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3.2 INSTALLATION

A. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or
others unless permitted under the following conditions and then only after arranging to provide temporary
electric service according to requirements indicated:

1. Notify Construction Manager and Owner no fewer than seven days in advance of proposed interruption
of electric service.

2. Indicate method of providing temporary electric service.

3. Do not proceed with interruption of electric service without Construction Manager's and Owner's written
permission.

4. Comply with NFPA 70E.

B. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and
adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors
and panels.

C. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise
indicated.

D. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and temporary

blocking of moving parts from enclosures and components.

E. Comply with NFPA 70 and NECA 1.

33 IDENTIFICATION

A. Comply with requirements in Section 260553 "Identification for Electrical Systems."

L.
2.

Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
Label each enclosure with engraved metal or laminated-plastic nameplate.

3.4 FIELD QUALITY CONTROL

A. Tests and Inspections for Switches:

L.

Visual and Mechanical Inspection:

Inspect physical and mechanical condition.

Inspect anchorage, alignment, grounding, and clearances.

Verify that the unit is clean.

Verify blade alignment, blade penetration, travel stops, and mechanical operation.

Verify that fuse sizes and types match the Specifications and Drawings.

Verify that each fuse has adequate mechanical support and contact integrity.

Inspect bolted electrical connections for high resistance using one of the two following methods:

©he o o

1) Use a low-resistance ohmmeter.

a) Compare bolted connection resistance values to values of similar connections.
Investigate values that deviate from those of similar bolted connections by more
than 50 percent of the lowest value.
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2) Verify tightness of accessible bolted electrical connections by calibrated torque-wrench
method in accordance with manufacturer's published data or NETA ATS Table 100.12.

a) Bolt-torque levels shall be in accordance with manufacturer's published data. In
the absence of manufacturer's published data, use NETA ATS Table 100.12.

h. Verify that operation and sequencing of interlocking systems is as described in the Specifications
and shown on the Drawings.

1. Verify correct phase barrier installation.

] Verify lubrication of moving current-carrying parts and moving and sliding surfaces.

2. Electrical Tests:

a. Perform resistance measurements through bolted connections with a low-resistance ohmmeter.
Compare bolted connection resistance values to values of similar connections. Investigate values
that deviate from adjacent poles or similar switches by more than 50 percent of the lowest value.

b. Measure contact resistance across each switchblade fuseholder. Drop values shall not exceed the
high level of the manufacturer's published data. If manufacturer's published data are not
available, investigate values that deviate from adjacent poles or similar switches by more than 50
percent of the lowest value.

c. Perform insulation-resistance tests for one minute on each pole, phase-to-phase and phase-to-
ground with switch closed, and across each open pole. Apply voltage in accordance with
manufacturer's published data. In the absence of manufacturer's published data, use Table 100.1
from the NETA ATS. Investigate values of insulation resistance less than those published in
Table 100.1 or as recommended in manufacturer's published data.

d. Measure fuse resistance. Investigate fuse-resistance values that deviate from each other by more
than 15 percent.

e. Perform ground fault test according to NETA ATS 7.14 "Ground Fault Protection Systems, Low-
Voltage."

B. Tests and Inspections for Molded Case Circuit Breakers:
1. Visual and Mechanical Inspection:

a. Verify that equipment nameplate data are as described in the Specifications and shown on the
Drawings.

b. Inspect physical and mechanical condition.

c. Inspect anchorage, alignment, grounding, and clearances.

d. Verify that the unit is clean.

e. Operate the circuit breaker to ensure smooth operation.

f. Inspect bolted electrical connections for high resistance using one of the two following methods:

1) Use a low-resistance ohmmeter.

a) Compare bolted connection resistance values to values of similar connections.
Investigate values that deviate from those of similar bolted connections by more
than 50 percent of the lowest value.

2) Verify tightness of accessible bolted electrical connections by calibrated torque-wrench
method in accordance with manufacturer's published data or NETA ATS Table 100.12.
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a) Bolt-torque levels shall be in accordance with manufacturer's published data. In
the absence of manufacturer's published data, use NETA ATS Table 100.12.

g. Inspect operating mechanism, contacts, and chutes in unsealed units.
h. Perform adjustments for final protective device settings in accordance with the coordination
study.
2. Electrical Tests:
a. Perform resistance measurements through bolted connections with a low-resistance ohmmeter.

Compare bolted connection resistance values to values of similar connections. Investigate values
that deviate from adjacent poles or similar switches by more than 50 percent of the lowest value.

b. Perform insulation-resistance tests for one minute on each pole, phase-to-phase and phase-to-
ground with circuit breaker closed, and across each open pole. Apply voltage in accordance with
manufacturer's published data. In the absence of manufacturer's published data, use Table 100.1
from the NETA ATS. Investigate values of insulation resistance less than those published in
Table 100.1 or as recommended in manufacturer's published data.

c. Perform a contact/pole resistance test. Drop values shall not exceed the high level of the
manufacturer's published data. If manufacturer's published data are not available, investigate
values that deviate from adjacent poles or similar switches by more than 50 percent of the lowest
value.

d. Perform insulation resistance tests on all control wiring with respect to ground. Applied potential
shall be 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable. