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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL
11 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:
1.  Electrical equipment coordination and installation.
2. Sleeves for raceways and cables.
3. Grout.
4 Common electrical installation requirements.
1.3 SUBMITTALS
A. Product Data: For each type of product indicated.
14 COORDINATION
A. Coordinate arrangement, mounting, and support of electrical equipment:
1. To allow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.
2. To provide for ease of disconnecting the equipment with minimum interference to other
installations.
3. Toallow right of way for piping and conduit installed at required slope.

4.  So connecting raceways, and wireways, will be clear of obstructions and of the working
and access space of other equipment.

B. Coordinate installation of required supporting devices.

PART 2 - PRODUCTS

PART 3 - EXECUTION

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
A. Comply with NECA 1.

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

C. Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange

and install components and equipment to provide maximum possible headroom consistent with
these requirements.
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D. Equipment: Install to facilitate service, maintenance, and repair or replacement of components of
both electrical equipment and other nearby installations. Connect in such a way as to facilitate
future disconnecting with minimum interference with other items in the vicinity.

E. Right of Way: Give to piping systems installed at a required slope.

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Electrical penetrations occur when raceways, and wireways, penetrate walls, or fire-rated wall
assemblies.

B. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system.

C. Cutsleeves to length for mounting flush with both surfaces of walls.

D. Interior Penetrations of Non-Fire-Rated Walls: Seal annular space between sleeve and raceway
or cable, using joint sealant appropriate for size, depth, and location of joint.

E. Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway and cable penetrations. Install sleeves and seal raceway and cable
penetration sleeves with firestop materials.

3.3 FIRESTOPPING

A. Apply firestopping to penetrations of fire-rated wall assemblies for electrical installations to
restore original fire-resistance rating of assembly.

3.4 FIELD QUALITY CONTROL
A. Inspect installed sleeve installations and associated firestopping for damage and faulty work.

END OF SECTION
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
PART 1- GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.
1.3 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a
testing agency acceptable to authorities having jurisdiction, and marked for intended use.

B. Comply with NFPA 70.
PART 2 - PRODUCTS
2.1 METAL CONDUIT AND TUBING

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
AFC Cable Systems, Inc.

Allied Tube & Conduit.

Electri-Flex Company.

O-Z Gedney; a unit of General Signal.

Wheatland Tube Company.

Triangle PWC Company.

RN

B. Galvanized Rigid Steel Conduit (GRC): Comply with ANSI C80.1 and UL 6.

C. Aluminum Rigid Conduit (ARC): Comply with ANSI C80.5 and UL 6A.

D. EMT: Comply with ANSI C80.3 and UL797.

E. FMC: Zinc-coated steel, Comply with Comply with UL1.

F. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable: Comply with
NEMA FB 1 and UL514B; listed for type and size raceway with which used, and for application and
environment in which installed.

1. Fittings for EMT:
a. Material: Steel or die-cast,
b. Type: set-screw or compression.
2. Coating for Fittings for PVC-Coated Conduit: Minimum thickness, 0.040 inch, with overlapping sleeves
protecting threaded joints.
2.2 NONMETALLIC CONDUIT AND TUBING

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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1. CANTEX Inc.
2. Carlon.
3. Electri-Flex Company.
4. Endot Industries.

B. RNC (Rigid Nonmetallic Conduit): Type EPC-40-PVC, unless otherwise indicated comply with .NEMA TC 2
and UL651,

C. LFNC (Liquid-tight Flexible Nonmetallic Conduit): Comply with UL 1660.

D. Fittings for RNC: NEMA TC 3; match to conduit or tubing type and material.

E. Fittings for LFNC: Comply with UL 514B.

F. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, respectively, when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

G. Solvent cements and adhesive primers shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various
Sources Using Small-Scale Environmental Chambers."

2.3 BOXES, ENCLOSURES, AND CABINETS
A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Hoffman.
2. Mono-Systems, Inc.
3. Thomas & Betts Corporation.
4. Wiremold/Legrand.
B. Sheet Metal Outlet and Device Boxes: Complying with NEMA OS 1 and UL 514A.

