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SECTION 260100 - BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 01010 General Conditions to the Contract, apply to this and the other sections of
Division 26.

B. All sections of Division 26 are interrelated. Where materials are required to complete work
associated with equipment in a specific section, but the materials are not specified within that
specific section, the requirements for those materials shall be as specified elsewhere in Division
26.

1.2 SUMMARY

A.  This Section includes general administrative and procedural requirements for electrical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in Division 01:

1. Submittals.

2. Coordination drawings.
3. Record documents.

4. Maintenance manuals.
5. Rough-ins.

6. Electrical installations.
7. Cutting and patching.
8. Inspections

B. Related Sections: The following sections contain requirements that relate to this section:

1. Division 26 Section "Basic Electrical Materials and Methods," for materials and methods
common to the remainder of Division 26.
1.3 SUBMITTALS

A.  General: Follow the procedures specified in Division 01010 General Conditions to the
Contract.

B. Specific Requirements to Electrical Product Data and Shop Drawing Submittals:

1. Submit newly prepared information, drawn to scale where applicable. Do not reproduce
Contract Documents or use Contract Document images in the preparation of submittals.
2. Any deviations from Contract Documents shall be clearly noted and highlighted,
encircled, or otherwise visually identified.
3. Product Data and Shop Drawings are separate items and shall be submitted with separate
submittal numbers. Where both Product Data and Shop Drawings are required by the
City of Richmond
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1.4

1.5

same specification section (i.e. Fire alarm) both items shall be submitted for review at the
same time. Product Data and Shop Drawings will be reviewed separately by Engineer,
but Engineer reserves the right to withhold review until both items have been received.

4. Submittal Documents Quality:  Facsimile documents are prohibited. = Submittals
containing sheets copied from facsimile documents will be automatically Rejected and
returned to Contractor without review. Also submittals containing poor quality copies
will be automatically Rejected and returned to Contractor without review.

5. Submittal Document Binding: Use report covers with 3-hole, dual-prong tang fasteners
or slide fasteners. Velo- and comb bound documents are also acceptable. Use of 3-ring
binders is prohibited and will be automatically Rejected and returned to Contractor
without review.

Additional copies may be required by individual sections of these Specifications.

Substitution of Equivalent Products: Where individual sections require submittal for

substitution of manufacturers and products equivalent to those listed under Manufacturers

paragraph, submittals shall be in accordance with that section. Engineer has final authority on

equivalence and acceptance.

1. Submittal of Substitution Request Forms are permitted by Prime Bidders only.
Substitution Request Forms submitted by a vendor, distributor, or sub-contractor will not
be accepted or reviewed.

RECORD DOCUMENTS

Prepare record documents in accordance with the requirements in Division 01010 General

Conditions to the Contract. In addition to the requirements specified in Division 01010 General

Conditions to the Contract, indicate installed conditions for:

1. Major raceway systems, size and location, for both exterior and interior; locations of
control devices; distribution and branch electrical circuitry; and fuse and circuit breaker
size and arrangements.

2. Equipment locations (exposed and concealed), dimensioned from prominent building
lines.

3. Approved substitutions, Contract Modifications, and actual equipment and materials
installed.

OPERATION & MAINTENANCE MANUALS

Prepare maintenance manuals in accordance with Division 01010 General Conditions to the

Contract In addition to the requirements specified in Division 01010 General Conditions to the

Contract, include the following information for equipment items:

1. Product data for all equipment installed during construction. Product data shall be
manufacturer literature, cut-sheets, and/or catalogs and shall clearly depict manufacturer
and model number along with standard features and optional features where applicable.

2. Where available for installed equipment, Contractor shall include manufacturer’s
published Installation and/or Owner’s manuals.
3. Description of function, normal operating characteristics and limitations, performance

curves, engineering data and tests, and complete nomenclature and commercial numbers
of replacement parts.
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Programming report/summary for all systems with conditional logic programming (i.e.
fire alarm, lighting control system, and PLCs)

Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

Warranty Information: Copies of documentation for all additional and secondary
warranties shall be included.

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Deliver products to the project properly identified with names, model numbers, types, grades,
compliance labels, and other information needed for identification.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 ROUGH-IN

A.  Verify final locations for rough-ins with field measurements and with the requirements of the
actual equipment to be connected.

B. Refer to equipment specifications in Divisions 26 for rough-in requirements.

3.2 ELECTRICAL INSTALLATIONS

A.  General: Sequence, coordinate, and integrate the various elements of electrical systems,
materials, and equipment. Comply with the following requirements:

1. Coordinate electrical systems, equipment, and materials installation with other building
components.

2. Verify all dimensions by field measurements.

3. Arrange for chases, slots, and openings in other building components during progress of
construction, to allow for electrical installations.

4. Coordinate the installation of required supporting devices and sleeves to be set in
poured-in-place concrete and other structural components, as they are constructed.

5. Sequence, coordinate, and integrate installations of electrical materials and equipment for
efficient flow of the Work. Give particular attention to large equipment requiring
positioning prior to closing in the building.

6. Where mounting heights are not detailed or dimensioned, install systems, materials, and
equipment to provide the maximum headroom possible.

7. Coordinate connection of electrical systems with exterior underground utilities and
services. Comply with requirements of governing regulations, franchised service
companies, and controlling agencies. Provide required connection for each service.

8. Install systems, materials, and equipment to conform with approved submittal data,
including coordination drawings, to greatest extent possible. Conform to arrangements
indicated by the Contract Documents, recognizing that portions of the Work are shown
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only in diagrammatic form. Where coordination requirements conflict with individual
system requirements, refer conflict to the Architect.

9. Install systems, materials, and equipment level and plumb, parallel and perpendicular to
other building systems and components, where installed exposed in finished spaces.

10.  Install electrical equipment to facilitate servicing, maintenance, and repair or replacement
of equipment components. As much as practical, connect equipment for ease of
disconnecting, with minimum of interference with other installations.

11.  Install access panel or doors where units are concealed behind finished surfaces.

12.  Install systems, materials, and equipment giving right-of-way priority to systems required
to be installed at a specified slope.

B. Basis of Design: Where specific systems and products are shown or specified with a Basis of

Design, the supporting work and appurtenances are shown and specified uniquely for the Basis
of Design. Where systems and products other than the Basis of Design are installed, Contractor
shall adjust circuiting, raceway infrastructure, cable type, wire size, supporting means, backbox
type, and any other appurtenance as required for a complete, fully functional and operational
system or product.

3.3 CUTTING AND PATCHING

A.  General: Perform cutting and patching in accordance with the following requirements:

1.

Perform cutting, fitting, and patching of electrical equipment and materials required to:
a. Remove and replace defective Work.

b. Remove and replace Work not conforming to requirements of the Contract
Documents.
c. Upon written instructions from the Engineer, uncover and restore Work to provide

for Engineer observation of concealed Work.
Cut, remove, and legally dispose of selected electrical equipment, components, and
materials as indicated, including but not limited to removal of electrical items indicated to
be removed and items made obsolete by the new Work.
Protect the structure, furnishings, finishes, and adjacent materials not indicated or
scheduled to be removed.
Protection of Installed Work: During cutting and patching operations, protect adjacent
installations. Provide and maintain temporary partitions or dust barriers adequate to
prevent the spread of dust and dirt to adjacent areas.
Patch existing finished surfaces and building components using new materials matching
existing materials and experienced Installers. Installers' qualifications refer to the
materials and methods required for the surface and building components being patched.

34 INSPECTIONS

A.  Authority Having Jurisdiction: Notify and schedule all inspections, with a minimum of 10 days
notice in writing prior, to the Authority Having Jurisdiction.

END OF SECTION 260100
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SECTION 260500 - BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01010 General Conditions to the Contract, apply to this Section.

SUMMARY
This Section includes the following:

Electrical Equipment Installation.

Sleeves and sleeve seals for raceway and cable.
Firestopping.

Concrete equipment bases.

Cutting and patching for electrical construction.
Touchup painting.

A

QUALITY ASSURANCE

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.

Comply with NFPA 70.

COORDINATION

Coordinate chases, slots, inserts, sleeves, and openings with general construction work and
arrange in building structure during progress of construction to facilitate the electrical
installations that follow.

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural
components as they are constructed.

Sequence, coordinate, and integrate installing electrical materials and equipment for efficient
flow of the Work. Coordinate installing large equipment requiring positioning before closing in
rooms.

Coordinate electrical service connections to components furnished by utility companies.

1. Coordinate installation and connection of exterior underground and overhead utilities and
services, including provision for electricity-metering components.

2. Comply with requirements of authorities having jurisdiction and of utility company
providing electrical power and other services.

City of Richmond
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D.

E.

Coordinate location of access panels and doors for electrical items that are concealed by
finished surfaces.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

23

A.

B.

SLEEVES FOR RACEWAYS AND CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

Sleeves for Rectangular Openings: Galvanized sheet steel.

1. Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and no
side more than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).
b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches

(1270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm),
thickness shall be 0.138 inch (3.5 mm).

CONCRETE BASES

Concrete: 3000-psi (20.7-MPa).

TOUCHUP PAINT
For Equipment: Equipment manufacturer's paint selected to match installed equipment finish.

Galvanized Surfaces: Zinc-rich paint recommended by item manufacturer.

PART 3 - EXECUTION

3.1 ELECTRICAL EQUIPMENT INSTALLATION

A.  Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide the maximum possible headroom.

B. Materials and Components: Install level, plumb, and parallel and perpendicular to other
building systems and components, unless otherwise indicated.

C.  Equipment: Install to facilitate service, maintenance, and repair or replacement of components.
Connect for ease of disconnecting, with minimum interference with other installations. Provide
any additional supporting means not provided by manufacturer to install equipment.

City of Richmond
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3.2

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

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

Sleeves for power raceway and cables: Steel, cut sleeves to length for mounting flush with both
surfaces of walls.

Sleeves for telecommunication cables: Rigid galvanized steel conduit, extend sleeves 2 on
each side of wall. Provide plastic bushing on each end.

Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway
or cable, unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry

1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool exposed
surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.
Comply with requirements in Division 07 Section "Joint Sealers".

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. Comply with requirements in Division 07 Section
"Firestopping".

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible
boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

City of Richmond
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3.3

34

3.5

3.6

3.7

Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow
for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

Install to seal exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway or cable
material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between raceway or cable and sleeve. Tighten bolts against
pressure plates that cause sealing elements to expand and make watertight seal.
FIRESTOPPING

Apply firestopping to cable and raceway penetrations of fire-rated floor and wall assemblies to
achieve fire-resistance rating of the assembly. Firestopping materials and installation
requirements are specified in Division 07 Section "Firestopping".

CONCRETE BASES

Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) larger, in
both directions, than supported unit. Follow supported equipment manufacturer's anchorage
recommendations and setting templates for anchor-bolt and tie locations, unless otherwise
indicated.

CUTTING AND PATCHING

Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces required to
permit electrical installations. Perform cutting by skilled mechanics of trades involved.

Repair and refinish disturbed finish materials and other surfaces to match adjacent undisturbed
surfaces. Install new fireproofing where existing firestopping has been disturbed. Repair and
refinish materials and other surfaces by skilled mechanics of trades involved.

REFINISHING AND TOUCHUP PAINTING

Refinish and touch up paint. Paint materials and application requirements are specified in
Division 09 Section “Painting and Coating”.

1. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to
suit the degree of damage at each location.
2. Follow paint manufacturer's written instructions for surface preparation and for timing
and application of successive coats.
3. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
City of Richmond
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4. Repair damage to PVC or paint finishes with matching touchup coating recommended by
manufacturer.

3.8 CLEANING AND PROTECTION

A.  On completion of installation, including outlets, fittings, and devices, inspect exposed finish.
Remove burrs, dirt, paint spots, and construction debris.

B. Protect equipment and installations and maintain conditions to ensure that coatings, finishes,
and cabinets are without damage or deterioration at time of Substantial Completion.

END OF SECTION 260510
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SECTION 260519 - CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A.

B.

1.4

A.

B.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01010 General Conditions to the Contract Specification Sections,
apply to this Section.

SUMMARY

This Section includes the following:

1. Building wires and cables rated 600 V and less.

2. Connectors, splices, and terminations rated 600 V and less.

SUBMITTALS

Product Data: For each type of product indicated.

Field quality-control test reports: Submit all cable tests reports to Engineer ten days prior to
Final Inspection.

QUALITY ASSURANCE

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.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES
A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. American Insulated Wire Corp.; a Leviton Company.
2. General Cable Corporation.
3. Southwire Company.
B. Conductors: Comply with NEMA WC 70.
City of Richmond
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C.

2.2

A.

B.

Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN and XHHW.

CONNECTORS AND SPLICES

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Thomas & Betts Corporation.

2. Ideal Industries, Inc.

3. 3M,; Electrical Products Division.
4. Tyco Electronics Corp.

Description: UL listed, factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated. Splices in solid conductors shall
be made using Ideal Wirenuts, 3M Scotchlocks, or T&B Marrette pressure type wire
connectors. Permanent crimp connectors are not acceptable.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS
A.  Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.
C.  Minimum Size: No. 12 AWG for power and lighting circuits.
3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS
A.  Service Entrance: Type THHN-THWN or XHHW, single conductors in raceway.
B. Exposed Feeders: Type THHN-THWN or XHHW, single conductors in raceway.
C.  Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-THWN or
XHHW, single conductors in raceway.
D.  Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-
THWN or XHHW, single conductors in raceway.
E. Exposed Branch Circuits, Including in Crawlspaces: Type THHN-THWN or XHHW, single
conductors in raceway.
F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN or XHHW,
single conductors in raceway.
City of Richmond
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G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN or XHHW, single conductors in raceway.

H.  Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-
steel, wire-mesh, strain relief device at terminations to suit application.

L Fire Alarm Circuits: See Section “Fire Alarm”, in raceway.

