrica

i mpul ses at 3 1/4 second intervals to 1/4 second intervals and shall be
field adjustable to any speed within this range. Each box shall have a
manual signaling key, tel ephone jack, silent test device and box shunt
device. Box code shall be as directed by the Contracting Officer. Box
shall be [wall] [pole] [pedestal]-nounted with center of box 1.5 nm 5 feet
above grade. Mounting bolts, brackets, and fastenings shall be copper
all oy or cadm um or zinc-coated steel. Transmitter housing shall be
finished in gloss red enanel. Housing shall have a reflective, highly
visible label inmprinted with the word "FIRE" in ninimmr 50 mr 2 inch bl ock
characters on both sides of the box.

1[2.2.12.2 Auxiliary Transmitter

Provide auxiliary transmtters of the coded, positive non-interfering type
with succession features. Transnitters shall be [prewound spring nmechani sm
type having a | ocal energy type auxiliary tripping device] [or] [solid
state electronic type utilizing form"A" or form"C' dry contacts] which
when activated by the fire alarmcontrol panel, will transmt four rounds
of code. [Driving springs shall have the capability to transmt not |ess
than 8 conpl ete four-round groups of code before being rewound. ]
[Electronic transmitters shall have a standby battery with the capacity to
power the transnmitter in a standby status for 60 hours and then transnmit
not |less than 8 conplete four-round groups of code. Transmitter prinary
and standby power shall be supervised in accordance with the paragraph
titled "Supervision".] Transmtters shall be designed for operation at 100
mllianperes and shall be capable of full operation between 70 and 120
mllianperes DC line current. Transmitters shall have the ability to
transmt signals through ground to overcone an open circuit. Activation of
transmtter when a single open fault is present on exterior fire alarm
circuit shall cause transnmitter to transmt four conplete code rounds via
transmtter earth ground connection. Transmtters shall have a device to
di sconnect the transmtter for nmintenance purposes. Transnitter code
shall be as directed by the Contracting Officer. The transnitter shall be
capabl e of transmitting signals at varying rates of speed ranging from
electrical inpulses at 3 1/4 second intervals to 1/4 second intervals and
shall be field adjustable to any speed within this range. Mechani sm shal
be housed in a wall nounted | ocked netal cabinet. Cabinet shall be
finished in gloss red enanel. Provide engraved netallic bronze or

ni ckel -alloy or rigid plastic code nunber plate nounted on face of
transmtter housing.

1[12.2.12.3 Radio Fire Alarm[Master Box] [Auxiliary Transmtter]
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NOTE: Use this paragraph for bases having radio
alarm systenms. Transnmitters nust be obtained from
t he manufacturer of the base system Provi de nodel
style, color and frequency or frequencies to match
existing. Interface panels are required by sone
manuf acturer's systens (for supervision of wring
bet ween the control panel and the radio
transmitter), whereas with other manufacturer's
systens all required functions are contained within
the transmitter enclosure. Edit accordingly. The
wor di ng of this paragraph has been approved by a
Level 11l Contracting Oficer. The Contracting
Oficer, Code 02 nust be notified when this
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paragraph is included in a project specification
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Provide a [ ] model [ ] radio fire alarm[nmaster box] [auxiliary
transmtter] [and nodel [ ] interface panel] [conbination auxiliary
transmtter and interface panel] to be conpatible with the existing base
system Notwi t hstandi ng any ot her provisions of this contract, no other
product will be acceptable. Transmitter shall operate on a frequency of
[ ] Mz [AM [FM. Transmitter code nunber(s) shall be as specified by
the Contracting Oficer. Transmitter [and interface] shall operate on 120
VAC and shall also be provided with the manufacturer's approved battery
charger and standby battery adequate to supply standby power for at |east
60 hours. Transmitter housing shall be [red] [lime yellow] in color
Mounting shall be [wall] [pole] [pedestal], 1.5 n5 feet above grade.
[Arrange the transmtter(s) to send a separate alarmsignal for each alarm
and supervisory zone on the fire alarmcontrol panel as specified in the
paragraph entitled "Initiating Zones," and a common trouble signal for any
trouble condition on the control panel.] Provide [exterior] antenna as
reconmended by the transmitter nmanufacturer. Provide engraved netallic
bronze or nickel-alloy or rigid plastic code nunber plate nmounted on face
of housi ng.