PART 3 - EXECUTION

3.1

A.

RACEWAY APPLICATION

Indoors: Apply raceway products as specified below, unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.

2. Exposed, Not Subject to Severe Physical Damage: EMT.

3. Exposed and Subject to Severe Physical Damage: Rigid steel conduit. Includes raceways in the following
locations:
a. Mechanical rooms.

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid,
or Motor-Driven Equipment): FMC.

5. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4, stainless steel in damp or wet
locations.

Minimum Raceway Size: 3/4-inch trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless otherwise indicated.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with that material. Patch and
seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings. Use sealant
recommended by fitting manufacturer.
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D. Install surface raceways only where indicated on Drawings.

3.2 INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or
in this Article are stricter.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install
horizontal raceway runs above water and steam piping.

C. Install conduits parallel or perpendicular to building lines.

D. Complete raceway installation before starting conductor installation.

E. Install no more than the equivalent of three 90-degree bends in any conduit run.

F. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated.

G. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to
threads of raceway and fittings before making up joints. Follow compound manufacturer's written instructions.

H. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect
conductors, including conductors smaller than No. 4 AWG.

I.  Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets.
Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings on 1-1/2-inch trade
size and larger conduits terminated with locknuts. Install insulated throat metal grounding bushings on service
conduits.

J. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight
plus 1/4 turn more.

K. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut
area prior to assembling conduit to enclosure to assure a continuous ground path.

L. Cut conduit perpendicular to the length.

M. Fasten junction and pull boxes to, or support from, building structure. Do not support boxes by conduits.

3.3 FIRESTOPPING
A. Install firestopping at penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating

of assembly. Firestopping materials and installation requirements are specified in Division 07 Section
"Penetration Firestopping." Comply with requirements in Division 7 Section “Penetration Firestopping.”

3.4 PROTECTION

A

Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
2. Repair damage to PVVC or paint finishes with matching touchup coating recommended by manufacturer.

END OF SECTION
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1- GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

Identification for raceways.

Identification of power and control cables.
Identification for conductors.

Warning labels and signs.

Instruction signs.

Equipment identification labels.
Miscellaneous identification products.

NogaMwdE

1.3 ACTION SUBMITTALS

A. Product Data: For each electrical identification product indicated.
1.4 QUALITY ASSURANCE

A. Comply with ANSI A13.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label
printers, shall comply with UL 969.

15 COORDINATION
A. Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections
requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the
Operation and Maintenance Manual; and with those required by codes, standards, and 29 CFR 1910.145. Use
consistent designations throughout Project.

B. Install identifying devices upon completion of covering and painting of surfaces where devices are to be
applied.

C. Coordinate installation of identifying devices with location of access panels and doors.

D. Install identifying devices before installing acoustical ceilings and similar concealment.
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1.6 COLOR CODING

A.

B.

Provide the identification background colors for the following systems:
1. Black: general power systems unless specified otherwise.
2. Red: fire alarm system equipment.

Visually Controlled Exposed Construction

1. Inspaces where the finish Exposed Construction — Architectural is indicated, in place of the standard
conduit identification markers specified, install markers consisting of black letters on a clear background,
located on the top center line of conduit. Provide “OPTI-CODE’ pressure sensitive vinyl identification
markers by Seton or equivalent product by Brady or Marking Services.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

POWER RACEWAY IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each
raceway size.

Colors for Raceways Carrying Circuits at 600 V or Less:
1. White letters on a colored field as specified.
2. Legend: Indicate voltage and system or service type.

Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible label
laminated with a clear, weather- and chemical-resistant coating and matching wraparound adhesive tape for
securing ends of legend label.

Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less: Slit, pre-tensioned, flexible, preprinted,
color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in
place by gripping action.

Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less: Slit, pre-tensioned,
flexible, solid-colored acrylic sleeve, 2 inches long, with diameter sized to suit diameter of raceway or cable it
identifies and to stay in place by gripping action.

Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with self-locking
cable tie fastener.