J. Class 1 Control Circuits: Type THHN-THWN or XHHW, in raceway.

K.  Class 2 Control Circuits: Type THHN-THWN or XHHW, single conductors in raceway.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

C.  Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.

E. Voltage Drop: Conductor size shall be increased to account for voltage drop as follows:

1. Where the conductor length from the panel to the first outlet on a 277V circuit exceeds
125 feet, the branch circuit conductors from the panel to the first outlet shall not be
smaller than #10 AWG.

2. Where the conductor length from the panel to the first outlet on a 120V circuit exceeds 50
feet, the branch circuit conductors from the panel to the first outlet shall not be smaller
than #10 AWG. Increase an additional wire size for every additional 50’ to first outlet.

F. Dedicated Neutrals: Provide dedicated neutral for all single-pole branch circuits, unless
otherwise noted on plans.

G.  Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems."

H.  Identify and color-code conductors and cables according to Division 26 Section "Identification
for Electrical Systems."

34 CONNECTIONS

A.  Keep conductor splices to a minimum. No feeders shall be spliced. No splicing shall be made
except within outlet or junction boxes, troughs, or gutters.

B. Make splices and taps that are compatible with conductor material and that possess equivalent
or better mechanical strength and insulation ratings than unspliced conductors.

City of Richmond
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1. Splices shall be made using with pre-insulated spring/coil connectors (wire nuts),
insulated barrel mechanical lugs, or box mounted insulated terminal strips.

2. Push-in type, permanent crimp-on type, and split-bolt type are prohibited.

3. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

C.  Wiring at Outlets: Install conductor at each outlet, with at least 12 inches of slack.

3.5 FIELD QUALITY CONTROL

A.  Perform tests and inspections and prepare test reports.
B. Testing Technician
1. The testing technicians shall be trained in all the methods of correctly and safely

conducting the required test. The technician shall have regular experience conducting the
required tests and they must have the knowledge to determine the serviceability of a
specific piece of equipment.

C.  Tests and Inspections: After installing conductors and cables and before electrical circuitry has
been energized, test conductors for compliance with following requirements.

1. Physical Inspection and Testing

a.
b.

Verify cable ratings and data correspond to drawings and specifications.

Verify electrical connections are made to provide the electrical system described in
the drawings and specifications.

Confirm bolted electrical connections are provided with high impedance using one
of the following means:

1) Measure the resistance with a low-resistance ohmmeter. Bolted electrical
connection resistances shall be compared to resistances measured on similar
connections. Any similar resistance values that deviate more than 50 percent
should be investigated.

2) Inspect the bolted connection and verify that it is at the manufacturer’s rated
torque using a calibrated torque wrench.

Inspect cable connectors to verify they are correctly installed.

Verify all cables are identified and arranged according to the drawings and

specifications.

Verify that all cable jackets and insulation are in good condition and did not

sustain damage during installation.

2. Electrical Inspection and Testing

a.

City of Richmond
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D.  Remove and replace malfunctioning units and retest as specified above.

E. Test Reports: Prepare a written report to record the following:
1. Test procedures used.
Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.

END OF SECTION 260519
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SECTION 260529 - HANGERS AND SUPPORTS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01010 General Conditions to the Contract Specification Sections,
apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
1.3 DEFINITIONS
A.  EMT: Electrical metallic tubing.
B. IMC: Intermediate metal conduit.
C. RMC: Rigid metal conduit.
1.4 SUBMITTALS
A.  Product Data: For anchors, supports, and slotted channel/strut systems.
1.5 QUALITY ASSURANCE
A.  Comply with NFPA 70.
1.6 COORDINATION
A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified in Division 03.
B. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Division 07 Section "Roof Accessories."
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PART 2 - PRODUCTS

2.1

2.2

23

A.

COATINGS

Coating: Supports, support hardware, and fasteners shall be protected with zinc coating or with
treatment of equivalent corrosion resistance using approved alternative treatment, finish, or
inherent material characteristic. Products for use outdoors shall be hot-dip galvanized.

MANUFACTURED SUPPORTING DEVICES

Raceway Supports: Clevis hangers, riser clamps, two-hole conduit straps, threaded C-clamps
with retainers, ceiling trapeze hangers, wall brackets, and spring steel clamps as described in
NECA 1 and NECA 101.

Fasteners: Types, materials, and construction features as follows:

1. Expansion Anchors: Carbon steel wedge or sleeve type for use in hardened portland
cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate
for supported loads and building materials where used.

2. Powder-Driven Threaded Studs: Heat-treated steel for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

3. Toggle Bolts: All steel springhead type.

4. Hanger Rods: Threaded steel.

Conduit Sealing Bushings: Factory-fabricated watertight conduit sealing bushing assemblies
suitable for sealing around conduit, or tubing passing through concrete floors and walls.
Construct seals with steel sleeve, malleable iron body, neoprene sealing grommets or rings,
metal pressure rings, pressure clamps, and cap screws.

Cable Supports for Vertical Conduit: Factory-fabricated assembly consisting of threaded body
and insulating wedging plug for nonarmored electrical cables in riser conduits. Provide plugs
with number and size of conductor gripping holes as required to suit individual risers.
Construct body of malleable-iron casting with hot-dip galvanized finish.

U-Channel Systems: Comply with MFMA-4, factory-fabricated components for field assembly;
16-gage steel channels, with 9/16-inch-diameter holes, at a minimum of 8 inches on center, in
top surface. Provide fittings and accessories that mate and match with U-channel and are of the
same manufacture.

FABRICATED SUPPORTING DEVICES

General: Shop- or field-fabricated supports or manufactured supports assembled from
U-channel components.

Steel Brackets: Fabricated of angles, channels, and other standard structural shapes. Connect
with welds and machine bolts to form rigid supports.

City of Richmond
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Install supporting devices to fasten electrical components securely and permanently in
accordance with NEC requirements.

B. Coordinate with the building structural system and with other electrical installation.

C.  Raceway Supports: Comply with the NEC and the following requirements:

1. Conform to manufacturer's recommendations for selection and installation of supports.
Strength of each support shall be adequate to carry present and future load multiplied by
a safety factor of at least four. Where this determination results in a safety allowance of
less than 200 lbs, provide additional strength until there is a minimum of 200 Ibs safety
allowance in the strength of each support.

3. Install individual and multiple (trapeze) raceway hangers and riser clamps as necessary to
support raceways. Provide U-bolts, clamps, attachments, and other hardware necessary
for hanger assembly and for securing hanger rods and conduits.

4. Support parallel runs of horizontal raceways together on trapeze-type hangers.

5. Support individual horizontal raceways by separate pipe hangers. Spring steel fasteners
may be used in lieu of hangers only for 1-1/2-inch and smaller raceways serving lighting
and receptacle branch circuits above suspended ceilings only. For hanger rods with
spring steel fasteners, use 1/4-inch-diameter or larger threaded steel. Use spring steel
fasteners that are specifically designed for supporting single conduits or tubing. Spring
steel fasteners are not permitted for use where exposed.

6. Support raceways installed on interior of exterior building walls a minimum of % inch
from wall surface using “clamp-back” struts.

7. Space supports for raceways in accordance with Table I of this section. Space supports
for raceway types not covered by the above in accordance with NEC.

8. Support exposed and concealed raceway within 1 foot of an unsupported box and access
fittings. In horizontal runs, support at the box and access fittings may be omitted where
box or access fittings are independently supported and raceway terminals are not made
with chase nipples or threadless box connectors.

9. In vertical runs, arrange support so the load produced by the weight of the raceway and
the enclosed conductors is carried entirely by the conduit supports with no weight load on
raceway terminals. Spring steel fasteners are not permitted for use in vertical runs.
Support individual vertical runs using two-hole straps. Support parallel runs of vertical
raceway together on channel using bolted clamps.

D.  Miscellaneous Supports: Support miscellaneous electrical components as required to produce
the same structural safety factors as specified for raceway supports. Install metal channel racks
for mounting cabinets, panelboards, disconnects, control enclosures, pull boxes, junction boxes,
transformers, and other devices.

E. In open overhead spaces, cast boxes threaded to raceways need not be supported separately
except where used for fixture support; support sheet metal boxes directly from the building
structure or by bar hangers. Where bar hangers are used, attach the bar to raceways on opposite
sides of the box and support the raceway with an approved type of fastener not more than 24
inches from the box.
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F. Fastening: Unless otherwise indicated, fasten electrical items and their supporting hardware
securely to the building structure, including but not limited to conduits, raceways, cables, cable
trays, busways, cabinets, panelboards, transformers, boxes, disconnect switches, and control
components in accordance with the following:

1. Fasten by means of wood screws or screw-type nails on wood, toggle bolts on hollow
masonry units, concrete inserts or expansion bolts on concrete or solid masonry, and
machine screws, welded threaded studs, or spring-tension clamps on steel. Threaded
studs driven by a powder charge and provided with lock washers and nuts may be used
instead of expansion bolts and machine or wood screws. Do not weld conduit, pipe
straps, or items other than threaded studs to steel structures. In partitions of light steel
construction, use sheet metal screws.

2. Holes cut to depth of more than 1-1/2 inches in reinforced concrete beams or to depth of
more than 3/4 inch in concrete shall not cut the main reinforcing bars. Fill holes that are
not used.

3. Ensure that the load applied to any fastener does not exceed 25 percent of the proof test

load. Use vibration- and shock- resistant fasteners for attachments to concrete slabs.
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3.2 TABLE I: SPACING FOR RACEWAY SUPPORTS

HORIZONTAL RUNS
Raceway No. of
Size Conductors
(Inches) in Run
1/2,3/4 lor2
1/2,3/4 lor2
1/2,3/4 3 or more
1/2-1 3 or more
1 & larger lor2
1 & larger lor2
1 & larger 3 or more
Any
VERTICAL RUNS

No. of
Raceway Size Conductors
(Inches) in Run
1/2,3/4
1,1-1/4
1-1/2 and larger
Upto?2
2-172
3 & larger
Any
NOTES:

Location

Flat ceiling or wall.
Where it is difficult

to provide supports
except at intervals fixed
by the building construction.
Any location.

Any location.

Flat ceiling or wall.
Where it is difficult to
provide supports except
at intervals fixed by the
building construction.
Any location.
Concealed.

Location
Exposed.
Exposed.
Exposed.
Shaftway.
Shaftway.
Shaftway.
Concealed.

RMC &
IMC

a

10
10

RMC &
IMC
d.2)
7

8

10

14

16

20

10

(1) Support spacing listed in feet. Maximum spacing of supports 10 feet.

(2) Maximum spacings for IMC above apply to straight runs only.

Otherwise the maximums for EMT apply.

Abbreviations:

END OF SECTION 260529
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EMT Electrical metallic tubing.
IMC Intermediate metallic conduit.
RMC Rigid metallic conduit.

OFR Optical Fiber Raceway.
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SECTION 260533 - RACEWAY AND BOXES

PART 1 - GENERAL

11

A

1.2

13

1.4

1.5

O 0 @

m

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01010 General Conditions to the Contract Specification Sections,
apply to this Section.

SUMMARY

This Section includes interior and exterior raceways, fittings, boxes, enclosures, and cabinets for
electrical wiring.

DEFINITIONS

EMT: Electrical metallic tubing.

FMC: Flexible metal conduit.

IMC: Intermediate metal conduit.

LFMC: Liquidtight flexible metal conduit.

RNC: Rigid nonmetallic conduit.

SUBMITTALS

Product Data: For raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and
cabinets.

QUALITY ASSURANCE

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

intended use.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

METAL CONDUIT AND TUBING

City of Richmond-
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2.2

2.3

O 0 @

m

O 0 @

m

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Allied Tube & Conduit; a Tyco International Ltd. Co.

2. O-Z Gedney; a unit of General Signal.

3. Wheatland Tube Company.

Rigid Steel Conduit: ANSI C80.1.
Aluminum Rigid Conduit: ANSI C80.5.
IMC: ANSI C80.6.
EMT: ANSI C80.3.
LFMC: Flexible steel conduit with PVVC jacket.
Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:
NEMA FB 1; listed for type and size raceway with which used, and for application and
environment in which installed.
1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886.
2. Fittings for EMT: Plated-steel hexagonal compression type. Cast, pot metal, set-screw,
or crimp type fittings are not acceptable.
a. Couplings shall be “concrete tight” where concealed in masonry.
b. Box connectors shall be insulated throat type.
Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector assemblies,
and compounded for use to lubricate and protect threaded raceway joints from corrosion and
enhance their conductivity.

NONMETALLIC CONDUIT AND TUBING

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. AFC Cable Systems, Inc.

2. Arnco Corporation.

3. Lamson & Sessions; Carlon Electrical Products.

4. Thomas & Betts Corporation.

ENT: NEMATC 13.

RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

LFNC: UL 1660.

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

Fittings for LFNC: UL 514B.

OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS

City of Richmond-
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A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Arnco Corporation.
2. Endot Industries Inc.
3. Lamson & Sessions; Carlon Electrical Products.

B.  Description: Comply with UL 2024; flexible type, approved for plenum installation.

2.4 SURFACE METAL RACEWAY
A.  Manufacturers: Basis of design is the Wiremold Company.

Individual horizontal/vertical sections. (Bases of design Wiremold V700 series)

a. The raceway shall be a one-piece design with a base and cover factory assembled.
Total width shall be 0.75" by 0.66™ deep with a cross sectional area of 0.25 square
inches minimum. Provide larger cross sectional area as needed for number of
cables/wires installed. The raceway base and cover shall have an approximate
thickness of .040". The raceway shall be available in 5" and 10’ lengths.

b. A full compliment of fittings shall be available including but not limited to
mounting clips and straps, couplings, flat, internal and external elbows, cover clips,
tees, entrance fittings, conduit connectors and bushings.

C. Device boxes shall be available for mounting standard devices and faceplates. A
device box shall be available in single and multiple gang configurations, up to six
gang. They shall range in depth from 0.94" to 2.75". Single-gang boxes shall allow
for snap-on and fastener application. Extension boxes shall be available to adapt to
existing standard flush switch and receptacle boxes. Boxes shall be intended for
use in finished spaces, with finish to match raceway.

d. All device box faceplates shall be stainless steel and shall be flush with edges of
device box.

