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SECTION 16474
OVERCURRENT PROTECTIVE DEVICES

PART 1. GENERAL

1.1

1.2

13

14

1.5

RELATED DOCUMENTS:

A Requirements of the following Division 16 sections apply to this Section:
1. General Provisions for Electrical Work
2. Fuses

SUMMARY:

A. This Section includes overcurrent protective devices (OCPDs) rated 600 V and below
and switching devices commonly used with them.

B. Panelboards and Switchboards: Application, installation, and other related
requirements for overcurrent protective device installation in distribution equipment
are specified in other Division 16 sections.

DEFINITIONS:

A. Overcurrent Protective Device (OCPD): A device operative on excessive current that
causes and maintains the interruption of power in the circuit it protects.

B. Ampere-Squared-Seconds: An expression of available thermal energy resulting from
current flow. With regard to current-limiting fuses and circuit breakers, the ampere-
squared-seconds during fault current interruption represents the energy allowed to
flow before the fuse or breaker interrupts the fault current within its current limiting
range.

SUBMITTALS:

A. General: Submit the following according to the Conditions of the Contract and
Division 1 Specification Sections.

B. Product data for switches, circuit breakers and accessories, specified in this Section,
including descriptive data and time-current for all protective devices and let-through
current curves for those with current limiting characteristics. Include coordination
charts and tables and related data.

QUALITY ASSURANCE:

A Electrical Component Standard: Components and installation shall comply with
NFPA 70 “National Electrical Code.”

B. Listing and Labeling: Provide products specified in this Section that are listed and

labeled.

1. The Terms “Listed” and “Labeled”. As defined in the “National Electrical
Code,” Article 100.
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SECTION 16474
OVERCURRENT PROTECTIVE DEVICES

PART 2. PRODUCTS

2.1

2.2

23

2.4

MANUFACTURERS:

A.

Manufacturers: Subject to compliance with requirements, provide fuses by one of the
following or approved equal:

1. Molded-Case Circuit Breakers:
a. General Electric Co.
b. Siemans-ITE Co.
c. Square D Co.
d. Westinghouse Electric Corp.
2. Combination Circuit Breaker and Ground Fault Trip:
a. Electrical Distribution and Control; General Electric Cd.
b. Siemens Energy & Automation, Inc.
C. Square D Co.
d. . Westinghouse Electric Corp.

Once a selection has been made, that manufacturer's product shall be required
throughout.

OVERCURRENT PROTECTIVE DEVICES (OCPDS), GENERAL:

A.

General: Provide OCPDs in indicated types, as integral components of panelboards
and also as individually enclosed and mounted single units.

General: Provide OCPDs in indicated types, as integral components of panelboards
and switchboards; and also as individually enclosed and mounted single units.

Enclosures: NEMA 250 Enclosures for Electrical Equipment (1,000 Volts Maximum).

Ratings: Systems shall be fully rated: Series ratings shall not be incorporated to
meet short-circuit requirements.

FUSES:

A.

Fuses are specified in Section 16476.

MOLDED-CASE CIRCUIT BREAKERS:

A.

General: UL 489, “Molded Case Circuit Breakers and Circuit Breaker Enclosures,”
and NEMA AB 1, “Molded Case Circuit Breakers.”
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2.5

2.6

SECTION 16474
OVERCURRENT PROTECTIVE DEVICES

Construction: Bolt-on type, except breakers 225-ampere frame size and larger may
be plug-in type if held in place by positive locking device requiring mechanical
release for removal.

Characteristics: Indicated frame size, trip rating, number of poles, and a short-circuit
interrupting capacity rating of 10,000 amperes symmetrical for 208/120 volt system
and 14,000 amperes symmetrical for 280/277 volt system, unless a greater rating is
indicated.

Tripping Device: Quick-make, quick-break toggle mechanism with inverse-time delay
and instantaneous overcurrent trip protection for each pole.

Combination Circuit Breakers and Ground Fault Circuit Interrupters: Ul 943 “Ground
Fault Circuit Interrupters,” arranged for sensing and tripping for ground fault current in
addition to overcurrent and short-circuit current. Provide features as follows:

1. Match features and module size of panelboard breakers and provide clear
identification of ground fault trip function.

2. Trip Setting for Ground Fauit: 4 to 6 milliamperes, listed and labeled as a
Class A, Type 1 device.

ENCLOSED CIRCUIT BREAKERS:

A Enclosed Molded-Case circuit Breaker: NEMA AB-1, handle lockable with two (2)
padlocks.

B. Characteristics: Frame size, trip rating, number of poles, and auxiliary devices as
indicated; interrupting capacity rating to meet available fault current, 10,000
symmetrical rms amperes minimum; with appropriate application listing when used
for switching fluorescent lighting loads or heating, air conditioning, and refrigeration
equipment.

C. Interchangeable Trips:  Circuit breakers, 200 amperes and larger, trip units
interchangeable within frame size. Settings.

D. Field-Adjustable Trips: Circuit breakers, 400 amperes and larger, with adjustable
short time and continuous current settings.

E. Molded-Case Switch: Where indicated, molded-case circuit breaker without trip
units.

F. Lugs: Mechanical lugs and power-distribution connectors for number, size, and
material of conductors indicated.

OCPD ACCESSORIES:

A. Shunt-Trip Devices for Circuit Breakers: Where indicated, arrange to trip breaker

from an external source of power through a control switch or relay contacts. Voltage
shall be 120 volts, 60 Hz.
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SECTION 16474
OVERCURRENT PROTECTIVE DEVICES

PART 3. EXECUTION

3.1

3.2

3.3

3.4

3.5

3.6

INSTALLATION:
A OCPDs in distribution equipment shall be factory installed.
B. Install enclosed switches and enclosed circuit breakers in locations as indicated,

according to manufacturer's written instructions.
C. Install enclosed switches and enclosed circuit breakers level and plumb.
IDENTIFICATION:

A Identify components in accordance with Division 16 Section General Provisions for
Electrical Work.

CONTROL WIRING INSTALLATION:

A Install wiring between OCPDs and control/indication devices as specified in Division
16 Section “Wires and Cables” for hard wired connections.

CONNECTIONS:

A. Check connectors, terminals, bus joints, and mountings for tightness. Tighten field-
' connected connectors and terminals, including screws and bolts, in accordance with
equipment manufacturer’s published torque tightening values. Where manufacturer's
torquing requirements are not indicated, tighten connectors and terminals to comply

with tightening torques specified in UL and UL 486B.

GROUNDING:

A Provide equipment grounding connections for individually mounted OCPD units as
indicated or as required by NEC. Tighten connectors to comply with tightening
torques specified in UL Standard 486A to assure permanent and effective grounding.

FIELD QUALITY CONTROL:

A Schedule visual and mechanical inspections and electrical tests with at least one
week’s advance notification.

B. Pretesting: Upon completing installation of the system, perform the following
preparations for test:

1. Make insulation resistance tests of OCPD buses, components, and supply,
feeder, and control circuits.

2. Make continuity tests of circuits.
C. Visual and mechanical inspection: Include the following inspections and relation
work.
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3.8

3.8

D,

SECTION 16474
OVERCURRENT PROTECTIVE DEVICES

1. Overcurrent-Protective-Device Ratings and Settings: Verify indicated ratings
and settings to be appropriate for final system arrangement and parameters.

2. Inspect for defects and physical damage, NRTL labeling, and nameplate
compliance with current single line diagram.

3. Exercise and perform operational tests of all mechanicali components and
other operable devices in accordance with manufacturer's instruction
manual.

