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SECTION 28 31 60

I NTERI OR FI RE ALARM SYSTEM NON- ADDRESSABLE
08/ 20
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NOTE: This specification covers the requirenents
for a non-addressable integrated fire detection,
fire alarm system

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: For OCONUS projects, this specification
section should be edited for specific Host Nation
requi renents. Coordinate conpliance with Host
Nati on requirements with the Designated Fire

Prot ecti on Engi neer (DFPE).

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: For Fanily Housing projects at NAVFAC NE use
regi onal gui de specification section 28 31 46.00 22
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(N-13854N) HOUSEHOLD FI RE WARNI NG EQUI PMENT t o
specify residential fire warning systens in lieu of

this section.
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NOTE: This specification section includes
requi renents from UFC 3-600-01 (change 43, 7
February 2020)
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NOTE: This gui de specification covers carbon
nonoxi de al arm detectors for protection in indoor
| ocati ons where fuel -burni ng appliances/equi pnent

are used.
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PART 1 GENERAL

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

1. On the draw ngs, show location of control unit,
batteries and charger (if renotely nounted),
supervising station transmtter, annunci ator

primary power supply, renote annunciator, detectors,
notification appliances (unless performance

requi renents are specified), and each al arm
initiating device including fire extinguishing
system swi t ches.

2. Show single-line fire alarmsystens riser
diagram Each device on the riser should be
identified by type. Indicate connection of

equi prent .
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

1.1 REFERENCES

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

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

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

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

ASME Al7. 1/ CSA B44 (2019) Safety Code for Elevators and
Escal ators

ASTM | NTERNATI ONAL ( ASTM

ASTM F402 (2005; R 2012) Safe Handling of Sol vent
Cenents, Primers, and C eaners Used for
Joi ni ng Thernopl astic Pipe and Fittings

FM GLOBAL (FM

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

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)

| EEE C62.41.1 (2002; R 2008) Cuide on the Surges
Envi ronnent in Low Vol tage (1000 V and
Less) AC Power Circuits

| EEE C62.41.2 (2002) Recommended Practice on
Characterization of Surges in Low Voltage
(1000 V and Less) AC Power Circuits
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 4 (2018) Standard for Integrated Fire
Protection and Life Safety System Testing

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) Nati onal
El ectrical Code

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

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

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

U S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-601-02 (2021) Fire Protection Systens |nspection,
Testing, and Mai ntenance

UFC 4-010- 06 (2023) Cybersecurity of Facility-Rel ated
Control Systens

U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

47 CFR 15 Radi o Frequency Devi ces
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uL

uL

UL

uL

UL

uL

uL

UL

uL

UL

uL

uL

UL

uL

UL

CFR 90

Private Land Mbil e Radi o Services

UNDERWRI TERS LABORATORI ES (UL)

228

268

268A

464

497A

497B

521

864

1283

1449

1638

1971

2034

2075

Fire Prot

Dir

(2006; Reprint Mar 2022) UL Standard for
Saf ety Door C osers-Hol ders, Wth or
Wthout Integral Snoke Detectors

(2023) UL Standard for Safety Snoke
Detectors for Fire Al arm Systens

(2008; Reprint Aug 2023) Snopke Detectors
for Duct Application

(2023) UL Standard for Safety Audible
Signaling Devices for Fire Al arm and
Si gnaling Systens, |ncluding Accessories

(2001; Bul. 2019) UL Standard for Safety
Secondary Protectors for Comruni cations
Circuits

(2004; Reprint Feb 2022) UL Standard for
Safety Protectors for Data Communications
and Fire AlarmCircuits

(1999; Reprint Feb 2023) UL Standard for
Safety Heat Detectors for Fire Protective
Si gnal i ng Systens

(2023) UL Standard for Safety Control
Units and Accessories for Fire Alarm
Syst ens

(2017; Reprint Feb 2024) UL Standard for
Safety El ectromagnetic Interference Filters

(2021; Reprint Dec 2022) UL Standard for
Saf ety Surge Protective Devices

(2023) UL Standard for Safety Visible
Signaling Devices for Fire Al arm and
Signaling Systens, |ncluding Accessories

(2002; Reprint Feb 2024) UL Standard for
Safety Signaling Devices for the Deaf and
Hard of Hearing

(2017; Reprint Aug 2023) UL Standard for
Safety Single and Multiple Station Carbon
Monoxi de Al ar ns

(2013; Bul. 2019) UL Standard for Safety
Gas and Vapor Detectors and Sensors

UL Product 1Q (updated online) at
https://productig. ul propsector.com en
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1.2 RELATED SECTI ONS

Section 25 05 11 CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS,
applies to this section, with the additions and nodifications specified
herein. |In addition, refer to the follow ng sections for related work and
coor di nati on:

Section 21 13 13 WET PI PE SPRI NKLER SYSTEM FI RE PROTECTI ON|

Section 21 30 00 FI RE PUWPS]

Section 21 23 00 WET CHEM CAL FI RE EXTI NGUI SHI NG SYSTENMS]

Section 21 13 16 DRY PIPE FI RE SPRI NKLER SYSTENMS]

Section 21 13 18 PREACTI ON FI RE SPRI NKLER SYSTEMS]

Section 21 13 19 DELUGE FI RE SPRI NKLER SYSTEMS]

Section 23 30 00 HVAC Al R DI STRI BUTI ON]

Section 21 13 24.00 10 AQUEQUS FI LM FORM NG FOAM ( AFFF) FI RE

PROTECTI ON SYSTEM

Section 21 13 25 H GH EXPANSI ON FOAM SYSTEM FI RE PROTECTI ON]

Section 21 21 01 CARBON DI OXI DE FI RE- EXTI NGUI SHI NG SYSTEMS]

Section 21 23 00 WET CHEM CAL FI RE EXTI NGUI SHI NG SYSTEMS]

Section 08 71 00 DOOR HARDWARE for [door rel ease][door unlocking] and

additional work related to finish hardware.]

[ Section[s] [14 21 13 ELECTRI C TRACTI ON FREI GHT ELEVATORS] [14 21 23
ELECTRI C TRACTI ON PASSENGER ELEVATORS] [and] [14 24 13 HYDRAULIC
FREI GHT ELEVATORS] [ 14 24 23 HYDRAULI C PASSENGER ELEVATORS] for
additional work related to elevators.]

[ Section 07 84 00 FIRESTOPPING for additional work related to

firestopping.]

— e — —

—r———

1.3 SUMMVARY
1.3.1 Scope

a. This work includes designing and [providing a new,
conplete,][nodi fying the existing] fire alarmsystem as descri bed
herein and on the contract draw ngs[ for the ]. Include
systemw ring, raceways, pull boxes, term nal cabinets, outlet and
nounti ng boxes, control equipnent, initiating devices, notification
appl i ances, supervising station fire alarmtransmtters, and ot her
accessories and mscellaneous itens required for a conplete
operational system even though each itemis not specifically mentioned
or described. Provide systen|{s] conplete and ready for operation.]|
Existing interior fire alarmsystemwas manufactured by | 1.1
Design and installation nust conply with UFGS 25 05 11 and UFC 4-010- 06.

b. Provide equiprment, materials, installation, workmanship, inspection,
and testing in strict accordance with NFPA 72, except as nodified
herein. [The system |l ayout on the draw ngs show the intent of
coverage and suggested |l ocations. Final quantity, systemlayout, and
coordi nation are the responsibility of the Contractor.]

[c. Each rempte fire alarmcontrol unit nmust be powered froma wring
riser specifically for that use or froma | ocal energency power panel
| ocated on the same floor as the renote fire alarmcontrol unit.
Where renote fire control units are provided, equipnent for
notification appliances nay be located in the remote fire alarm
control units.]

[d. Where a fire punp is provided, the fire alarm system nmust nonitor and
transmt the fire punp controller signals in accordance with the

SECTION 28 31 60 Page 9



1

[e.

3.

2

provi sions of NFPA 72.]

VWhere an energency generator provides standby power supply for life
safety systemcircuits, the generator nust be nmonitored by the Fire
Alarm Control Unit (FACU) and transmit energency generator signals in
accordance with NFPA 72.]

The fire alarm system nust be independent of the building security,
bui | di ng managenent, and energy/utility nmonitoring systenms other than
for control functions.

Qualified Fire Protection Engi neer (QFPE)

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

NOTE: UFC 3-600-01 requires that shop draw ngs must
bear the Review Stanp and professional engineering
stanp of the QFPE prior to subm ssion to the
CGovernment for approval .

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

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

NOTE: The term Qualified Fire Protection Engi neer
(QFPE) shoul d be considered interchangeable with the
terns "Fire Protection Designer of Record (FPDOR)"
and/or "Fire Protection QC Specialist" where
referred to in other applicable contract documents.
The intent of defining the QFPE rol es and
responsibilities here is NOT to require personnel in
addition to the QFPE, FPDOR, and/or FPQC speciali st
ref erenced el sewhere in the applicable contract
docunent s.

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

Services of the QFPE rnust i ncl ude:

a.

e.

.4

Revi ewi ng SD-02, SD-03, and SD-05 subnmittal packages for conpleteness
and conpliance with the provisions of this specification

Construction (shop) draw ngs and cal cul ati ons nust be prepared by, or
prepared under the i mmedi ate supervision of, the QFPE. The QFPE nust
affix their professional engineering stanp with signature to the shop
draw ngs, calculations, and material data sheets, indicating approval
prior to submitting the shop drawi ngs to the DFPE

Providing a letter docunenting that the SD-02, SD-03, and SD- 05
subm ttal package has been revi ewed and noting any outstandi ng
conmment s.

Perform ng i n-progress construction surveillance prior to installation
of ceilings (rough-in inspection).

Wt nessing pre-CGovernnent [and final Government ]functional
performance testing and performng a final installation review.

Si gning applicable certificates under SD 07.

DEFI NI TI ONS

VWherever nmentioned in this specification or on the draw ngs, the
equi prent, devi ces, and functions nust be defined as foll ows:
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1.

1.

4.

1

Ter m nal Cabi net

A steel
securely nounted inside the cabinet.

4.

2

cabinet with | ocking, hinge-nounted door where termnal

Desi gnated Fire Protection Engi neer (DFPE)

strips are

The DoD fire protection engineer that oversees that Area of Responsibility
for
protection engineer. Interpret reference to "authority having
jurisdiction" and/or AH) in referenced standards to nean the Designated

Fire Protection Engi neer (DFPE). The DFPE nmay be responsible for review

of the contractor subnmittals having a "G' designation,

final inspection and testing.

4.

3

t hat

proj ect.

Qualified Fire Protecti on Engi neer (Q-PE)

A QFPE is an individual who is a licensed professional engineer
who has passed the fire protection engineering witten exan nation

adm ni stered by the National Council of Exam ners for Engineering and
Surveyi ng (NCEES) and has relevant fire protection engi neering experience.

5

SUBM TTALS

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES (or the
particul ar specification section for submttal
procedures in this project) and edit the follow ng
list, and corresponding submittal itens in the text,
to reflect only the submittals required for the
project. The Cuide Specification technical editors
have classified those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G'. GCenerally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a "G' to an item if the subnmittal
is sufficiently inmportant or conplex in context of

t he project.

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

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

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

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

SECTION 28 31 60 Page 11
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Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

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

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.]

Shop draw ngs (SD-02), product data (SD 03) and cal cul ati ons (SD-05) nust
be prepared by the fire al arm desi gner and conbi ned and submitted as one
conpl ete package. The QFPE nust review the SD-02/SD- 03/ SD- 05 subnmittal
package for conpl eteness and conpliance with the Contract provisions prior
to submi ssion to the Governnent. The QFPE nust provide a Letter of
Confirmation that they have reviewed the subnmittal package for conpliance
with the contract provisions. This letter nust include their registered
pr of essi onal engi neer stanp and signature. Partial submttals and
submittals not reviewed by the QFPE will be returned by the Governnent

di sapproved wi t hout review

Submit the following in accordance with Section 01 33 00 SUBM TTAL
PROCEDURES:

SD-01 Preconstruction Submttals
Qualified Fire Protection Engineer (QFPE); ¢, [ 11
Fire al arm system designer; C[, |
Supervisor; ¢, [ 11
Technician; ¢, [ 1]
Installer; ¢, [ 11
Test Technician; C, [ 11
SD- 02 Shop Drawi ngs
Namepl ates; CG[, [ 11
Instructions; ¢, [__ 1]
Wring Diagrams; G, [ 11
System Layout; G, [ 1]
Notification Appliances; G, |
Initiating devices; ¢, [ 11
Battery Power; G, [ 11
Vol tage Drop Calculations; G, [_ 1]

SD- 03 Product Data
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Fire Alarm Control Unit (FACU); ¢, [ 1]

Remot e Annunciator; ¢, [ 1]

Manual Stations; ¢, [ 1]

Smoke Detectors; C[, [ 1]

Duct Snoke Detectors; G, [ 1]

Proj ected Beam Snpke Detector; G, [___ 111

Air sanpling snoke detectors; G, [ 111

Heat Detectors; C[, [ 1]

Fl ane Detectors; G, [ ]]]

Multi-Criteria Detectors; C, [ 111

Car bon nonoxi de detector; G, [ 1]

Notification Appliances; G, [ 1]

Batteries; G, [__ 1]

Battery Chargers; G, [ 1]

Suppl enental Notification Appliance Circuit Panels; C, [__ 1]]
Auxiliary Power Supply Panels; ¢, [ 111

Surge Protective Devices; C, [__ 1]

AlarmWring; ¢, [ 1]

Back Boxes and Conduit; C[, [__ 1]]

Ceiling Bridges for Ceiling-Munted Appliances; G, [ 111
Terminal Cabinets; G, [ 1]

Digital Al arm Communi cator Transmitter (DACT); G, [ 1]
Automatic Fire Alarm Transmitters (including housing); C, [ 1]
Radio Transmitter and Interface Panels; C[, [__ 111

El ectromagnetic Door Holders; G, [ 1]

Envi ronnental Enclosures or Guards; ¢, [ ]]

Firefighter Telephone; ¢, [ 111

Printer; ¢, [ 11]

Docunment Storage Cabinet; G, [ 1]
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SD- 05 Design Data
Air Sanpling Snoke Detection System Cal culations; C[, [__ 11
SD-06 Test Reports
Test Procedures; C[, [__ 11
SD-07 Certificates
Verification of Conpliant Installation; ¢, [ 1]
Request for Governnment Final Test; C, [__ 11
SD-10 Operation and Mai ntenance Data
Operation and Mai ntenance (O&\W) Instructions; C, [ 11
I nstruction of Governnent Enployees; G, [__ 11
SD-11 C oseout Submittals
As-Bui It Draw ngs
Spare Parts

.6 SYSTEM OPERATI ON

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

NOTE: Circuit wiring must be Cass "B" unless C ass
"A" is required by the local installation and as
permtted by NFPA 72 (I DC and NAC. "A" or "B").

Crcuits and pat hways nust have survivability levels
as defined by NFPA 72.

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

Fire al arm system conponents requiring power, except for the FACU(s) power
supply, must operate on 24 volts DC unless noted otherwise in this section

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

If an addition to an existing systemis required,

provi de the make, nodel nunber, and other pertinent

i nfornati on on exi sting conponents that are to

operate with the new equi pment. Since new

interfaces will have to be conmpatible with the

exi sting systemor to the central fire alarm

reporting system it nmay be necessary to edit major

items out of this specification. If a newfire

alarmunit is required, it has to be conpatible with

the existing central fire alarmreporting system
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
Provide a fire alarmsystemthat is a conplete, supervised fire alarm
reporting system Activate the systeminto the alarm node by actuation of
any alarminitiating device. Remain in the alarmnode until the
initiating device is reset and the fire alarmcontrol unit is reset and
restored to nornmal. Audible and visual appliances and systens must conply
with NFPA 72. Operate fire alarm system components requiring power,
except for the control unit power supply, on 24 Volts dc.
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1

6.1

Alarm Initiating Devices and Notification Appliances (Visual

Audi bl e)

1

a.

6.2

The

Connect alarminitiating devices to initiating device circuits (IDQC)
[Cass "A'"][Cass "B"] and installed in accordance with NFPA 72.

Connect notification appliances to notification appliance circuits
(NAC) [ ass "Al[Cass "B"].

Functions and Operating Features
system nmust provide the followi ng functions and operating features:
Power, annunci ati on, supervision, and control for the system

Vi sual alarmnotification appliances nust be synchronized as required
by NFPA 72.

El ectrical supervision of the primry power (AC) supply, presence of
the battery, battery voltage, and placenent of system nodules within
the control wunit.

An audi bl e and visual trouble signal to activate upon a single break
or open condition, or ground fault. The trouble signal nust also
operate upon | oss of primary power (AC) supply, absence of a battery
supply, low battery voltage, or renmoval of alarmor supervisory
control unit nmodules. After the systemreturns to normal operating
conditions, the trouble signal must again sound until the trouble is
acknow edged.

A trouble signal silence feature that nust silence the audible trouble
signal, without affecting the visual indicator

Switches in a | ocked portion of the FACU to bypass the autonmatic
notification appliance circuits, [fire reporting systenj[air handler
shut down] [ snoke control operation][elevator recall][door rel ease][door
unl ocki ng] features. Operation of this action nmust indicate on the
FACU di splay[ and printer output] as a supervisory or trouble
condition.[ Notification appliance bypass nust be sel ectabl e by
floor.]

Al arm functions nust override trouble or supervisory functions.
Supervi sory functions nust override trouble functions.

There nust be no limt, other than maxi mum system capacity, as to the
nunber of zones that may be in alarm sinultaneously.

VWhere the fire alarmsystemis responsible for initiating an action in
anot her energency control device or system such as [HVAC, ][atrium
exhaust, ][snoke control, ][elevator recall, J[releasing service, ]Jthe
fire alarmrelay nmust be located in the vicinity of the emergency
control device.

An alarmsignal nust automatically initiate the follow ng functions:

(1) Transmission of an alarmsignal to [the fire departnent][a renote
supervising station].
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(2) Visual indication of the device operated on the FACU, [Video
Display unit (VDU),] [and on the [graphic ]J[renpte
]Jannunciator].[ |Indication on the graphic annunci ator nust be by
floor, zone or circuit, and type of device.]

[(3) Record the event on the systemprinter.]

(4) Actuation of alarmnotification appliances.

[(6) Rel ease of doors held open by el ectromagnetic devices.]

[(7) Operation of the [snoke control systenj[atrium exhaust systeny.]

[(8) Release of power to electric |ocks (delayed egress |ocks) on
doors that are part of the neans of egress.]

[(9) Elevator recall as described in this section.]

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

NOTE: Use this paragraph only where a detector or
detection systemis to release a special fire
ext i ngui shi ng system

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

[ (10) Qperation of | ] must rel ease the | ] fire extinguishing
systemafter a | ] second tine delay.]

[(11) Operation of a sprinkler waterflow switch serving an el evator
machi nery room or el evator shaft must operate shunt trip circuit
breaker(s) to shut down power to the elevators in accordance with
ASME Al7. 1/ CSA B44.]

[(12) Operation of an interface that operates vibrating pagers worn by
heari ng-i nmpai red occupants. ]

k. A supervisory signal nust automatically initiate the follow ng
functions:

(1) Visual indication of the device operated on the FACU, [Video
Display unit (VDU),] [and on the [graphic ][renote
]Jannunciator].[ |Indication on the graphic annunci ator nust be by
floor, zone or circuit, and type of device.]

[(2) Record the event on the systemprinter.]

(3) Transmi ssion of a supervisory signal to [the fire departnent][a
renote supervising station].

(4) Operation of a duct snoke detector nust shut down the appropriate
air handler in accordance with NFPA 90A in addition to other
requi renents of this paragraph and as all owed by NFPA 72.

. A trouble condition nmust automatically initiate the follow ng
functions:

(1) Visual indication of the device operated on the FACU, [Video
Display unit (VDU),] [and on the [graphic ][renote
]Jannunciator].[ |Indication on the graphic annunci ator nust be by
floor, zone or circuit, and type of device.]
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[(2) Record the event on the systemprinter.]

(3) Transmission of a trouble signal to [the fire departnment][a renpte
supervi sing station].
[m Activation of a carbon nonoxide alarminitiating device must
automatically initiate the follow ng functions:

(1) Visual indication of the device operated on the ,[ LCD, LED
Display unit (VDU),][ and on the [graphic ]J[renote
]Jannunciator].[ Indication on the graphic annunci ator nust be by
floor and room nunber, device address, and device type.]

(2) Transm ssion of a carbon nonoxide alarmsignal to [the fire
department][a renpte supervising station].

(3) Activation of all strobes and the carbon nonoxi de al arm si gna
t hroughout the buil di ng.]

n. Systemcontrol equipnment nust be programed to provide a 60-minute to
180-m nute delay in transm ssion of trouble signals resulting from
primary power failure.

[1.6.3 El evat or Recal

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

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

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

Provide elevator recall in accordance with ASME Al7. 1/ CSA B44, Section |
14 21 13 ELECTRI C TRACTI ON FRElI GHT ELEVATORS][14 21 23 ELECTRI C TRACTI ON
PASSENGER ELEVATORS] [ 14 24 13 HYDRAULI C FREI GHT ELEVATORS] [ 14 24 23
HYDRAULI C PASSENGER ELEVATORS], and as specified herein. Activation of
any snmoke detector in an el evator shaft, nmachine room or |obby (except at
designated recall |evel) nust cause all elevators associated with that
shaft, machine room or |obby to return nonstop to the designated | evel.
Activation of a snoke detector in the | obby or nachine roomat the
designated | evel nust 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 nmust also cause illunination
of elevator cab warning signal (fire hat) and conplete operation of fire
al arm system as specified in paragraph titled "Functions and Operating
Feat ures".

1[1.7 EXI STI NG EQUI PMENT

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

NOTE: |If an addition to an existing fire alarm
systemis required, the contract drawings or this
section must include the nmake, nodel nunber, and

ot her pertinent information of existing components
that are to operate with the new equi pment. Since
new i nterfaces will have to be conpatible with the
existing systemor to the central fire alarm
reporting system it nmay be necessary to edit major
items out of this specification. |If a new FACU is
required, it has to be conpatible with the existing
central fire alarmreporting system \Wen an
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existing systemis to be expanded, show the
following information on the contract draw ngs:

1. Manufacturer and nodel of existing control unit.

2. Nunmber of existing initiating circuits (zones),
notification appliance circuits, and control
circuits served by the control unit.

3. Number of existing alarmnotification appliances
on the system

4. Total calculated current draw of all devices
served by each existing standby battery under both
supervisory (standby) and al arm conditi ons,

i ncl udi ng NAC/ ext ender control units and subcontro
units.

5. Anpere-hour rating and type of each existing
battery.

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

a. Equi pnent and devi ces must be conpati bl e and operable with the
existing fire alarmmass notification systemand nust not inpair
reliability or operational functions of existing supervising station
fire alarmsystem|[ The proprietary type supervising station (PSS) is

located [in Building [ 1.11 1.1[ The supervising equi pment is
exi sting and consists of the follow ng brands and nodel s: [ supervi sing
station control unit | 1.11 ][signal reporting conponents

[ 11, [annunciator [ 111 11.

[b. Equi prent and devices nmust be conpati ble and operable with the
existing building fire alarmsystem Equi pnent nust not inpair
reliability or operational functions of the existing system The
exi sting building systemcontrol unit is [ 1.1

11.8 QUALI TY ASSURANCE

1.8.1 Subm ttal Docunents

1.8.1.1 Preconstruction Submttals

Wthin 36 days of contract award but not |ess than [14 days]]| ] prior
to comenci ng any work on site, the Contractor rmust submit the follow ng
for review and approval. SD-02, SD-03 and SD-05 submittals received prior
to the review and approval of the qualifications of the fire alarm
subcontractor and QFPE rmust be returned di sapproved w thout review Al
resul tant delays must be the sole responsibility of the Contractor

.8.1.2 Shop Draw ngs

Shop draw ngs nmust not be smaller than [I SO A1][ANSI D][the Contract
Drawi ngs]. Drawi ngs nust conply with the requirenents of NFPA 72 and
NFPA 170. M nimm scale for floor plans nmust be 1/8"=1".

.8.1.3 Nanepl at es

Nanepl ate illustrations and data to obtain approval by the Contracting
Oficer before installation.
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1.8.1.4 Wring Diagrans

[ ] copies of point-to-point wring diagranms show ng the points of
connection and term nals used for electrical field connections in the
system including interconnections between the equi pment or systens that
are supervised or controlled by the system Diagrans nmust show
connections fromfield devices to the FACU and renote FACU, initiating
circuits, switches, relays and term nals, including pathway di agrans
between the control unit and shared comuni cations equi pment within the
protected prenmises. Point-to-point wiring diagrans nust be job specific
and nust not indicate connections or circuits not being utilized. Provide
conplete riser diagrans indicating the wiring sequence of all devices and
their connections to the control equipnent. Include a col or-code schedul e
for the wiring.

1.8.1.5 Syst em Layout

[ ] copies of plan view drawi ng showi ng device | ocations, termnal
cabi net | ocations, junction boxes, other related equi pnent, conduit
routing, conduit sizes, wire counts, conduit fill calculations, wire
color-coding, circuit identification in each conduit, and circuit |ayouts
for all floors. Indicate candela rating of each visual notification
appliance. Indicate the addresses of all devices, nodules, relays, and
simlar. Indicate if the environnent for the FACUis withinits
environnental listing (e.g. tenperature/ humdity).

Provi de a conplete description of the systemoperation in matrix format
simlar to the "Typical Input/Qutput Mtrix" included in the Annex of
NFPA 72.

[ For air sanpling snoke detection systens, provide floor plan |ayouts
indicating | ocation of fire alarmcontrol unit, air sanpling piping
(l'engths of pipe) and sampling ports (sizes and locations). Floor plan
must al so indicate geographic nmonitor zone boundaries, |ocation of display
control unit, bar |evel annunciation panels if separate, and all other
associ ated equi pnment that is required to provide a conpl ete operationa
system ]

1.8.1.6 Notification Appliances

Cal cul ati ons and supporting data on each circuit to indicate that there is
at |least 25 percent spare capacity for notification appliances. Annotate
data for each circuit on the draw ngs.

1.8.1.7 Initiating Devices

Cal cul ati ons and supporting data on each circuit to indicate that there is
at least [25]] ] percent spare capacity for initiating devices.
Annotate data for each circuit on the draw ngs.

1.8.1.8 Battery Power

Cal cul ati ons and supporting data as required in paragraph Battery Power
Calculations for alarm alert, and supervisory power requirenents.

Cal cul ations including anmpere-hour requirenents for each system conponent
and each control unit component, and the battery recharging period, mnust
be i ncluded on the draw ngs.
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1.8.1.9 Vol t age Drop Cal cul ati ons

Vol tage drop cal cul ations for each notification circuit indicating that
sufficient voltage is available for proper operation of the system and al
conponents, at a mnimmrated voltage of the system operating on
batteries. Include the calculations on the system|ayout draw ngs.

1.8.1.10 Pr oduct Data

[ ] copies of annotated descriptive data to show the specific nodel
type, and size of each item Catalog cuts nust also indicate the NRTL
listing. The data nust be highlighted to show nodel, size, and options
that are intended for consideration. Data nust be adequate to denonstrate
conpliance with all contract requirenments. Product data for all equi pment
nmust be conbined into a single subnittal

Provi de an equi pment list identifying the type, quantity, make, and node
nunber of each piece of equi pment to be provided under this submttal
The equi pnent |ist nust include the type, quantity, make and nodel of
spare equi pnent. Types and quantities of equi pment submitted nust
coincide with the types and quantities of equipment used in the battery
cal cul ati ons and those shown on the shop draw ngs.

[1.8.1.11 Air Sanpling Snoke Detection System Cal cul ati ons

Submit air sanpling detection system design analysis cal cul ations

consi sting of battery capacity, |oading cal culations, and fan speed and
air flow transport cal culations. |Include schematic di agranms show ng pipe
segnents, pipe dianeters, |engths of pipe, node numbers, and sanple port
diameters to verify the requirenents are net.