CONDUCTOR IDENTIFICATION MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches
wide.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant
coating and matching wraparound adhesive tape for securing ends of legend label.

Snap-Around Labels: Slit, pre-tensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to
suit diameter of raceway or cable it identifies and to stay in place by gripping action.

Snap-Around, Color-Coding Bands: Slit, pre-tensioned, flexible, solid-colored acrylic sleeve, 2 inches long,
with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine
printed by thermal transfer or equivalent process.
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2.3  WARNING LABELS AND SIGNS
A. Comply with NFPA 70 and 29 CFR 1910.145.

B. Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for
display on front cover, door, or other access to equipment unless otherwise indicated.

C. Baked-Enamel Warning Signs:
1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for
application.
2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 7 by 10 inches.

D. Metal-Backed, Butyrate Warning Signs:
1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-inch galvanized-steel
backing; and with colors, legend, and size required for application.
2. 1/4-inch grommets in corners for mounting.
3. Nominal size, 10 by 14 inches.

2.4 EQUIPMENT IDENTIFICATION LABELS

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white letters on a
dark-gray background. Minimum letter height shall be 3/8 inch.

B. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting. White letters on a
dark-gray background. Minimum letter height shall be 3/8 inch.

2.5 CABLETIES

A. General-Purpose Cable Ties: Fungus inert, self extinguishing, one piece, self locking, Type 6/6 nylon.
1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 deg F, According to ASTM D 638: 12,000 psi.
3. Temperature Range: Minus 40 to plus 185 deg F.
4. Color: Black except where used for color-coding.

B. Plenum-Rated Cable Ties: Self extinguishing, UV stabilized, one piece, self locking.
Minimum Width: 3/16 inch.

Tensile Strength at 73 deg F, According to ASTM D 638: 7000 psi.

UL 94 Flame Rating: 94V-0.

Temperature Range: Minus 50 to plus 284 deg F.

Color: Black.

aglrwbdE

2.6 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint; Comply with requirements of WSU standards for paint materials and application requirements. Select
paint system applicable for surface material and location (exterior or interior).

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts
and flat and lock washers.
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PART 3- EXECUTION

3.1

A.

3.2

A.

INSTALLATION
Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive Identification Products: Clean surfaces before application, using materials and methods
recommended by manufacturer of identification device.

Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.

System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band shall completely
encircle cable or conduit. Place adjacent bands of two-color markings in contact, side by side. Locate bands at
changes in direction, at penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at
25-foot maximum intervals in congested areas.

Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or cable at a
location with high visibility and accessibility.

Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
1. In Spaces Handling Environmental Air: Plenum rated.

Underground-Line Warning Tape: During backfilling of trenches install continuous underground-line warning
tape directly above line at 6 to 8 inches below finished grade.

Painted Identification: Comply with requirements WSU standards for painting for surface preparation and paint
application.

IDENTIFICATION SCHEDULE

Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull box of the
following systems with self-adhesive vinyl labels with the wiring system legend and system voltage. System
legends shall be as follows:

1. Power.

2. Fire Alarm

Power-Circuit Conductor Identification, 600 V or Less: For conductors in pull and junction boxes, use color-
coding as specified below to identify the phase.
1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use colors listed below for
ungrounded services, feeders and branch-circuit conductors.
a. Color shall be factory applied for sizes No. 8 AWG and smaller.
b. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having
jurisdiction permit.
c. Colors for 208/120-V Circuits:
1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.
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d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance of 6
inches from terminal points and in boxes where splices or taps are made. Apply last two turns of tape
with no tension to prevent possible unwinding. Locate bands to avoid obscuring factory cable markings.

C. Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-
type labels.

D. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and signal

connections.

1. ldentify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull points.
Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with system used by manufacturer
for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the Operation and
Maintenance Manual.

E. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power: Self-adhesive warning labels or baked-
enamel warning signs or metal-backed, butyrate warning signs.
1. Comply with 29 CFR 1910.145.
2. ldentify system voltage with black letters, on an orange background.
3. Apply to exterior of door, cover, or other access.