25 METAL WIREWAYS

A.  Auvailable Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Cooper B-Ling, Inc.
2. Hoffman.
3. Square D; Schneider Electric.
4. Austin Electrical Enclosures

B.  Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise
indicated.

C.  Fittings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

D.  Wireway Covers: Hinged type.

E. Finish: Manufacturer's standard enamel finish.

City of Richmond-
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2.6

BOXES, ENCLOSURES, AND CABINETS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.

2 EGS/Appleton Electric.

3. Hoffman.

4. RACO; a Hubbell Company.

5 Thomas & Betts Corporation.

Sheet Metal Outlet and Device Boxes: NEMA OS 1.

Cast-Metal Outlet and Device Boxes: NEMA FB 1, ferrous alloy, Type FD, with gasketed
cover.

Metal Floor Boxes: Cast or sheet metal, fully adjustable, rectangular. See details on plans.
1. All floor boxes shall be UL scrub water exclusion requirements.

Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous-hinge cover with flush latch,
unless otherwise indicated.
1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.

Cabinets:

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable
front, finished inside and out with manufacturer's standard enamel.

Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

agrwn

PART 3 - EXECUTION

3.1

RACEWAY APPLICATION

Outdoors: Apply raceway products as specified below, unless otherwise indicated:
1. Exposed Conduit: Rigid steel conduit.
2. Concealed Conduit, Aboveground: Rigid steel conduit.
3. Underground Conduit & Duct:
a. Service Entrance: RNC, Type EPC-40-PVC, concrete encased.
b. Feeders: RNC, Type EPC-40-PVC, concrete encased.
C. Branch Circuit: RNC, Type EPC-40-PVC, direct buried.
d. Telecommunications: RNC, Type EPC-40-PVC, concrete encased.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 4.

Indoors: Apply raceway products as specified below, unless otherwise indicated:
1. Exposed, Not Subject to Physical Damage: EMT.
a. Fire Alarm Raceway: EMT raceway containing fire alarm wiring shall have a

City of Richmond-
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3.2

F.

G.

factory applied red color finish.

b. Telecom & A/V Raceway: EMT raceway containing telecom and A/V raceway
wiring shall have a factory applied orange color finish.

C. HVAC Controls Raceway: EMT raceway containing HVAC controls wiring shall
have a factory applied yellow finish.

2. Exposed and Subject to Physical Damage: Rigid steel conduit.

a. Exposed conduit routed vertically and horizontally below 8’ above finished floor
in mechanical, electrical, and telecom rooms is considered subject to physical
damage.

b. Exposed conduit routed vertically up through floor slabs shall be considered
subject to physical damage until it reaches 8’ above finished floor or enters a box,
cabinet, or enclosure.

C. Exposed conduit routed down vertically from above 8 which enters boxes,
cabinets, or enclosures mounted 48 to top above finished floor or higher is not
considered exposed and subject to physical damage and EMT may be used.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,

Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet

locations.

Damp or Wet Locations: Rigid steel conduit.

6. Raceways for Optical Fiber or Communications Cable:  Plenum-type, optical
fiber/communications cable raceway.

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

w

o

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.

INSTALLATION

Install raceways, boxes, enclosures, and cabinets as indicated, according to manufacturer's
written instructions.

Minimum Raceway Size:
1. Interior: 3/4-inch trade size.
2. Exterior, below grade: 1-inch trade size.

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

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal raceway runs above water and steam piping.

Install raceways level and square and at proper elevations. Provide adequate headroom.
Complete raceway installation before starting conductor installation.

Support raceways as specified in Division 26 Section "Supporting Devices."”

City of Richmond-
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R.

Use temporary closures to prevent foreign matter from entering raceways.

Protect stub-ups from damage where conduits rise through floor slabs. Arrange so curved
portion of bends is not visible above the finished slab.

Make bends and offsets so ID is not reduced. Keep legs of bends in the same plane and straight
legs of offsets parallel, unless otherwise indicated.

Use raceway fittings compatible with raceways and suitable for use and location. For
intermediate steel conduit, use threaded rigid steel conduit fittings, unless otherwise indicated.

Run concealed raceways, with a minimum of bends, in the shortest practical distance
considering the type of building construction and obstructions, unless otherwise indicated.

Raceways Embedded in Slabs: Raceway shall not be installed embedded within floor and roof
slabs, except where connecting to floor boxes. Install in middle third of slab thickness where
practical, and leave at least 1-inch (25-mm) concrete cover.

1. All raceway embedded in slabs shall be rigid galvanized steel conduit.

2. Raceway shall extend a maximum of 24” from floor box before offsetting beneath slab.
Raceway shall extend 12” from penetration of floor slab before transitioning back to
electrical metallic tubing.

3. Space raceways laterally to prevent voids in concrete.

4. Run conduit parallel to or at right angles to main reinforcement. Where at right angles to
reinforcement, place conduit close to slab support.

5. Roofing slab: Raceway shall not be embedded in roofing slabs.

Install exposed raceways parallel to or at right angles to nearby surfaces or structural members,

and follow the surface contours as much as practical.

1. Run parallel or banked raceways together, on common supports where practical.

2. Make bends in parallel or banked runs from same centerline to make bends parallel. Use
factory elbows only where elbows can be installed parallel; otherwise, provide field
bends for parallel raceways.

Join raceways with fittings designed and approved for the purpose and make joints tight.

1. Make raceway terminations tight. Use bonding bushings or wedges at connections
subject to vibration. Use bonding jumpers where joints cannot be made tight.

2. Use insulating bushings to protect conductors.

Terminations: Where raceways are terminated with locknuts and bushings, align raceways to

enter squarely and install locknuts with dished part against the box. Where terminations are not

secure with 1 locknut, use 2 locknuts: 1 inside and 1 outside the box.

1.

2. Where concentric, eccentric, or over-sized knock outs are encountered, a grounding-type
insulated bushing shall be provided.

Where raceways are terminated with threaded hubs, screw raceways or fittings tightly into the
hub so the end bears against the wire protection shoulder. Where chase nipples are used, align
raceways so the coupling is square to the box and tighten the chase nipple so no threads are
exposed.

Install pull wires in empty raceways. Use No. 14 AWG zinc-coated steel or monofilament
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3.3

plastic line with not less than 200-1b (90-kg) tensile strength. Leave at least 12 inches (300 mm)
of slack at each end of the pull wire.

Telecommunications Stub-ups & Sleeves: Provide plastic bushings on all conduit stub-ups and
sleeves.

Telecommunications Raceways, 4-Inch Trade Size (DN53) and Smaller: In addition to the
above requirements, install raceways in maximum lengths of 150 feet (45 m) and with a
maximum of two 90-degree bends or equivalent. Separate lengths with pull or junction boxes
sized per BICSI’s Telecommunications Distribution Methods Manual where necessary to
comply with these requirements. All bends shall be sweeping long radius manufactured elbows.
1. Type LB and similar condulet fittings are not permitted for use with any
telecommunications raceways.
2. Flexible metal conduit (FMC) is not permitted for use as a telecommunications raceway.

Install raceway sealing fittings according to manufacturer's written instructions. Locate fittings
at suitable, approved, and accessible locations and fill them with UL-listed sealing compound.
For concealed raceways, install each fitting in a flush steel box with a blank cover plate having
a finish similar to that of adjacent plates or surfaces. Install raceway sealing fittings at the
following points:

1. Where conduits pass from warm to cold locations, such as the boundaries of refrigerated

spaces.
2. Where otherwise required by NFPA 70.

Stub-up Connections: Where underground raceways are required to turn up into equipment,
cabinets, etc., the elbow and stub-up shall be rigid steel. Install with an adjustable top or
coupling threaded inside for plugs set flush with the finished floor. Extend to equipment with
rigid steel conduit; FMC may be used 6 inches above the floor. Install screwdriver-operated,
threaded flush plugs flush with floor for future equipment connections.

Flexible Connections: Use maximum of 6 feet (1830 mm) of flexible conduit for recessed and
semirecessed lighting fixtures; for equipment subject to vibration, noise transmission, or
movement; and for all motors. Use liquidtight flexible conduit in wet or damp locations. Install
separate ground conductor across flexible connections.

Set floor boxes level and adjust to finished floor surface.

Install hinged-cover enclosures and cabinets plumb. Support at each corner.

INSTALLATION OF UNDERGROUND CONDUIT

Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Division 31 Section "Earth Moving" for pipe less than 6 inches
(150 mm) in nominal diameter.

2. Install backfill as specified in Division 31 Section "Earth Moving."”

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end
of conduit run, leaving conduit at end of run free to move with expansion and contraction
as temperature changes during this process. Firmly hand tamp backfill around conduit to
provide maximum supporting strength. After placing controlled backfill to within 12
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inches (300 mm) of finished grade, make final conduit connection at end of run and

complete backfilling with normal compaction as specified in Division 31 Section "Earth

Moving."

Install manufactured rigid steel conduit elbows for stub-ups at equipment and at building

entrances through the floor.

a. Couple steel conduits to ducts with adapters designed for this purpose.

b. For stub-ups at equipment mounted on outdoor concrete bases, extend steel conduit
horizontally a minimum of 60 inches (1500 mm) from edge of equipment pad or
foundation. Install insulated grounding bushings on terminations at equipment.

B. Concrete-Encased Conduit/Duct:

1.

2.

10.

11.
12.

For electrical-power duct banks, note that ampacity of cables may be reduced in duct

banks of more than two tiers of two ducts each.

Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and

away from buildings and equipment. Slope ducts from a high point in runs between two

manholes to drain in both directions.

Manufactured sweep bends in first paragraph below are available in various radii up to 25

ft. (7.5 m) for 4- and 5-inch (100- and 125-mm) ducts, although a 48-inch (1220-mm)

radius is the longest regularly stocked. To minimize pulling tensions, specify the longest

radius possible, consistent with other Project requirements. See Editing Instruction No. 3

in the Evaluations. Coordinate with Drawings.

Stub-ups are specified in paragraphs for concrete-encased and direct-buried ducts and

duct banks.

Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use

long sweep bends with a minimum radius of 25 feet, both horizontally and vertically, at

other curve locations unless otherwise indicated. Use manufactured long sweep bends

with a minimum radius of 48 inches only where indicated.

Joints: Use solvent-cemented joints in ducts and fittings and make watertight according

to manufacturer's written instructions. Stagger couplings so those of adjacent ducts do

not lie in same plane.

Duct Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end

bells, spaced approximately 8 inches o.c. for 4-inch ducts, and vary proportionately for

other duct sizes.

a. Begin change from regular spacing to end-bell spacing 10 ft. (3 m) from the end
bell without reducing duct line slope and without forming a trap in the line.

b. Grout end bells into structure walls from both sides to provide watertight
entrances.

Sleeves and sleeve seals for conduits penetrating building walls below grade are specified

in Division 26 Section "Common Work Results for Electrical.”

Building Wall Penetrations: Make a transition from underground duct to rigid steel

conduit at least 5 ft. (1.5 m) outside the building wall without reducing duct line slope

away from the building and without forming a trap in the line. Use fittings manufactured

for duct-to-conduit transition. Install conduit penetrations of building walls as specified

in Division 26 Section "Common Work Results for Electrical.”

Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal

spare ducts at terminations. Use sealing compound and plugs to withstand at least 15-

psig (1.03-MPa) hydrostatic pressure.

Pulling Cord: Install 100-1bf- (445-N-) test nylon cord in ducts, including spares.

Concrete-Encased Ducts: Support ducts on duct separators.

a. Separator Installation: Space separators close enough to prevent sagging and
deforming of ducts, with not less than 5 spacers per 20 ft. (6 m) of duct. Secure
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separators to earth and to ducts to prevent floating during concreting. Stagger

separators approximately 6 inches (150 mm) between tiers. Tie entire assembly

together using fabric or plastic straps; do not use tie wires or reinforcing steel that
may form conductive or magnetic loops around ducts or duct groups.

Concreting Sequence: Pour each run of envelope between manholes or other

terminations in one continuous operation.

1) Start at one end and finish at the other, allowing for expansion and
contraction of ducts as their temperature changes during and after the pour.
Use expansion fittings installed according to manufacturer's written
recommendations, or use other specific measures to prevent expansion-
contraction damage.

2) If more than one pour is necessary, terminate each pour in a vertical plane
and install 3/4-inch (19-mm) reinforcing rod dowels extending 18 inches
(450 mm) into concrete on both sides of joint near corners of envelope.

Pouring Concrete: Spade concrete carefully during pours to prevent voids under
and between conduits and at exterior surface of envelope. Do not allow a heavy
mass of concrete to fall directly onto ducts. Use a plank to direct concrete down
sides of bank assembly to trench bottom. Allow concrete to flow to center of bank
and rise up in middle, uniformly filling all open spaces. Do not use power-driven
agitating equipment unless specifically designed for duct-bank application.

Reinforcement: Reinforce concrete-encased duct banks. Arrange reinforcing rods

and ties without forming conductive or magnetic loops around ducts or duct

groups.

Forms: Use walls of trench to form side walls of duct bank where soil is self-

supporting and concrete envelope can be poured without soil inclusions; otherwise,

use forms.

Depth: Install top of duct bank at least 24 inches (600 mm) below finished grade

in areas not subject to deliberate traffic, and at least 30 inches (750 mm) below

finished grade in deliberate traffic paths for vehicles unless otherwise indicated.

Stub-Ups: Use manufactured rigid steel conduit elbows for stub-ups at equipment

and at building entrances through the floor.

1) Couple steel conduits to ducts with adapters designed for this purpose, and
encase coupling with 3 inches (75 mm) of concrete.

2) Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases,
extend steel conduit horizontally a minimum of 60 inches (1500 mm) from
edge of base. Install insulated grounding bushings on terminations at
equipment.

13. Warning Tape: Provide underground-line warning tape specified in Division 26 Section
"Electrical Identification.” Install 6 to 8” below finished grade.

