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SECTION 28 31 00
FIRE DETECTION AND ALARM

- GENERAL

1.1 DESCRIPTION

A.

This section of the specifications includes the furnishing,
installation, and connection of the fire alarm equipment to form a
complete coordinated system ready for operation. It shall include, but
not be limited to, alarm initiating devices, alarm notification
appliances, control units, power supplies, and wiring as shown on the
drawings and specified.

Modification to the existing fire alarm systems shall comply with
requirements of the most recent VA FIRE PROTECTION DESIGN MANUAL and
NFPA 72 unless variations to NFPA 72 are specifically identified within
these contract documents by the following notation: "variation". The
design, system layout, document submittal preparation, and supervision
of installation and testing shall be provided by a technician that is
certified NICET level III or a registered fire protection engineer. The
NICET certified technician shall be on site for the supervision and
testing of the system. Factory engineers from the equipment
manufacturer, thoroughly familiar and knowledgeable with all equipment
utilized, shall provide additional technical support at the site as
required by the Resident Engineer or his authorized representative.
Installers shall have a minimum of 2 years experience installing fire

alarm systems.

1.2 SCOPE

A.

A fully addressable fire alarm system as an extension of an existing
addressable fire alarm system shall be installed in accordance with the
specifications and drawings. Device location and wiring runs shown on
the drawings are for reference only unless specifically dimensioned.
Actual locations shall be in accordance with NFPA 72 and this
specification.

All existing fire alarm equipment, wiring, devices and sub-systems that
are not shown to be reused shall be removed. All existing fire alarm

conduit not reused shall be removed.
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Basic Performance:
1. Signaling line circuits (SLC) within buildings shall be wired Style
4 in accordance with NFPA 72. Individual signaling line circuits
shall be limited to covering 22,500 square feet (2,090 square
meters) of floor space or 3 floors whichever is less.

2. Notification appliance circuits (NAC) shall be wired Style Y in

accordance with NFPA 72.

1.3 RELATED WORK

A.

B.

Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES.
Requirements for procedures for submittals.
Section 07 84 00 - FIRESTOPPING. Requirements for fire proofing wall

penetrations.

1.4 SUBMITTALS

A.

General: Submit 5 copies in accordance with Section 01 33 23, SHOP

DRAWINGS, PRODUCT DATA, AND SAMPLES, and Section 26 05 11, REQUIREMENTS

FOR ELECTRICAL INSTALLATIONS.

Drawings:

1. Two weeks prior to final inspection, the Contractor shall deliver to
the COTR 3 sets of as-built drawings and one set of the as-built
drawing computer files. As-built drawings (floor plans) shall show

all new and/or existing conduit used for the fire alarm system.

1.5 WARRANTY

All work performed and all material and equipment furnished under this
contract shall be free from defects and shall remain so for a period of
one year from the date of acceptance of the entire installation by the

Contracting Officer.

1.6 APPLICABLE PUBLICATIONS

A.

The publications listed below (including amendments, addenda,

revisions, supplements and errata) form a part of this specification to

the extent referenced. The publications are referenced in text by the

basic designation only and the latest editions of these publications

shall be applicable.

National Fire Protection Association (NFPA):

NEPA 13 ...t ennnn Standard for the Installation of Sprinkler
Systems, 2010 edition
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NFPA 14 .. ... iiieeennn. Standard for the Installation of Standpipes and
Hose Systems, 2010 edition
NFPA 20 . iiiiiiiinnennnn Standard for the Installation of Stationary
Pumps for Fire Protection, 2010 edition
NEPA 70....c0iiiiiennnn. National Electrical Code (NEC), 2010 edition
NEPA 72 .ttt ieeeennn National Fire Alarm Code, 2010 edition
NEPA 90A. ... i Standard for the Installation of Air

Conditioning and Ventilating Systems, 2009

edition
NFPA 101.....c0iiieeenunnn Life Safety Code, 2009 edition
Underwriters Laboratories, Inc. (UL): Fire Protection Equipment

Directory

Factory Mutual Research Corp (FM): Approval Guide, 2007-2011

American National Standards Institute (ANSI):

S3.41 .. e e Audible Emergency Evacuation Signal, 1990
edition, reaffirmed 2008

International Code Council, International Building Code (IBC), 2009

edition

- PRODUCTS

2.1 EQUIPMENT AND MATERIALS, GENERAL

A.

All equipment and components shall be new and the manufacturer's
current model. All equipment shall be tested and listed by Underwriters
Laboratories, Inc. or Factory Mutual Research Corporation for use as
part of a fire alarm system. The authorized representative of the
manufacturer of the major equipment shall certify that the installation
complies with all manufacturers’ requirements and that satisfactory
total system operation has been achieved.

Existing addressable fire alarm system shall be extended to areas of

new work and as indicated on the contract documents.

2.2 CONDUIT, BOXES, AND WIRE

A.

Conduit shall be in accordance with Section 28 05 28.33 CONDUIT AND
BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY and as follows:

1. All new conduits shall be installed in accordance with NFPA 70.

2. Conduit fill shall not exceed 40 percent of interior cross sectional

area.
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3. All new conduits shall be 3/4 inch (19 mm) minimum.
B. Wire:
1. Wiring shall be in accordance with NEC article 760, Section 28 05

13, CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY, and as
recommended by the manufacturer of the fire alarm system. All wires
shall be color coded. Number and size of conductors shall be as
recommended by the fire alarm system manufacturer, but not less than
18 AWG for initiating device circuits and 14 AWG for notification

device circuits.

Terminal Boxes, Junction Boxes, and Cabinets:

1.
2.
3.

Shall be galvanized steel in accordance with UL requirements.

All boxes shall be sized and installed in accordance with NFPA 70.
covers shall be repainted red in accordance with Section 09 91 00,
PAINTING and shall be identified with white markings as "FA" for
junction boxes and as "FIRE ALARM SYSTEM" for cabinets and terminal
boxes. Lettering shall be a minimum of 3/4 inch (19 mm) high.
Terminal boxes and cabinets shall have a volume 50 percent greater
than required by the NFPA 70. Minimum sized wire shall be considered
as 14 AWG for calculation purposes.

Terminal boxes and cabinets shall have identified pressure type
terminal strips and shall be located at the base of each riser.
Terminal strips shall be labeled as specified or as approved by the

COTR.

2.3 FIRE ALARM CONTROL UNIT

A. General:

1.

Existing fire alarm control panel located in buildings 1 and 30 are

to remain.

2.4 ALARM NOTIFICATION APPLIANCES

A.

Speakers:

1.

Shall operate on either 25 VRMS or 70.7 VRMS with field selectable
output taps from 0.5 to 2.0W and originally installed at the 1/2
watt tap. Speakers shall provide a minimum sound output of 80 dBA at
10 feet (3,000 mm) with the 1/2 watt tap.

Frequency response shall be a minimum of 400 HZ to 4,000 HZ.
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3. Four inches (100 mm) or 8 inches (200 mm) cone type speakers ceiling
mounted with white colored baffles in areas with suspended ceilings
and wall mounted in areas without ceilings.

B. Strobes:

1. Xenon flash tube type minimum 15 candela in toilet rooms and 75
candela in all other areas with a flash rate of 1 HZ. Strobes shall
be synchronized where required by the National Fire Alarm Code (NFPA
72) .

2. Backplate shall be red with 1/2 inch (13 mm) permanent red letters.
Lettering to read "Fire", be oriented on the wall or ceiling
properly, and be visible from all viewing directions.

3. Each strobe circuit shall have a minimum of 20 percent spare
capacity.

4. Strobes may be combined with the audible notification appliances
specified herein.

C. Fire Alarm Horns:

1. Shall be electric, utilizing solid state electronic technology
operating on a nominal 24 VDC.

2. Shall be a minimum nominal rating of 80 dBA at 10 feet (3,000 mm).

3. Mount on removable adapter plates on conduit boxes.

4. Horns located outdoors shall be of weatherproof type with metal
housing and protective grille.

5. Each horn circuit shall have a minimum of 20 percent spare capacity.

2.5 ALARM INITIATING DEVICES
A. Manual Fire Alarm Stations:

1. Shall be non-breakglass, address reporting type.

2. Station front shall be constructed of a durable material such as
cast or extruded metal or high impact plastic. Stations shall be
semi-flush type.

3. Stations shall be of single action pull down type with suitable
operating instructions provided on front in raised or depressed
letters, and clearly labeled "FIRE."

4. Operating handles shall be constructed of a durable material. On
operation, the lever shall lock in alarm position and remain so
until reset. A key shall be required to gain front access for

resetting, or conducting tests and drills.
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5. Unless otherwise specified, all exposed parts shall be red in color
and have a smooth, hard, durable finish.