1]1.8.1.12 Qperation and Mai ntenance (O&\) Instructions

[Six][ ] copies of the Operation and M ntenance Instructions. The
&M I nstructions nust be prepared in a single volume or in nultiple

vol unes, with each volune indexed, and nay be submitted as a Technica
Dat a Package. Manuals nust be approved prior to training. The Interior
Fire Alarm System Operati on and Mai ntenance I nstructions nust include the
fol | owi ng:

a. "Manufacturer Data Package [five]] 1" as specified in [Section
01 78 23 OPERATI ON AND NMAI NTENANCE DATA] [ ].

b. Operating manual outlining step-by-step procedures required for system
startup, operation, and shutdown. The manual rmnust include the
manuf acturer's name, nodel nunber, service manual, parts list, and
prelimnary equiprment list conplete with description of equi pment and
their basic operating features.

c. Mintenance manual |isting routine maintenance procedures, possible
br eakdowns and repairs, and troubl eshooting guide. The manual s mnust
i ncl ude conduit |ayout, equipnment |ayout and sinplified wiring, and
control diagrams of the systemas installed.

d. Conplete procedures for systemrevision and expansi on
e. Routine maintenance checklist. The routine nmai ntenance checkli st nust

be arranged in a columar format. The first columm nust [ist al
install ed devi ces, the second colum must state the nai ntenance
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activity or state no nmintenance required, the third colum nust state
the frequency of the mai ntenance activity, and the fourth col um

provi ded for additional conments or reference. All data (devices,
testing frequencies, and simlar) must comply with UFC 3-601-02.

f. A final Equi pment List nust be submitted with the Operating and
Mai nt enance (O&\) nanual .

1.8.1.13 As-Bui It Draw ngs

The draw ngs must show the system as installed, including deviations from
both the project drawi ngs and the approved shop drawi ngs. These draw ngs
must be subnmitted within two weeks after the final Government test of the
system At |east one set of the as-built (marked-up) draw ngs nust be
provided at the tine of, or prior to the final Government test.

1.8.2 Qualifications

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

NOTE: NI CET (National Institute for Certification
i n Engi neering Technol ogi es) establishes the
qualifications of an individual as an Engi neering
Technol ogi st with verification of experience by
having a current N CET certification

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

1.8.2.1 Fire Al arm System Desi gner

The fire alarm system desi gner nmust be certified as a Level [III][IV]
(mninum Technician by National Institute for Certification in

Engi neering Technologies (NICET) in the Fire Alarm Systens subfield of
Fire Protection Engi neering Technol ogy or neet the qualifications for a

QFPE.
1.8.2.2 Super vi sor

[A NICET Level [III][ or J[IV] fire alarmtechnician nust supervise the
installation of the fire alarmsysten{, including the air sanpling snoke
detection systen].][A fire alarmtechnician with a m ni mum of eight years
of experience nmust supervise the installation of the fire alarm system]
The fire alarmtechnicians supervising the installation of equipment mnust
be factory trained in the installation, adjustnent, testing, and operation
of the equi pnent specified herein and on the draw ngs.

1.8.2.3 Techni ci an

Fire alarmtechnicians with a mni mum of four years of experience nust be
utilized to install and term nate fire al arm devices, cabinets and control
units. The fire alarmtechnicians installing the equi pmrent nust be
factory trained in the installation, adjustnent, testing, and operation of
t he equi pnent specified herein and on the draw ngs[, and nust be

t horoughly experienced in the installation of air sanpling detection
systens].

1.8.2. 4 Installer
[Fire alarminstaller with a mninumof tw years of experience utilized

to assist in the installation of fire al arm devices, cabinets and contro
units] [NICET Level Il technician to assist in the installation of fire
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al arm devi ces, cabinets and control units]. A licensed electrician nust
be allowed to install wire, cable, conduit and backboxes for the fire

al arm system system The fire alarminstaller must be factory trained in
the installation, adjustnent, testing, and operation of the equi prment
speci fied herein and on the draw ngs.

.8.2.5 Test Techni ci an

Fire alarmtechnicians with a mni num of eight years of experience and
NI CET Level [I1I]] or J[IV]utilized in testing and certification of the
installation of the fire alarm devices, cabinets and control units. The
fire alarmtechnicians testing the equi pnent nust be factory trained in
the installation, adjustnent, testing, and operation of the equi prent
installed as part of this project.

.8.2.6 Manuf act ur er

Conponents must be of current design and nust be in regular and recurrent
production at the tine of installation. Provide design, naterials, and
devices for a protected premises fire alarmsystem conplete, conform ng
to NFPA 72, except as specified herein.

.8.3 Regul at ory Requi renents

Equi prent and material nust be |isted or approved. Listed or approved, as
used in this Section, means |isted, |abeled or approved by a Nationally
Recogni zed Testing Laboratory (NRTL) such as UL Fire Prot Dir or

FM APP GUI DE. The omi ssion of these terms under the description of any

i tem of equi pnent described nust not be construed as waiving this
requirenent. All listings or approvals by testing |aboratories nmust be
froman existing ANSI or UL published standard. The recomended practices
stated in the nmanufacturer's literature or documentati on must be

consi dered as mandatory requirenents.

.9 DELI VERY, STORAGE, AND HANDLI NG

Prot ect equi pnent delivered and placed in storage fromthe weat her,
hum dity, and tenperature variation, dirt and dust, and other contam nants.

.10 MAI NTENANCE
.10.1 Spare Parts

Furni sh the followi ng spare parts in the nmanufacturers original unopened
cont ai ners:

a. [Five][____ ] conplete sets of system keys.

b. [Two][___ ] of each type of fuse required by the system

c. [One]l[_____ ] manual stations.

[d. [Two][____ ] of each type of detector installed.]

e. [Two][____ ] of each type of detector base and head install ed.
f. [One][____ ] electromagnetic door hol ders.]

[g. One snoke detector manufacturer's test screen, card or nagnet for

SECTION 28 31 60 Page 22



each ten beam snmoke detectors, or fraction thereof, installed in the
system ]

[h. Two air sanpling snoke detection systemfilter assenblies.]

i. [Two]]| ] of each type of audible and visual alarmdevice install ed.

i [Two] | ] low voltage, [one]] ]
[tel ephone][internet][ethernet], and [one]] ] 120 VAC surge
protective device.

[k. [Two] [ ] spare reans of paper for the systemprinter, plus
sufficient paper for testing.]

[1. [Two][ ] spare printer ribbons.]

m ] spare zone nodul es for nodul ar type control units in addition

to those installed in the control unit.
1.10.2 Speci al Tool s

Sof tware, connecting cables and proprietary equi pnent, necessary for the
mai nt enance, testing, and reprogranm ng of the equi pnent nust be furnished
to the Contracting Officer, prior to the instruction of Governnent

enpl oyees.

PART 2 PRODUCTS
2.1 GENERAL PRODUCT REQUI REMENT

Al fire alarmequi pment nust be listed for use under the applicable
ref erence standards.

2.2 MATERI ALS AND EQUI PMENT
2.2.1 St andard Products

Provide materials, equipnment, and devices that have been tested by a
national ly recogni zed testing | aboratory and listed for fire protection
service when so required by NFPA 72 or this specification. Select

mat eri al from one manufacturer, where possible, and not a conbination of
manuf acturers, for any particular classification of naterials. WMaterial
and equi pnent nust be the standard products of a nanufacturer regularly
engaged in the manufacture of the products for at least [2]] ] years
prior to bid opening.

2.2.2 Nanepl at es

Maj or conmponents of equi pment rmust have the nanufacturer's name, address,
type or style, nodel or serial nunber, catal og nunber, date of
installation, installing Contractor's nanme and address, and the contract
nunber provi ded on a new nanme plate pernmanently affixed to the item or
equi prent. Maj or conponents include, but are not limted to, the
fol | owi ng:

a. FACU

Nanepl at es must be etched netal or plastic, permanently attached by screws
to control units or adjacent walls.
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2.

2.3 Keys

Keys and | ocks for equipment, control units and devices nust be
identical. [Master all keys and locks to a single key as required by the
[Installation Fire Departnent]]| 11. [Keys nmust be CAT [60]] 1.1
.2.4 I nstructions

Provide a typeset printed or typewitten instruction card nmounted behind a
Lexan plastic or glass cover in a stainless steel or alumnumfrane.
[Install the instructions on the interior of the FACU ]J[Install the frane
in a conspicuous |location observable fromthe FACU. ] The card nmust show
those steps to be taken by an operator when a signal is received as well
as the functional operation of the systemunder all conditions, nornal

al arm supervisory, and trouble. The instructions and their nmounting

| ocation rmust be approved by the Contracting O ficer before being posted.

.3 FI RE ALARM CONTROL UNI T

Fire Alarm Control Unit (FACU) nust conmply with the applicable

requi renents of UL 864. Unit nust be nmodular, installed in a
[flush][surface][sem -flush] mounted steel cabinet with hinged door and
cylinder lock. Control unit nmust be clean, uncluttered, and orderly
assenbl ed contai ning conponents and equi pnent required to provide the
speci fied operating and supervisory functions of the system The unit
nmust have pronminent rigid plastic, phenolic or netal identification plates
for LEDs, zones, controls, neters, fuses, and switches.

a. FEach control unit nust provide power, supervision, control, and logic
for the entire system utilizing solid state, nodul ar conponents,
internally nmounted and arranged for easy access. Each control unit
nmust be suitable for operation on a 120 volt, 60 hertz, norma
bui | di ng power supply. Provide each control unit wth supervisory
functions for power failure, internal conponent placenent, and
operation.

b. Visual indication of alarm supervisory, or trouble initiation on the
FACU nust be by liquid crystal display or simlar nmeans with a mini mum
of 80 characters.

c. Naneplates for fuses nust also include anpere rating. Separate alarm
and trouble LEDs nust be provided for each zone alarm These LEDs
nmust be located on the exterior of the cabinet door or be visible
t hrough the cabi net door. Control unit sw tches nmust be within the
| ocked cabi net.

d. A suitable neans (single operation) nmust be provided for testing the
control unit visual indicating devices (neters or LEDs). Meters and
LEDs nust be plainly visible when the cabinet door is closed. Signals
and LEDs nust be provided to indicate by zone any alarm supervisory
or trouble condition on the system Each |IDC nust be powered and
supervised so that a signal on one zone does not prevent the receipt
of signals from other zones.

e. Upon restoration of power, startup nmust be automatic, and nust not
requi re any manual operation. The loss of primary power or the
sequence of applying primary or emergency power nust not affect the
transm ssion of alarm supervisory or trouble signals. Visua
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2.

annunci ators nust be provided for each active zone and spare zone.

[ ] spare zones must be provided [as shown on the drawing]. Each
LED must provide specific identification of the zone by nmeans of a
permanently attached rigid plastic, phenolic, or netal sign with
either raised or engraved letters.

f. Zone identification nust consist of a word description of the zone.

g. Cabinets nmust be provided with anple gutter space to allow proper
cl earance between the cabinet and |live parts of the control unit
equi prent. If nore than one nodular unit is required to forma
control unit, the units nmust be installed in a single cabinet |arge
enough to accommodate units.

3.1 Cabi net

Install control unit conponents in cabinets |arge enough to accommvpdat e
all conmponents and also to allow anple gutter space for interconnection of
control units as well as field wiring. The cabinet nust be a sturdy steel
housi ng, conplete wi th back box, hinged steel door with cylinder |ock, and
[surface][sem -recessed] mounting provisions. The enclosure nmust be
identified by an engraved phenolic resin nanmeplate. Lettering on the
nanepl ate nust say "Fire Alarmcontrol unit" and nust not be less than 25
nr 1-inch high. Provide prominent rigid plastic or netal identification
plates for lanps, circuits, neters, fuses, and sw tches.

. 3.2 Sil enci ng Switches

.3.2.1 Alarm Sil enci ng Switch

Provide an alarmsilencing switch at the FACU that nust silence the
audi bl e and vi sual notification appliances. Subsequent activation of
initiating devices nmust cause the notification appliances to re-activate.

.3.2.2 Supervi sory/ Troubl e Silencing Switch

Provi de supervisory and trouble silencing switch(es) that nust silence the
audi bl e troubl e and supervi sory signal (s), but not extinguish the visua
indicator. This switch must be overridden upon activation of a subsequent
supervisory or trouble condition. Audible trouble indication nmust resound
automatically every 24 hours after the silencing feature has been operated
if the supervisory or trouble condition still exists.

.3.3 Non- I nterfering

Power and supervise each circuit such that a signal from one device does
not prevent the receipt of signals fromany other device. Initiating
devi ces nust be manually reset by switch fromthe FACU after the
initiating device or devices have been restored to normal.

.3.4 | nput / Qut put Mbdi fications

The FACU nust contain features that allow the bypassing of input devices
fromthe systemor the nodification of systemoutputs. These control
features nust consist of a control unitswitch/button. Any bypass or
nodi fication to the systemnust indicate a trouble condition on the FACU
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2.

2.

2.

3.5 Resetting

Provi de the necessary controls to prevent the resetting of any alarm
supervisory, or trouble signal while the alarm supervisory or trouble
condition on the systemstill exists.

4 REMOTE ANNUNCI ATOR

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

NOTE: Provide the annunciator at a location in
accordance with NFPA 72. A suggested | ocation
shoul d be near the door through which the first
responders will enter the building as indicated in
their pre-fire plan, typically the nain entrance.

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

4.1 Renpt e Annunci at or

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

NOTE: Locate annunci ator at or near the buil ding
entrance to allow fire departnment quick access to

t he annunciator. When both a renote troubl e sounder
and renote annunci ator are required, specify an
annunci ator with trouble sounder for dry indoor

| ocations. \Where a weat herproof enclosure is
required, specify a separate trouble bell

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

Renot e annunci ator rnust duplicate all requirements specified for the
control unit annunciator, except that individual zone trouble |anps are
not required. Lanps nust be LED type, except |anmps used in backlighted
annunci ators nust be LED or neon type. Annunciator nust have a | anp test
switch. Zone identification nmust be by neans of [pernmanently attached
rigid plastic or metal plate(s)][ or ][silk-screened |abels attached to
the reverse face of backlighted viewi ng wi ndow(s)]. Annunciator nust be
of the [interior][weatherproof] type, [flush][surface][pedestal]-nounted.
[ Provi de annunciator with an integral audible trouble sounder which nust
operate in conjunction with control unit audible sounder. Provide
annunci ator with trouble silence switch which nust conply with the
requirenents for a trouble silencing switch as specified for the FACU. ]

[2.4.2 Graphi ¢ Annunci at or

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

NOTE: G aphi c annunci ators shoul d be provided only
when a | arge number of conceal ed devices are
installed. Normally, exposed devices will be
annunci ated by zone only on the fire alarm control
unit zone annunci ator and renote zone annunci at or
Edit accordingly. Locate graphic annunciator(s) at
or near building entrance to allow fire departnent
qui ck access to the annunci at or

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

Graphi ¢ annunci ator nust be of the [interior][weatherproof] type,
[flush][surface][pedestal]-nmounted. Annunciator nust be provided with the
[building][room floor plan, drawn to scale, with alarmlanps nmounted to
represent the location of [each conceal ed detector][each initiating
device]. Annunciator graphic nust also show the | ocations of the
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annunci ator and control unit, and nust have a "you are here" arrow show ng
its location. Oient building floor plan on graphic to |location of person
viewi ng the graphic(i.e., the direction the viewer is facing nmust be
toward the top of the graphic display). Provide a North arrow [

Princi pal roons and areas shown rnust be |abeled with room nunbers or
titles.] Detectors nounted above ceilings, [on ceilings, ]and beneath

rai sed floors and different types of initiating devices nust have

di fferent synbols or lanps of different colors for identification. Lanps
must illum nate upon activation of correspondi ng device and nust remain
illuminated until the systemis reset. Annunciator nust have a | anp test
swi tch.