4.  Check tightness of electrical connections of OCPDs with calibrated torque
wrench. Refer to manufacturer’s instructions for proper torque values.

5. Clean OCPDs using manufacturer’s approved methods and materials.

6. Verify installation of proper fuse types and ratings in fusible OCPDs.

Retest: Correct deficiencies identified by tests and observations. Verify by the system
tests that specified requirements are met.

CLEANING:

A.

Upon completion of installation, inspect OCPDs. Remove paint splatters and other
spots, dirt, and debris. Touch up scratches and mars of finish to match original finish.

DEMONSTRATION:

A.

C.

Training: Arrange and pay for the services of factory-authorized service
representatives to demonstrate OCPDs and train Owner’s maintenance personnel.

Conduct a minimum of one half day of training in operation and maintenance as
specified in Division 1 Section “Project Closeout” of these specifications. Include both
classroom training and hands-on equipment operation and maintenance procedures.
Schedule a minimum of 4 hours training.

Schedule training with at least seven days’ advance notification.

COMMISSIONING:

A.

Infrared Scanning: After Substantial Completion, but not more than 2 months after
Final Acceptance, perform and infrared scan of OCPDs including their line and load
connections, fuses, and fuse clips. Also scan OCPD contact structures where
accessible to a portable scanner. Include individual OCPDs and those installed in
switchboards, panelboards, and motor control centers.

Instrument: Use an infrared scanning device designed to measure temperature or
detect significant deviations from normal values. Provide documentation of device
calibrations.

Record of Infrared Scanning: Prepare a certified report identifying all OCPDs

checked and describing results of scanning. Include notation of deficiencies detected,
remedial action taken, and rescanning observations after remedial action.

END OF SECTION

16474-5



THIS PAGE
INTENTIONALLY
LEFT BLANK



SECTION 16476

FUSES
PART 1. GENERAL
1.1 WORK INCLUDED:

A Furnish and install all fuses in each device fumnished under Division 16 and as
indicated otherwise that are necessary during construction and testing and deliver
the system complete with new fuses in good working condition.

1.2 SUMMARY:

A This Section includes the following:

1. Fuses.
2, Spare fuse cabinet.
1.3 SUBMITTALS:

A General: Submit each item in this Article according to the Conditions of the Contract
and Division 1 Specification Section.

B. Product Data for each fuse type specified. Include the following:

1. Descriptive data and time-current curves.

2, Let-through current curves for fuses with current-limiting characteristics.
3. Coordination charts and tables and related data.

4, Fuse size for elevator feeder and disconnect applications.

C. Field test reports indicating and interpreting test results.

D. Maintenance data for tripping devices to include in the operation and maintenance
manual specified in Division 1.

14 QUALITY ASSURANCE:

A Source Limitations: Obtain fuses from one source and by a single manufacturer.

B. Comply with NFPA 70 for components and installation.

C. Listing and Labeling: Provide fuses specified in this Section that are listed and
labeled.

1. The Terms “Listed” and “Labeled”; As defined in the National Electrical Code,
Article 100.
1.5 EXTRA MATERIALS:

A. Furnish extra materials described below that match products installed, are packaged
with protective covering for storage, and are identified with labels describing
contents.
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SECTION 16476
FUSES

1. Spare Fuses: Furnish quantity equal to 20 percent of each fuse type and size
installed, but not less than 1 set of 3 of each type and size.

PART 2. PRODUCTS

2.1

22

23

MANUFACTURERS:
A. Manufacturers: Subject to compliance with requirements, provide fuses by one of the
following:
1. Cooper Industries, Inc.; Bussmann Div.
2. General Electric Co.; Wiring Devices Div.
3. Gould Shawmut.
CARTRIDGE FUSES:
A. Characteristics: NEMA FU 1, nonrenewable cartridge fuses; class as specified or

indicated; current rating as indicated; voltage rating consistent with circuit voltage.
SPARE FUSE CABINET:

A. Cabinet: Wall-mounted, 0.05-inch-thick steel unit with full-length, recessed piano-
hinged door with key-coded cam lock and pull.

1. Size: Adequate for orderly storage of spare fuses specified with 15 percent
spare capacity minimum.

2. Finish: Gray, baked enamel.

3. Identification: Stencil legend “SPARE FUSES” in 1-1/2-inch (40-mm) letters
on door.

4. Fuse Pullers: For each size fuse.

PART 3. EXECUTION

3.1

3.2

3.3

EXAMINATION:

A Examine utilization equipment nameplates and installation instructions to verify
proper fuse locations, sizes, and characteristics.

B. Do not proceed with installation until unsatisfactory conditions have been corrected.

FUSE APPLICATIONS:

A. Motor Branch Circuits: Class RK1, time delay.

INSTALLATION:

A Install fuses in fusible devices as indicated. Arrange fuses so fuse ratings are

readable without removing fuse.
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SECTION 16476

FUSES
B. Install spare fuse cabinet where indicated.
IDENTIFICATION:
A Install typewritten labels on inside door of each fused switch to indicate fuse
replacement information.
END OF SECTION
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SECTION 16501
LIGHTING FIXTURES

PART 1. GENERAL

1.1

1.2

13

14

WORK INCLUDED:

A.

Furnish and install lighting fixtures, lamps, and accessories for lighting outlets in
accordance with the drawings. Furnish and install a lighting fixture of the same type
as indicated for areas of similar usage wherever the type designation is omitted on
the drawings.

REFERENCE DOCUMENTS:

A Specifications:

1. Section 16010 — General Provisions for Electrical Work.

2. Section 16120 — Wire and Cable 600 volts and under.
B. Other Standards:

1. ANSI| C82.11

2. ANSI C62.41

3. FCC Part 18

4. NFPA-70 (National Electrical Code)

SUBMITTAL:

A. Submit adequately descriptive data including published catalog data or shop
drawings for each type listing of lighting fixture for review prior to purchases or
installation.

B. If a substitute for a fixture specified is proposed, submits photographs, laboratory test
data, photometrics, and option/quality matrix comparing products demonstrate that
the proposed substitute is an acceptable equal to the specified fixture. Rejection of
an offered substitute shall not be basis for work delay or extra compensation.

QUALITY ASSURANCE:

A. Each lighting fixture shall bear the Underwriters' Label indicating the fixture is suitable

for the application and installation location.

PART 2. PRODUCTS

21

APPROVED MANUFACTURERS:

A.

Inclusion in the Acceptable Manufacturer's list does not indicate pre-approval of
specific manufacturer's products. Vendors must comply with this specification and be
able to show compliance with the intent of application, photometrics, and quality of
the fixtures listed in the fixture schedule.

The lighting fixtures shall be as noted on drawings and as manufactured by one of
the following manufacturers or their affiliated companies:
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24

SECTION 16501

LIGHTING FIXTURES
1. Lightolier
2. Lithonia
3. Columbia

LIGHTING FIXTURES:

A. Lighting fixtures shall be of the type, manufacturer, and construction as indicated in
the Lighting Fixture Schedule.

B. Each fixture shall be complete with all proper components and accessories.

C. Recessed incandescent fixtures for ceilings that have insulation shall be Type IC.

D. Surface mounted fluorescent fixtures shall have spacers to achieve required
separation from low density ceilings construction.