F. Operating Instruction Signs: Install instruction signs to facilitate proper operation and maintenance of electrical
systems and items to which they connect. Install instruction signs with approved legend where instructions are
needed for system or equipment operation.

G. Equipment Identification Labels: On each unit of equipment, install unique designation label that is consistent
with drawings, wiring diagrams, and schedules. Apply labels to equipment and systems listed below including
central or master units, control panels, control stations, terminal cabinets, and racks of each system. Systems
include power, signal, monitoring, and alarm systems unless equipment is provided with its own identification.
1. Labeling Instructions:

a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label. Unless otherwise
indicated, provide a single line of text with 1/2-inch- high letters for each unit of identifying information
on 1-1/2-inch- high label; where two lines of text are required, use labels 2 inches high.

b. Elevated Components: Increase sizes of labels and letters to those appropriate for viewing from the
floor.

c. Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical
fasteners that do not change the NEMA or NRTL rating of the enclosure.

d. Provide equipment designations consistent with drawings.

2. Equipment to Be Labeled:

Control panels (e.g., fire alarm)

Enclosures and electrical cabinets.

Monitoring and control equipment.

Panelboards: Label that includes tag designation shown on Drawings and “Fed from . ...”

Panelboard Directories: Typewritten directory of circuits in the location provided by panelboard

manufacturer.

Po0 o

END OF SECTION
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SECTION 28 31 11 - DIGITAL ADDRESSABLE FIRE ALARM SYSTEM
PART 1- GENERAL
11 SUMMARY

A.  Section Includes:

Fire-alarm control unit.

Manual fire-alarm boxes.

System smoke detectors.

Non-system smoke detectors.

Notification appliances.

Firefighters' two-way telephone communication service.
Remote annunciator.

Addressable interface device.

Digital alarm communicator transmitter.

©CoNoO M~ E

1.2 DEFINITIONS
A LED: Light-emitting diode.

B. NICET: National Institute for Certification in Engineering Technologies.

13 SYSTEM DESCRIPTION

A. Provide new complete certifiable addressable fire-alarm system as specified herein and as indicated on
drawings.

B. It shall be the responsibility of the contractor to field verify existing condition for devices such as duct
smoke detectors, fire/smoke dampers, water flow switches, gate valve tamper switches, and any other
devices, equipment, or panels that are required to be monitored or tied into the new fire alarm system,
shown or not shown on drawings.

C. Non-coded, UL-certified addressable system, with multiplexed signal transmission, dedicated to fire-
alarm service only.

D. Non-coded addressable system, with automatic sensitivity control of certain smoke detectors and
multiplexed signal transmission, dedicated to fire-alarm service only.
1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.

B.  Shop Drawings: For fire-alarm system. Include plans, elevations, sections, details, and attachments to
other work.

1. Comply with recommendations in the "Documentation™ Section of the "Fundamentals of
Fire Alarm Systems" Chapter in NFPA 72.

2. Include voltage drop calculations for notification appliance circuits.

3. Include battery-size calculations.
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4. Include performance parameters and installation details for each detector, verifying that

each detector is listed for complete range of air velocity, temperature, and humidity
possible when air-handling system is operating.

5. Include plans, sections, and elevations of heating, ventilating, and air-conditioning ducts,
drawn to scale and coordinating installation of duct smoke detectors and access to them.
Show critical dimensions that relate to placement and support of sampling tubes, detector
housing, and remote status and alarm indicators. Locate detectors according to
manufacturer's written recommendations.

6. Include voice/alarm signaling-service equipment rack or console layout, grounding
schematic, amplifier power calculation, and single-line connection diagram.
7. Include floor plans to indicate final outlet locations showing address of each addressable

device. Show size and route of cable and conduits.
C. General Submittal Requirements:
1. Submittals shall be approved by authorities having jurisdiction prior to submitting them

to Architect.
2. Shop Drawings shall be prepared by persons with the following qualifications:

a. Trained and certified by manufacturer in fire-alarm system design.
b. NICET-certified fire-alarm technician, Level Il minimum.
c. Licensed or certified by authorities having jurisdiction.