2.4.2.1 Material s

Construct the graphic annunciator face plate of [snoked

Pl exi gl as][non-gl are matte finish][anodi zed bronze][anodi zed al um nuni.
The face plate nmust be backlit with LEDs. Control equi pnent and wring
nmust be housed in a [recessed][sem -recessed][surface nounted] back box.
The exposed portions of the back box nust be [chrone plated][anodized
bronze] [ anodi zed al um nunm] wi thout knockouts.

1[2.4.3 Printer
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I
NOTE: If the printer will be located in a SCIF or
simlar area, specify "no stored nenory".

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

a. Provide a systemprinter [with no stored nmenory] to record al arm
supervisory, and trouble conditions wthout |oss of any signal or
signals. Printout nust be by circuit, device, and function as
provided in the FACU. Printer nust operate on a 120 VAC, 60 Hz power

supply.

b. The printer must have at | east 80 characters per |ine and have a 96
ASCI | character set. The printer nust have a
nm croprocessor-controlled, bi-directional, |ogic seeking head capabl e
of printing 120 characters per second utilizing a 9 by 7 dot matrix
print head. Printer nmust not contain internal software which is
essential for proper operation

c. Wen the FACU receives a signal, the alarm supervisory, and trouble
condition nmust be printed. The printout nust include the type of
signal, the circuit or device reporting, the date, and the tine of the
occurrence. The printer nust differentiate alarmsignals from other
printed indications. Wen the systemis reset, this condition mnust
al so be printed including the same information concerning device,
| ocation, date, and tinme. Provide a nmeans to automatically print a
list of existing alarm supervisory, and trouble conditions in the
system If a printer is off-line when an alarmis received, the
system nust have a buffer to retain the data and it nmust be printed
when the printer is restored to service. The printer rmust have an
indicator to alert the operator that the paper has run out.

12.5 MANUAL STATI ONS

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

NOTE: Architectural Barriers Act (ABA) requires
t hat manual al arm stations be nounted at a naxi mum of
1.1 m 44 inches above finished floor (AFF).
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Provide netal or plastic, [sem -flush][flush][surface] nounted,

[ singl e][doubl e] -action, manual stations, that are not subject to
operation by jarring or vibration. Stations rmust be equi pped with screw
termnals for each conductor. Stations that require the replacenent of
any portion of the device after activation are not permtted. Stations
nmust be finished in red with nolded raised lettering operating

i nstructions of contrasting color. The use of a key must be required to
reset the station.

2.6 SMOKE DETECTORS

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

NOTE: Provi de snmoke detectors only in spaces where
they are specifically required by UFC 3-600-01
DESI GN:  FI RE PROTECTI ON ENG NEERI NG FOR FACI LI TI ES

Snoke detectors provided in elevator machi nery roomns
are to be provided per requirenents of UFC

3-600-01. Coordinate with Section 14 21 13 ELECTRIC
TRACTI ON FRElI GHT ELEVATORS, Section 14 21 23
ELECTRI C TRACTI ON PASSENGER ELEVATORS and/ or Secti on
14 24 13 HYDRAULI C FREI GHT ELEVATORS, Section

14 24 23 HYDRAULI C PASSENGER ELEVATORS

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

2.6.1 Spot Type Detectors
Provi de [ photoel ectric][ionization][laser] snpoke detectors as foll ows:

a. Provide [photoelectric snoke detectors utilizing the photoelectric
light scattering principle for operation in accordance with UL 268
][ snoke detectors that operate on the ionization principle and are
actuated by the presence of visible or invisible products of
conbustion][| aser snmoke detectors utilizing | aser diode and patented
snoke sensing chanber, designed to anplify signals from snoke but
di m nish stray internal reflections and rmust, on command fromthe
FACU, send data to the control unit representing the analog | evel of
snoke density]. Snoke detectors must be listed for use with the FACU .

b. Provide self-restoring type detectors that do not require any
readj ustment after actuation at the FACU to restore themto nornal
operation. The detector nust have a visual indicator to show
actuation.

c. Vibration must have no effect on the detector's operation. Protect
the detection chanber with a fine mesh nmetallic screen that prevents
the entrance of insects or airborne materials. The screen must not
i nhibit the nmovenment of snoke particles into the chanber.

d. Provide twi st |ock bases [with sounder that produces a m ni mum of 90
dBA at 3 m 10 feet] with screwtermnals for each conductor. The
detectors must maintain contact with their bases w thout the use of
springs.

[2.6.2 Proj ect ed Beam Snoke Det ect or

Det ectors nust consist of [conmbined transmitter and receiver unit]
[separate transmitter and receiver units]. The transmitter unit nust emt
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an infrared beamto the receiver unit [the use of a supplied reflector is
required for the conbined unit]. Wen the signal at the receiver falls
bel ow a preset threshold, the detector nust initiate an alarm The

recei ver must contain an LED status indicator that illun nates when an
alarm condition exists. Long-termchanges to the received signal caused
by environnental variations nust be automatically conpensated. Detectors
nmust incorporate features to assure that they are operational; a trouble
signal mnmust be initiated if the beamis obstructed for nore than 3
seconds, the limts of the conpensation circuit are reached, or the
housi ng cover is renoved. Detectors must have nmultiple sensitivity
settings in order to meet UL listings for the different distances covered
by the beam

]1]2.6.3 Duct Snoke Detectors

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

NOTE: The requirenents for Duct Detectors will be
coordi nated with the HVAC requirenents and Sections
23 09 00 | NSTRUVENTATI ON AND CONTROL FOR HVAC. Al
requi red duct detectors will be shown on the
contract draw ngs.

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

Duct - nount ed photoel ectri c snpoke detectors must consist of a snoke
detector, as specified in paragraph Spot Type Detectors, nounted in a
speci al housing fitted with duct sanpling tubes. Detector circuitry mnust
be mounted in a nmetallic or plastic enclosure exterior to the duct.[ It
is not permtted to cut the duct insulation to install the duct detector
directly on the duct.] Detectors nmust be listed for operation over the
conplete range of air velocities, tenperature and hunmidity expected at the
det ector when the air-handling systemis operating. Detectors nmust be
powered fromthe FACU.

a. Sampling tubes must run the full width of the duct. The duct detector
package must conformto the requirements of NFPA 90A, UL 268A, and
nust be listed for use in air-handling systens. The control
functions, operation, reset, and bypass nust be controlled fromthe
FACU.

b. Lights to indicate the operation and al arm condition nust be visible
and accessible with the unit installed and the cover in place. Renpte
i ndi cators nust be provided where required by NFPA 72. Renpte
indicators as well as the affected fan units nust be properly
identified in etched plastic placards.

c. Detectors nmust provide for control of auxiliary contacts that provide
control, interlock, and shutdown functions specified in Section
23 09 00 I NSTRUVMENTATI ON AND CONTROL FOR HVAC. Auxiliary contacts
provide for this function nust be located within 1 m 3 feet of the
controlled circuit or appliance. The auxiliary contacts nust be
supplied by the fire al arm system manufacturer to ensure conplete
system conpatibility.

[2.7 AR SAMPLI NG SMOKE DETECTI ON SYSTEM
The [addressable ]Jair sanpling snbke system nmust consist of a detector
assenbly housing an integral aspiration fan, filter, |aser-based detection

chanmber and control, output and supervision circuitry.[ Each sanpling
poi nt rmust be capabl e of being independently addressable.] The system
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nmust consi st of a piping or tubing distribution network that runs fromthe
detector assenbly(s) to the protected area(s) and is supported by air
sampl i ng snoke detection system cal cul ati ons from a conput er - based desi gn
nodel i ng tool. The system rnust include configurable alarmand trouble
relay outputs for interface to other systenms where required.

a. Systemnmust be conplete in all ways. It nust include all engineering,
and el ectrical installation, all detection and control equipnent,
auxiliary devices and controls, alarminterface, functional checkout
and testing, training and all other operations necessary for a
functional system

b. System base detectors and nodul es nmust each acconmodate up to [40

addr essabl e] [ ] mcrobore sanpling tubes where each tube has a
sanmpling point at the end. Additional nodul es may be used to provide
up to [20 addressable]] ] sanpling hol es per system

c. Programalarmthresholds to the follow ng values unless the results of
t he pre-CGovernnent systemtests indicate a clear need to change them
In the event that such a need is indicated, notify the Contracting
O ficer and provide conpl ete docunentati on concerning the need to

deviate fromthese values. Include within the deviation docunentation
request, information that conplies with the paragraph entitled
"Sensitivity Verification Test". Ensure initial threshold |evels are

approved prior to the Governnent test.

(1) Alarm Level 1: set ALERT at | ]1[0.0250] percent
obscur ati on/ f oot

(2) Alarm Level 2: set PRE-ALARM at | ][ 0.0500] percent
obscurati on/ f oot

(3) AlarmLevel 3: set FIRE 1 at [ ]1[0.1000] percent
obscur ati on/ f oot

(4) Alarm Level 4: set FIRE 2 at | ]1[0.2000] percent
obscurati on/f oot

d. Al air sanpling snoke detection devices and associ ated conponents
must be new, standard products or the manufacturer's |atest design and
suitable to performthe functions intended.

e. The laser detection chanmber nmust be of the mass |ight scattering type
and capabl e of detecting a wi de range of snoke particle types of
varying size. A particle counting nmethod nust be enpl oyed for the
pur poses of:

(1) Preventing large particles fromaffecting the true snoke reading.

(2) Monitoring contam nation of the filter (for exanple, dust and
dirt) to automatically notify when maintenance is required. The
particle counting nethod nmust not be used for the purpose of snoke
density measurenent.

f. Detector(s) nust be self-nonitoring for filter contam nation and
provi de indication through system fault when replacenent is
necessary. Detectors which allow automatic reset of filter status
upon renoval and re-insertion are not permtted.
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g. Detector(s) nmust contain relays for alarmand fault conditions. The
rel ays nust be software programuable to the required functions.

h. Detector(s) must permt configuration by programmers that are either
integral to the system portable or PC based.

i. Detector(s) must allow programing of:
(1) Snoke threshold alarmlevels; ALERT, PRE-ALARM FIRE 1 and FI RE 2.

(2) Time delays. Ensure the display control unit contains individua
adjustable alarmtinme delay features for each of the alarm
threshold Il evels. Provide an adjustnent range between 0 and 60
seconds. Programthe alarmthreshold tine delays to 30 seconds
for alarmlevels 1 and 2, and 15 seconds for alarmlevels 3 and 4.

(3) Faults, including airflow, detector, power, filter and network, as
wel | as an indication of the urgency of the fault.

(4) Configuration of relay outputs for renote indication of alarm and
fault conditions.

(5) Ceneral purpose input functionality.

12.8 HEAT DETECTORS

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

NOTE: Heat detectors provided in elevator machinery
roonms are strictly for the warning sign in the

el evator cab and nmust not al armthe FACU.

Coordinate with Section 14 21 13 ELECTRI C TRACTI ON
FRElI GHT ELEVATORS, Section 14 21 23 ELECTRIC
TRACTI ON PASSENGER ELEVATORS and/or Section 14 24 13
HYDRAULI C FREI GHT ELEVATORS, Section 14 24 23
HYDRAULI C PASSENGER ELEVATORS.

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

2.8.1 Heat Detectors

Heat detectors nust be designed for detection of fire by [fixed
tenmperature] [ combi nation fixed tenperature and rate-of-rise
principle][rate-conpensating principle] in accordance with UL 521. The
al arm condi tion nmust be determ ned by conparing detector value with the
stored values.. Detectors located in areas subject to noisture, exterior
at nospheric conditions, or hazardous |ocations [as defined by NFPA 70][
and ][as indicated], must be types approved for such |ocations.

[2.8.1.1 Conbi nati on Fi xed- Tenperature and Rate-of-R se Detectors

Detectors nust be [surface][sem -flush] nounted in the
[vertical][horizontal] orientation and supported independently of wring
connections. Detectors must be self-resetting. Detector must operate at
[57.2][90] degrees (C[135][194] degrees F. Detector nust feature rate
conpensation. [Detectors rated to operate at 57.2 degrees C135 degrees F
nmust not respond to nonmentary tenperature fluctuations |ess than 16.7
degrees C30 degrees F per minute between 16 and 38 degrees C60 and 100
degrees F].[ Detectors rated to operate at 90 degrees C194 degrees F nust
not respond to nomentary tenperature fluctuations | ess than 27.8 degrees C
50 degrees F per mnute between 16 and 66 degrees C60 and 150 degrees F.]]|
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The detector assenbly nust be [weatherproof][ and ][expl osionproof].]
1[2.8.1.2 Rat e Conpensati ng Detectors

Det ect or backbox must be [surface][flush] nmounted in the
[vertical][horizontal] orientation and supported independently of wring
connections. Detectors must be self-restoring and hernetically seal ed.|
The detector assenbly nust be [weatherproof][ and ][expl osionproof].]

1[2.8.1.3 Li ne- Type Fi xed Tenperature Detectors

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

NOTE: Specify line-type heat detectors only with
approval of the EFDEFA Fire Protection Engi neer

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

Provide [thernpstatic][ or J[thermistor] line-type heat detection cable
[with weat her-resistant outer covering] where indicated. Cable nmust be
nomnally rated for a tenperature of [68][88][138] degrees C

[ 155] [ 190] [ 280] degrees F and must operate on fixed tenperature principle
only.