LAMPS:

A. Lamps shall be energy saving and suitable for the lighting fixture installed and in
accordance with the schedules and shall be manufactured by General Electric,
Sylvania, or North American Phillips Corporation.

B. Incandescent lamps shall be general service inside frosted type except as listed for
specific application.

C. Fluorescent lamps shall be 3500K with a minimum CRI of 82 unless otherwise noted
for color, energy savings, or special duty.

D. Other lamps shall be as specifically listed and be for the duty, lighting quality and
application selected.

BALLASTS:

A. Unless otherwise noted, all ballasts shall be electronic, High Power Factor, with less
than 10% total harmonic distortion.

B. Each lighting fixture shall be equipped with a ballast in accordance with the operating
requirements of the lighting fixture. Each ballast shall be UL listed and carry a UL
label for the lighting fixture and installation specified. Ballasts shall be manufactured
by Advance, Sylvania, GE, Jefferson, or Universal.

C. Fluorescent ballasts shall be CBM certified, high power factor type and sound rated
for the lowest rating available for the application. Ballasts for lamps rated 430 ma
and below shall be soundrating "A". Each ballast shall have the sound rating listed
thereon. Ballasts shall be Premium Class P for those types where the requirements
have been established. Other ballasts, where indicated, shall be energy saving.

D. Electronic fluorescent ballasts shall be by physically interchangeable with a standard

core/coil electromagnetic ballast or shall be specifically designed and constructed to
operate T8 fluorescent lamps or compact fluorescent lamps as scheduled on the
plans.
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SECTION 16501
LIGHTING FIXTURES

Electronic ballast leads shall be color coded to ANSI Standard C82.11 (latest
version).

Electronic ballasts shall be designed to support a sustained short to ground

% or open circuit of any output leads without damage to the ballast.
3. Case temperatures shall not exceed temperatures set forth in ANSI C82.11.
4, Ballasts shall operate at both 50 Hz and 60 Hz frequencies.
5. Electronic baliasts shall meet:
a. Requirements of Federal Communication Commission Rules and
Regulations Part 18.
b. ANSI C82.11.
c. ANSI C62.41 CRT A for harmonic distortion.
d. Shall contain no PCBs.
E. Dimming Ballasts for fluorescent lamps shall also meet the following:
1. Minimum dimming range of lumen output with no visible flicker.
LAMP RANGE
T-8 100% - 1%
T-5 100% - 5%
T-4 100% - 10%
PLT 100% - 20%
2. Total harmonic distortion < 15%.
3. Lamp current crest factor < 1.7.
4, Power Factor > 0.95.
5. Ballast defaults to full on upon loss of control signal.
F. Other Gaseous discharge lamp ballasts shall be hi.gh power factor constant wattage

type. Ballasts for interior mounted fixtures shall be fully enclosed in a metal housing,
which is filled with thermosetting sound absorbing and encapsulating material. The
interior ballast shall, on recessed fixtures, be mounted separate from the reflector
and socket but shall be removable without tools through the fixture ceiling opening.
Each ballast shall be provided with a line disconnecting device and thermal
protection.

25 ACCESSORIES:

A Recessed lighting fixtures for mounting in lay-in type ceilings shall be provided with
tee clamp lock-in supports when it is acceptable to support the fixtures from the tees.

B. Recessed fixtures shall be provided with required plaster frames.
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SECTION 16501
LIGHTING FIXTURES

Provide concrete inserts, gaskets, sight shields and similar accessory components
required for the particular installations in this project.

Lighting fixtures indicated to have integral battery, charger and inverter from
emergency light shall have equipment specially designed for and installed in the
fixture. Units shall be furnished with integral test indicator and 90-minute illumination
capability. Units for fluorescent lamps shall be have minimum of 1100 Lumen output.

Lenses for 2x2 and 2x4 lensed troffers shall be 0.125” Prismatic Acrylic unless
otherwise noted.

PART 3. EXECUTION

3.1

3.2

FIXTURES:

A.

F.

Each lighting fixture shall be carefully installed in accordance with the manufacturer's
directions and to fit the general construction of the walls, ceilings or other areas
where the fixture is indicated. Refer to reflected ceiling plans, elevations and other
details for the exact locations of fixtures. Where those details or other instructions do
not indicate lighting fixture locations, position the fixtures proportionally in spaces
using the arrangement indicated on the electrical drawings plus center, parallel and
space the lighting fixtures and rows of fixtures on and with general construction lines.

Install recessed lighting fixtures in accordance with the lighting fixture manufacturer's
instructions for the application. Install above ceiling junction boxes to provide ready
access through the ceiling opening. Install hangers to support fixtures independent of
suspended ceilings unless the ceiling is specifically designed to support the fixture.
Above-ceiling insulation materials are prohibited to be within 3" of recessed lighting
fixtures, uniess fixture is IC rated.

Mount surface lighting fixtures to the ceiling in accordance with the lighting fixture
manufacturer's instructions. Provide through-ceiling-to-structure-above supports for
each lighting fixture mounted on suspended ceiling unless the ceiling is specifically
designed to support the lighting fixture. Narrow channel or box-mounted lighting
fixtures on tee-bar type ceilings shall be connected through outlet boxes centered
above the fixture and supported squarely on the tees. Provide auxiliary above-ceiling
supports for the ceiling where tees must be cut.

Securely anchor bracket mounted fixtures to maintain vertical and horizontal
alignment. Ensure that mounting devices are concealed.

Furnish and install a plaster frame for each recessed fixture as required by the type
of building construction. Furnish and install hangers, bolts, or other devices required
to properly and adequately support each lighting fixture from the structure. Fixtures
may be supported from the suspended ceiling where specific ally permitted by the
construction specified in other Divisions of Work.

Pole Mounted fixtures shall be true and plumb.

LAMPS:

A.

Each fixture shall be equipped with a set of new lamps of the size and type specified,
and left in a condition such that there is a new lamp in each receptacle in each fixture
upon completion and acceptance of the work.
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3.4

3.5

SECTION 16501
LIGHTING FIXTURES

Lamps used in dimming circuits shall be burned in at full brightness for 100 hours
prior to dimming operation.

Use permanent fixtures with final lamps to allow final touch-up painting to be
performed under completed building light. Permanent fixtures used for other
temporary lighting shall have the lamps so used removed and not be reused for final
lamping of the job. Specific approval by the Owner shall be obtained for time of
installation of the final complement of lamps.

Replace lamps that fail or have blackened ends during the period of touch-up.

Metal halide lamps shall be burned in for 100 hours continuously prior to switching
operations.

TESTING, CLEANING, AIMING AND ADJUSTING:

A Each fixture shall be placed in proper operating condition, equipped with the proper
lamp and properly fitted and adjusted to aim, focus, and physically work in the spaces
and construction where installed. Fixtures shall be left clean of all dust, dirt, grease
and other foreign materials. Reflectors and lenses shall be clean and undamaged.
Trims, finishes, and housings shall fit together and to the building construction and
show no evidence of damage, handling, and misalignment.

B. Exterior lights with adjustable mountings shall be adjusted under the direction of the
owner's representative at night no earlier than 30 minutes after sunset.

ATTIC STOCK:

A Provide unused lamps to Owner for future replacements as follows:

LAMP QUANTITY

Incandescent (each type/size) 10%, Minimum 5, no Maximum
Fluorescent (each type/size) 10%, Minimum 1 case, Maximum 2 cases
Metal Halide (each type/size) 10%, Minimum 1, Maximum 1 case

SUPPORT:

A Support lay in type fixtures independently from the ceiling support system.