D. Delegated-Design Submittal: For smoke detectors indicated to comply with

Performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

1. Drawings showing the location of each smoke detector, ratings of each, and installation
details as needed to comply with listing conditions of the detector.
2. Design Calculations: Calculate requirements for selecting the spacing and sensitivity of
detection, complying with NFPA 72.
15 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified Installer.

B. Field quality-control reports.

1.6 CLOSEOUT SUBMITTALS

A Operation and Maintenance Data: For fire-alarm systems and components to include in
Emergency, operation, and maintenance manuals. Deliver copies to authorities having
jurisdiction and include the following:

1. Comply with the "Records" Section of the "Inspection, Testing and Maintenance"

Chapter in NFPA 72.
2. Provide "Record of Completion Documents" according to NFPA 72 article "Permanent
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Records" in the "Records" Section of the "Inspection, Testing and Maintenance" Chapter.

Record copy of site-specific software.

4.  Provide "Maintenance, Inspection and Testing Records" according to NFPA 72 article of
the same name and include the following:

w

Frequency of testing of installed components.

Frequency of inspection of installed components.

Requirements and recommendations related to results of maintenance.
Manufacturer's user training manuals.

oo ow

5. Manufacturer's required maintenance related to system warranty requirements.
6.  Abbreviated operating instructions for mounting at fire-alarm control unit.

B.  Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.

2. Program Software Backup: On magnetic media or compact disk, complete with data
files.

Device address list.

4. Printout of software application and graphic screens.

w

1.7 QUALITY ASSURANCE

A. Installer Qualifications: Personnel shall be trained and certified by manufacturer for installation
of units required for this Project.

B. Installer Qualifications: Installation shall be by personnel certified by NICET as fire-alarm Level
[11 technician.

C.  Source Limitations for Fire-Alarm System and Components: Obtain fire-alarm system from
single source from single manufacturer. Components shall be compatible with, and operate as, an
extension of existing system.

D.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

E.  NFPA Certification: Obtain certification according to NFPA 72 by an NRTL.
F.  NFPA Certification: Obtain certification according to NFPA 72 by a UL-listed alarm company.

G.  NFPA Certification: Obtain certification according to NFPA 72 in the form of a placard by an
FMG-approved alarm company.

H. NFPA Certification: Obtain certification according to NFPA 72.

1.8 SEQUENCING AND SCHEDULING

A Existing Fire-Alarm Equipment: Maintain existing equipment fully operational until new
equipment has been tested and accepted. As new equipment is installed, label it "NOT IN
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SERVICE" until it is accepted. Remove labels from new equipment when put into service and
label existing fire-alarm equipment "NOT IN SERVICE" until removed from the building.
B.  Equipment Removal: After acceptance of new fire-alarm system, remove existing disconnected
fire-alarm equipment and wiring.

1.9 SOFTWARE SERVICE AGREEMENT
A Comply with UL 864.
B. Technical Support: Beginning with Substantial Completion, provide software support for two
years.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. National Time & Signal.
2. Siemens Building Technologies, Inc.; Fire Safety Division.
3. SimplexGrinnell.

2.2 SYSTEMS OPERATIONAL DESCRIPTION
A Fire-alarm signal initiation shall be by one or more of the following devices and systems:

Manual stations.

Smoke detectors.

Duct smoke detectors.

Verified automatic alarm operation of smoke detectors.
Automatic sprinkler system water flow.

NS K

B. Fire-alarm signal shall initiate the following actions:

Continuously operate alarm notification appliances.

Identify alarm at fire-alarm control unit FACP and remote annunciator FAA

Transmit an alarm signal to the remote alarm receiving station.

Unlock electric door locks in designated egress paths.

Activate voice/alarm communication system.

Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
Close smoke dampers in air ducts of designated air-conditioning duct systems.

Recall elevators to primary or alternate recall floors.