1[2.8.1. 4 Fi xed Tenperature Detectors

Detectors nust be [surface][sem -flush] nounted in the
[vertical][horizontal] orientation and supported independently of wring
connections. Detectors nmust be self-restoring. The detectors nust have a
specific tenperature setting [of [57.2]] ] degrees C [135]] ]
degrees F][as shown].[ The detector assenbly nust be [weat herproof][ and
][ expl osi onproof].]

1[2.9 FLAVE DETECTORS

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

NOTE: Modify these paragraphs as necessary to

i ndi cate that detectors placed in an expl osive
environnent will be approved for use in the
appropriate class, division, and group environnent

as defined in NFPA 70 and as shown on draw ngs.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Detectors nust be sensitive to the micron range best suited for their

i ntended use. Detectors nust operate over electrically supervised wring
circuits and the | oss of power to the detector nust result in a trouble
signal. A self-test feature nust be provided for each detector to be

i ndi vidual ly tested.

[2.9.1 Infrared (IR) Single Frequency Fl ane Detector

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

NOTE: The single frequency IR flame detector has

t he advantage of a fast response and is noderately
sensitive. Its disadvantages are being affected by
tenperature extrenes and being subject to false
alarns froma nyriad of IR sources.

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

The detector must be sensitive in the range of | ] to | ]
nm croneters only.
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1[2.9.2 Infrared (IR) Multi Frequency Flane Detector

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

NOTE: The IR multi frequency flane detector has the
advant ages of a noderately fast response, noderate

sensitivity, and a |lower false alarmrate. |Its
di sadvantage is being affected by tenperature
extrenes.

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

The IR detector nust consist of three or nore IR sensors, each selected
for a different IR frequency. The prinmary sensor nust be sensitive in the
range of | ] to | ] mcronmeters only. Secondary sensors are tuned
to different IR wavel engths to null out the effect of black body radiation
to the primary sensor.

112.9.3 Utraviolet (W) Flane Detectors

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

NOTE: Utraviolet (W) flame detectors can be set
to respond accurately to UV wavel ength |ight
produced by flane from both indoors and out doors.

WV flanme detectors operate on the Geiger-Miller
principle. These gas-filled vacuumtubes respond in
the WV portion of the spectrumbut can ignore W
radi ati on fromthe sun because the upper response
range of the detector falls bel ow the range of W
radi ati on that reaches the earth.

Solid-state UV detectors are available, but their
spectral response extends into the sun's WV range
and are not reconmended for external use.

UV detectors have an 80 to 90 degree cone of
vision. The WV detector has a fast response tine
and usually is not affected by rain, w nd, snow,
high hum dity, or tenperature and pressure
extremes. WV units will produce false alarns if
they are exposed to arc welding or X-ray and gama
radi ati on. They can also be blinded by oil filmor
snoke. WV flane detectors that are used in dirty
and dusty environnents should be equi pped with
automatic self-test and self-cleaning devices. The
cl eani ng device uses a stream of clean air across
the lens surface to mnimze the build-up of
cont am nant s.

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

WV flane detector nust be of the narrow band response type which operates
on radiated ultraviol et energy and nust be sensitive in the range of

[ ] to [ ] mcrometers only. The cone of vision nust be 80
degrees or greater. Each detector nust be conpletely insensitive to |ight
sources in the visible frequency range.

1[2.9.4 Conbi nati on UV/ IR Fl ane Det ect or

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

NOTE: Conbination UV IR flane detectors have been
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used both inside and outside to detect fires, but
are slower to react than individual units.

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

The UV/ IR detector nust provide discrimnation against false alarms by
requiring both W and IR flane detection before an alarmis sent. The W
sensor must be sensitive in the range of 0.185 to 0.265 nicroneters only.
The IR sensor nust be sensitive in the range of [ ] to | ]
mcroneters only. Detectors must be conpletely insensitive to |ight
sources in the visible frequency range.

11[2.10  MILTI - CRI TERI A DETECTORS

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

The desi gner must sel ect the sensor required to
initiate a fire alarmcondition
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Multi-criteria detectors nust contain [fixed tenperature [ ] degrees C
F heat sensor], [rate-of-rise heat sensor], [photoelectric snoke
detector], | ] elenents in a single housing

]2.11 CARBON MONOXI DE DETECTOR

2.

2.

Car bon nonoxide (CO detectors nust be listed to UL 2075 and set to
respond to the sensitivity limts of UL 2034. Carbon nonoxi de detectors
nmust be listed for use with fire alarmcontrol units. Detectors nust be
[surface] [sem -flush] nounted in the [vertical][horizontal] orientation
and supported i ndependently of w ring connections. Detectors nust be
self-restoring. For FACUwi th no |isted conpatible addressable CO
detectors, provide listed 4-wire detectors.[ Do not provide CO detectors
with local alarms.] Detector nust be provided with an LED status

i ndi cat or.

a. Were 4-wire CO detectors are necessary, each 4-wire CO detector nust
be individually nmonitored via addressable interface nodules for alarm
and off normal/trouble conditions (including |oss of power to the
i ndi vidual detector). Power circuits for 4-wire CO detectors nust be
dedi cated to powering the CO detectors only. Battery powered and 120
VAC power ed detectors are prohibited.

b. Wring connections nust be made by neans of screw termnals and
det ectors nust be equi pped with trouble relays. Detectors nust be
able to nmount a single-gang el ectrical box.

c. A trouble condition at an individual CO detector nust not affect any
other CO detectors. CO detectors must be powered by the FACU.

d. Detectors nust be provided with a neans to test CO gas entry into the
CO sensing cel |

12 NOTI FI CATI ON APPLI ANCES

12.1 Audi bl e Notification Appliances
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NOTE: The designer nust |ayout speakers to achieve
both the required dBA |l evels requires by NFPA 72.
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NOTE: \Where horns or bells are used for fire alarm
notification, calculate the proper |ocations for

t hese devices as detailed in "Designing Fire Alarm
Audi bility," which is contained in the Society of
Fire Protection Engi neers (SFPE) Handbook of Fire
Protection Engineering. Submt the calcul ations at
t he 35-percent design review.
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Audi bl e appliances nust conformto the applicable requirenments of UL 464.
Appl i ances nust be connected into notification appliance circuits.

Surface nounted audi bl e appliances nmust be painted [red][white]] ].
Recessed audi bl e appliances nust be installed with a grill that is painted
[red] [white]] J[with a factory finish to match the surface to which it

i s mounted].
2.12. 1.1 Hor ns

Horns nust be [sem -flush nounted][surface-nmounted, with the nmatching
nount i ng backbox surface mounted vibrating type suitable for use in an
electrically supervised circuit]. Horns nust produce a sound rating of at
| east 85 dBA at 3.1 netersl0 feet. Horns used in exterior |ocations mnust
be specifically listed or approved for outdoor use and be provided with
netal housing and protective grilles.[ Horns nust be

[ weat her proof ] [ expl osi onproof].]

[2.12.1.2 Bells

Bel I s must be surface mounted with the matching nmounting backbox [surface
nounted] [recessed]. Bells nust be suitable for use in an electrically
supervised circuit. Bells nust be the underdone type producing a m ni nmum
out put rating of [85] | ] dBA at 3.1 nm 10 feet. Bells used in
exterior |ocations must be specifically listed or approved for outdoor use
and be provided with nmetal housing and protective grilles. Single stroke,
electrically operated, supervised, solenoid bells nmust be used for coded
applications.

1[12.12.1.3 Chi nres

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

NOTE: Chines are normally only used in hospitals
and child devel opnent centers to alert the staff
about a fire energency w thout arousing the
patients. Sound output is |ow and prevents them
from bei ng used in areas having even noderately | ow
noi se | evels.
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Chi mes nust be electrically operated, supervised, electronic type, with an
adj ustabl e frequency of 800 to 1200 Hertz. Chines nust have a mini num
sound rating of [80]] ] dBA at 3 m 10 feet. Chines must ring the bel
codes, as indicated.

12.12.2 Vi sual Notification Appliances
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NOTE:
1. ABA requires that Visual Notification Appliances
be provided in buildings and facilities in each of
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the followi ng areas: restroons, and any genera
usage area (e.g., neeting roons), hallways, | obbies,
and any other area for conmon use and ot her areas
stated at www. access-board. gov. The Visua
Notification Appliance nust be nounted as required
by ABA that directs conpliance with NFPA 72. In
addition, alarms in guest roons required to provide
conmuni cati on features nust conply with sections
18.5.5.7 of NFPA 72. Shop draw ngs nust indicate

| ocation, dinmensions, content, details, and other
required information to indicate extent of conplying
wi th ABA requirenents.

2. Currently NFPA 72 requires "clear color" strobes
for Fire Alarm Notification. NFPA 72 requires the
strobe must be marked "Fire" to clear identify the
function.
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Vi sual notification appliances nust conformto the applicable requirenents
of UL 1638, UL 1971 and conformto the Architectural Barriers Act (ABA).

Vi sual Notification Appliances nmust have clear high intensity optic |ens,
xenon flash tubes, or light emitting diode (LED) and be nmarked "Alert" in
letters of contrasting color. The light pattern nust be di sbursed so that
it is visible above and bel ow the strobe and froma 90 degree angle on
both sides of the strobe. Strobe flash rate nust be 1 flash per second
and a mni mum of [15][30][75]] ] candel a based on the UL 1971 test.
Strobe nust be [surface][sem -flush] nounted.

.13 ELECTRI C POVER
.13.1 Primary Power

Power must be [120]] ] VAC [50][60] Hz service for the FACU fromthe
AC service to the building in accordance with NFPA 72.

.14 SECONDARY POVWER SUPPLY

Provide for systemoperation in the event of primary power source
failure. Transfer fromnormal to auxiliary (secondary) power or
restoration fromauxiliary to normal power must be automatic and nust not
cause transmi ssion of a false alarm

.14.1 Batteries

Provi de seal ed, mmintenance-free, [sealed | ead acid][lead-cal cium]|[ge
cell] batteries as the source for energency power to the FACU. Batteries
nmust contain suspended el ectrolyte. The battery system nmust be mai ntained
ina fully charged condition by neans of a solid state battery charger
Provide an automatic transfer switch to transfer the load to the batteries
in the event of the failure of primary power.

.14.1.1 Capacity
Battery size nust be the follow ng capacity. This capacity applies to
every control unit associated with this system including supplenenta

notification appliance circuit panels, auxiliary power supply panels, and
fire alarmtransmtters.
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a. Sufficient capacity to operate the fire alarm system under supervisory
and trouble conditions, including audible trouble signal devices for
48 hours and audi bl e and vi sual signal devices under alarm conditions
for an additional 15 m nutes.

2.14.1.2 Battery Power Cal cul ations

a. Verify that battery capacity exceeds supervisory and al arm power
requirenents for the criteria noted in the paragraph "Capacity" above.

(1) Substantiate the battery calcul ations for alarm and supervisory

power requirenents. |Include anpere-hour requirenents for each
system conponent and each control unit conponent, and conpli ance
with UL 864.

(2) Provide conplete battery calculations for both the al arm and
supervi sory power requirenments. Submit anpere-hour requirenents
for each system conponent with the cal cul ati ons.

(3) Provide voltage drop calculations to indicate that sufficient
voltage is available for proper operation of the systemand al
conponents. Cal cul ati ons nmust be perfornmed using the nini mum
rated vol tage of each component.

b. For battery calculations assune a starting voltage of 24 VDC for
starting the calculations to size the batteries. Calculate the
requi red Anp-Hours for the specified standby tine, and then cal cul ate
the required Anp-Hours for the specified alarmtinme. Using 20.4 VDC
as starting voltage, performa voltage drop calculation for circuits
cont ai ni ng devi ce and/ or appliances renpte fromthe power sources.

2.14.2 Battery Chargers

Provide a solid state, fully automatic, variable charging rate battery
charger. The charger nust be capable of providing 120 percent of the
connected system | oad and nust maintain the batteries at full charge. In
the event the batteries are fully discharged (20.4 Volts dc), the charger
nmust recharge the batteries back to 95 percent of full charge within 48
hours after a single discharge cycle as described in paragraph CAPACI TY
above. Provide pilot light to indicate when batteries are nmanually pl aced
on a high rate of charge as part of the unit assenmbly if a high rate
switch is provided.

2.15 SURGE PROTECTI VE DEVI CES

Surge protective devices nust be provided to suppress all voltage
transients which nmight damage fire alarmcontrol unit conponents. Systens
having circuits | ocated outdoors, conmunications equi pnent nust be
protected agai nst surges induced on any signaling line circuit. Cables
and conductors, that serve as comuni cations |inks, nust have surge
protection circuits installed at each end. The surge protective device
must wire in series to the power supply of the protected equipnent with
screw term nations. Line voltage surge arrestor must be installed
directly adjacent to the power panel where the FACU breaker is |ocated.

a. Surge protective devices for nom nal 120 VAC nust be UL 1449 |isted
with a maxi nrum 500 volt suppression |level and have a nmaxi mum response
time of 5 nanoseconds. The surge protective device nmust al so neet
| EEE C62.41.1 and | EEE C62.41.2 category B tests for surge capacity.

SECTION 28 31 60 Page 37
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2.

The surge protective device nust feature nulti-stage construction and
be provided with a long-life indicator lanp (either light emtting

di ode or neon) which extingui shes upon failure of protected
conponents. Any unit fusing rmust be externally accessible.

b. Surge protective devices for nominal 24 VAC, fire alarmtel ephone
di al er, or ethernet connection nust be UL 497B |isted, neet
| EEE C62.41.1 and have a maxi num response time of 1-nanosecond. The
surge protective device nust feature nmulti-stage constructi on and be
self-resetting. The surge protective device nust be a base and pl ug
style. The base assenbly nmust have screw termnals for fire alarm
wiring. The base assenbly nmust accept "plug-in" surge protective
nodul e.

c. Al surge protective devices (SPD) nmust be the standard product of a
singl e manuf acturer and be equal or better than the follow ng:

(1) For 120 VAC noninal line voltage: UL 1449 and UL 1283 |i sted,
series connected 120 VAC, 20A rated, surge protective device in a
NEMA 4x encl osure. M nimum 50,000 anp surge current rating with
EM/RFI filtering and a dry contact circuit for renote nonitoring
of surge protection status.

(2) For 24-volt nonminal line voltage: UL 497B |listed, series
connected | ow vol tage, 24-volt, 5A rated, loop circuit protector
base and repl aceabl e nodul e.