B. Other fixtures shall be securely attached to the structure in accordance with building

codes and manufacturer’s instructions.

END OF SECTION
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SECTION 16603

EMPTY RACEWAY SYSTEMS
PART 1. GENERAL
1.1 WORK INCLUDED:
A Furnish and install complete systems of raceways, outlets, junction boxes, terminal

boards, cabinets, interconnections, grounding and pull ropes in inaccessible
construction for future installation of wires and cables under other sections of work,
other divisions of work, other Contractors or Vendors, or by the Owner. See the
drawings or other sections of work for and descriptions of the systems.

B. This work includes provisions for systems such as closed circuit television and
telephones where the installation of the system is outside the scope of this Contract.

1.2 REFERENCE DOCUMENTS:

A The Special Provisions for Electrical Work are hereby made a part of this Section of
the Work. Refer to Section 16010.

B. The raceway systems shall be in accordance with materials and methods described
in 16100 Sections of Work.

1.3 SUBMITTALS:

A. Submit complete manufacturer's specification data on each type of material to be
used.
B. Submit complete information on raceway routing and tagging to enable others to

utilize the raceways in the proper sequence of the work.
PART 2. PRODUCTS
2.1 RACEWAYS:

A Raceways, including wireways, conduits, junction boxes, pull boxes, cabinets,
terminal boards and outlets shall be as set forth elsewhere in this specification.

2.2 PULL ROPE:
A. Pull ropes shall be 3/16" Jet Line Poly rope or equal.
23 TAGS:

A Tags for identification of termination of raceway shall be 1" x 3" linen paper tages
with eyelets and string ties or equal.

PART 3. EXECUTION
3.1 RACEWAYS:

A. Raceways including wireways, conduits, junction boxes, pull boxes, cabinets terminal
boards and outlets shall be installed asset forth elsewhere in this specification.
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SECTION 16603
EMPTY RACEWAY SYSTEMS

3.2 PULL ROPE:

A.

Install a pull rope in each conduit installed in this Division of Work, which does not
have wire and cable, installed under this Division of Work. Leave 18" of pull rope at
each end of each termination.

Coil the pull rope inside of each outlet box cabinet or pull box where raceways are
terminated in this equipment. Tie the pull rope at each end terminated otherwise to

avoid accidental removal of the pull rope.

33 TAGGING:

A.

Provide a line tag on each end of each pull rope installed in this section of work.
Securely attach this tag to the pull rope.

Label this tag with a description of the raceway system being provided and with a
complete description of the other end of the pull rope.

END OF SECTION
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SECTION 16721
MULTI-FIRE ALARM SYSTEM

PART 1. GENERAL

1.1

1.2

RELATED DOCUMENTS:

A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Divisions 1 Specification Sections, apply to this Section.

B. Requirements of the following Division 16 Sections apply to this Section:
1. “Basic Electrical Requirements”.
2. “Basic Electrical Materials and Methods”.

C. The complete installation is to conform to the applicable sections of NFPA 72 and the
National Electrical Code with particular attention to Article 760.

D. The entire installed system and all integrated system operations shall be within
guidelines of the BOCA Basic Building Code.

E. NFPA 90A

F. NFPA 101- Life Safety Code

G. ADA

H. ASME/ANSI A17.1 and A17.3

L NFPA 13

J. Local ordinances, laws and codes

SUMMARY:

A Work covered by this specification section includes the furnishing of labor, equipment,
materials, and complete operational performance required for installation of the Fire
Alarm System as shown on the drawings, as specified, and as directed by the
Architect/Engineer.

B. The Fire Alarm System shall consist of all necessary hardware equipment and software
programming to perform the following functions:
1. Fire Alarm and Detection Operations
2. All Smoke Control Related Fan System, Door Hold-open devices, Fire

Suppression Appliances, Remote Monitoring of Sprinkler, and /or Off Premise
Notification.

3. Built-in approved digital communicator with UL required priority repor’tihg.

C. Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 15 Section “Fire Protection” for water-flow, pressure, or tamper switches
connected to fire alarm system.

2. Division 15 Section “Electric Control Systems” for duct smoke detectors.
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SECTION 16721
MULTI-FIRE ALARM SYSTEM

DEFINITIONS:

A

Air Sampling-Type Detector: A detector that consists of a piping or tubing distribution
network from the detector to the area(s) to be protected. An aspiration fan in the
detector housing draws air from the protected area back to the detector through air
sampling ports, piping, or tubing. At the detector, air is analyzed for fire products.

Alarm: A warning of fire danger.

Alarm Signal: Signifies a state of emergency requiring immediate action. Pertains to
signals such as the operation of a manual station, smoke detector, heat detector, flame
detector, or sprinkler water-flow switch.

Alphanumeric Display: The visual representation of output data other than printed copy.
Displays plain-language description of alarms, trouble signals, supervisory signals,
monitoring actions, system and component status, and system commands.

Annunciator: A unit containing two or more indicator lamps, alpha-numeric displays, or
other equivalent means in which each indication provides status information about a
circuit, condition, or location.

Automatic Extinguishing System Supervision: Devices that respond to abnormal
conditions that could affect the proper operation of an automatic sprinkler system or
other fire extinguishing system, including but not limited to control valves; pressure
levels; liquid agent levels and temperatures; pump power and running, engine

" temperature and over-speed; and room temperature.

Automatic Fire Detectors: Fire is a phenomenon that occurs when a substance reaches
critical temperature and reacts chemically with oxygen (for example) to produce heat,
flame, light, smoke, water vapor, carbon monoxide, carbon dioxide, or other product and
effects. An automatic fire detector is a device designed to detect the presence of fire and
initiate action. For the purpose of this definition, automatic fire detectors are classified as
listed below.

1. Heat Detector: A device that detects abnormally high temperature or rate-of-rise.
2. Smoke Detector: A device that detects visible or invisible particles of
combustion.

Central Station: A supervising station that is listed for central station service.

Circuit Interface: A circuit component that interfaces initiating devices and/or control
circuits, indicating appliances and/or circuits, system control outputs, and other signaling
line circuits to a signaling line circuit.

Combination Detector: A device that either responds to more than one of the fire
phenomenon or employs more than one operating principle to sense one of these
phenomenon. Typical examples are a combination of heat detector with a smoke
detector or a combination rate-of-rise and fixed-temperature heat detector.

Digital Alarm Communicator Receiver (DACR): A system component that will accept and

display signals from digital alarm communicator transmitters (DACT) sent over the public
switched telephone network.
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SECTION 16721
MULTI-FIRE ALARM SYSTEM

Digital Alarm Communicator Transmitter (DACT): A system component at the protected
premises to which initiating devices or groups of devices are connected. The DACT will
seize the connected telephone line, dial a preselected number to connect to a DACR,
and transmit signals indicating a status change of the initiating device.

Fire Alarm Control Unit (FACU) (Panel): A system component that receives inputs from
automatic and manual fire alarm devices and may supply power to detection devices and
transponder(s) of off-premises transmitter(s). The control unit may provide transfer of
power to the notification appliances and transfer of condition to relays or devices
connected to the control unit. The fire alarm control unit can be a local fire alarm control
unit or master control unit.

Fire Alarm Signal: A signal initiated by a fire alarm initiating device such as a manual fire
alarm box, waterflow switch, or other device whose activation is indicative of the
presence of a fire or fire signature.