0. Record events in the system memory.

PO N~ wWN R

C.  System trouble signal initiation shall be by one or more of the following devices and actions:

1. Open circuits, shorts, and grounds in designated circuits.

2. Opening, tampering with, or removing alarm-initiating and supervisory signal-initiating
devices.

3. Loss of primary power at fire-alarm control unit.
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Ground or a single break in fire-alarm control unit internal circuits.

Abnormal ac voltage at fire-alarm control unit.

Break in standby battery circuitry.

Failure of battery charging.

Abnormal position of any switch at fire-alarm control unit or annunciator.

N oA

D. System Trouble and Supervisory Signal Actions: Initiate notification appliance and annunciate at
fire-alarm control unit and remote annunciator.

2.3 FIRE-ALARM CONTROL UNIT
A.  General Requirements for Fire-Alarm Control Unit:

1. Field-programmable, microprocessor-based, modular, power-limited design with electronic
modules, complying with UL 864 and listed and labeled by an NRTL.

a. System software and programs shall be held in flash electrically erasable
programmable read-only memory (EEPROM), retaining the information through
failure of primary and secondary power supplies.

b. Include a real-time clock for time annotation of events on the event recorder.

2. Addressable initiation devices that communicate device identity and status.

a. Smoke sensors shall additionally communicate sensitivity setting and allow for
adjustment of sensitivity at fire-alarm control unit.

b.  Temperature sensors shall additionally test for and communicate the sensitivity
range of the device.

3. Addressable control circuits for operation of mechanical equipment.

B. Alphanumeric Display and System Controls: Arranged for interface between human operator at
fire-alarm control unit and addressable system components including annunciation and supervision.
Display alarm, supervisory, and component status messages and the programming and control
menu.

1. Annunciator and Display: Liquid-crystal type, 3 line(s) of 40 characters, minimum.

2. Keypad: Arranged to permit entry and execution of programming, display, and control
Commands and to indicate control commands to be entered into the system for control of
smoke-detector sensitivity and other parameters.

C. Circuits:

1. Initiating Device, Notification Appliance, and Signaling Line Circuits: NFPA 72,
Class B.

2. Serial Interfaces: Two RS-232 ports.
D. Smoke-Alarm Verification:

1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm control
unit.

2. Activate an NRTL-listed and -approved "alarm-verification" sequence at fire-alarm control
unit and detector.

3. Sound general alarm if the alarm is verified.
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4. Cancel fire-alarm control unit indication and system reset if the alarm is not verified.

E. Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable smoke
detectors for adjustment, display their current status and sensitivity settings, and change those
settings. Allow controls to be used to program repetitive, time-scheduled, and automated changes in
sensitivity of specific detector groups. Record sensitivity adjustments and sensitivity-adjustment
schedule changes in system memory.

F. Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, supervisory and
trouble signals to a remote alarm station.

H. Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module. Initiating
devices, notification appliances, signaling lines, trouble signals shall be powered by 24-V dc
source.

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-
supply module rating.

l. Secondary Power: 24-V dc supply system with batteries, automatic battery charger, and
automatic transfer switch.

1. Batteries: Sealed lead calcium.

J. Instructions: Computer printout or typewritten instruction card mounted behind a plastic or glass
cover in a stainless-steel or aluminum frame. Include interpretation and describe appropriate
response for displays and signals. Briefly describe the functional operation of the system under
normal, alarm, and trouble conditions.

K.  Voice/Alarm Signaling Service: Central emergency communication system with redundant
microphones, preamplifiers, amplifiers, and tone generators provided in a separate cabinet
located adjacent to the FACP.

1. Indicated number of alarm channels for automatic, simultaneous transmission of different
announcements to different zones or for manual transmission of announcements by use of
the central-control microphone. Amplifiers shall comply with UL 1711 and be listed by an

NRTL.

a. Allow the application of and evacuation signal to indicated number of zones and,
at same time, allow voice paging to the other zones selectively or in any
combination.

b. Programmable tone and message sequence selection.

C. Standard digitally recorded messages for "Evacuation” and "All Clear."”

d. Generate tones to be sequenced with audio messages of type recommended by
NFPA 72 and that are compatible with tone patterns of notification appliance
circuits of fire-alarm control unit.