(3) For alarmtel ephone dialers: UL 497A listed, series connected,
130-volt, 150 mA rated with self-resetting fuse, dialer circuit
protector with nodular plug and pl ay.

(4) For I P-DACTS: UL 497B listed, series connected, 6.4-volt, 1.5A
rated with 20 kA/pair surge current, data network protector wth
nmodul ar plug and pl ay.

16 WRING
Provide wiring materials under this section as specified in Section

26 20 00 I NTERI OR DI STRI BUTI ON SYSTEMwith the additions and nodifications
speci fied herein

.16.1 Alarm Wring

IDC wiring nust be solid copper cable in accordance with the nanufacturers
requi renents. Copper initiating device circuit field wiring rmust be No.
[14][16][18]] ] AWG size conductors at a minimum Visual notification
appliance circuit conductors, that contain audible alarm appliances, nust
be copper No. 14 AWG size conductors at a mnimum Wre size nust be
sufficient to prevent voltage drop problens. Circuits operating at 24 VDC
nmust not operate at less than the listed voltages for the detectors and/or
appl i ances. Power wiring, operating at 120 VAC m ni mum must be a nini mum
No. 12 AWG solid copper having simlar insulation. Acceptable
power-limted cables are FPL, FPLR or FPLP as appropriate with red col ored
covering. Nonpower-limted cables nust conmply with NFPA 70.

17 AUTOVATI C FI RE ALARM TRANSM TTERS
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NOTE: State the make and nodel nunber of existing
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proprietary supervising station receiving

equi pnment. The choice of code transnitter, or radio
transmtter depends upon the type of existing fire
reporting systemat the activity. Determne the
type of activity reporting system(e.g., positive
non interfering or shunt). In nost cases a | oca
energy-tripping device will be required. The
facility Fire Dept. or Engineering office should be
contacted to determ ne the type and amount of data
to be supervised (nonitored), e.g., -type: separate
or common transni ssion of alarm supervisory, and
trouble type signals; -anmobunt: all points, al

zones, or the conbi ned prenmises. Verify that

exi sting nonitoring equi pnent has sufficient
capacity to support the additional prem ses or that
it can be expanded as necessary to acconmpdate the
new fire alarmsystem ldentify existing conponents.
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[2.17.1 Radi o Transmitter and Interface Panels

Transmitters rmust be conpatible with proprietary supervising station

recei ving equi pnent. Each radio alarmtransnmitter nmust be the

manuf acturer's recogni zed comrerci al product, conpletely assenbl ed, wired,
factory tested, and delivered ready for installation and operation
Transmitters must be provided in accordance with applicable portions of
NFPA 72, Federal Conmunications Conmi ssion (FCC) 47 CFR 90 and Feder al
Conmuni cati ons Conmi ssion (FCC) 47 CFR 15. Transmitter el ectronics nodul e
nmust be contained within the physical housing as an integral, renovable
assenbly. The proprietary supervising station receiving equi pnent is

[ ] and the transmitter nust be fully conpatible with this equipnrent.
At the contractors option, and if listed, the transnmitter nay be housed in
the sane control unit as the FACU. The transmtter nust be narrowband
radio, with FCC certification for narrowband operation and neets the

requi renents of the NTI A (National Tel ecomrunications and | nformation

Admi ni stration) Manual of Regul ations and Procedures for Federal Frequency
Managenent .

.17.1.1 Qper ation

Operate each transmitter from 120-volt ac power. In the event of 120-volt
ac power |loss, the transmitter nust automatically switch to battery
operation. Sw tchover must be acconplished with no interruption of
protective service, and nust automatically transmt a trouble nessage.
Upon restoration of ac power, transfer back to normal ac power supply nust
al so be autonmatic.

.17.1.2 Battery Power

Transmitter standby battery capacity nust provide sufficient power to
operate the transmitter in a normal standby status for a m ninumof 72
hours and be capable of transmtting alarnms during that period.

.17.1.3 Transm tter Housing

Use NEMA Type 1 for housing. The housing nmust contain a lock that is
keyed [identical to the fire alarmsystem for the building][identical to

radio alarmtransmtter housings on the Installation]. Radio alarm
transmitter housing must be factory painted with a suitable primng coat
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and not |less than two coats of a hard, durabl e weat herproof enanel.

2.17.1. 4 Ant enna
Ant enna nust be [omidirectional, coaxial, halfwave dipole
ant ennas] [ ] for radio alarmtransmtters with a driving point
i npedance to match transnmitter output. The antenna and antenna nounts
nust be corrosion resistant and designed to wi thstand wi nd velocities of
161 kmf hour 100 nph. Do not mpunt antennas to any portion of the building
roofing system Protect the antenna from physical damage.

1[12.17.2 Digital Alarm Comruni cator Transmitter (DACT)
Provide DACT that is conpatible with the existing supervising station fire
alarmsystem Transnitter nust have a means to transmt alarm
supervisory, and trouble conditions via a single transmtter. Transmitter
nmust have a source of power for operation that conforms to NFPA 72.
Transmitter must be capable of initiating a test signal daily at any
selected tine. Transmitter nmust be arranged to seize tel ephone circuits
in accordance with NFPA 72.

12.17.3 Signals to Be Transmitted to the Base Receiving Station
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NOTE: The followi ng paragraph is applicable only to
existing installations for connections to an
auxiliary (public) alarmsystem Edit this for the

installation specific criteria.
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The followi ng signals nust be sent to the base receiving station
[ a. Sprinkler waterflow]
[ b. Mnual pull stations]
[ c. Snoke detectors]
[ d. Duct snoke detectors]
[ e. Sleeping roomsnpke detectors]
[ f. Carbon nonoxi de detectors]
[ g Heat detectors]
[ h. Fire extinguishing systen]
[ i. Sprinkler valve supervision]
[ j. Fire punp running]
[ k. Fire punp supervision]
[ . Water supply level and tenperature]
[ m Conbustion engine drive fire punp running

(1) Selector switch in position than automatic
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2.

(2) Engi ne over-speed

(3) Low fuel

(4) Low battery

(5) Engine trouble (for exanple, low oil, over tenp)]
18 SYSTEM MONI TORI NG
18.1  Val ves

Each val ve affecting the proper operation of a fire protection system

i ncluding automatic sprinkler control valves,[ standpi pe control valves,]
sprinkl er service entrance valve,[ valves at fire punps,] isolating valves
for pressure type waterflow or supervision switches, and val ves at
backfl ow preventers, whether supplied under this contract or existing,

nmust be electrically nonitored to ensure its proper position. Provide
each tanper switch with a separate zone[, unless they are within the sane
room then a maxi mum of five can use the sanme zone].

[2.18.2 Hi gh/Low [Air][ Nitrogen] Supervisory Switches

Provi de nonitoring of high and | ow supervisory [air][nitrogen] for [dry

pi pe][ and][ preaction] systens. Each air supervisory switch nust have a
separate address. Switches nmust be listed extinguishing system
attachments. The device nust contain double pole, double throw contacts.
Qperation of the switch rmust cause a supervisory signal to be transnmitted
to the FACU when [air][nitrogen] pressure in the system nonitored
sprinkl er systemincreases nore than 34.5 kPa5 psi above the nornal system
pressure or drops hal fway fromthe normal pressure to the tripping point.

1[2.18.3 Room Low Tenper ature Supervisory Swtch

Provide [monitoring of the Jlisted supervisory air tenperature switch for
the [fire punp][sprinkler riser] roonfs]. Switch nust cause a supervisory
signal to be transmitted to the FACU whenever the tenperature in the room
drops to below 4.4 degrees C40 degrees F. Device nmust reset when
tenmperature rises above 4.4 degrees C40 degrees F

1[2.18.4 El ect romagneti ¢ Door Hol ders

El ect romagneti ¢ hol di ng devi ces nust operate on [120 VAC|[24 VDC], and
require not nmore than [3]] ] watts of power to develop 6.9 kPa25 ps
of holding force. Under normal conditions, the magnets must attract and
hol d the doors open. COperation nmust be fail safe with no noving parts.
El ect romagneti ¢ door hol d-open devices nust not be required to be held
open during building power failure. The device nust be |isted based on
UL 228 tests.

12.19 ENVI RONVENTAL ENCLOSURES OR GUARDS

Envi ronnental encl osures nmust be provided to pernit fire alarm conponents
to be used in areas that exceed the environnental limts of the listing.
The encl osure nust be listed for the device or appliance as either a

manuf actured part nunber or as a listed conpati ble accessory for the
conponent is currently listed. GQGuards required to deter mechani cal damage
must be either a listed manufactured part or a listed accessory for the
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category of the initiating device or notification appliance.

[2.20 FI REFI GHTER TELEPHONE COMMUNI CATI ON SYSTEM
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NOTE: Provide a master control station at the FACU
with renote tel ephone stations in each stair at each
floor landing, in each elevator |obby on each floor
and in elevator cabs. 1In addition, provide them at
specific locations containing essential fire
protection equi prent, such as the fire punp room and
out side the energency generator room

NOTE: In lieu of firefighter tel ephones radio
repeat er equi pment conpatible with responding fire
department may be used if approved by the respondi ng
fire departnent.

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

2.20.1 Cener a

Provide a firefighter tel ephone conmuni cati on systemw th conplete, conmon
talk, closed circuits. The system nust include, but not be linmted to, a
master control station nounted in the fire alarmcontrol unit, a power
supply and standby battery system and renote tel ephone stations.

2.20.2 Feat ures
The system nust include the follow ng features:

a. A master control station which nust provide power, supervision, and
control for wiring, conponents, and circuits. The act of lifting any
renote tel ephone hand set fromits cradl e nust cause both a visual and
audi bl e signal to annunciate at the master control station. Renoving
the hand set at the master control station and depressing a button at
the renote tel ephone hand set nust cause the automatic sil encing of
t he audi bl e signal

b. Communicati on between the master control station hand set and any/or
all remote hand sets nmust require the depressing of a push-to-talk
switch | ocated on any/all renote hand sets. During the tine that the
master control hand set is renoved fromits cradle it nust be possible
to conmuni cate between five renpte hand sets and the nmaster control
station.

c. Hand sets nust be able to nobnitor any conversation in progress and
join the conversation by pressing the push-to-talk button. It mnust
not be possible to conmuni cate between two or nore renote hand sets
with the naster control station hand set in its cradle.

d. The master control station hand set nust be red in col or and equi pped
with a 1.5 n5-foot long strain-relieved coiled cord.

e. The master control station must nonitor wire and connections for any
opens, shorts, or grounds which would render the systeminoperable or
unintel ligible.

f. The master control station nust be equipped with a silencing switch
and ring-back feature such that any audi ble trouble signal can be
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silenced and rmust be so indicated by the lighting of an anber LED
Once any trouble condition has been corrected, the anber LED nust be
ext i ngui shed.

g. The master control station must be equipped with a separate, LED
annunci ated switch for each tel ephone circuit. In addition, LEDs nust
provide for the annunciation of operating and supervisory power.

h. The | oss of operating or supervisory power must cause an audi bl e and
visual indication at the naster control station and nust al so cause
the fire alarmtroubl e signal to sound on the FACU.

i. Switches, LEDs, and controls nust be fully I abel ed.
2.20.3 Handset s
Handsets rmust have the followi ng features:
a. Provide [surface][flush] nounted renote tel ephone stations.

b. Each station must be equi pped with a hinged door that is magnetically
| ocked.

c. Each hand set nmust be permanently wired in place with a coiled cord.

d. Each hand set nust be red high-inpact cycolac and nust be equi pped
with a push-to-talk switch which, when operated, nust signal the
master control station and a switch-equi pped, storage cradle.

e. Provide operating and supervising power fromthe sane supply
circuit(s) utilized for the FACU.

] PART 3 EXECUTI ON
3.1 VERI FYI NG ACTUAL FI ELD CONDI TI ONS

Bef ore commenci ng work, examine all adjoining work on which the
contractor's work is in any way dependent for perfect workmanship
according to the intent of this specification section, and report to the
Contracting OFficer's Representative any condition which prevents
performance of first class work. No "waiver of responsibility" for

i nconpl ete, inadequate or defective adjoining work will be considered
unl ess notice has been filed before subnittal of a proposal

3.2 | NSTALLATI ON
3.2.1 Fire Alarm Control Unit (FACU)

Locate the FACU [where indicated on the draw ngs]| ].

[ Recess] [ Sem -recess][Surface mount] the enclosure with the top of the
cabinet 2 m 6 feet above the finished floor or center the cabinet at
[1.5][ 1] m[5]] ] feet, whichever is lower. Conductor

term nations rmust be | abel ed and a draw ng contai ni ng conductors, their

| abels, their circuits, and their interconnection nust be pernmanently
nounted in the FACU. Locate the docunent storage cabi net adjacent to the
FACU unl ess the Contracting O ficer directs otherw se.
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. 2.2 Battery Cabinets

VWen batteries will not fit in the FACU, |ocate battery cabinets bel ow or
adj acent to the FACU. Battery cabinets nust be installed at an accessible
| ocati on when standing at floor level. Battery cabinets nust not be
installed | ower than 300 mr12 inches above finished floor, measured to the
bottom of the cabinet, nor higher than 900 Mm36 i nches above the fl oor
neasured to the top of the cabinet. Installing batteries above drop
ceilings or in inaccessible locations is prohibited. Battery cabinets
nmust be | arge enough to accommodate batteries and also to allow anple
gutter space for interconnection of control units as well as field

Wi ring. The cabinet nust be provided in a sturdy steel housing, conplete
wi th back box, hinged steel door with cylinder |ock, and surface nounting
provi si ons. The cabi net nust be identified by an engraved phenolic resin
nanepl ate. Lettering on the naneplate nust indicate the control unit(s)
the batteries power and nust not be less than 25 ml-inch high

.2.3 Manual Stations

Locate manual stations as required by NFPA 72[ and as indicated on the
drawi ngs]. Munt stations so they are | ocated no farther than

[1.5][ 1] m[5]] ] feet fromthe exit door they serve, measured
hori zontally. Manual stations nust be nounted at [1067][1117]] ] m
[42][44] [ ] inches neasured to the operating handl e

. 2.4 Notification Appliances
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NOTE: Locate strobes wall mounted in corridors no
nore than 4.5 m 15 feet fromthe end of a corridor
with 30 m 100 feet maxi mnum di stance between
strobes. \Were there is an obstruction to the
viewing path in the corridors, such as a
cross-corridor door or ceiling elevation change,
consi der the obstruction as defining a new
corridor. Provide ceiling nounted strobes in roons
accessible to the public, such as conference roons,
restroons, courtroons, cafeterias, and auditoriuns
in accordance with NFPA 72. In Child Devel opnment
Centers only chinmes nust be used as the pre-alert
tone prior to voice messages.
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a. Locate notification appliance devices [as required by NFPA 72][where
i ndi cated] Where nore than two visual notification appliances are
| ocated in the same roomor corridor or field of view, provide
synchroni zed operation. Devices must use screw terninals for al
field wiring.[ Audible and visual notification appliances nounted in
acoustical ceiling tiles nust be centered in the tiles plus or mnus
50 m?2 inches.].

b. Audible and visual notification appliances nmounted on the exterior of
the buil ding, within unconditioned spaces, or in the vicinity of
showers nmust be |isted weat herproof appliances installed on
weat her proof backboxes.

c. Speakers must not be located in close proximty to the FACU or LOC so
as to cause feedback when the m crophone is in use.