Fire Alarm System: A system or portion of a combination system consisting of
components and circuits arranged to monitor and annunciate the status of fire alarm or
supervisory signal initiating devices and to initiate appropriate response to those signals.

Initiating Device: A system component that originates transmission of a change of state
condition, such as a smoke detector, manual fire alarm box, supervisory switch, etc.

Initiating Device Circuit: A circuit to which automatic or manual initiating devices are
connected where the signal received does not identify the individual device operated.

Labeled: Equipment or materials to which has been attached a label, symbol or other
identifying mark of an organization acceptable to the “authority having jurisdiction” and
concerned with product evaluation, that maintains periodic inspection of production of
labeled equipment or materials and by whose labeling the manufacturer indicates
compliance with appropriate standards or performance in a specified manner.

Listed: Equipment or materials included in a list published by an organization acceptabie
to the “authority having jurisdiction” and concerned with product evaluation, that
maintains periodic inspection of production of listed equipment or materials and whose
listed states either that the equipment or material meets appropriate standards or has
been tested and found suitable for use in a specified manner.

Local Control Unit (Panel): A control unit that serves the protected premises or a portion
of the protected premises and indicates the alarm via notification appliances inside the
protected premises.

Multiple Station Alarm Device: Two or more single-station alarm devices that may be
interconnected so that actuations of one cause all integral or separate audible alarms to
operate. It may also consist of one single-station alarm device having connections for
other detectors or manual fire alarm box.

Notification Appliance: A fire alarm system component such as a bell, horn, speaker,
strobe, printer, etc., that provides an audible or visible output, or both.

Positive Alarm Sequence: An automatic sequence that results in an alarm signal, even if
manually delayed for investigation, unless the system is reset.

Power Supply: A source of electrical operating power including the circuits and
terminations connecting it to the dependent system components.
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Proprietary Fire Alarm System: An installation of fire alarm systems that serve continuous
and noncontinuos properties under one ownership from a proprietary supervising station;
power supplies; signal initiating devices; initiating device circuits; signal notification
appliances; equipment for the automatic; permanent visual recording of signals; and
equipment for initiating the operation of emergency building control services.

Remote Station Fire Alarm System: A system installed in accordance with this code to
transmit alarm supervisory, and trouble signals form one or more protected premises to a
remote location at which appropriate action is taken.

Signal: A status indication communicated by electrical or other means.

Signaling Line Circuit: A circuit or path between any combination or circuit interfaces,
control units, or transmitters over which multiple system input signals or output signals, or
both, are carried.

Supervising Station: A facility that receives signals and where personnel are in
attendance at all times to respond to these signals.

Transmitter: A system component that provides an interface between signaling line
circuits, initiating device circuits or control units and the transmission channel.

Trouble Signal: A signal initiated by the fire alarm system, indicative of a fault in a
monitored circuit or component.

Zone: A defined area within the protected premises A zone may define an area from
which a signal can be received, an area from which a signal can be sent, or an area in
which a form of control can be executed.

SYSTEM DESCRIPTION:

A.

General: Complete, zoned, noncoded, addressable, microprocessor-based fire detection
and alarm system with manual and automatic alarm initiation, and automatic alert.

The fire alarm system shall allow for loading and editing special instruction and operating
sequences as required. The system shall be capable of on-site programming to
accommodate system expansion and facilitate changes in operation. All software
operations shall be stored in a non-volatile programmable memory within the fire alarm
control unit. Loss of primary and secondary power shall not erase the instructions stored
in memory.

The system shall have the capability of recalling alarms and trouble conditions in
chronological order for the purpose of recreating an event history.

Signal Transmission: A combination of hard-wired, using separate individual circuits for
each zone of alarm initiation and alarm device operation as required, and multiplexing
signal transmission for addressable alarm initiation and alarm device operation,
dedicated to fire alarm service only.

Audible Alarm Notification: By horns and bells for alarm zones indicated.

System connections for alarm-initiation and alarm-indicating circuits shall be: Class A
Wiring

Functional Description: The following are required system functions and operating
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features:

1.

Priority of Signals: Accomplish automatic response functions by the first zone
initiated. Alarm functions resulting from initiation by the first zone are not altered
by subsequent alarms. The highest priority is an alarm signal. Priority two,
Supervisory Service and Trouble signals have second, third, and fourth-level
priority. Signals of a higher-level priority take precedence over signals of lower
priority even through the lower-priority condition occurred first. Annunciate all
alarm signals regardless of priority or order received.

Noninterfering: Zone, power, wire, and supervise the system so a signal on one
zone does not prevent the receipt of signals from any other zone. All zones are
manually resettable from the FACU after the initiating device or devices are
restored to normal.

Signal Initiation: The manual or automatic operation of an alarm initiating or
supervisory-operating device shall cause the FACU transmit an appropriate
signal including:

a. General alarm.

b. Fire-suppression alarm.
C. Manual station alarm.

d. Smoke detector alarm.

e Heat detector alarm.

f. Fan shutdown.

g. System trouble.

h. Valve tamper supetrvisory.

i Elevator Recall.

" Elevator Shutdown.

k. Door Release.

Transmission to Remote Central Station: Automatically route alarm, supervisory,
and trouble signals to a remote central station service transmitter provided under
another contract, using listed and approved equipment.

Loss of primary power at the FACU shall sound a trouble signal at the FACU and
remote annunciator and shall indicate at the both locations when the system is
operating on an alternate power supply.

Annunciation: Manual and automatic operation of alarm and supervisory
initiating devices shall be annunciated both on the FACU and on the annunciator
indicating the location and type of device.

FACU Alphanumeric Display: Shall display plain-language description of alarms,
trouble signals, supervisory signals, monitoring actions, system and component
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status, and system commands.

General Alarm; A system general alarm shall include:

a.

b.

n.

Indicating the general alarm condition at the FACU and the annunciator.

Identifying the zone that is the source of the alarm at the FACU and the
annunciator.

Displaying the alarm on an 80 character LCD display. The system
alarm LED shall flash on the control unit and the annunciator until the
alarm has been acknowledged. Once acknowledged, this same LED
shall latch on. A subsequent alarm received from another zone shall
flash the system alarm LED on the control unit and annunciator. The
display shall show the new alarm information.

A pulsing alarm tone shall occur within the control unit and the
annunciator until the event has been acknowledged.

Operating audible and visible alarm notification signals throughout the
building.

Sounding a continuous fire alarm signal until silenced by the alarm
silence switch at the control unit or at the annunciator.

Allvisible alarm notification appliances shall flash continuously until the
System Reset Switch is operated. :

Any subsequent zone alarm shall reactivate the alarm notification
appliances.

Closing fire and smoke doors normally held open by magnetic door
holders. All doors normally held open by 24 VDC door control devices
shall release after a 15 second time delay.

Unlocking designated doors.

Stopping supply and return fans serving zone where alarm is initiated.

Closing smoke dampers on system serving zone where alarm is
initiated.

Activating the air handling systems per life safety code, NFPA 90A and
NEPA 101.

Initiate elevator automatic recall operation.

Water-flow alarm switch operation:

a.

b.

Initiates notification appliance operation.

Flashing of the device location — indicating light for the device that has
operated.

Sprinkler valve tamper switch operation shall cause or initiate the following:
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The activation of any standpipe or sprinkler valve supervisory (tamper)
switch shall activate the system supervisory service audible signal and
iluminate the LED at the control unit and the annunciator.
Differentiation between valve tamper activation and opens and/or
grounds on the initiation circuit wiring shall be provided. The
differentiation shall be clearly identified in plain-language on the FACU
Alphanumeric display.