12.2.12. 4 Groundi ng

Ground each [master box] [transnitter] by connection fromthe grounding
term nal connection of the box to either a driven ground rod or a buried,
metallic water pipe. Resistance to ground shall not exceed 10 ohns. G ound
rods shall be the sectional type, copper-encased steel, with a m ni num
dianeter of 19 mr 3/4 inch and a total length of 3 m 10 feet confornming to
UL 467. The rods shall have a hard, clean, snpoth, continuous copper
surface throughout the Iength of the rod. The copper shall have a nininm
wal | thickness of 0.325 nm 0.013 inchat any point on the rod. G ound rods
shall not protrude [nmore than 75 mr 3 inches] above grade.

[2.2.12.5 Mast er Box Pedesta
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NOTE: Sel ect this paragraph for pedestal nounted
t el egraphi c master boxes.
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Provi de pedestal constructed of gal vani zed sheet netal with heavy cast iron
base, designed to support the fire alarmbox and location light. The shaft
shal |l be rectangular in cross section with a hollow conpartnent inside,
readily accessible and containing facilities for installing cable
termnals. Such facilities shall be capable of nounting no less than ten
two-point termnals. The pedestal shall have a suitable red and white
finish of the same shades as those used for the fire al arm boxes.

1[2.2.12.6 Radi o Master Box Pedesta
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NOTE: Sel ect this paragraph for pedestal nounted
radi o master boxes.
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Provi de pedestal having a round al um numbarrel with a bell base, designed
to support the radio transmitter, location |ight, and antenna. The bel
base shall contain a conpartnent with access plate to permt pulling and
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splicing of cables in the base.

1[12.2.12.7 [ Master Box] [Radio Master Box] Location Light
Provi de a vaportight type fixture constructed of a cast al um num housi ng
and unbreakabl e, heat resistant, threaded ruby globe. Support light with
12 mm 1/ 2 inch mnimum gal vani zed steel conduit screwed into the hub on the
top of the master box. Locate light approximtely 300 mr one foot above

the master box. Mount light in pendant position. Provide light with a
screwin, 9-watt mninmum conpact fluorescent lanp with integral ballast.

12.2.13  Conduit

2.2.13.1 Rigid Steel Conduit (Zi nc-Coated)
NEMA C80.1 or UL 6.

2.2.13.2 Internediate Metal Conduit (1M
UL 1242, zinc-coated steel only.

2.2.13.3 El ectrical Metallic Tubing (EM)
NEMA C80.3 or UL 797.

2.2.13. 4 Surface Metal Raceway and Fittings
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NOTE: Specify surface raceways only for retrofit
proj ects where conceal nent of wire is inpractica

and wiring is not subject to physical abuse.
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UL 5, two-piece painted steel, totally encl osed snap-cover type.
2.2.14 Qutlet Boxes

UL 514A, zinc-coated steel
2.2.15 Fittings for Conduit and Qutl et Boxes

UL 514B, zinc-coated steel
2.2.16 Wring

NFPA 70 and NFPA 72. Wre for 120V circuits shall be No. 12 AWG m ni mum
solid copper conductor. Wre for low voltage DC circuits shall be No. 14
AWG mi ni mum sol id copper conductor [except wire to renpte annunciators, if
provi ded, shall be No. 18 AWG mini num solid copper conductor]. Wre for
connection to base tel egraphic alarmloop, if provided, shall be No. [10]
[12] AWG mini num solid copper conductor. Insulation shall be 75 degree C
mnimmw th nylon jacket. [Cable fromcontrol panel to [nmaster box]
[auxiliary transmtter] and to tel egraphic |oop shall be Type UF if
underground or in wet location.] Color code all wiring.

[2.3 SURCGE SUPPRESSI ON
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NOTE: Specify surge suppression for projects
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admi ni stered by SOUTHNAVFACENGCOM and for high
Il ightning damage areas as directed by the EFD/ EFA
Fire Protection Engineer.
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Provide [line voltage] [and] [l ow voltage] surge suppression devices to
suppress all voltage transients which night danage the control panel [and
transmtter] conmponents. Munt suppressors in separate enclosure(s)

adj acent to control panel [and transmitter] unless suppressors are
specifically UL listed or FM approved for nounting inside the control pane
[and transmitter] provided and approved for such use by the control pane
[and transmtter] manufacturer[s].