SECTION 28 31 60 Page 44



3.

2.5 Smoke and Heat Detectors

Locate detectors [as required by NFPA 72 and their listing][as indicated
on the drawings] on a 100 mr 4-inch mounting box. Install heat detectors
not less than 100 nr 4 inches froma side wall to the near edge. Heat
detectors | ocated on the wall nust have the top of the detector at | east
100 mr 4 inches below the ceiling, but not nmore than 300 nmr 12 i nches

bel ow the ceiling. Snoke detectors are permitted to be on the wall no

| ower than 300 mr 12 inches fromthe ceiling with no mninum di stance from
the ceiling.[ In raised floor spaces, install the snmoke detectors to
protect[ 21 square nmeters 225 square feet per detector]| 1.1 Instal
snoke detectors no closer than 1 nm 3 feet fromair handling supply

di ffusers. Detectors installed in acoustical ceiling tiles nmust be
centered in the tiles plus or mnus 50 m2 inches.

.2.6 Car bon Monoxi de Detectors

Locate detectors [as required by NFPA 72 and their listings][as indicated
on the drawi ngs] on a 100-mr4-inch nmounting box.[ Carbon nonoxi de
detectors nust be installed separate from snoke and/or heat detectors.]

[3.2.7 Air Sanpling Snmoke Detector

Locate air sanpling snoke detectors in accordance with the manufacturer's
instructions. Air sanpling snoke detectors nust be installed as foll ows:

a. Air Sanmpling Snoke Detector Assenbly:

(1) Detector assenbly rmust be mounted to a wall at a hei ght between 48
to 60 inches1200 mnmto 1800 nm to top of detector neasured above
the finished floor.

(2) Mounting nust be in a fully accessible and visible |ocation

(3) Mounting or attachment to site equi pnment, cable trays, novable
wal | s, other equipnent or equipnment supports is not permtted.

(4) Piping network insertion into the detector inlet nust not be gl ued.

(5) Air sanpling snoke detector assenbly nust be installed in
accordance with this specification section and the manufacturer's
installation and instruction manual s.

(6) Flexible tubing for termination of the sanpling pipe network into
detector inlet is not pernmitted unless allowed by its listing.

(7) Provide red background with white lettering |labels that are
plastic or phenolic type with a mninumof 0.25-inch6.4 mr bl ock
lettering to indicate detector and zone. For exanple: "AIR
SAMPLI NG SOVE DETECTOR No. 1-1 No. 5".

(8) Provide a typeset printed or typewitten instruction card nounted
behi nd a Lexan plastic or glass cover in a stainless steel or
alumnumfrane. Install the frame in a conspicuous |ocation
observabl e fromthe ASD panel. The card nust show those steps to
be taken by an operator when a signal is received as well as the
functional operation of the system under all conditions, normal
al arm supervisory, and trouble. The instructions nust be
approved by the Contracting O ficer before being posted.
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Pi pe and Sanpling Tube Munti ng:

(1) The pipe and sanpling tubing detection network nust be nounted as
per the design and manufacturer's specification. The hardware
used for mounting will depend upon the design and site
requi renents.

(2) To minimze flexing, pipes nust be secured every 1.5 n5 feet.

(3) Pipes nust be suspended between 25 nm and 100 mrl and 4 inches
below the ceiling. In areas with a suspended ceiling, the pipe
networ k nmust be installed above the ceiling utilizing the
manuf acturer's capillary sanple port supported by the ceiling.

(4) The sanpling tubes nust be of the same length or use the
manuf acturer's guidelines to run tubes of the required | engths.

(5) When installing a pipe network in areas subject to high
tenperature fluctuations allow for the contraction and expansi on
of pi pes.

(6) Where expansion or contraction of pipes is likely either after
installation or on a continuous basis, do not place pipe clips
adj acent to couplings and socket unions as these may interfere
wi th the novenent of the pipe.

(7) No bends are permitted within the first 450 mM18 i nches fromthe
detector inlet.

(8) The routing of the piping and sanpl e tube network nust be
coordi nated with potential obstructions, including cable trays,
groundi ng bars, and HVAC duct wor k.

(9) Al changes in direction nmust be made with standard el bows or tees.

(10) All joints must be air-tight and made by using sol vent cenent,
except at the entry to the detector assenbly. Refer to ASTM F402.

(11) Al pipes nust be supported by nechani cal hangers attached to the
structure of the building. Not nore than 300 mml-foot of pipe
nmust extend beyond the | ast hanger of each sanpling pipe. The
final installation must result in no noticeable deflection in the
pi pi ng networ K.

(12) Attachment of air sanmpling pipes to cable trays, "gray iron", and
t el econmuni cati ons equi pnent is prohibited.

(13) Cearly label pipe network to distinguish the pipe from other
facility pipe work or protective cabling enclosures. For exanple:
" SMOKE DETECTI ON SAVMPLI NG TUBE - DO NOT DI STURB". I n open roons
and exposed areas, provide |abels at no greater than 6.1-n20-f oot
intervals. Provide |labels every 3 nl0 feet where piping is
i nstal |l ed above suspended ceilings and every 609 m?2 feet,
centered in the floor panels, where piping is installed within the
rai sed fl oor cavity.

(14) Pl acenent of the sampling tube nust take into consideration
appropriate sanpling point |ocations and spaci ng.

SECTION 28 31 60 Page 46



c. Ar Sanpling Points:

(1) Open area ceiling sanmpling points must be oriented dowward and
must be within 25 nmto 100 nml to 4 inches bel ow the undersi de of
the ceiling above where the ceiling is snooth.

(2) Label all air sanpling points with a round red | abel, each with a
center hole to match the dianeter of the drilled sanpling point.
For exanple: "AIR SAVPLING PO NT DIA 3.2 MVO. 125 | NCHES"
I ndicate fractional dimnmensions in decimal format with a m ni num of
t hree deci mal pl aces.

1[3.2.8 Graphi ¢ Annunci at or

Locate the graphi c annunci ator as shown on the drawi ngs. Mount the
annunci ator, with the top 1830 mr 6 feet above the finished floor or
center the annunciator at [1525]] ] mr [5]] ] feet, whichever is
lower. [Locate the graphic annunciator as shown on the draw ngs.

Sur face-nmount the annunciator, with the top 1830 nr 6 feet AFF or center
t he annunci ator at [1525]] ] my [5]] ] feet, whichever is |ower.]

13.2.9 Renot e Annunci at or

Locate the renote annunci ator as shown on the drawi ngs. Munt the
annunci ator, with the top 2 n 6 feet above the finished floor or center
t he annunciator at [1.5]] 1] m[5]] ] feet, whichever is |ower.

[3.2.10 El ect romagneti ¢ Door Hol der Rel ease

Doors nmust be held open at a m nimum of 90 degrees so as not to inpede
egress fromthe space. Mount the armature portion on the door and have an
adjusting screw for seating the angle of the contact plate. Wall-nount
the el ectromagnetic release, with a total horizontal projection not
exceedi ng 100 M4 inches. Ensure all doors release to close upon first
stage (pre-discharge) alarm Electrical supervision of wiring external of
control unit for nagnetic door holding circuits is not required.

1[3.2.11 Firefighter Tel ephones

Mount tel ephone[ hand sets][ jacks] on the wall in each stair at each
floor landing, in each energency generator room in each fire punp room
in each el evator machine room in each elevator |obby, and in each

el evator cab 1200 nr 4 feet above the finished floor

13.2.12 Ceiling Bridges
Provide ceiling bridges for ceiling-nounted appliances. Ceiling bridges
nust be as recommended/required by the nanufacturer of the ceiling-nounted
notification appliance.

3.3 SYSTEM FI ELD W RI NG

3.3.1 Wring within Cabinets, Enclosures, and Boxes
Provide wiring installed in a neat and workmanl i ke manner and install ed
parallel with or at right angles to the sides and back of any box,

encl osure, or cabinet. Conductors that are term nated, spliced, or
otherwi se interrupted in any encl osure, cabinet, nounting, or junction box
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3.

3.

nmust be connected to screwtype terminal blocks. Mark each termnal in
accordance with the wiring diagrans of the system The use of wire nuts
or simlar devices is prohibited. Wring to conformw th NFPA 70.

Indicate the following in the wiring di agrans:

a. Point-to-point wiring diagrams showi ng the points of connection and
termnals used for electrical field connections in the system
i ncludi ng interconnections between the equi pnent or systens that are
supervised or controlled by the system D agrams nust show
connections fromfield devices to the FACU and renote fire alarm
control units, initiating circuits, switches, relays and termnals.

b. Conplete riser diagranms indicating the wiring sequence of devices and
their connections to the control equipnment. Include a color code
schedule for the wiring. |Include floor plans show ng the |ocations of
devi ces and equi pnent.

3.2 Termi nal Cabi nets

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

NOTE: Provide tern nal cabinets on each floor where
the fire alarmsystem supply riser is |ocated and
where the fire alarmreturn riser is |ocated

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

Provide a terninal cabinet at the base of any circuit riser, on each floor
at each riser, and where indicated on the drawi ngs. Term nal size nust be
appropriate for the size of the wiring to be connected. Conductor

term nations nmust be | abeled and a draw ng containing conductors, their

| abels, their circuits, and their interconnection nust be pernmanently
nounted in the terninal cabinet. Mnimmsize is 200 nm by 200 mr 8
inches by 8 inches. Only screwtype termnals are permtted. Provide an
identification |abel, that displays "FIRE ALARM TERM NAL CABI NET" with 50
mr2-inch lettering, on the front of the term nal cabinet.

3.3 Alarm Wring

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

NOTE: Do not penetrate SCIF perimeters wth copper
signal line circuits. SCIF penetrations should be
either fiber optic cable or IDC. IDC circuits
penetrating the SCIF nust be filtered.

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

a. Voltages must not be mxed in any junction box, housing or device,
except those containing power supplies and control relays.

b. Uilize shielded wiring where recomended by the nmanufacturer. For
shi el ded wiring, ground the shield at only one point, in or adjacent
to the FACU.

c. [Pigtail or T-tap connections to initiating device circuits,
supervisory alarmcircuits, and notification appliance circuits are
prohibited.][ T-tapping using screw termnal blocks is allowed for
Class "B" initiating device circuits.]

d. Color coding is required for circuits and nust be naintai ned
t hroughout the circuit. Conductors used for the same functions mnust
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3.4

be sinmlarly color coded. Conformw ring to NFPA 70.

Pull all conductors splice free. The use of wire nuts, crinped
connectors, or tw sting of conductors is prohibited. Were splices
are unavoi dabl e, the location of the junction box or pull box where
they occur nust be identified on the as-built drawi ngs. The nunber
and | ocation of splices must be subject to approval by the [ ]
Desi gnated Fire Protection Engi neer (DFPE)

Back Boxes and Conduit

In addition to the requirenents of Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM provide all wiring in rigid netal conduit or internedi ate netal
conduit unless specifically indicated otherwise. M ninumconduit size

nmust
t ubi

a.

[g.

.3.5

be 19 M3/ 4-inch in dianeter. Do not use electrical non-netallic
ng (ENT) or flexible non-metallic tubing and associated fittings.

Gal vani zed rigid steel (GRS) conduit must be utilized where exposed to
weat her, where subject to physical danage, and where exposed on
exterior of buildings. Internediate nmetal conduit (I MC) may be used
inlieu of GRS as allowed by NFPA 70.

Electrical metallic tubing (EMI) is pernitted above suspended ceilings
or exposed where not subject to physical damage. Do not use EMI

under ground, encased in concrete, nortar, or grout, in hazardous

| ocations, where exposed to physical danage, outdoors or in fire punp
roonms. Use die-cast conpression connectors.

For rigid netallic conduit (RMC), only threaded type fitting are
permtted for wet or danp |ocations.

Fl exi ble metal conduit is permtted for initiating device circuits

[ 16 feet in length or less. Flexible netal conduit is prohibited
for notification appliance circuits and signaling line circuits. Use
liquid tight flexible metal conduit in danp and wet | ocations.

Schedul e 40 (mi ninum polyvinyl chloride (PVC) is permtted where
conduit is routed underground or underground bel ow fl oor sl abs.
Convert non-netallic conduit, other than PVC Schedule 40 or 80, to

pl astic-coated rigid, or IMC, steel conduit before turning up through
floor sl ab.

Exterior wall penetrations nust be weathertight. Conduit nust be
sealed to prevent the infiltration of novisture.

For Class "A" or "X'" circuits with conductor lengths of 10 feet3 neters
or less, the conductors rmust be permtted to be installed in the sane
raceway in accordance with NFPA 72.]

Conductor Termni nations

Label i ng of conductors at term nal blocks in termnal cabinets, FACU, and
renote FACU nust be provided at each conductor connection. Each conductor
or cable nust have a shrink-wrap |abel to provide a unique and specific

desi
| am

gnhation. Each term nal cabinet, FACU and renote FACU nust contain a
nated drawi ng that indicates each conductor, its label, circuit, and

termnal. The |ani nated drawi ng must be neat, using 12 point lettering

m ni
t hat

mum si ze, and nounted wi thin each cabinet, control unit, or unit so
it does not interfere with the wiring or terminals. Mintain
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exi sting color code schene where connecting to existing equipnrent.

[3.4 DI SCONNECTI ON AND REMOVAL OF EXI STI NG SYSTEM

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

NOTE: Contact the Contracting Oficer, Base Fire
Prevention O fice, and/ or Base M ntenance Personnel
to determ ne what action is appropriate for the

sal vagi ng of existing fire alarm equi prment.