Pressing the Supervisory Service Acknowledge Key shall silence the
supervisory audible signal while maintaining the Supervisory Service
LED “on” indicating the off-normal condition.

A record of the event in the FACU historical log.
Transmission of supervisory signal to remote central station.

Restoring the valve to the normal position shall cause the Supervisory
Service LED to extinguish, indicating restoration to normal.

(1) Permissible Signal Time Elapse: the maximum permissible
elapsed time between the actuation of any fire alarm or fire-
detection system alarm-initiating device and its indication at the
FACU shall be five seconds.

'(2) Circuit Supervision: Circuit faults shall be indicated by means of

both a zone and a trouble signal at the FACU. Provide a
distinctive indicating audible tome and alphanumeric
annunciation

Alarm Silencing:

a.

If the “Alarm Silence” button is pressed, all visual alarm signals shall
cease operation and activates an “Alarm Silence” light. Display of
identity of the alarm zone or device is retained.

Signals shall not be silenced during the 60 second alarm silence inhibit
mode.

System Reset:

a.

The “System Reset” button shall be used to return the system to its
normal state after an alarm condition has been remedied. Display
messages shall provide operator assurance of the sequential steps (“IN
PROGRESS”, “RESET COMPLETED") as they occur, should all alarm
conditions be cleared.

Should an alarm condition continue, the system will remain in an
alarmed state. System control relays shall not reset. The control unit
alarm LED shall remain on. The alarmed points will not require
acknowledgment if they were previously acknowledged.

Upon reset of the fire alarm control unit, air handling units shall
sequentially start up to minimize power demand.
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A manual evacuation (drill) switch shall be provided to operate the notification
appliances without causing other control circuits to be activated. However,
should an actual alarm occur, all alarm functions would occur as described
previously.

Activation of an auxiliary bypass switch shall override the selected automatic
functions.

Auxiliary manual controls shall be supervised so that an “off normal” position of
any switch shall cause an “off normal” system trouble. The “off normal” status
shall be clearly identified in plain-language on the FACU alphanumeric display.

Each independently supervised circuit shall include a discrete readout to indicate
disarrangement conditions per circuit.

The System Modules shall be electrically supervised for module placement.
Should a module become disconnected the system trouble indicator shall
illuminate and the audible trouble signal shall sound.

The system shall have provisions for disabling and enabling all circuits
individually for maintenance or testing purposes.

Power Requirements:

a. The control unit shall receive 120 VAC power via a dedicated fused
disconnect circuit.

b. The system shall be provided with sufficient battery capacity to operate
the entire system upon loss of normal 120 VAC power in a normal
supervisory mode for a period of 24 hours with 5 minutes of alarm
operation at the end of this period. The system shall automatically
transfer to battery standby upon power failure. All battery charging and
recharging operations shall be automatic.

c. All circuits requiring system operating power shall be 24 VDC and shall
be individually fused at the control unit.

d. The incoming power to the system shall be supervised so that any
power failure must be audibly and visibly indicated at the control unit
and the graphic annunciator. A green “power on” LED shall be
displayed continuously while incoming power is present.

e. The system batteries shall be supervised so that a low battery condition
or disconnection of the battery shall be audibly and visibly indicated at
the control unit and the graphic annunciator.

General: Submit the following according to Conditions of Contract and Division 1
Specification Sections.

Product data for system components. Include dimensioned plans and elevations
showing minimum clearances and installed features and devices. Include list of
materials and NRTL-listing data.
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Wiring diagrams from manufacturer differentiating between factory and field-installed
wiring. Include diagrams for equipment and for system with all terminals and
interconnections identified. Indicate components for both field and factory wiring.

Shop drawings showing details of annunciator.

System operation description covering this specific Project including method of operation
and supervision of each type of circuit and sequence of operations for all manually and
automatically initiated system inputs and outputs. Manufacturer’s standard descriptions
for generic systems are not acceptable.

Operating instructions for mounting at the FACU.

Operation and maintenance data for inclusion in Operating and Maintenance Manual
specified in Division 1. Include data for each type product, including all features and
operating sequences, both automatic and manual. Include recommendations for spare
parts to be stocked at the site. Provide the names, addresses, and telephone numbers
of services organizations that carry stock of repair parts for the system to be furnished.

Product certification signed by the manufacturer of the fire alarm system components
certifying that their products comply with indicated requirements.

Submission to Authority Having Jurisdiction: In addition to routine submission of the
above material, make an identical submission to the authority having jurisdiction. include
copies of annotated Contract Drawings as required to depict component location to
facilitate review. Upon receipt of comments from the Authority, submit them for review.
Make resubmissions if required to make clarifications or revisions to obtain approval.

Record of field tests of system.

QUALITY ASSURANCE:

A.

Installer Qualifications: A factory authorized Installer is to perform the Work of this
Section.

Compliance with Local Requirements: Comply with the applicable building code, local
ordinances, and regulations and the requirements of the authority having jurisdiction.

Comply with NFPA 70, “National Electrical Code”.

NFPA Compliance: Provide fire alarm and detection systems conforming to the
requirements of the following publications:

1. NFPA 72, “National Fire Alarm Code”
NRTL Listing: Provide systems and equipment that are listed and labeled.

1. Terms “Listed” and “Labeled”: As defined in the “National Electrical Code”,
Article 100.

2. Listing and Labeling Agency Qualifications: A “Nationally Recognized Testing
Laboratory” (NRTL) as defined in OSHA Regulation 1910.7.

All control equipment must have transient protection to comply with UL864 requirements.
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G. Where Fire Alarm circuits leave the building, additional transient protection must be
provided for each circuit. Devices must be UL listed under standard #497B (Isolated
Loop Circuit Protectors).

H. Single-Source Responsibility: Obtain fire alarm components from a single source ISO
9000 certified manufacturer who assumes responsibility for compatibility for system
components.

MAINTENANCE SERVICE:

A. Maintenance Service Contract: Provide maintenance of fire alarm systems and
equipment for a period of 12 months commencing with Substantial Completion, using
factory-authorized service representatives.

B. Basic Services: Systematic, routine maintenance visits on a quarterly basis at times
coordinated with the Owner. In addition, respond to service calls within 24 hours of
notification of system trouble. Adjust and replace defective parts and components with
original manufacturers replacement parts, components, and supplies.

EXTRA MATERIALS:

A. General: Furnish extra materials, matching products installed (as described below),
packaging with protective covering for storage, and identifying with labels clearly
describing contents.

B. Glass Rods for Manual Stations: Furnish quantity equal to 15 percent of the number of
manual stations installed; minimum of 6 rods.

C. Lamps for Remote Indicating Lamp Panels: Furnish quantity equal to 10 percent of the
number of units installed, but not less than one.

D. Lamps for Strobe Units: Furnish quantity equal to 10 percent of the number of units
installed, but not less than one.

E. Printer Ribbons: Furnish 6 spare printer ribbons.

F. Smoke detectors, fire detectors and flame detectors: Furnish quantity equal to 10
percent of the number of units of each type installed but not less than one of each type.

G. Detector Bases: Furnish quantity equal to 2 percent of the number of units of each type

installed but not less than one of each type.