1[2.3.1 Li ne Vol t age Surge Suppressor

Suppressor shall be UL 1449 listed with a maxi mum 330 volt clanping | eve
and a maxi mum response tinme of 5 nanoseconds. Suppressor shall al so neet

| EEE C62.41.1 and | EEE C62.41.2 category B tests for surge capacity.
Suppressor shall be a multi-stage construction which includes inductors and
silicon aval anche zener diodes. Suppressor shall have a long-life
indicating lamp (light enmitting diode or neon | anp) which extingui shes upon
failure of protection conponents. Fuses shall be externally accessible.
Wre in series with the inconming power source to the protected equi pnent
usi ng screw termn nations.

1[2.3.2 Low Vol t age Surge Suppressor

Provide for all circuits which | eave the building shell and as shown on the
contract drawings. Wen circuits interconnect two or nore buil dings,
provide an arrestor at the circuit entrance to each building. Suppressor
shall be UL 497B listed with a maxi num 30 volt clanping | evel and a maxi num
response time of 5 nanoseconds. Suppressor shall have nulti-stage
construction and both differential/comobn node protection

] PART 3 EXECUTI ON

3.1 | NSTALLATI ON
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NOTE: Specify surface raceways only for retrofit
proj ects where conceal nent of wire is inpractica
and wiring is not subject to physical abuse.
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Installation shall be in accordance with the requirenments of NFPA 70,

NFPA 72 and NFPA 90A. Each conductor used for the sanme specific function
shal |l be distinctively color coded. Each function color code shall renain
consi stent throughout the system Use colors as directed by the
Contracting Oficer to match existing base color coding schenme. Al wring
shall be in steel conduit or electrical netallic tubing [, except surface
mounted wiring may be in surface mounted nmetal raceway in finished areas].
Al'l circuit conductors shall be identified within each encl osure where a
tap, splice or termination is nmade. Conductor identification shall be by
plastic coated self sticking printed markers or by heat-shrink type

sl eeves. The narkers shall be attached in a manner that will not permt
acci dental detachnent. Control circuit term nations shall be properly
identified. Wre devices so that their removal will activate system
trouble signals. Pigtail or "T" tap connections are prohibited. Wring
for DC circuits shall not be pernitted in the sanme conduit or tubing as

SECTION 28 31 74.00 20 Page 34



wiring for ACcircuits. Paint all junction box covers red or provide them
with permanent |abels reading "FIRE ALARM CIRCUI T." Electrical nmetallic
tubing shall not be installed in exterior or wet |ocations and shall not be
i mbedded in masonry or concrete. Provide a witten schedul e of conductor
mar ki ngs identifying each wire marker, the purpose, the origin, and

term nation point of each conductor. The conductor wire marker schedul e
shall be turned over to the Contracting Oficer at the time of prelinmnnary
testing with as built draw ngs.

[3.1.1 Additional Installation Requirenents
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NOTE: Include this paragraph in projects
adm ni st ered by SOUTHNAVFACENGCOM
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Pull all conductors splice free. Mke all conductor connections under
screw terminals. Provide insulated barrier type ternminal strips at
junction points. Use of wire nuts, crinped connectors, or tw sting of
conductors is prohibited. Al control panels shall be dressed out in a
prof essi onal manner with all wires running in the vertical or horizonta

pl ane, cut to exact length, naking all turns at 90 degree angles, and
tightly bundl ed and wire wapped. Conduit nmay not enter the top of contro
panel cabinet. Provide panel in the manufacturer's NEMA 4 encl osure for
panel s subject to water spray/runoff and/or located in danp/dirty |ocations
or relocate to a suitable dry location at the direction of the Contracting
Oficer. Provide conduit seals for all raceway term nating at the control
panel cabi net.