2. Status Annunciator: Indicate the status of various voice/alarm speaker zones and the status
of firefighters' two-way telephone communication zones.

3. Preamplifiers, amplifiers, and tone generators shall automatically transfer to backup units,
on primary equipment failure.

DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM 283111-6



Wayne State University Physics Building # 003
666 Hancock Ave Fire Alarm System Replacement
Detroit, Michigan 48202 WSU Project 003-240915

June 13, 2014
2.4 MANUAL FIRE-ALARM BOXES

A. General Requirements for Manual Fire-Alarm Boxes: Comply with UL 38. Boxes shall be finished
in red with molded, raised-letter operating instructions in contrasting color; shall show visible
indication of operation, surface mounted, provide manufacturer's surface back box.

1. Single-action mechanism, pull-lever type; with integral addressable module arranged to
communicate manual-station status (normal, alarm, or trouble) to fire-alarm control unit.

2. Station Reset: Key- or wrench-operated switch.

3. Indoor Protective Shield: Factory-fabricated clear plastic enclosure hinged at the top to
permit lifting for access to initiate an alarm. Lifting the cover actuates an integral battery-
powered audible horn intended to discourage false-alarm operation.

2.5 SYSTEM SMOKE DETECTORS
A.  General Requirements for System Smoke Detectors:

1. Comply with UL 268; operating at 24-V de, nominal.

2. Detectors shall be four-wire type.

3. Integral Addressable Module: Arranged to communicate detector status (normal, alarm,
or trouble) to fire-alarm control unit.

4, Base Mounting: Detector and associated electronic components shall be mounted in a twist-
lock module that connects to a fixed base. Provide terminals in the fixed base for
connection to building wiring.

5. Self-Restoring: Detectors do not require resetting or readjustment after actuation to restore
them to normal operation,

6. Integral Visual-Indicating Light: LED type indicating detector has operated and power-on
status.

7. Remote Control: Unless otherwise indicated, detectors shall be analog-addressable type,
individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm
condition and individually adjustable for sensitivity by fire-alarm control unit.

a. Rate-of-rise temperature characteristic shall be selectable at fire-alarm control unit
for 15 or 20 deg F per minute.
b. Fixed-temperature sensing shall be independent of rate-of-rise sensing and shall be
settable at fire-alarm control unit to operate at 135 or 155 deg F.
c. Provide multiple levels of detection sensitivity for each sensor.
B. Photoelectric Smoke Detectors:

1. Detector address shall be accessible from fire-alarm control unit and shall be able to
identify the detector's location within the system and its sensitivity setting.

2. Anoperator at fire-alarm control unit, having the designated access level, shall be able to
manually access the following for each detector:

Primary status.

Device type.

Present average value.

Present sensitivity selected.
Sensor range (normal, dirty, etc.).

Po0 o
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D. Duct Smoke Detectors: Photoelectric type complying with UL 268A.

1. Detector address shall be accessible from fire-alarm control unit and shall be able to
identify the detector's location within the system and its sensitivity setting.

2. An operator at fire-alarm control unit, having the designated access level, shall be able to
manually access the following for each detector:

a. Primary status.

b. Device type.

C. Present average value.

d. Present sensitivity selected.

e. Sensor range (normal, dirty, etc.).

3. Weatherproof Duct Housing Enclosure: NEMA 250, Type 4X; NRTL listed for use with
the supplied detector.

4, Each sensor shall have multiple levels of detection sensitivity.

5. Sampling Tubes: Design and dimensions as recommended by manufacturer for specific
duct size, air velocity, and installation conditions where applied.

6. Relay Fan Shutdown: Rated to interrupt fan motor-control circuit.

2.6 NOTIFICATION APPLIANCES

A. General Requirements for Notification Appliances: Individually addressed, connected to a
signaling line circuit, equipped for mounting as indicated and with screw terminals for system
connections.

B.  General Requirements for Notification Appliances: Connected to notification appliance signal
circuits, zoned as indicated, equipped for mounting as indicated and with screw terminals for
system connections.