PART 2. PRODUCTS

2.1

MANUFACTURERS:

A

Subiject to compliance with requirements, provide products by one of the following:

1. Siemens

2. Edwards Systems Technology
3. Harrington

4, Simplex
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5. Notifier
6. ADT

Being listed as an acceptable Manufacturer in no way relieves the Contractor obligation
to provide all equipment and features in accordance with these specifications.

If equipment of another manufacturer is submitied for approval, the contractor shall state
how much is to be deducted from the base bid for the substitution, and also shall state
what, if any, specific points of system operation differ from the specified points of the
system operation. This differentiation report must reference every paragraph of this
specification.

22 . MANUAL PULL STATIONS:

A.

Description: Double action type, fabricated of high impact red LEXAN or metal, and
finished in red with molded, raised-letter operating instructions of contrasting color. The
manual station shall be fitted with screw terminals for field wire attachment. Station will
mechanically latch upon operation and remain so until manually reset by opening with a
key common with the control units. Stations requiring the breaking of a glass panel are
not acceptable. Stations requiring the breaking of a concealed rod may be provided.

Station Reset: Key or wrench operated: Double pole, double throw, switch rated for the
voltage and current at which it operates.

23 SMOKE DETECTORS:

A.

General: Comply with UL 268, “Smoke Detectors for Fire Protective Signaling Systems”.
Include the following features:

1. Factory Nameplate: Serial number and type identification.
2. Operating Voltage: 24-V d.c., nominal.
3. Self-Restoring: Detectors do not require resetting or readjustment after actuation

to restore them to normal operation.

4, Plug-In Arrangement: Detector and associated encapsulated electronic
components are mounted in a module that connects to a fixed base with a twist-
locking plug connection. The plug connection requires no springs for secure
mounting and contact maintenance. Terminals in the fixed base accept building
wiring. Detector construction shall have a mounting base with a twist-lock
detecting head that is lockable. The locking feature must be field removable
when not required. Removal of the detector head shall interrupt the supervisory
circuit of the fire alarm detection loop and cause a trouble signal at the control
Unit.

5. Remote controllability: Unless otherwise indicated, detectors are analog.
Addressable type, individually monitored at the FACP for calibration, sensitivity,
and alarm condition, and individually adjustable for sensitivity from the FACP.

6. Each sensor base shall contain a magnetically actuated test switch to provide for
easy alarm testing at the sensor location.

16721-11



25

2.6

2.7

SECTION 16721
MULTI-FIRE ALARM SYSTEM

7. Each sensor shall be scanned by the Control Unit for its type identification to
prevent inadvertent substitution of another sensor type. The control Unit shall
operate with the installed device but shall initiate a “Wrong Device” trouble
condition until the proper type is installed or the programmed sensor type is
installed or the programmed sensor type is changed.

8. Visual Indicator: Connected to indicate detector has operated.

B. Duct Smoke Detector: lonization type, with sampling tube of design and dimensions as
recommended by the manufacturer for the specific duct size and installation conditions
where applied. Detector includes relay as required for fan shutdown.

1. The Duct Housing shall provide an auxiliary alarm relay with two “Form C”
contacts rated at 2A 28VDC or 120 VAC resistive. This auxiliary relay operates
when the sensor reaches its alarm threshold, or when the control unit via
software control, manually or automatically operates the relay in response to
inputs from other devices.

2, Each duct detector shall have a Remote Test Station with an alarm LED and test
switch.

3. Photoelectric smoke detector: Include the following features:

a. Sensor: An infrared detector light source with matching silicon cell
receiver.
b. Detector Sensitivity: Between 2.5 and 3.5 percent — per - foot smoke
obscuration when tested according to UL 268.
OTHER DETECTORS:
A. Thermal Detector: Combination fixed-temperature and rate-of-rise unit with mounting

plate arranged for outlet box mounting; 135-deg F fixed-temperature setting except as
indicated, or rate of rise of temperature that exceeds 15 deg. per minute.

ALARM-NOTIFICATION APPLIANCES:

A

General: Equip alarm-notification appliances for mounting as indicated. Provide terminal
blocks for system connections.

Fire Alarm Horns: Electric-vibrating polarized type, operating on 24-V d.c., with provision
for housing the operating mechanism behind a grille. Horns produce a sound pressure
level of 90 dB, measured 10 feet from the source.

Visual Notification Appliances: 30, or 75 or 110 candela-Second Xenon flash output, 24
VDC operation, wall mounted, compatible with ADA requirements with “FIRE” printed
vertically.

1. Combination notification appliances consist of factory-combined, audible and
visual notification units in a single mounting assembly.

MAGNETIC DOOR HOLDERS:

A.

Description: Units are equipped for wall or floor mounting as indicated and are complete
with matching door plate. Electromagnetic operates from 24-V d.c. source, and develops
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a 25 Ibs. holding force.

Material and Finish: Match door hardware.

2.8 FIRE ALARM CONTROL UNIT (FACU):

A.
B.

G.

General: Comply with UL 864, “Control Units for Fire-Protective Signaling Systems.”

Cabinet: Lockable steel enclosure. Arrange unit so all operations required for testing or
for normal care and maintenance of the system are performed from the front of the
enclosure. If more than a single unit is required to form a complete control unit, provide
exactly matching modular unit enclosures. Accommodate all components and allow
ample gutter space for interconnection of units as well as field wiring. ldentify each
enclosure by an engraved, red-laminated, phenolic resin nameplate. Lettenng on the
enclosure nameplate shall not be less than 1-inch high.

Systems: Alarm and supervisory systems are separate and independent in the FACU.
The alarm-initiating zone boards in the FACU consist of plug-in modules. Construction
requiring removal of field wiring for module replacement is not acceptable.

Control Modules: Types and capacities required to perform all functions of the fire alarm
systems plus 20% for future expansion. Local, visible, and audible signals notify of
alarm, supervisory, and trouble conditions. Each type of audible alarm has a distinctly
different sound.

Zones: Provide for all alarm and supervisory zones indicated.

Instruction: Printed or typewritten instruction card mounted behind a LEXAN plastlc or
glass cover in a painted steel or aluminum frame. Install the frame in a location
observable from the FACU. Include interpretation and appropriate response for displays
and signals, and briefly describe the functional operation of the system under normal,
alarm, and trouble conditions.

Resetting: Provide the necessary controls to prevent the resetting of any alarm,
supervisory or trouble signal while the alarm or trouble condition still exists.

2.9 ANNUNCIATOR:

A
210 WIRE:
A
211 TAGS:
A

Indicating Lights: Provide individual LED devices for each zone. An LED test switch for
each FACP section illuminates all LED devices on that section of the control panel.
Manual toggle test switches or push test-buttons do not require a key to operate. Alarm
and supervisory signals light a red LED of the associated zone. Trouble signals light an
amber LED for the associated zone.

Line-Voltage and Low-Voltage Circuits: Solid copper conductors with 600 V-rated
insulation.

Tags for identifying tested components: Comply with NFPA 72.

PART 3. EXECUTION

16721-13



3.1

3.2

33

SECTION 16721
MULTI-FIRE ALARM SYSTEM

INSTALLATION, GENERAL:

A
B.

Install system according to NFPA Standards referenced in Parts 1 and 2 of this Section.

Fire Alarm Power Supply Disconnect: Shall be painted red and labeled “FIRE ALARM”.
Provide with a lockable handle or cover.

EQUIPMENT INSTALLATION:

A.

Furnish and install a complete Fire Alarm System as described herein and as shown on
the plans; to be wired, connected, and left in first class operating condition. Include
sufficient control unit, annunciator, manual stations, automatic fire detectors, smoke
detectors, audible and visible notification appliance, wiring, terminations, electrical boxes,
and all other necessary material for a complete operating system.