3.4 FIRESTOPPING

A.  Apply firestopping to electrical 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.”

3.5 PROTECTION

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are
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without damage or deterioration at time of Substantial Completion.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

END OF SECTION 260533
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

w
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RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01010 General Conditions to the Contract Specification Sections,
apply to this Section.

SUMMARY

This Section includes electrical identification materials and devices required to comply with
ANSI C2, NFPA 70, OSHA standards, and authorities having jurisdiction.

SUBMITTALS

Product Data: For each electrical identification product indicated.

Identification Schedule: An index of nomenclature of all electrical equipment and system
components used in identification signs and labels. Schedule shall depict preliminary printouts
of proposed equipment labels for review prior to order.

QUALITY ASSURANCE

Comply with ANSI C2.

Comply with NFPA 70.

Comply with ANSI A13.1 and NFPA 70 for color-coding.

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

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

PART 2 - PRODUCTS

2.1 RACEWAY AND CABLE LABELS
A.  Colored Adhesive Tape: Self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches
wide (0.08 mm thick by 25 to 51 mm wide).
B. Underground-Line Warning Tape: Permanent, bright-colored, continuous-printed, vinyl tape.
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2.2

2.3

Not less than 6 inches wide by 4 mils thick (152 mm wide by 0.102 mm thick).
Compounded for permanent direct-burial service.

Embedded continuous metallic strip or core.

Printed legend indicating type of underground line.

D=

Tape Markers: Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted numbers
and letters.

Plasticized Card-Stock Tags: Vinyl cloth with preprinted and field-printed legends. Orange
background, unless otherwise indicated, with eyelet for fastener.

NAMEPLATES AND SIGNS
Safety Signs: Comply with 29 CFR, Chapter XVII, Part 1910.145.

Engraved Plastic Nameplates and Signs: Engraving stock, melamine plastic laminate, minimum
1/16 inch (1.6 mm) thick for signs up to 20 sq. in. (129 sq. cm) and 1/8 inch (3.2 mm) thick for
larger sizes.

1. Punched or drilled for mechanical fasteners.

Baked-Enamel Signs for Interior Use: Preprinted aluminum signs, punched or drilled for
fasteners, with colors, legend, and size required for the application. 1/4-inch (6.4-mm)
grommets in corners for mounting.

Exterior, Metal-Backed, Butyrate Signs: Weather-resistant, nonfading, preprinted, cellulose-
acetate butyrate signs with 0.0396-inch (1-mm) galvanized-steel backing; and with colors,
legend, and size required for the application. 1/4-inch (6.4-mm) grommets in corners for
mounting.

Fasteners for Nameplates and Signs: Self-tapping, stainless-steel screws or No. 10/32,
stainless-steel machine screws with nuts and flat and lock washers.

MISCELLANEOUS IDENTIFICATION PRODUCTS

Cable Ties: Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable ties.
1. Minimum Width: 3/16 inch (5 mm).

2. Tensile Strength: 50 1b (22.3 kg) minimum.

3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).

4. Color: According to color-coding.

Paint: Formulated for the type of surface and intended use.

1. Primer for Galvanized Metal:  Single-component acrylic vehicle formulated for
galvanized surfaces.
2. Primer for Concrete Masonry Units: Heavy-duty-resin block filler.
3. Primer for Concrete: Clear, alkali-resistant, binder-type sealer.
4. Enamel: Silicone-alkyd or alkyd urethane as recommended by primer manufacturer.
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PART 3 - EXECUTION

3.1 INSTALLATION

A.  Identification Materials and Devices: Install at locations for most convenient viewing without
interference with operation and maintenance of equipment.

B. Lettering, Colors, and Graphics: Coordinate names, abbreviations, colors, and other
designations with corresponding designations in the Contract Documents or with those required
by codes and standards. Use consistent designations throughout Project.

1.

2. General 120/208V Equipment: Blue label with white core.

3. General 277/480V Equipment: Black label with white core.

4. Emergency Generation Equipment: Green label with white core.

5. Fire Alarm Equipment: Red label with white core.

6. Telephone Systems: Orange label with white core.

7. Data Systems: Brown label with white core.

8. Paging Systems: White label with black core.

9. TV Systems: Purple label with white core.

10.  Security Systems: Burgundy label with white core.

C. Sequence of Work: If identification is applied to surfaces that require finish, install
identification after completing finish work.

D.  Self-Adhesive Identification Products: Clean surfaces before applying.

E. Install painted identification according to manufacturer's written instructions and as follows:

1. Clean surfaces of dust, loose material, and oily films before painting.

2. Prime surfaces using type of primer specified for surface.

3. Apply one intermediate and one finish coat of enamel.

F. Color Banding Raceways and Exposed Cables: Band exposed and accessible raceways of the
systems listed below:

1. Bands:  Pretensioned, wraparound plastic sleeves; colored adhesive tape; or a
combination of both. Make each color band 2 inches (51 mm) wide, completely
encircling conduit, and place adjacent bands of two-color markings in contact, side by
side.

2. Band Locations: At changes in direction, at penetrations of walls and floors, at 50-foot
(15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in
congested areas. Also provide color banding at outlet box stub-ups.

3. Apply the following colors to the systems listed below:

a. Fire Alarm System: Red.

b. Security (CCTV, Intrusion Detection) System: Burgundy.
c. Telecom (Intercom, Data, Video) Systems: Orange.

d. Emergency Systems: Green.

e. Stand-by Systems: Green.

4. Color code cover of raceway junction boxes following the colors listed above.

5. Spare raceway for future use shall be identified as such and shall indicate where raceway
originates and terminates on each end.
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G.  Caution Labels for Indoor Boxes and Enclosures for Power and Lighting: Install pressure-
sensitive, self-adhesive labels identifying system voltage with black letters on orange
background. Install on exterior of door or cover.

H. Circuit Identification Labels on Outlet Boxes, Junction Boxes and Pull Boxes: Install labels
externally.
1. Outlet boxes (receptacles and switches) and exposed junction boxes: Pressure-sensitive,

self-adhesive plastic label on faceplate. Use clear label with black letters.

2. Concealed junction and pull boxes: Neat handwritten label using permanent black
marker.
3. Labeling Legend: Permanent, waterproof listing of panel and circuit number or
equivalent.
4. Future Use Circuits: Circuits for future use shall be identified as such and list panel and
circuit number of source.
L Secondary Service, Feeder, and Branch-Circuit Conductors: Color-code throughout the

secondary electrical system.

1. Color-code 208/120-V system as follows:
a. Phase A: Black.
b. Phase B: Red.
c. Phase C: Blue.
d. Neutral: White.
e. Ground: Green.

2. Color-code 480/277-V system as follows:

a Phase A: Brown.
b Phase B: Orange.
c Phase C: Yellow.
d Neutral: Gray.

e. Ground: Green.

3. Factory apply color the entire length of conductors, except the following field-applied,
color-coding methods may be used instead of factory-coded wire for sizes larger than
No. 10 AWG:

a. Colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 6
inches (150 mm) 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. Use 1-
inch- (25-mm-) wide tape in colors specified. Adjust tape bands to avoid
obscuring cable identification markings.

b. Colored cable ties applied in groups of three ties of specified color to each wire at
each terminal or splice point starting 3 inches (76 mm) from the terminal and
spaced 3 inches (76 mm) apart. Apply with a special tool or pliers, tighten to a
snug fit, and cut off excess length.

J. Apply identification to conductors as follows:

1. Conductors to Be Extended in the Future: Indicate source and circuit numbers.

2. Multiple Power or Lighting Circuits in the Same Enclosure: Identify each conductor with
source, voltage, circuit number, and phase. Use color-coding to identify circuits' voltage
and phase.

3. Multiple Control and Communication Circuits in the Same Enclosure: Identify each
conductor by its system and circuit designation. Use a consistent system of tags, color-
coding, or cable marking tape.
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K.  Apply warning, caution, and instruction signs as follows:

1. Warnings, Cautions, and Instructions: Install to ensure safe operation and maintenance of
electrical systems and of items to which they connect. Install engraved plastic-laminated
instruction signs with approved legend where instructions are needed for system or
equipment operation. Install metal-backed butyrate signs for outdoor items.

2. Emergency Operation: Install engraved laminated signs with white legend on red
background with minimum 3/8-inch- (9-mm-) high lettering for emergency instructions
on power transfer, load shedding, and other emergency operations.

L. Equipment Identification Labels: Engraved plastic laminate. Install on each unit of equipment,
including central or master unit of each system. Locate label on exterior of any enclosure. This
includes power, lighting, signal, and alarm systems, unless units are specified with their own
self-explanatory identification. Unless otherwise indicated, provide three lines of text with 1/4-
inch high lettering on 1-1/2-inch high label; where four lines of text are required, use labels 2
inches high. Use surface and core colors as listed in Part 2 above. Provide labels for all
electrical equipment listed below. In general, all labels shall include riser diagram ID,
amperage, voltage, number of phases/poles, and equipment served from (source). Provide
additional information as listed below:

1. Switchboard: include bus amperage and mimic bus.
2. Panelboards: MCB/MLO.
3. Disconnect switches: equipment served by.
a. Provide label for all disconnects provide by Division 23, 24 or 26.
4. Enclosed circuit breakers: equipment served by.

a. Provide label for all disconnects provide by Division 23, 24 or 26.

5. Contactors & Relay Panels.
6. Transformers: equipment served by.
7. Generator Systems
8. Transfer Switches: normal power source, emergency power source, and panelboard
served by.
9. Fire Alarm Control Panel and auxiliary power supplies and enclosures.
END OF SECTION 260553
City of Richmond

Main Library Fire Alarm Replacement
Identification for Electrical Systems 260553 -5



SECTION 268311 - FIRE ALARM

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 01010 General Conditions to the Contract, apply to work of this section.

SCOPE

This section of the specifications includes the furnishing, installation, and connection of the
microprocessor controlled, addressable/intelligent reporting voice-evacuation fire alarm
equipment required to form a complete coordinated system ready for operation. It shall include,
but not be limited to, alarm initiating devices, alarm notification appliances, control panels,
auxiliary control devices, annunciators, power supplies, and wiring as shown on the Drawings
and specified herein.

At the end of the project the existing fire alarm system is to be removed in its entirety. A new
addressable fire alarm voice evacuation system shall be installed that is capable of integrating
with the existing Notifier Onyx City Wide System.

QUALITY ASSURANCE

Manufacturer's Qualifications: Firms regularly engaged in manufacture of fire alarm systems of
types, sizes, and electrical characteristics required, and whose products are Listed and Labeled.
All products, including initiating devices and notification appliances, shall be as produced or
supplied by the same manufacturer as the fire alarm control panel. Products of firms that do not
maintain factory authorized service organization and spare parts stock are not acceptable for use
on this project.

Installer Qualifications: An experienced Installer who is an authorized representative of the
MFACU manufacturer for both installations and maintenance of all equipment required for this
Project. The Installer technicians shall be individually certified NICET Level 2 and by the
manufacturer of the equipment and trained and certified on the specific model being installed.
Installer shall have at least one technician on staff certified NICET Level 3. Certification shall
be current to latest release and must have occurred in the most recent 24 months. All
connections to the MFACU and the systems programming shall be completed only by Installer
technicians compliant with qualifications. Copies of certifications shall be submitted with shop
drawings.

Codes and Standards:

1. NFPA Compliance: Comply with applicable requirements of NFPA-72, National Fire
Alarm Code.
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NEC Compliance: Comply with applicable requirements of NFPA-70, National Electrical
Code (NEC) standards pertaining to fire alarm systems.

Testing Laboratory Compliance: Comply with provisions of UL safety standards
pertaining to fire alarm systems. Provide products and components which are Listed and
Labeled.

FM Compliance: Provide fire alarm systems and accessories which are FM approved.
State Building Code Compliance: Comply with applicable requirements of Virginia State
Building Code.

Fire Marshall Compliance: Provide fire alarm systems and accessories which are Fire
Marshall approved.

Comply with Authority Having Jurisdiction.

1.4 SUBMITTALS - GENERAL

A.  Submittals shall demonstrate compliance with technical requirements by reference to each
subsection of this specification. Where a submitted item does not comply fully with each and
every requirement of the specifications, the submittal shall clearly indicate such deviations.
Identification requirements for non-complying features of items are very specific.

1.

2.

Installer Certifications: Copies of manufacturer signed certifications and NICET
certifications as required above.

Product Data: Submit Manufacturer's technical product data, including specifications and
installation instructions, for each type of fire alarm system equipment.

Battery Sizing Calculations. Also submit voltage drop and current draw calculations for
control panel and NAC panels.

Shop Drawings: Submit (2) bound full size sets of shop drawings showing equipment,
device locations, and connecting wiring of entire fire alarm system depicted on scaled
architectural floor plans with Installer’s border sheet. Include wiring and riser diagrams
and battery calculations. Provide distance and proposed route for each notification
appliance circuit. Devices shall include proposed address label. Electronic copy of
architectural floor plans will be provided by Engineer in format compatible with most
recent release of AutoCAD upon request. Copies of Project Construction Documents or
details there from may NOT be a part of the shop drawing submittal.

Authority Having Jurisdiction Submittal: Submit (1) one copy of Product Data and Shop
Drawings as specified above to Authority Having Jurisdiction. Engineers shall review
and approve shop drawings. Resubmit if required to make clarifications or revisions to
obtain approval.

Maintenance Data: Submit maintenance data and parts lists for each type of fire alarm
equipment installed, including furnished specialties and accessories. Include this data,
product data, and shop drawings in maintenance manual.

As-Builts:  Submit (3) three bound full size sets of scaled architectural floor plans
depicting final device and equipment locations, all circuiting, and pathway and terminal
cabinet locations. Include wiring and riser diagrams with battery calculations based off
of installation. Also submit (3) copies of Product Data, Installation Instructions, Device
Address List, System Matrix, System Status and Programming Report and all other
pertinent information specified elsewhere within document.