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

Maintain existing fire alarmequi pment fully operational until the new
equi pnment has been tested and accepted by the Contracting Officer. As new
equi pment is installed, label it "NOT IN SERVICE" until the new equi pnent
is accepted. Once the new systemis conpleted, tested, and accepted by
the Government, it nust be placed in service and connected to the

supervi sing station. Renove tags from new equi pnent and tag the existing
equi prent "NOT I N SERVICE" until renmoved fromthe buil ding.

a. After acceptance of the new systemby the Contracting O ficer, renove
exi sting equi pment not connected to the new system renbve unused
exposed conduit, and restore damaged surfaces. Renove the nmateri al
fromthe site and di spose.

b. Disconnect and renove the existing fire alarmand snoke detection
systens where indicated and el sewhere in the specification

c. Control units and fire al arm devices and appliances di sconnected and
renoved must be turned over to the Contracting Oficer

d. Properly dispose of fire alarmoutlet and junction boxes, wring,
conduit, supports, and other such itens.

3.5 CONNECTI ON OF NEW SYSTEM

The foll owi ng new system connecti ons nust be nmade during the | ast phase of
construction, at the beginning of the pre-CGovernment tests. New system
connections mnust include:

a. Connection of new relays to existing nagnetic door hol d-open devi ces.

b. Connection of new elevator recall relays to existing wiring and
condui t.

c. Connection of new systemtransmitter to existing installation fire
reporting system

Once these connections are made, system must be |eft energized. Report
i Mmediately to the Contracting O ficer, coordination and field probl ens
resulting fromthe connection of the above conponents.

13.6 FI RESTOPPI NG
Provide firestopping for holes at conduit penetrations through floor
slabs, fire-rated walls, partitions with fire-rated doors, corridor walls,

and vertical service shafts in accordance with Section 07 84 00
FI RESTOPPI NG
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T PAI NTI NG

a. In unfinished areas (including areas above drop ceilings), paint al
exposed el ectrical conduit (serving fire alarmequipnment), fire alarm
conduit, surface netal raceway, junction boxes and covers red. In

lieu of painting conduit, the contractor may utilize red conduit with
a factory applied finish.

b. In finished areas, paint exposed electrical conduit (serving fire
al arm equi prrent), fire alarmconduit, surface netal raceways, junction
boxes, and el ectrical boxes to match adjacent finishes. The inside
cover of the junction box nust be identified as "Fire Alarm' and the
conduit mnmust have painted red bands 19 nm3/4-inch wide at 3-neter
10-foot centers and at each side of a floor, wall, or ceiling
penetrati on.

c. Painting must conply with Section 09 90 00 PAINTS AND COATI NGS

8 FI ELD QUALI TY CONTRCL

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

NOTE: Listed tests are mni num required.

Coordinate with the local Authority Having
Jurisdiction (AHJ) for mninmumrequirenents in
excess of the NFPA 72 mininunms or those reconmend
below. |If additional tests are required, such tests

nust be added to the |ist.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

8.1 Test Procedures

Submit detailed test procedures, prepared and signed by the NI CET Level
[111][ or 1[IV] Fire Alarm Technician, and the representative of the
installing conpany, [and reviewed by the QFPE] [60]] ] days prior to
perform ng systemtests. Detailed test procedures nust |ist al

conponents of the installed systemsuch as initiating devices and
circuits, notification appliances and circuits, control devices/equipnent,
batteries, transmtting and receiving equi pment, power sources/supply,
annunci ators, special hazard equi pment, energency communication equi pnent,
i nterface equi pnent, and surge protective devices. Test procedures mnust

i ncl ude sequence of testing, tine estimate for each test, and sanple test
data forns. The test data forns nust be in a check-off fornat (pass/fai
with space to add applicable test data; sinlar to the forma in NFPA 72
and NFPA 4.) The test procedures and acconpanyi ng test data forns nust be
used for the pre-CGovernnent testing and the Government testing. The test
data forms must record the test results and must:

a. ldentify the NFPA Class of all Initiating Device Circuits (1DC), and
Notification Appliance Crcuits (NAC).

b. Identify each test required by NFPA 72 Test Methods and required test
herein to be performed on each conponent, and descri be how these tests
nmust be perf ornmed.

c. ldentify each conponent and circuit as to type, location within the
facility, and unique identity within the installed system Provide
necessary fl oor plan sheets showi ng each component |ocation, test
| ocation, and al phanuneric identity.
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d. Identify all test equipnment and personnel required to perform each
test (including equiprment necessary for snoke detector testing. The
use of magnets is not permtted.

e. Provide space to identify the date and time of each test. Provide
space to identify the nanes and signatures of the individuals
conducting and w tnessing each test.

.8.2 Pre- Gover nnent Testi ng
.8.2.1 Verification of Conpliant Installation

Conduct inspections and tests to ensure that devices and circuits are
functioning properly. Tests nust nmeet the requirenments of paragraph
entitled "M ni mum System Tests" as required by NFPA 72. The contractor
and an authorized representative fromeach supplier of equipment nust be
in attendance at the pre-CGovernnent testing to nmake necessary
adjustrments. After inspection and testing is conplete, provide a signed
Verification of Conpliant Installation letter by the Q-PE that the
installation is conplete, conpliant with the specification and fully
operable. The letter nust include the nanes and titles of the w tnesses
to the pre-CGovernnent tests. Provide all conpletion docunentation as
required by NFPA 72 including all referenced annex sections and the test
reports noted bel ow.

a. NFPA 72 Record of Conpletion
b. NFPA 72 Record of Inspection and Testing.

c. Fire Alarmand Energency Communi cati on System | nspection and Testing
Form

d. Audibility test results with marked-up test floor plans.

e. Docunentation that all tests identified in the paragraph "M ni mum
System Tests" are conpl ete.

.8.2.2 Request for Governnent Final Test

VWen the verification of conpliant installation has been conpl eted, submt

a formal request for Government final test to the | ][ Designated Fire
Protection Engineer (DFPE)][Contracting Officer's Representative (COR)].
CGovernnment final testing will not be schedul ed until the DFPE has received

copi es of the request for CGovernment final testing and Verification of
Conpliant Installation letter with all required reports. CGovernnent final
testing will not be performed until after the connections to the
installation-wide fire reporting system has been conpleted and tested to
confirm comruni cations are fully functional. Submt request for test at

| east [15][ ] cal endar days prior to the requested test date

.8.3 Correction of Deficiencies
I f equi pnrent was found to be defective or non-conpliant with contract
requi renents, performcorrective actions and repeat the tests. Tests nust

be conducted and repeated if necessary until the system has been
denonstrated to comply with all contract requirenents.
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3.

8.4 Covernment Final Tests

The tests nmust be perforned in accordance with the approved test
procedures in the presence of the DFPE. Furnish instrunents and personnel
required for the tests. The follow ng nust be provided at the job site
for Governnent Final Testing:

a. The manufacturer's technical representative

[b. The contractor's Qualified Fire Protection Engi neer (QFPE).]

c. Marked-up red line drawi ngs of the systemas actually installed.

d. Loop resistance test results

e. Copy of pre-Covernnent Test Certificate, test procedures and conpl eted
test data forns.

f. Audibility test results with nmarked-up floor plans.

CGovernment Final Tests will be witnessed by the | ], [Designated Fire
Protection Engineer][Contracting Officer's Representative (COR ][,
Qualified Fire Protection Engineer (Q-PE)]. At this time, any and al
required tests noted in the paragraph "M ni mum System Tests" nust be
repeated at their discretion.

.9 M NI MUM SYSTEM TESTS

.9.1 System Test s

Test the systemin accordance with the procedures outlined in NFPA 72.
The required tests are as foll ows:

a. Loop Resistance Tests: Measure and record the resistance of each
circuit with each pair of conductors in the circuit short-circuited at
the farthest point fromthe circuit origin. The tests nust be
wi t nessed by the Contracting Oficer and test results recorded for use
at the final CGovernnent test.

b. Verify the absence of unwanted voltages between circuit conductors and
ground. The tests nmust be acconplished at the pre-Government test
with results available at the final systemtest.

c. Verify that the control unit is in the nornal condition as detailed in
t he manufacturer's O8M nmanual

d. Test each initiating device and notification appliance and circuit for
proper operation and response at the control unit. Snoke detectors
nust be tested in accordance wi th manufacturer's recomended
calibrated test nethod. Use of magnets is prohibited. Testing of duct
snoke detectors nust conply with the requirements of NFPA 72 except
di sconnect at |east 20 percent of devices. |If there is a failure at
t hese devi ces, then supervision nust be tested at each device.

e. Carbon Mnoxide Detector Tests: Carbon nopnoxi de detectors nust be
tested in accordance with NFPA 72 and the manufacturer's recomended
calibrated test nethod.

f. Test the systemfor specified functions in accordance with the
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contract drawi ngs and specifications and the manufacturer's Q&M nanual .

g. Test both primary power and secondary power. Verify, by test, the
secondary power systemis capable of operating the systemfor the tine
period and in the manner specified.

h. Determine that the systemis operable under trouble conditions as
speci fi ed.

i. Visually inspect wring.
j. Test the battery charger and batteries.
k. Verify that red-line drawi ngs are accurate.

| . Measure the current in circuits to ensure there is the cal cul ated
spare capacity for the circuits.

m Measure voltage readings for circuits to ensure that voltage drop is
not excessive.

n. Measure the voltage drop at the nost renmote appliance (based on wire
l ength) on each notification appliance circuit.

o. Verify the docunmentation cabinet is installed and contains al
as-built shop draw ngs, product data sheets, design calcul ations,
site-specific software data package, and all docunentation required by
paragraph titled "Test Reports”.

.9.2 Audi bility Tests

Sound pressure levels fromaudi ble notification appliances nust be a

m ni mum of 15 dBa over amnbient with a maxi mum of 110 dBa in any occupi abl e
area. The provisions for audible notification (audibility and
intelligibility) must be met with doors, fire shutters, novable
partitions, and sinilar devices closed.

.10 SYSTEM ACCEPTANCE

Fol | owi ng acceptance of the system as-built draw ngs and O&M manual s nust
be delivered to the Contracting O ficer for review and acceptance. The
drawi ngs nust show the systemas installed, including deviations fromboth
t he project drawi ngs and the approved shop drawi ngs. These draw ngs mnust
be submitted within two weeks after the final CGovernment test of the
system At |east one set of as-built (marked-up) drawi ngs must be
provided at the tine of, or prior to the Final Government Test.

[a. The drawi ngs nust be prepared electronically and sized no | ess than
the contract drawings.][ Furnish one set of CDs or DVDs containing
sof tware back-up and CAD based drawi ngs in | atest version of
[McroStation] [AutoCAD, ]DXF and portabl e docunent formats of
as-built drawi ngs and schematics. ]

b. Include conplete wiring diagrans show ng connections between devi ces
and equi pnent, both factory and field wired.

c. Include a riser diagramand drawi ngs showi ng the as-built |ocation of
devi ces and equi pnent.
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d. Provide Operation and Mai ntenance (Q&\) I nstructions.

[In existing buildings, the transfer of devices fromthe existing system
to the new system and the perm ssion to begin denolition of the old fire
alarmsystemw || not be permitted until the as-built draw ngs and O&M
manual s are received. ]

3.11 I NSTRUCTI ON OF GOVERNMENT EMPLOYEES
3.11.1 I nstructor

Provi de the services of an instructor, who has received specific training
fromthe nmanufacturer for the training of other persons regarding the
operation, inspection, testing, and naintenance of the system provided.
The instructor must train the Government enpl oyees designated by the
Contracting Officer, in the care, adjustment, naintenance, and operation
of the fire alarmsystem The instructor rmust be thoroughly famliar with
all parts of this installation. The instructor nmust be trained in
operating theory as well as in practical O& work. Subnit the instructors
i nformati on and qualifications including the training history.

3.11.2 Required I nstruction Tine

Provide [8][16]] ] hours of instruction after final acceptance of the
system The instruction nmust be given during regular working hours on
such dates and tines selected by the Contracting Officer. The instruction
may be divided into two or nore periods at the discretion of the
Contracting Officer. The training nmust allow for rescheduling for
unf or eseen mmi ntenance and/or fire departnent responses.

[3.11.2.1 Techni cal Training

Equi prent manufacturer or a factory representative must provide

[11[3]1 ] days of on site[ and 5 days of technical training to the
CGovernment at the manufacturing facility]. Training rmust allow for
classroominstruction as well as individual hands on troubl eshooting and
di agnostics exercises.[ Factory training nust occur within [6][12][ ]
nont hs of system acceptance. ]

13.11.3 Techni cal Trai ni ng Manua

Provide, in manual format, |esson plans, operating instructions,

mai nt enance procedures, and training data for the training courses. The
operations training nust famliarize designated governnent personnel with
proper operation of the installed system The maintenance training course
must provide the designated governnment personnel adequate know edge
required to diagnose, repair, maintain, and expand functions inherent to

t he system

3.12 EXTRA MATERI ALS

3.12.1 Repair Servi ce/ Repl acenment Parts
Repair services and replacenent parts for the system nust be available for
a period of 10 years after the date of final acceptance of this work by
the Contracting Officer. During the warranty period, the service

technici an nust be on-site within 24 hours after notification. All
repairs must be conpleted within 24 hours of arrival on-site.
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During the warranty period, the installing fire alarmcontractor is
responsi ble for conducting all required testing and nai ntenance in
accordance with the requirenents and reconmended practices of NFPA 72 and
the system manufacturer[s]. Installing fire alarmcontractor is NOT
responsi bl e for any damage resulting from abuse, m suse, or neglect of
equi pment by the end user

.12.2 Spare Parts

Spare parts furnished nust be directly interchangeable with the
correspondi ng conponents of the installed systenis]. Spare parts nust be
sui tably packaged and identified by nanepl ate, tagging, or stanping.
Spare parts nust be delivered to the Contracting Oficer at the tinme of

t he Governnent testing and nust be acconpanied by an inventory list.
.12.3 Docurent Storage Cabi net

Upon conpletion of the project, but prior to project close-out, place in
t he docunent storage cabinet copies of the follow ng record docunentation

a. As-built shop draw ngs

b. Product data sheets

c. Design calculations

d. Al docunentation required by SD- 06.

-- End of Section --
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