Water-Flow Detectors and Valve Supervisory Switches: Connect for each sprinkler valve
station required to be supervised.

Smoke Detectors: Install ceiling-mounted detectors not less than 4 inches from a side
wall to the near edge. Install detectors located on the wall at least 4 inches but not more
than 12 inches below the ceiling. For exposed solid joist construction, mount detectors
on the bottoms of the joists. On smooth ceilings, install detectors not over 30 feet apart
in any direction. Install detectors no closer than 5 feet from air registers.

Audible Notification Appliances: Install no less than 80 inches above the finished floor nor
less than 6 inches below the ceiling. Install bells and horns on flush mounted back boxes
with the device-operating mechanism concealed behind a grille or as indicated. Combine
audible and visual notification appliances at the same location into a single unit.

Visual Notification Appliances: Install adjacent to each alarm bell or alarm horn and not
less than 80 inches above the finished floor and at least 6 inches below the ceiling.

Device Location-Indicating Lights: Locate in the public space immediately adjacent to the
device they monitor.

Fire Alarm Control Unit (FACU): Surface mount with tops of cabinets not more than 6
feet above the finished floor.

Annunciator: Arrange as indicated, with the top of the unit no more than 6 feet above the
finished floor.

Manual Pull Stations: Mount semiflush in recessed back boxes.

WIRING INSTALLATION:

A.

Wiring Method: Install wiring in metal raceway according to Division 16 Section
“Raceways”. Conceal raceway except in unfinished spaces and as indicated.

Wiring within Enclosures: Separate power-limited and non power-limited conductors as
recommended by manufacturer. Install conductors parallel with or at right angles to the
sides and back of the enclosure. Bundle, lace, and train the conductors to terminal
points with no excess. Connect conductors that are terminated, spliced, or interrupted in
any enclosure associated with the fire alarm system to terminal blocks. Mark each
terminal according to the wiring diagrams of the system. Make all connections with
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approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug
connectors.

Cable Taps: Use numbered terminal strips in junction, pull or outlet boxes, cabinets, or
equipment enclosures where an circuit tap is made.

System Wiring: Wire and cable shall be a type listed for its intended use by an approval
agency acceptable to the Authority Having Jurisdiction (AHJ) and shall be installed in
accordance with the appropriate articles from the current approved edition of the National
Electric Code (NEC) (NEPA 70). It is the Contractor’s responsibility to obtain from the
Fire Alarm System Manufacturer's written instruction regarding the appropriate wire/cable
to be used for this installation. No deviation from the written instruction shall be made by
the Contractor without the prior written approval of the Fire Alarm System Manufacturer.

Color Coding: Color-code fire alarm conductors differently from the normal building
power wiring. Use one color code for alarm initiating device circuits wiring and a different
color code for supervisory circuits, Color-code notification appliance circuits differently
from alarm-initiating circuits. Paint fire alarm system junction boxes and covers red.

Fan Shutdown: Air handling equipment shall be connected to relays in its respective duct
smoke detector.

GROUNDING:

A

Ground equipment and conductor and cable shields as specified by the equipment
manufacturer. For audio circuits, minimize to the greatest extent possible ground loops,
comimon mode returns, noise pickup, cross talk, and other impairments. Provide 5-ohm
ground at main equipment location. Measure, record and report ground resistance.

Signal Ground Terminal: Locate at main equipment rack or cabinet. Isolate from power
system and equipment grounding.

FIELD QUALITY CONTROL:

A

Manufacturer's Field Services: Provide services of a factory-authorized service
representative to supervise the field assembly and connection of components and the
pretesting, testing and adjustment of the system. Report results in writing.

Pretesting: Upon completing installation of the system, align, adjust, and balance the
system and perform complete pretesting. Determine, through pretesting, the
conformance of the system to the requirements of the Drawings and Specifications.
Correct deficiencies observed in pretesting. Replace malfunctioning or damaged items
with new ones and retest until satisfactory performance and conditions are achieved.
Prepare forms for systematic recording of acceptance test results.

Report of Pretesting: After pretesting is complete, provide a letter centifying the
installation is complete and fully operable, including the names and titles of the witnesses
to the preliminary tests.

Final Test Notice: Provide a 10-day minimum notice in writing when the system is ready
for final acceptance testing.

Minimum System Tests: Test: test the system according to the procedures outlined in
NFPA 72. Minimum required tests are as follows:
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1. Verify the absence of unwanted voltages between circuit conductors and ground.
2, Test all conductors for short circuits utilizing an insulation-testing device.
3. With each circuit pair, short circuit at the far end of the circuit and measure the

circuit resistance with an ohmmeter. Record the circuit resistance of each circuit
on the record drawings.

4, Verify the control unit is in the normal condition as detailed in the manufacturer's
operating and maintenance manual.

5. Test initiating, notification, and signaling circuits for proper signal transmission
under open circuit conditions. One connection each should be opened at no
less than 10 percent of the initiating and notification devices. Observe proper
signal transmission according to class of wiring used.

6. Test each initiating device and notification appliance for alarm operation and
proper response at the control unit. Test smoke detectors with actual products
of combustion.

7. Test the system for all specified functions according to the manufacturer's
operating and maintenance manual. Systematically initiate specified functional
performance items at each station including making all possible alarm and
monitoring initiations and using all communications options. For each item,
observe related performance at all devices required to be affected by the item
under all system sequences. Observe indicating lights, displays, signal tones,
and annunciator indications. Observe all voice audio for routing, clarity, quality,
freedom from noise and distortion, and proper volume level.

8. Test both primary power and secondary power. Verify, by test, the secondary
power system is capable of operating the system for the period and in the
manner specified.

F. Retesting: Correct deficiencies indicated by tests and completely retest work affected by

such deficiencies. Verify by the system meets the Specifications and complies with
applicable standards.

G. Report of Test and Inspections: Provide a written record of inspections, test, and detailed
test results in the form of a test log. Submit log upon the satisfactory completion of tests.

H. Tag all equipment, stations, and other components at which tests have been
satisfactorily completed.

l Final Test, Certificate of Completion, and Certificate of Occupancy:
1. Test the system as required by the Authority having jurisdiction in order to obtain
a certificate of occupancy. Demonstrate that the system meets the

Specifications and complies with applicable standards. This final test shall be
witnessed by a representative and a factory-authorized service representative.

3.6 CLEANING AND ADJUSTING:
A. Cleaning: Remove paint splatters and other spots, dirt and debris. Touch up scratches

and mars of finish to match original finish. Clean unit internally using methods and
materials recommended by manufacturer.
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B. Occupancy Adjustments: When requested within one year of date of Substantial
Completion, provide on-site assistance in adjusting sound levels and adjusting controls
and sensitivities to suit actual occupied conditions. Provide up to three visits to the site
for this purpose.

37 TRAINING:

A. Provide the services of a factory-authorized service représentative to demonstrate the
system and train Owner’'s maintenance personnel as specified below.

1. Train Owner’s maintenance personnel in the procedures and schedules involved
in operating, troubleshooting, servicing, and preventive maintaining of the
system. Provide a minimum of 8 hours’ training.

2. Schedule training with the Owner at least seven days in advance.

3. Training Aid: Use the Approved Final Version of the Operation and Maintenance
Manual as a training aid.

END OF SECTION
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