Test Reports: Submit a letter and a copy of the test report indicating proper functioning
of the system, and conformance to the requirements of the Contact Documents.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Manufacturers: The allowed manufacturers must provide a system that is UL listed to operate
with the existing Notifier Onyx city wide network, the manufacturers offering products that may
be incorporated into the Work include:

1.

Notifier; Honeywell International, Inc.

2.2 MASTER FIRE ALARM CONTROL UNIT (MFACU)

A.  Basis of Design: Notifier NSF 3030.

B. General: The MFACU shall meet the following general requirements:

1.

2.

The fire alarm panel shall be a voice evacuation system, complete with speakers to meet

the audibility requirements as defined in NFPA 72.

Signal Line Circuits: Alarm, trouble and supervisory signals from all intelligent reporting

devices shall be encoded onto an NFPA Style 6 (Class A) Signaling Line Circuit (SLC).

Initiation Device Circuits: Initiation Device Circuits (IDC) shall be wired Class A (NFPA

Style D).

Notification Appliance Circuits: Notification appliance circuits shall be wired Class B

(NFPA Style Y).

Digitized electronic signals shall employ check digits or multiple polling. In general a

single ground or open on any system signaling line circuit, initiating device circuit, or

notification appliance circuit shall not cause system malfunction, loss of operating power
or the ability to report an alarm.

Loss of Power: Alarm signals arriving at the main MFACU shall not be lost following a

power failure (or outage) until the alarm signal is processed and recorded.

System Response to an Alarm Condition: When a fire alarm condition is detected and

reported by one of the system initiating devices or appliances, the following functions

shall immediately occur:

a. The system alarm LED shall flash. A local piezo-electric signal in the control panel
shall sound.

b. The 640-character LCD display shall indicate all information associated with the
fire alarm condition, including the type of alarm point and its location within the
protected premises.

c. On systems equipped with a printer, printing and history storage equipment shall
log the information associated each new fire alarm control panel condition, along
with time and date of occurrence.

d. All system output programs assigned via control-by-event equations to be activated
by the particular point in alarm shall be executed, and the associated system
outputs (alarm notification appliances and/or relays) shall be activated. Exact
programming shall be provided by the Contractor to meet the Owners
requirements.

e. Activate all alarm notification appliances in the building, sounding and flashing in
synchronization continuously until manually silenced, or until the initiating device
and control unit have been reset to normal condition.
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Activate digital alarm communicator.

Deactivate door hold control relay such that all smoke doors are allowed to close.

Remove power from escalators.

Activate elevator recall sequence if smoke is detected in any elevator lobby or in

the elevator equipment room.

J- Close fire shutter on escalators if smoke is detected by a detector on either side of
the shutter.

System Response to a Trouble Condition:

~ oge

a. System AC power trouble signal shall not be sent unless maintained for 8 hours (or
more).

b. Provide adjustable time delay for all trouble signals prior to transmission.

c. Default setting shall be immediate transmission for all supervising signals.

C.  MFACU - Minimum Requirements: The MFACU shall contain a microprocessor based Central
Processing Unit (CPU), with voice evacuation. The CPU shall communicate with and control
the following types of equipment used to make up the system: intelligent detectors, addressable
modules, local and remote operator terminals, printers, annunciators, and other system
controlled devices. The main MFACU shall perform the following functions:

1.

2.

Supervise and monitor all intelligent addressable detectors and monitor modules
connected to the system for normal, trouble and alarm conditions.

Supervise all initiating, signaling, and notification circuits throughout the facility by way
of connection to monitor and control modules.

Detect the activation of any initiating device and the location of the alarm condition.
Operate all notification appliances and auxiliary devices as programmed.

Visually and audibly annunciate any trouble, supervisory or alarm condition on operator's
terminals, panel display, and annunciators.

D.  System Capacity and General Operation: The system shall have the following capacities and
general operation modes:

1.

The MFACU shall be capable of connecting to the number of devices shown on drawings
or capable of expansion to 198 intelligent/addressable devices per SLC and 2048
annunciation points per system, whichever is greater. The number of SLCs provided shall
be as indicated on the Drawings. Each SLC shall not carry more than 75% of its load
capacity.

The MFACU shall include a full featured operator interface control and annunciation
panel that shall include a backlit, 640 character liquid crystal display, individual, color
coded system status LEDs, and an alphanumeric keypad for the field programming and
control of the fire alarm system.

All programming or editing of the existing program in the system shall be achieved
without special equipment and without interrupting the alarm monitoring functions of the
fire alarm control panel.

E. Central Processing Unit: The Central Processing Unit (CPU) shall communicate with, monitor,
and control all other modules within the control panel. Removal, disconnection or failure of any
control panel module shall be detected and reported to the system display by the CPU.

1.

The CPU shall contain and execute all control-by-event (including ANDing, ORing,
NOTing, CROSSZONEIing) programs for specific action to be taken if an alarm
condition is detected by the system. Such control-by-event programs shall be held in non-

City of Richmond
Main Library Fire Alarm Replacement 268311-4

Fire Alarm



volatile programmable memory, and shall not be lost with system primary and secondary
power failure. The CPU shall also provide a real-time clock for time annotation of all
system displays. The Time-of-Day and date shall not be lost if system primary and
secondary power supplies fail.

The CPU shall be capable of being programmed on site without requiring the use of any
external programming equipment. Systems that require the use of external programmers
or change of EPROMs are not acceptable.

The CPU and associated equipment are to be protected so that they will not be affected
by voltage surges or line transients consistent with UL standard 864.

F. Display: The system display shall provide all the controls and indicators used by the system
operator and may also be used to program all system operational parameters. The display
assembly shall contain, and display as required, custom alphanumeric labels for all intelligent
detectors, addressable modules, and software zones.

1.

The system display shall provide an 640-character back-lit alphanumeric Liquid Crystal
Display (LCD). It shall also provide five Light-Emitting-Diodes (LEDs), that will
indicate the status of the following system parameters: AC POWER, SYSTEM ALARM,
SYSTEM TROUBLE, DISPLAY TROUBLE, and SIGNAL SILENCE.

The system display shall provide a full QWERTY keypad with control capability to
command all system functions, entry of any alphabetic or numeric information, and field
programming. Two different password levels shall be accessible through the display
interface assembly to prevent unauthorized system control or programming.

The system display shall include the following operator control switches: SIGNAL
SILENCE, LAMP TEST, RESET, and ACKNOWLEDGE.

G.  Signaling Line Circuit (SLC) Interface Board: The MFACU shall contain SLC interface boards
as required to communicate with the SLC loops as shown on the Drawings. Each SLC board
shall monitor and control a minimum of 318 intelligent addressable devices. This includes 159
analog detectors (Ionization, Photoelectric, or Thermal) and 159 monitor or control modules.

1.

Each SLC interface board shall contain its own microprocessor, and shall be capable of
operating in a local mode (any SLC input activates all or specific SLC outputs) in the
event of a failure in the main CPU of the control panel. The SLC interface board shall not
require any jumper cuts or address switch settings to initialize SLC Loop operations. SLC
interface boards shall provide power and communicate with all intelligent addressable
detectors and modules connected to it's SLC Loop on a single pair of wires. This SLC
Loop shall be capable of operation as NFPA Style 4, Style 6, or Style 7.

Each SLC interface board shall receive analog information from all intelligent detectors
and shall process this information to determine whether normal, alarm, or trouble
conditions exist for that particular detector. The SLC interface board software shall
include software to automatically maintain the detector's desired sensitivity level by
adjusting for the effects of environmental factors, including the accumulation of dust in
each detector. The analog information may also be used for automatic detector testing
and for the automatic determination of detector maintenance requirements.

H.  System manual evacuation signal and paging control:

1.

The system shall provide dual audio output which shall allow the evacuation signal and
prerecorded message to be transmitted over selected circuits while simultaneously
permitting paging to be transmitted over other selected circuits.
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2. Each signal circuit shall have three manually selected modes.

a.

b.

Automatic mode; the circuit shall operate in its preprogrammed, selective
evacuation signal and prerecorded message sequence.

Manual evacuation mode; the circuit shall transmit the evacuation signal and
prerecorded message upon manual selection at the fireman's control and status
panel.

Paging mode; when the paging mode is selected during either automatic or manual
evacuation mode, the evacuation signal shall continue to sound until the
microphone button is pressed for a paged signal. Once the microphone button is
released, the evacuation tone shall again sound when in the manual or automatic
evacuation mode. When not in automatic or manual evacuation, the paging mode
shall operate as described without the prerecorded evacuation signal.

3. Each circuit shall be provided with a visual indicator to indicate that the
evacuation/prerecorded message sequence is being transmitted and a second indicator to
indicate that paging or the alerting signal is being transmitted.

4. A function selector switch shall permit emergency voice and alarm transmission to be
made to selected areas by the use of zone selection switches. The alarm tone shall
continue to sound in those zones not selected for voice transmission.

The function selector switch shall allow all alarm tones to be silenced and selective
voice transmission only shall be permitted via zone selection switches.

If the function selector switch is not returned to the normal position, prior to
closing the access panel, an audible and visual trouble signal shall be initiated.
Facility for total building evacuation or paging shall be accomplished by means of
a dual function "all circuit" switch.

Each alarm zone shall be provided with an individual selection switch for the
purpose of selective voice and/or tone transmission. Zone selection switches shall
be maintained contact type with visual indication operation. The voice
communication system shall have provision for at least a separate zone for the
following:

1) Each floor of each building.

2) Penthouse level.

3) Exit stairwells (one zone each stairwell).

4) Elevator lobbies per local code authority.

5) Elevator cabs.

6) Each area of rescue assistance.

I Serial Interface Board: The MFACU shall contain a serial interface board to provide an EIA-
232 interface between the fire alarm control panel and the UL Listed Electronic Data Processing
(EDP) peripherals. The serial interface board shall allow the use of multiple printers, CRT
monitors, and other peripherals connected to the EIA-232 ports. In addition, the serial interface
board shall provide one EIA-485 port for the serial connection to annunciation and control
subsystem components; LEDs shall be provided to show operational status. All serial interface
input/outputs shall be optically isolated to provide protection from surges and/or earth grounds.
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J. Operators Terminal: Provide an operators terminal which allows the following minimum
functions. In addition, the operators terminal shall support any other functions required for
system control and/or operation:

Acknowledge (ACK/STEP) Switch
Signal Silence Switch

System Reset Switch

System Test Switch

Lamp Test Switch

MR

K.  Remote Transmissions: The MFACU shall be interfaced to a NFPA 72 type, dual-line Digital
Alarm Communications Transmitter (DACT) for transmission of its fire alarm, supervisory, and
trouble signals to the Owner’s designated receiving station. Provide a DACT which is fully
compatible and is capable of proper call in, signal exchange and disconnect with the receiving
equipment. DACT shall be provided with integral rechargeable batteries with automatic
charger. Unit shall perform a self test once every 24 hours. Failure shall initiate a local trouble.
Loss of any telephone line shall initiate a local trouble. Trouble signal for AC power loss must
not be sent unless maintained for 6 hours or more. The following signals, in order of
precedence shall be reported as applicable:

1. Fire.

2. Waterflow.
3. Supervisory.
4, Trouble.

L. Power Supply: The MFACU power supply(ies) shall operate on 120 VAC, 60 Hz circuit with
dedicated ground and shall have a continuous rating adequate to power all equipment and
functions in full alarm continuously. All modules and drivers must be able to withstand
prolonged short circuits in the field wiring, either line-to-line or line-to-ground, without
damage. Further, the power supply shall be expandable for additional notification appliance
power in 3.0 Ampere increments.

1. The power supply shall provide a battery charger for 60 hours of standby using dual-rate
charging techniques for fast battery recharge.

M. Emergency Power Supply: Components include batteries, charger, and an automatic transfer

switch.

1. Batteries.  Sealed maintenance-free lead calcium construction with fully gelled
electrolyte.
a. Battery Nominal Life Expectancy: 15 years, minimum.

b. Battery Capacity: Comply with NFPA 72. Under maximum quiescent load
(system functioning in a non-alarm condition), the secondary supply shall have
sufficient capacity to operate the entire system for 60 hours; and at the end of that
period, shall be capable of operating all alarm notification appliances used for
evacuation or to direct aid to the location of the emergency for 5 minutes.

c. Magnetic door holders are not served by emergency power. Magnetic door holders
are released when normal power fails.
d. Battery Calculations: Calculations must be based on the most distant notification

appliance on each circuit such that the voltage level at the end of 60 hours of
monitor and 5 minutes of alarm is greater than the listed minimum operating
voltage for that appliance.
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Battery Charger: Solid-state, fully automatic, variable-charging-rate type. Provide
capacity for 150 percent of the connected system load while maintaining batteries at full
charge. If batteries are fully discharged, the charger recharges them completely within
four hours. Charger output is supervised as part of system power supply supervision.
Integral Automatic Transfer Switch: Transfers the load to the battery without loss of
signals or status indications when normal power fails.

N.  Enclosures: The MFACU shall be housed in a UL listed cabinet suitable for surface or semi-
flush mounting. Cabinet and front shall be corrosion protected, given a rust-resistant prime coat,
and manufacturer's standard finish. The door shall provide a key lock and shall include a glass
or other transparent opening for viewing of all indicators. For convenience, the door may be
hinged on either the right or left side (field selectable).

2.3 EMERGENCY VOICE/ALARM COMMUNICATIONS SYSTEM

A.  As indicated on the drawings provide emergency voice communication systems with the
following characteristics and features:

1.

o

Systems with voice capability shall comply with NFPA 72 concerning one-way Public
Address (PA) emergency communications, especially with regards to survivability
requirements. Provide dual riser systems as required to comply.

One-way voice/alarm systems shall be dual channel, permitting the application of an
evacuation signal to one or more zones simultaneously with manual voice paging to the
other zones. Communication zones shall be capable of being selected in any combination.
Each floor, exit stairwells (one zone each stairwell), elevator lobbies per local code
authority, elevator cabs, each area of rescue assistance, and large assembly space shall be
a separate communication zone.