B. Smoke Detectors:

1. Smoke detectors shall be photoelectric type and UL listed for use
with the fire alarm control unit being furnished.

2. Smoke detectors shall be addressable type complying with applicable
UL Standards for system type detectors. Smoke detectors shall be
installed in accordance with the manufacturer's recommendations and
NEPA 72.

3. Detectors shall have an indication lamp to denote an alarm
condition. Provide remote indicator lamps and identification plates
where detectors are concealed from view. Locate the remote indicator
lamps and identification plates flush mounted on walls so they can
be observed from a normal standing position.

4. All spot type and duct type detectors installed shall be of the
photoelectric type.

5. Photoelectric detectors shall be factory calibrated and readily
field adjustable. The sensitivity of any photoelectric detector
shall be factory set at 3.0 plus or minus 0.25 percent obscuration
per foot.

6. Detectors shall provide a visual trouble indication if they drift
out of sensitivity range or fail internal diagnostics. Detectors
shall also provide visual indication of sensitivity level upon
testing. Detectors, along with the fire alarm control units shall be
UL listed for testing the sensitivity of the detectors.

2.6 ADDRESS REPORTING INTERFACE DEVICE

A. Shall have unique addresses that reports directly to the building fire
alarm panel.

B. Shall be configurable to monitor normally open or normally closed
devices for both alarm and trouble conditions.

C. Shall have terminal designations clearly differentiating between the
circuit to which they are reporting from and the device that they are
monitoring.

D. Shall be UL listed for fire alarm use and compatibility with the panel

to which they are connected.
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Shall be mounted in weatherproof housings if mounted exterior to a

building.

- EXECUTION

3.1 INSTALLATION:

A.

Installation shall be in accordance with NFPA 70, 72, 90A, and 101 as
shown on the drawings, and as recommended by the major equipment
manufacturer. Fire alarm wiring shall be installed in conduit. All
conduit and wire shall be installed in accordance with, Section 28 05
13 CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY, Section 28
05 26 GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY, Section
28 05 28.33 CONDUIT AND BACKBOXES FOR ELECTRONIC SAFETY AND SECURITY,
and all penetrations of smoke and fire barriers shall be protected as
required by Section 07 84 00, FIRESTOPPING.

All conduits, junction boxes, conduit supports and hangers shall be
concealed in finished areas and may be exposed in unfinished areas.

All new and reused exposed conduits shall be painted in accordance with
Section 09 91 00, PAINTING to match surrounding finished areas and red
in unfinished areas.

All existing accessible fire alarm conduit not reused shall be removed.
All fire detection and alarm system devices, control units and remote
annunciators shall be flush mounted when located in finished areas and
may be surface mounted when located in unfinished areas. Exact
locations are to be approved by the COTR.

Speakers shall be ceiling mounted and fully recessed in areas with
suspended ceilings. Speakers shall be wall mounted and recessed in
finished areas without suspended ceilings. Speakers may be surface
mounted in unfinished areas.

Strobes shall be flush wall mounted with the bottom of the unit located
80 inches (2,000 mm) above the floor or 6 inches (150 mm) below
ceiling, whichever is lower. Locate and mount to maintain a minimum 36
inches (900 mm) clearance from side obstructions.

Manual pull stations shall be installed not less than 42 inches (1,050
mm) or more than 48 inches (1,200 mm) from finished floor to bottom of

device and within 60 inches (1,500 mm) of a stairway or an exit door.
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3.2 TESTS

A. Provide the service of a NICET level III, competent, factory-trained
engineer or technician authorized by the manufacturer of the fire alarm
equipment to technically supervise and participate during all of the
adjustments and tests for the system. Make all adjustments and tests in
the presence of the COTR.

B. When the systems have been completed and prior to the scheduling of the
final inspection, furnish testing equipment and perform the following
tests in the presence of the COTR. When any defects are detected, make
repairs or install replacement components, and repeat the tests until
such time that the complete fire alarm systems meets all contract
requirements. After the system has passed the initial test and been
approved by the COTR, the contractor may request a final inspection.

1. Before energizing the cables and wires, check for correct
connections and test for short circuits, ground faults, continuity,
and insulation.

2. Test the insulation on all installed cable and wiring by standard
methods as recommended by the equipment manufacturer.

3. Open each alarm initiating and notification circuit to see if
trouble signal actuates.

4. Ground each alarm initiation and notification circuit and verify
response of trouble signals.

- - END - -
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