1. Combination Devices: Factory-integrated audible and visible devices in a single-mounting
assembly, equipped for mounting as indicated and with screw terminals for system
connections.

C. Visible Notification Appliances: Xenon strobe lights comply with UL 1971, with clear or nominal
white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is engraved in
minimum 1-inch- (25-mm-) high letters on the lens.

1. Rated Light Output:
a. 15/30/75/110 cd, selectable in the field.

Mounting: Wall mounted unless otherwise indicated.

Flashing shall be in a temporal pattern, synchronized with other units.
Strobe Leads: Factory connected to screw terminals.

Mounting Faceplate: Factory finished, red.

agrwd

G. Voice/Tone Notification Appliances:

Appliances shall comply with UL 1480 and shall be listed and labeled by an NRTL.
High-Range Units: Rated 2 to 15 W.

Low-Range Units: Rated 1 to 2 W.

Mounting: surface mounted and bidirectional.

Matching Transformers: Tap range matched to acoustical environment of speaker
location.

abrwbdE
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2.8 REMOTE ANNUNCIATOR (FAA)

A.  Description: Duplicate annunciator functions of the FACP for alarm, supervisory, and trouble
indications. Also duplicate manual switching functions of the FACP, including acknowledging,
silencing, resetting, and testing.

1. Mounting: Surface cabinet, NEMA 250, Class 1.

B.  Display Type and Functional Performance: Alphanumeric display same as the FACP. Controls
with associated LEDs permit acknowledging, silencing, resetting, and testing functions for alarm,
supervisory, and trouble signals identical to those in the FACP.

2.9 ADDRESSABLE INTERFACE DEVICE
A Description: Microelectronic monitor module listed for use in providing a system address for
listed alarm-initiating devices for wired applications with normally open contacts.
B. Integral Relay: Capable of providing a direct signal to the elevator controller to initiate elevator
recall, to a circuit-breaker shunt trip for power shutdown.

2.10 DIGITAL ALARM COMMUNICATOR TRANSMITTER

A. Digital alarm communicator transmitter shall be acceptable to the remote central station and shall
comply with UL 632 and be listed and labeled by an NRTL.

B. Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal from fire-
alarm control unit and automatically capture one telephone line(s) and dial a preset number for
a remote central station. When contact is made with central station(s), signals shall be
transmitted. If service on line is interrupted for longer than 45 seconds, transmitter shall
initiate a local trouble signal and transmit the signal indicating loss of telephone line to the
remote alarm receiving station over the remaining line. Transmitter shall automatically report
telephone service restoration to the central station. If service is lost on both telephone lines,
transmitter shall initiate the local trouble signal.

C. Local functions and display at the digital alarm communicator transmitter shall include the

following:

1. Verification that both telephone lines are available.

2. Programming device.

3. LED display.

4, Manual test report function and manual transmission clear indication.

5. Communications failure with the central station or fire-alarm control unit.

D. Digital data transmission shall include the following:

Address of the alarm-initiating device.
Address of the supervisory signal.
Address of the trouble-initiating device.
Loss of ac supply or loss of power.
Low battery.

Abnormal test signal.

Communication bus failure.

NogkrownpE

E. Secondary Power: Integral rechargeable battery and automatic charger.

F.  Self-Test: Conducted automatically every 24 hours with report transmitted to central station.
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11 WIRE AND CABLE

A Wire and cable for fire alarm systems shall be UL listed and labeled as complying with NFPA 70,
Acrticle 760.

B. Signaling Line Circuits: Twisted, shielded pair, size as recommended by system manufacturer.
1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70 Article 760, Classification Cl, for
power-limited fire alarm signal service. UL listed as Type FPL, and complying with
requirements in UL 1424 and in UL 2196 for a 2-hour rating.

C. Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, color-coded
insulation.

1. Low-Voltage Circuits: No. 16 AWG, minimum.
2. Line-Voltage Circuits: No. 12 AWG, minimum.

END OF SECTION 28 31 11
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