13.2 FI ELD QUALI TY CONTROL
3.2.1 Prelim nary Testing

Notify Contracting O ficer prior to perfornmng prelimnary testing.
Contractor shall conduct the following tests during installation of wiring
and system conponents. Any deficiency pertaining to these requirenents
shall be corrected by the Contractor prior to final acceptance testing of
the system Record results of testing. Submit all test results to the
Contracting Oficer.
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NOTE: Delete the first testing nethod for projects
adm ni st ered by SOUTHNAVFACENGCOM
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a. Gound Resistance: [Prior to connecting control panel [and
transmtter], test grounds for ground resistance value. Use a
portabl e ground testing negger to test each ground or group of
grounds. Make ground resistance nmeasurements in normally dry
weat her, not |ess than 48 hours after a rainfall. Followthe
directions provided by the equi pmrent manufacturer for proper use
of the equipnent.] [Measure resistance of each connection to
ground.] Resistance of each connection to ground shall not exceed
10 ohns.

b. Operation of Entire System Operate all initiating and indicating
devi ces.

c. Operation of Supervisory Systens: Qperate all portions to
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3.

denonstrate correctness of installation.
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NOTE: Include the bracketed text for sensitivity
testing when 2-wire snoke detectors are specified.
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d. Snoke Detector Test: Cean the snoke detectors in accordance with
the manufacturer's recommended procedures. Test snoke detectors
usi ng nagnet-activated test sw tch, manufacturer-provided test
card, or snoke. Use of aerosol sprays to test snoke detectors is
prohi bited. [Wen 2-wire snoke detectors are provided, prior to
formal inspection and tests, performsensitivity tests on each
snoke detector. Performvoltage activation sensitivity test on
each detector and record the results. Renpbve detectors with a
sensitivity | evel above or below the UL accepted sensitivity range
for that detector and replace with new detectors having the UL
accepted sensitivity range. Present recorded data at the fornal
i nspection for verification. Approved copies shall beconme part of
t he operation and mai nt enance manual for the fire alarmsystem]

[e. Duct Detector Differential Pressure Test: Measure and record the
observed differential pressure between sanpling tubes with
conpl eted HVAC system operating normally to verify airfl ow
requi renents through detector housing. Performtest on snoke
det ect or heads as specified above for snoke detectors.]

2.2 Fi nal Acceptance Testing

The Contractor shall notify the Contracting Oficer when the systemis
ready for final acceptance testing. Request scheduling for fina
acceptance testing only after all necessary prelimnary tests have been
made and all deficiencies found have been corrected to the satisfaction of
the equi prent manufacturer's technical representative and the Contracting
Oficer, and witten certification to this effect has been received by the
[EFD] [EFA] Fire Protection Engineer. The systemshall be in service at

| east 15 cal endar days prior to final acceptance testing. The Contractor
shall allow at least [15] [__ ] cal endar days between the date fina
testing is requested and the date the final acceptance testing takes

pl ace. The Contractor shall furnish all appliances, equipnent,
instruments, devices and personnel for this test. Furnish a nininum of
three two-way radi os plus one additional radio for each renote annunci ator
all operating on the sanme frequency. The systemshall be tested for
approval in the presence of representatives of the manufacturer, the
Contracting Oficer, and the [EFD] [EFA] Fire Protection Engineer. Al
necessary tests shall be made including the follow ng, and any defi ciency
found shall be corrected and the systemretested.

.2.2.1 Entire System

Test the entire systemby operating all fire alarminitiating,

notification, and signaling devices. Performtests with the system
operating on primary power and repeat the test with the system operating on
battery power only. Provide necessary equi pnent to test snoke detectors
and heat detectors.
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3.2.2.2 Supervi sory Systens

Al'l aspects of the supervisory functions of the systens shall be operated.
Introduce faults in each circuit at random | ocations as directed by the
[EFD] [EFA] Fire Protection Engineer. Verify proper trouble annunciation
at the control panel

3.2.3 Addi ti onal Tests

When deficiencies, defects or malfunctions develop during the tests
required, all further testing of the systemshall be suspended until proper
adj ustnents, corrections or revisions have been nade to assure proper
performance of the system |If these revisions require nore than a nom na
del ay, the Contracting Oficer shall be notified when the additional work
has been completed, to arrange a new i nspection and test of the fire alarm
system All tests required shall be repeated prior to final acceptance,

unl ess directed ot herw se.

-- End of Section --
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