Control module shall be provided, which contains a central oscillator motherboard,
microphone inputs and dual channel mixer/pre-amplifier circuits necessary for proper
system operation. Provide two (2) in-phase alarm oscillators and two (2) independent
auxiliary oscillators. Provide Slow Whoop alarm oscillators which make a slowly
ascending tone from 200 to 830Hz in 2.5 seconds.

Dual pre-amplifier module shall provide continuous supervision of the dual pre-amplifier,
dual alarm oscillators and microphone output levels. This module shall provide
individual channel "trouble" LED's, automatic monitoring and switching for all system
amplifiers.

A hand-held, push-to-talk microphone with self-winding five-foot coiled extension cable
shall be recessed within a protective panel-mounted enclosure at the Main Control Panel.
The microphone shall be a noise-canceling communication type with a frequency range
of 200 to 4,000Hz.

A control switch module shall be furnished to provide manual access for authorized
fire-fighting personnel of the audio control module functions. Include "all circuits",
"manual alarm”, "auxiliary 1 tone", "auxiliary 2 tone", "oscillator stop”, and "audio
trouble reset" pushbuttons.

Provide switches for manual speaker circuit selection.

Dual channel message player shall provide a prerecorded evacuation message and shall
contain switching circuits, volume control, trouble indication, selection switches, test
switch, and speaker.
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2.4

2.5

10.  Provide duplicate tone oscillators, pre-amplifiers, and power amplifiers. In the event of
an amplifier, a pre-amplifier or a tone oscillator failure, the system shall automatically
switch all functions performed by that failed unit to an assigned standby unit.

11.  Normal amplifier power shall be a minimum of 125% of the full speaker load, per
channel. For calculation purposes use the amplifiers continuous two-tone output rating
and the designed power setting for each speaker. A copy of this calculation shall be
provided as part of the submittals.

12. At least one back up amplifier shall be provided for each DAA location. The minimum
backup power shall be equal to the largest amplifier served from the DAA. Failure of any
amplifier shall automatically result in the defective unit being switched offline and
replaced with the backup.

13.  The system panel shall include a local speaker and switch for testing the prerecorded
message.

VOICE AMPLIFIER CABINET (DAA)

Wherever a Voice Amplifier Cabinet (DAA) is indicated on the drawings, provide a UL listed,
modular, programmable, microprocessor-based network interface remote panel with the
following features for a distributed network fire alarm system. Provide audible voice
evacuation signal speaker amplifiers, dual channel paging amplifiers, intelligible voice drivers,
power supplies, batteries, hardware, and standby amplifiers for capacity as required for the Base
speakers, specified future Tenant devices, and 25% spare within Fire Alarm DAA panels. The
fire alarm DAA typical area of service shall include the floor the DAA is located on. Refer to
the Fire Alarm Riser Diagram for additional information and DAA quantities.

Provide at least one back up amplifier for each DAA location. The minimum backup power
shall be equal to the largest amplifier served from the DAA. Failure of any amplifier shall
automatically result in the defective unit being switched offline and replaced with the backup.

ALARM APPLIANCES

Speakers shall be located as shown on the Drawings; speakers located outdoors shall be listed
for use in wet locations. Speakers shall have the following specifications:

1. Voltage: Speakers shall operate on 25V or 70.7V RMS nominal.
Programming: Speakers shall be field programmable without the use of special tools to
provide multiple sound levels from 0.25 to 2.0 Watts.

3. Sound Level: Speakers shall have a sound level of at least 90 dBA measured at 10 feet
from the device and have a frequency range of 400 to 4,000 Hz.

4. Mounting: Provide flush mounting devices suitable for mounting in a standard single
gang device box unless otherwise indicated on the Drawings. Mount devices at heights
indicated on plans or 6" Below Finished Ceiling (BFC), whichever is lower.

Strobe Lights shall be located as shown on the Drawings. Strobe lights indicated for use at
exterior of the building shall be mounted at the indicated elevation and listed for use in wet

locations. Strobe lights shall have the following specifications:

1. Voltage: Strobe lights shall operate on 24 VDC nominal.
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Programming: Strobes shall field programmable without the use of special tools to
provide 15/75, 30, 75, and 110 Candela output.

3. Maximum pulse duration: 2/10ths of one second.

4. Mounting: Provide flush mounting devices suitable for mounting in a standard single
gang device box unless otherwise indicated on the Drawings. Mount devices at heights
indicated on plans or 6" Below Finished Ceiling (BFC), whichever is lower.

5. Strobe intensity and flash rate: Must meet minimum requirements of UL 1971. Provide
strobe lights with specific intensity Candela (Cd) rating if such is indicated adjacent to
the device symbol on the Drawings.

6. Strobes shall be synchronized

C.  Audible/Visual Combination Devices shall be located as shown on the Drawings and shall

comply with all applicable requirements for both Programmable Electronic Sounders and Strobe
Lights. Mount devices at heights indicated on plans or 6" Below Finished Ceiling (BFC),
whichever is lower.

2.6 INITIATING DEVICES

A.  Addressable Devices - General: Unless otherwise indicated on the Drawings all initiating
devices shall be individually addressable. Addressable devices shall comply with the following
requirements:

1.

2.

Address Setting: Addressable devices shall provide an address-setting means that use
rotary decimal switches configured to provide decade (numbered 1 to 10) type addresses.

Connections: Addressable devices shall be connected to a Signaling Line Circuit (SLC)
with two (2) wires. Signaling Line Circuits shall originate as indicated on the Riser
Diagram shown in the Drawings.

Operational Indications: Addressable initiation devices shall provide dual alarm and
power LEDs. Both LEDs shall flash under normal conditions, indicating that the device is
operational and in regular communication with the control panel. Both LEDs shall be
placed into steady illumination by the MFACU to indicate that an alarm condition has
been detected. The flashing mode operation of the detector LEDs shall be optional
through the system field program. An output connection shall also be provided in the
device base to connect an external remote alarm LED.

Intelligent Initiation Devices: All smoke detectors shall be the "intelligent" in that smoke
detector sensitivity shall be set through the MFACU and shall be adjustable in the field
through the field programming of the system. Sensitivity shall be capable of being
automatically adjusted by the MFACU on a time-of-day basis. Using software in the
MFACU, detectors shall be capable of automatically compensating for dust accumulation
and other slow environmental changes that may affect performance. The detectors shall
be listed by UL as meeting the calibrated sensitivity test requirements of NFPA Standard
72, Chapter.

Device mounting Base: Unless otherwise specified all detectors shall be ceiling- mount
and shall include a separate twist-lock base with tamper proof feature.

Sounder Base: Where indicated on the Drawings, provide bases with a built-in (local)
sounder rated at 85 dBA minimum. Configure sounder bases such that sounders are
activated under conditions as described or otherwise indicated on the Drawings.

Test Means: The detectors shall provide a test means whereby they will simulate an alarm
condition and report that condition to the control panel. Such a test may be initiated at the
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detector itself (by activating a magnetic switch) or initiated remotely on command from
the control panel when in the "test" condition.

8. Device Identification: Detectors shall store an internal identifying type code that the
control panel shall use to identify the type of device. Device identifications shall be ether

PHOTO or THERMAL.
B. Pull Stations: Addressable type, pull stations shall, on command from the Control Panel, send

data to the panel representing the state of the manual switch. They shall use a key operated test-
reset lock, and shall be designed so that after actual emergency operation, they cannot be
restored to normal use except by the use of a key. Pull stations that employ a glass break rod are
not acceptable.

1. Pull stations shall have a dual-action mechanism requiring two actions to initiate alarm.

2. All pull stations shall have a positive, visual indication of operation and utilize a double
pole, double throw key type reset.

3. Construction: Pull stations shall be constructed of Lexan or other material suitable to the

installation environment with clearly visible operating instructions provided on the cover.
The word FIRE shall appear on the front of the stations in raised letters, 1.75 inches or
larger. Stations shall be suitable for surface mounting or semiflush mounting as shown on
the plans. Mount devices at heights indicated on plans.

4. Provide surface mounted station relocators over existing fire alarm pull station recessed
junction boxes to lower the pull station height to 48 above finished floor to top of box.
Basis of design is EST #RR-32RL.

C.  Photoelectric Smoke Detectors: Photoelectric smoke detectors shall use the photoelectric (light-
scattering) principal to measure smoke density and shall, on command from the control panel,
send data to the panel representing the analog level of smoke density. Unless otherwise
indicated on the Drawings all smoke detectors shall be photoelectric type.

1. Plug-in Arrangement: Detector and associated electronic components are mounted in a
module that connects in a tamper-resistant manner to a fixed base with a twist-locking
plug connection. Terminals in the fixed base accept building wiring.

D.  Thermal Detectors: Thermal Detectors shall be intelligent addressable devices rated at 200°F.
(93° C.) and unless otherwise indicated on the Drawings shall have a rate-of-rise element rated
at 15° F. (9.4° C.) per minute. Thermal detectors shall use an electronic sensor to measure
thermal conditions caused by a fire and shall, on command from the control panel, send data to
the panel representing the analog level of such thermal measurements.

1. Plug-in Arrangement: Detector and associated electronic components are mounted in a
module that connects in a tamper-resistant manner to a fixed base with a twist-locking
plug connection. Terminals in the fixed base accept building wiring.

E. Non-Rate of Rise Detectors: Where indicated on the Drawings provide thermal detectors with
non-rate of rise thermal elements. Non-rate of rise detectors are indicated by NRR adjacent to
the thermal detector symbol.

F. Duct Smoke Detector: In-Duct Smoke Detector Housings shall accommodate either an
intelligent ionization sensor or an intelligent photoelectric sensor as described elsewhere. The
device, independent of the type used, shall provide continuous analog monitoring and alarm
verification from the panel. When sufficient smoke is sensed, an alarm signal shall be initiated
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2.7

2.8

at the MFACU. Unless otherwise indicated on the Drawings all duct smoke detectors shall be
photoelectric type

1. Installation: Duct detectors and related items shall be furnished and connected by the
Division 26 (Electrical) Contractor but installed by the Division 23 (Mechanical)
Contractor.

2. Each duct detector installation shall have a hinged or latched access panel, 127x12”
minimum, for sampling tube inspection and cleaning. Coordinate with Mechanical
Contractor.

ELEVATOR RECALL

Heat detectors at the following locations shall initiate (via the MFACU) the shunt tripping of
power to the elevator circuit breakers.

1. Elevator Pit.

2. Elevator Shaft

3. Elevator Equipment Room

Smoke detectors at the following locations shall initiate automatic Phase I elevator recall per

ANSI 17.1.2.27.3.2.

1. Elevator Lobby detectors except the lobby detector on the designated floor.

2. Smoke detectors in the elevator machine room.

3. Elevator Shaft.

4. Elevator lobby detectors located on the designated recall floors shall be programmed to
move the cars to the alternate recall floor.

MISCELLANEOUS SYSTEM ITEMS

The MFACU shall be equipped with a network module that allows the panel to communicate
over Notifier’s ONYX network. The ONYX network is existing.

Addressable Dry Contact Monitor Module: Addressable Monitor Modules shall be provided to
connect one supervised IDC zone (either Style D or Style B) of conventional Alarm Initiating
Devices (any Normally Open [N.O.] dry contact device) to one of the Fire Alarm Control Panel
Signaling Line Circuit Loops. Monitor modules shall be installed as required by the system
configuration. All required monitor modules may not be shown on the Drawings.

1. Indication of Operation: Unless otherwise indicated on the Drawings an LED shall be
provided that shall flash under normal conditions, indicating that the Monitor Module is
operational and in regular communication with the control panel.

2. Mounting Requirements: Monitor Modules shall mount in a standard 4-inch square, 2-
1/8" deep electrical boxes.
3. Location Requirements: Monitor Modules shall be located within conditioned space.

Two Wire Detector Monitor Module: Addressable Monitor Modules shall be provided to
connect one supervised IDC zone, either Class A or B (Style D or Style B operation) of
conventional 2- wire smoke detectors or alarm initiating devices (any N.O. dry contact device)
to one of the Fire Alarm Control Panel Signaling Line Circuit Loops. Monitor modules shall be
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installed as required by the system configuration. All required monitor modules may not be
shown on the Drawings.

1. Indication of Operation: Unless otherwise indicated on the Drawings an LED shall be
provided that shall flash under normal conditions, indicating that the Monitor Module is
operational and in regular communication with the control panel.

2. Mounting Requirements: Monitor Modules shall mount in a standard 4-inch square, 2-
1/8" deep electrical boxes.
3. Location Requirements: Monitor Modules shall be located within conditioned space.

D.  Addressable Control Module: Addressable Control Modules shall be provided to supervise and
control the operation of one conventional Notification Appliance Circuit (NAC) of compatible,
24 VDC powered, polarized Audio/Visual (A/V) Notification Appliances. For fan shutdown
and other auxiliary control functions, the control module may be set to operate as a dry contract
relay. The control module shall provide address-setting means using decimal switches and shall
also store an internal identifying code that the control panel shall use to identify the type of
device. An LED shall be provided that shall flash under normal conditions, indicating that the
control module is operational and is in regular communication with the control panel.

1. Mounting Requirements: Control Modules shall mount in a standard 4-inch square, 2-
1/8" deep electrical boxes.

2. Configuration: The control module NAC circuit may be wired for Style Z or Style Y
(Class A/B) with up to 1 Amp of inductive A/V signal, or 2 Amps of resistive A/V signal
operation, or as a dry contact (Form C) relay. The control module shall be suitable for
pilot duty applications and rated for a minimum of 0.6 amps at 30 VDC. The relay coil
shall be magnetically latched to reduce wiring connection requirements, and to insure that
100% of all auxiliary relay or NACs may be energized at the same time on the same pair

of wires.
3. Location Requirements: Monitor Modules shall be located within conditioned space.
4. Power Source: Audio/visual power shall be provided by a separate supervised power loop

from the main fire alarm control panel or from a supervised, UL listed remote power
supply. A/V power sources and connections are not shown on the Drawings.

5. Test Switch: A magnetic test switch shall be provided to test the module without opening
or shorting its NAC wiring.

E. Isolator Module: Isolator Modules shall be provided to automatically isolate wire-to- wire short
circuits on an SLC loop. The Isolator Module shall limit the number of modules or detectors
that may be rendered inoperative by a short circuit fault on the SLC Loop.

1. Operation: Isolator Modules shall operate such that if a wire-to-wire short occurs, the
Isolator module shall automatically open-circuit (disconnect) the SLC loop. When the
short circuit condition is corrected, the Isolator Module shall automatically reconnect the
isolated section. The Isolator Module shall not require any address-setting, and its
operations shall be totally automatic. It shall not be necessary to replace or reset an
Isolator Module after its normal operation.

2. Mounting: The Isolator Module shall mount in standard 4-inch square, 2-1/8" deep
electrical boxes. It shall provide a single LED that shall flash to indicate that the Isolator
is operational and shall illuminate steadily to indicate that a short circuit condition has
been detected and isolated.

3. Isolation Modules shall be mounted at the same height as required for A/V devices.
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F. Remote Display Annunciator: The Alphanumeric display annunciator shall be a supervised,
remotely located back-lit LCD display containing a minimum of eighty (80) characters for
alarm annunciation in clear English text. The LCD annunciator shall display all alarm and
trouble conditions in the system and duplicate manual switching functions of the MFACU,
including acknowledging, silencing, reset, and test. The remote annunciator shall also have a
LED graphic display panel mounted adjacent to the LCD display.

1. System Capacity: The system shall allow a minimum of four LCD annunciators. In
addition to annunciation functions, each LCD annunciator shall be capable of the
following software programmed system functions: Acknowledge, Signal Silence and
Reset.

2. Connections: The annunciator shall connect to a two-wire EIA-485 interface. The two-
wire connection shall be capable operation at distances of 6,000 feet. Provide interface to
fiber optic cable systems and/or repeater units where such are indicated on the Drawings.

3. Protection: The annunciator shall be outfitted with a full Lexan cover on hinged door
with locking key access.

G.  Zone Map: Zone maps shall show entire building layout with initiating devices, remote
annunciators, and MFACU. Room numbers shall reflect actual building signage, not
architectural room numbers. Zone maps shall be large enough scale to read device labels easily
and clearly. Do not display notification appliances on zone maps.

H. Remote Annunciator Indicator Lights (RAIL): Remote annunciator indicator lights shall be
provided in locations where indicated on the Drawings. RAILs shall be provided with a key
type switch for testing of the annunciated device. In addition, RAILs shall have the following
features:

1. Voltage: RAILs shall operate on 24 VDC nominal.

2. Mounting: Provide flush mounting devices suitable for mounting in a standard single
gang device box unless otherwise indicated on the Drawings. Unless otherwise indicated
on the Drawings, RAILs shall be mounted as described for electronic sounders above.

L Door Hold-Open Magnets: Door hold open magnets shall be suitable for mounting in a single
gang electrical device box. Door hold open magnets shall be furnished with keepers, door
chains, and other accessories as required to properly hold open doors as indicated on the
Drawings. Holding force of the magnet shall be appropriate for the door to be held open. Proper
attachment of door magnet hardware to doors is the responsibility of the Division 26 Contractor.
Door hold open magnets shall operate in a fail safe manner, i.e., the door shall release in event
of a failure of voltage to the device.

1. Door hold open magnets: Door hold open magnets shall be configured to operate from a
nominal 24 VDC system and shall be powered from the MFACU. Magnets shall
automatically de-energize when loss of power is occurred at the MFACU.

2. Device box support: Door hold open magnet device boxes shall be securely attached to
the building structure by means of wood blocking or other equally effective means.
Boxes attached directly to only one metal stud or boxes supported by means of expansion
type fasteners are not acceptable.

J. TVSS: The system shall be equipped with the following protective devices to prevent damage
or nuisance alarms by nearby lightning strikes, stray currents, or voltage transients. The devices
are to be provided by the fire alarm equipment supplier:
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K. Wire

On AC Input: A feed-through (not a shunt-type) branch circuit transient arrestor such as
the EFI HWM-120, Leviton OEM-120EFI, Northern Technologies DMK-B, Transtector
ACP100BWN3, or equivalent UL Listed device by Square-D or EIT. Install in a listed
enclosure near the electrical panelboard and trim excess lead lengths. Wind small coil in
the branch circuit conductor, within panelboard, downstream of the suppressor
connection. Coil is to be about 1" diameter, 5 to 10 turns, and tie-wrapped.

On DC Circuits Extending Outside Building: Adjacent to the FACU, and also near point
of entry to outlying building, provide "pi"-type filter on each leg, consisting
of a primary arrestor, series impedance, and a fast acting secondary arrestor which
calmps between 30 and 40 Volts. Acceptable models include Innovative Technology
D2S33-2ML, Simplex 2081-9027 and 2081-9028, Transtector TSP8601, Ditek
DTKxLVL series, Citel America B280-24V, and Northern Technologies DLP-42, or
equivalent by Square-D or EIT.

Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, THHN/THWN,
color-coded insulation.

a. Low-Voltage Circuits: No. 18 AWG, minimum.

b. Line-Voltage Circuits: No. 12 AWG, minimum.

Power-Limited Circuits: NFPA 70, Types FPL, FPLR, or FPLP, as recommended by
manufacturer. Data Loop wire shall be shielded pair #18 AWG, 30 pf/ft capacitance or
less, unless specifically prohibited by the equipment manufacturer and stated on the
wiring submittal

2.9 FIBER-OPTIC CABLES, CONNECTORS, AND TERMINAL EQUIPMENT

A. Multimode Cables: Factory fabricated, indoor, interlocking armored, jacketed, low loss, glass
type, fiber optic, multimode, graded index, operating at 850 and 1300 nm.

1. Backbone, Strands per Cable: See plans
2. Color coded: Orange
3. Dimensions: 50-micrometer core diameter; 125-micrometer cladding diameter.
4. Maximum Attenuation: Minus 2.25 dB/km at 850 nm; minus 12 dB/km at 1300 nm.
5. Minimum Modal Bandwidth: 160 MHz/km at 850 nm; 500 MHz/km at 1300 nm.
6. Operating Temperature Range: Minus 20 to plus 70 deg C.
B. Cable Connectors: Ceramic ferrule with composite hardware, duplex ST couplers with self-

centering, axial alignment mechanisms. Insertion loss not more than 0.20 dB. Provide rubber
or plastic boot for strain relief.

C.  Fiber Cabinet: Modular cabinets housing multiple slots of 6 port duplex cable coupler plates.

1. Permanent Connection: Permanently connect each end of installed backbone fiber to a
connector module on coupler plate.
2. Number of Connectors per Field: 12 ports total as shown on plans. Cabinets shall be
loaded with 6 port ST duplex multi-mode connector plates.
3. Mounting: wall
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PART 3 - EXECUTION

3.1

A.

FIRE ALARM SYSTEM INSTALLATION AND CONFIGURATION

Installation of the MFACU and connection of all circuits shall be performed by person meeting

requirements listed in Quality Assurance paragraph.

1. All connections at the MFACU must be made by the Manufacturer's authorized, factory
trained representative (rather than by the electrical contractor).

All equipment and components shall be installed in strict compliance with manufacturers'
recommendations. Consult the manufacturer's installation manuals for all wiring diagrams,
schematics, physical equipment sizes, etc., before beginning system installation.

1. All system components shall be attached to walls and ceiling/floor assemblies and shall
be held firmly in place (e.g., detectors shall not be supported solely by suspended
ceilings). Fasteners and supports shall be adequate to support the required load.
Adhesives are not permitted to mount fire alarm system components to building surfaces
or structure.

Circuit Breaker serving MFACU shall be lockable and locked in the “ON” position.

All addressable loop controller circuits must be "Class A" and shall have a minimum of 20%
spare addresses for future use. "T-taps" from the loop are not permitted. To minimize the impact
of a wiring fault on the system, isolation modules must be provided as follows:

For each circuit extending outside the building.

Within 15 feet of the MFACU, at each end of the loop.

At the Terminal Cabinet, at each end of the loop.

Minimal of (1) midway through the loop address scheme. Additional modules shall be
provided after each 25 devices or control points on each addressable circuit.

5. Isolation modules not located at the MFACU shall be mounted readily visible in
unfinished spaces (i.e. electrical rooms, mechanical rooms, and janitorial closets) only at
same height as audio/visual devices.

sl s

Manual Pull Stations shall be surface mounted.

Visible signals must be the strobe (flash discharge) type, with white or clear lens, and shall
comply with current ADA requirements for intensity, placement, and synchronization.

The MFACU must have an Alarm Silence switch, and be equipped with the Subsequent Alarm

(alarm resound) feature. Any remote annunciators or graphic displays located away from the

alarm area must also include an audible signal with alarm resound feature.

1. Alarm Silence shall not reverse AHU shutdown and disable smoke evacuation system.
Provide supervised Hand-Off-Auto switches at the MFACU for any smoke control
equipment.

All supervisory trouble signals shall be different and distinct from a normal system trouble and
shall be non-silenceable.
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L Provide a supervised “AHU Shutdown Defeat” toggle switch in the MFACU. Provide an
informative engraved label at switch indicating “Normal” position. The switch must cause a
system “trouble” indication when it is placed in the off (“Shutdown Defeated”) position.

J. Provide a supervised “Elevator Recall Defeat” toggle switch in the MFACU. Provide an
informative engraved label at switch indicating “Normal” position. The switch must cause a
system “trouble” indication when it is placed in the off (“Recall Defeated”) position.

K.  Provide a supervised “Speaker Defeat” toggle switch in the MFACU. Provide an informative
engraved label at switch indicating “Normal” position. The switch must cause a system
“trouble” indication when it is placed in the off (“Speakers Defeated”) position.

L. Wiring Method: Conceal raceway except in unfinished spaces and as indicated.

1. Horizontal Wiring:

a.

For wiring in concealed above accessible or inaccessible ceilings, wiring shall be
allowed to run in free air and supported according to Division 26 Section “Hangers
and Supports.”

For wiring in exposed areas install wiring in metal conduit according to

Division 26 Section "Raceways and Boxes."

1) The exterior of all junction boxes containing fire alarm conductors shall be
painted red; box interiors shall not be painted. Box covers for junction boxes
containing fire alarm conductors shall be painted red on both sides. All
painting of junction boxes and junction box covers shall be accomplished
prior to installation of the boxes to avoid possible problems with overspray.

2) Box covers shall be labeled to indicate the circuit(s) or function of the
conductors contained therein. Labels shall be neatly applied black lettering
on a clear background. Handwritten labels or labels made from embossed
tape are not acceptable.

3) Provide metal back boxes or plastic skirts as manufactured by fire alarm
manufacture for devices installed in a surface mounted application. Boxes
shall match device in size and color.

2. Vertical Wiring:

a. For finished spaces including but not limited to offices, lobbies, corridors,
observation deck, conference rooms, and work rooms:

1) Wiring shall be installed using metal surface mounted raceway (wire mold)
according to Division 26 Section “Raceways and Boxes.”

b. For unfinished spaces including but not limited to electrical/mechanical rooms,
unfinished janitors closets, boiler room, and parking decks.

1) Wiring shall be installed in metal conduit according to Division 26 Section
“Raceways and Boxes.”

2) The exterior of all junction boxes containing fire alarm conductors shall be
painted red; box interiors shall not be painted. Box covers for junction boxes
containing fire alarm conductors shall be painted red on both sides. All
painting of junction boxes and junction box covers shall be accomplished
prior to installation of the boxes to avoid possible problems with overspray.

3) Box covers shall be labeled to indicate the circuit(s) or function of the
conductors contained therein. Labels shall be neatly applied black lettering
on a clear background. Handwritten labels or labels made from embossed
tape are not acceptable.
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M.

4) Provide metal back boxes or plastic skirts as manufactured by fire alarm
manufacture for devices installed in a surface mounted application. Boxes
shall match device in size and color.

All wiring shall be color coded in accordance with the following scheme, which shall be
maintained throughout the system, without color change in any wire run:

Signaling Circuits Overall Red Sheath, Red (+) and Black (-)
Alarm Notification Circuits Blue (+) and Black (-)
24V System Circuits (HVAC) Yellow (+) and Brown (-)
Elevator Capture Circuits Yellow (+) and Brown (-)
Door Control Circuits Orange

N.

Cable Splices: Any and all cable splices shall be in hinged terminal cabinets only. No splicing
of conductors in outlet or junction boxes. There shall be NO splices in the system other than at
terminal blocks. "Wire nuts," crimp splices, or insulation piercing type connectors are not
acceptable. All terminal block screws shall have pressure wire connectors of the self-lifting or
box lug type. Permanent wire markers shall be used to identify all splices and terminations for
each circuit. For splices, use markers or other means to indicate which conductors leads to the
MFACU.

Detection or alarm circuits shall not be installed in raceways containing AC power or AC
control wiring. Within the MFACU, any 120 VAC control wiring or other circuits with an
externally supplied AC/DC voltage above the nominal 24 VDC system power must be properly
separated from other circuits and the enclosure must have an appropriate warning label to alert
service personnel to the potential hazard.

Provide an engraved label on MFACU and all notification appliance circuit expansion panels
identifying its 120 VAC power source. This label shall include panelboard identification and
circuit number and panelboard location.

All wiring shall be checked for grounds, opens, and shorts, prior to termination at panels and
installation of detector heads. The minimum resistance to ground or between any two
conductors shall be ten megohms (10 M0), as verified with a megger. Provide advance notice to
the Engineer of these tests.

The system shall be electrically supervised for open or (+/-) ground fault conditions in SLC,
alarm circuits, and control circuits. Removal of any detection device, alarm appliance, plug-in
relay, system module, or standby battery connection shall also result in a trouble signal. Fire
alarm signal shall override trouble signals, but any pre-alarm trouble signal shall reappear when
the panel is reset.

Supervision required: The connection between individual addressable modules and their
contract type initiating device(s) must be supervised.

Wall-mounted magnetic door holders and separate heavy-duty closers shall be used, instead of
combination door control units.

1. The electromagnets shall be controlled by the MFACU. Individual smoke detector
auxiliary contacts shall not be used to release door holders.
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U.  Spare Parts: Provide the following spare parts with the system, each individually packaged and
labeled. For percentage quantities round number up to the next larger whole number.

Fuses (2) of each size used in the system
Indoor Speaker/Strobes 4% of installed quantity
Exterior Indicating Devices 4% of installed quantity

Spot Smoke Detectors 6% of installed quantity

Spot Heat/Thermal Detectors 6% of installed quantity

Spot Smoke Detectors, Bases 2% of installed quantity
Relay Modules 4% of installed quantity
Monitor Modules 4% of installed quantity
Isolation Modules 4% of installed quantity
Isolation Bases 4% of installed quantity
Manual Stations 2% of installed quantity

3.2 SMOKE DETECTORS

A. Do not install detector heads until building is clean. Provide dust covers for bases throughout
construction. Unless suitably protected against dust, paint, etc., detectors shall not be installed
until the final construction clean-up has been completed. Contaminated detectors must be
REPLACED by the Contractor at no additional cost to the Owner.

B. A spot type smoke detector shall be provided within 15’ from MFACU, auxiliary panels, power
extenders, NAC expansion panels and other control equipment. As NAC expansion panels and
power extenders are not shown on drawings, additional detectors not shown shall be added
required to meet this provision.

C.  When installed in a room, detectors shall be oriented so their alarm light is visible from the
nearest door to the corridor, unless Remote Alarm Indicator Light (RAIL) equipped.

D.  Spot type smoke detectors mounted within 12 feet of a walking surface shall have their built-in
locking device activated. Unless suitably protected against dust, paint, etc., detectors shall not
be installed until the final construction clean-up has been completed. Contaminated detectors
must be REPLACED by the Contractor at no additional cost to the Owner.

E. Ceiling-Mounted Smoke Detectors: Not less than 4 inches (100 mm) from a side wall to the
near edge. For exposed solid-joist construction, mount detectors on the bottom of joists. On
smooth ceilings, install not more than 30 feet (9 m) apart in any direction.

F. Wall-Mounted Smoke Detectors: At least 4 inches (100 mm), but not more than 12 inches (300
mm), below the ceiling.

G. Smoke Detectors near Air Registers: Install no closer than 36 inches (1520 mm).

H.  All air duct/plenum detectors must have a RAIL located in the nearest corridor or public area
and identified by an engraved label affixed to the wall or ceiling. These detectors shall be
installed in a manner that provides suitable access for required periodic cleaning and calibration.

L Duct detector sampling tubes shall extend the full width of the duct. Those over 36 inches long
must be provided with rear support. The preferred method for doing this is to have the tube go
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through the far side of the duct, with the point of penetration tightly sealed to prevent air
leakage around the tube. This facilitates smoke testing and tube cleaning. Duct smoke detector
mounting position and air sampling tube orientation, are critical for proper operation. The
Manufacturer's detailed installation instructions must be followed. The Contractor shall mark
the direction of air flow on the duct at each duct detector location. Each duct detector
installation shall have a hinged or latched access panel, 12”x12” minimum, for sampling tube
inspection and cleaning. Coordinate with Mechanical Contractor.

Smoke detector guards, where indicated on the Drawings shall be Listed for use with the
specific model of smoke detector being protected. All smoke detector guards are to have a
separate base which must be very securely anchored to wall or ceiling. The cover must be
readily removable by the Owner for periodic detector cleaning and servicing but, to prevent
unauthorized entry, must be secured to the base by a lock or tamper resistant screws approved
by the Engineer. Metal guards must be 16 gauge or heavier steel.

AUTOMATIC SMOKE DOOR HOLD OPEN MAGNET REQUIREMENTS

Wall-mounted magnetic door holders and separate heavy-duty closers shall be used, instead of
combination door control units.

The electromagnets shall be controlled by the MFACU. Individual smoke detector auxiliary
contacts shall not be used to release door holders.

EMERGENCY VOICE/ALARM COMMUNICATIONS

Wiring Method: All wiring and cable shall be installed in a minimum 3" diameter metal
raceway according to Division 26 Section "Raceways and Boxes." Conceal raceway except in
unfinished spaces and as indicated

Riser: All circuits required for the operation of notification appliances shall be protected within
ether a 2-hour fire rated enclosure or shall consist of a 2-hour fire rated cable or cable system,
until they enter the evacuation signaling zone (floor) that they serve.

All One-way Voice Alarm shall be wired with twisted pair copper conductors, unless otherwise
noted, AWG 18 minimum in shielded cable, Belden 8790, West Penn 293, or equivalent. Cable
jacket color shall be gray, with red (+) and black (-) conductor insulation. The shields shall be
continuously connected from the amplifiers to the end of line. Tape the shield splice at each
speaker and handset, to insulate from ground. All shields shall be single point grounded at the
amplifier, unless prohibited by system manufacturer.

Each speaker circuit shall be supervised so that an opening in any circuit will result in audible
and visual trouble indication.

Should the system be unable to transmit the pre-recorded message because of failure, the system
shall automatically revert to the fire alarm signal transmission mode.

Trouble indicators shall be automatically de-energized during a system alarm condition and
reappear when the alarm condition has been reset.
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Evacuation signal shall be a “three-pulse” temporal pattern complying with ANSI S3.41-1990.

SPRINKLER SYSTEM MONITORING

The following sprinkler system alarm and supervisory functions shall be provided as a part of
the fire alarm system:

Waterflow alarm, by sprinkler zone (not to exceed one floor).

Supervision of each control valve.

Supervision of air pressure, if used (both high and low).

Supervision of fire pump. Include fire pump running and fire pump power failure,
including dead-phase and phase reversal.

b s

Sprinkler supervisory monitoring of flow switches, tamper switches, and similar functions shall
be accomplished with a separate system address for each activity monitored.

FIRE ALARM CONTROL PANEL PROGRAMMING

Programming of the MFACU and connection of all circuits shall be performed by person
meeting requirements listed in Quality Assurance paragraph.

The complete configuration data (site-specific programming) for the system must be
permanently stored on a computer disk and archived by the manufacturer or authorized
distributor. A disk copy of this data must be submitted to the Engineer for transmission to the
Owner when the system is commissioned.

The Manufacturer or authorized distributor must maintain software version (VER) records on
the system installed. The system software shall be upgraded free of charge if a new VER is
released for any reason during the warranty period. For any new VER to correct problems, free
upgrade shall apply during the entire life of the system.

The Fire Alarm System shall have multiple access levels which permit the Owner's authorized
personnel to make temporary changes in the system alarm response matrix without actually
changing the system programming. This must include the ability to override selected alarm
inputs or system responses to alarms without affecting the remaining portions of the system.

1. The fire alarm system shall have a self-contained modem with a minimum speed of 9,600
baud for external communications purposes. All system functions and programming
features must be available through the modem port. The modem port shall be password
protected with multiple access levels as described above.

In addition to the system tests and certification described elsewhere, the Manufacturer or
authorized distributor must 100% test all site-specific software functions for the system and
provide a written test report or detailed check list. This documentation must include a system
operation matrix showing the actual MFACU response for each initiating device input.

SYSTEM LABELING
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Detectors and initiating devices: Identification of individual detectors is required by a unique
alphanumeric label. These device labels, which must also be shown on the shop drawings, shall
be permanently affixed to the detector base. Device labels may not be affixed to the device
head. Identification labels must be printed labels with black lettering on a clear background.
Handwritten labels or labels made from embossed tape are not acceptable.

1. Loop 1 shall be assigned to the lowest floor devices and loop number shall increase with
floor number. Device number starts in the same location on each floor and increase
accordingly as circuit location increases.

Notification Appliances: Notification appliances shall be clearly labeled with NAC panel and
circuit number. Add “EOL” designation to label where an end-of-line resistor is located in the
junction box behind the notification appliance.

MFACU and System Equipment: Provide an engraved label in MFACU identifying its 120
VAC power source. This label shall include panelboard location, identification, and circuit
number. Labels shall also be provided for auxiliary panels, NAC panels, and power extenders.

Zone Map: Provide framed zone map at MFACU and at the remote annunciators.
Provide framed basic operating instructions at MFACU.

Floor Plans with Device Numbers: A copy of the floor plans shall be provided in the control
panel. A separate sheet shall be provided for each floor. Plans shall be reduced in size from
engineering plans in order to fit on 11x17 sheets. All device addresses shall be clearly labeled
on plans. Minimum printed text size shall be 0.75/10”. Indicate location of all cabinets,
modules, and end of line resistors. Plans shall be laminated and bound in book form. Provide
legend for symbols. Provide holder for plan book in panel or in a locked box adjacent to panel
keyed to match panel. Provide label for box and book.

CLEANING AND ADJUSTING

Cleaning: Remove paint splatters and other spots, dirt, and debris. Touch up scratches and
marred finish to match original finish. Clean unit internally using methods and materials
recommended by manufacturer. Replace damaged units.

PART 4 - SYSTEM TESTING & CERTIFICATION

4.1 TESTING
A.  Pretesting: After installation, align, adjust, and balance the system and perform complete
pretesting. Determine, through pretesting, the compliance of the system with requirements of
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.
1. Minimum System Tests: Minimum test shall be a 100% operation test including, but not
limited to the following-
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Verify the absence of unwanted voltages between circuit conductors and ground.
Test all conductors for short circuits using an insulation-testing device.

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 record drawings.

oo

e. Verify that the control unit is in the normal condition as detailed in the
manufacturer's operation and maintenance manual.
f. Test initiating and indicating circuits for proper signal transmission under open

circuit conditions. One connection each should be opened at not less than 10
percent of initiating and indicating devices. Observe proper signal transmission
according to class of wiring used.

g. Test all initiating and indicating device for alarm operation and proper response at
the control unit. Test smoke detectors with actual products of combustion.

h. All circuits shall be tested for supervision. Signal Line Circuits shall be tested for
“Class A”.

—

All sprinker devices shall be tested for alarm, supervisory and trouble situations.

J- All control circuits (AHU shutdown, door holders, dampers) shall be tested for
proper operation on an alarm condition and for wire supervision.

k. Elevator recall function shall be tested to ensure proper recall programming.

L Check zone map for proper location of all devices. Verify that devices and wire

are properly labeled.

m.  Test the system for all specified functions according to the approved operation 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.

n. Test Both Primary and Secondary Power: Verify by test that the secondary power
system is capable of operating the system for the period and in the manner
specified.

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

C.  Engineer’s Test: After the pretest has been completed and the system is clear of trouble all test
documentation including a printout of all custom labels and a NFPA 72 “Record of
Completion” form shall be submitted to Engineer for approval. At that time Engineer may, at
his discretion, perform a 100% functional test of the fire alarm system. The Contractor and the
Manufacturer’s authorized representative that installed the system must be present. Should the
results of this test not be satisfactory, then corrections will be made and a re-test will be
required at the Contractor’s expense.

D.  Authority Having Jurisdiction Inspection/Test: Only after Engineer has approved the system
the design professional will schedule the inspection. The Contractor and the Manufacturer’s
authorized representative must be present for test. Provide a minimum of 10 days' notice in
writing to the Engineer for the Authority Having Jurisdiction Inspection/Test.
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Retesting: Correct deficiencies indicated by tests and completely retest work affected by such
deficiencies. Verify by the system test that the total system meets Specifications and complies
with applicable standards.

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

Closeout: After successful completion of inspections and tests, the warranty period begins. In
the event of malfunctions or excessive nuisance alarms, the Contractor must take prompt
corrective action. The Owner may require a repeat of the Contractor’s 100% system test, or
other inspections. Continued improper performance during the warranty period shall be cause
to require the Contractor to remove and replace the system.

TEST EQUIPMENT

Contractor shall provide two-way radios, ladders, smoke candles or test magnet, and any other
materials needed to test the system.

OWNER’S TRAINING/DEMONSTRATION

The Manufacturer’s authorized representative shall provide training for the Owner’s designated
employees in proper operation of the system and in all required periodic maintenance.
Scheduling of training must be arranged to meet the Owner’s schedule. The instruction shall
include a minimum of three (3) copies of a written, bound training summary, for future
reference. Basic operating instructions shall be framed and mounted at the MFACU.

Training shall cover the following topics as a minimum:

1. Preventative maintenance service techniques and schedules, including historical data
trending of alarm and trouble records.
2. Overall system concepts, capabilities, and functions. The Owner shall be able to add or

delete devices to the system and to take any device out of service and return any device to
service without need for Manufacturer's approval.

3. Explanation of all control functions, including training to program and operate the system
software.

4. Methods and means of troubleshooting and replacement of all field wiring and devices.

5. Methods and procedures for troubleshooting the main fire alarm control panel, including

field peripheral devices as to programming, bussing systems, internal panel and unit
wiring, circuitry and interconnections.

6. Manuals, drawings, and technical documentation. Actual system software used for
training shall be provided on CD and shall be left with the Owner at the completion of
training for the Owner’s use in the future.

DOCUMENTATION

The Contractor shall provide the Engineer with three (3) copies of the following:
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1. As-built floor plans with device numbers, wiring and conduit layout diagrams, including
wire color code and/or label numbers, and showing all interconnections in the system.
Provide on paper and in AutoCAD 2000 or later electronic media format.

2. Electronic circuit diagrams of all control panels, modules, annunciators, communications
panels, etc.
3. Technical literature on all major parts of the system, including control panels, batteries,

detectors, manual stations, alarm indicating appliances, power supplies, and remote alarm
transmission means.

4.5 ON-SITE ASSISTANCE

A.  Occupancy Adjustments: When requested within one year of date of Substantial Completion,
provide on-site assistance in adjusting sound levels, controls, and sensitivities to suit actual
occupied conditions. Provide up to three requested visits to Project site for this purpose.

END OF SECTION 268311
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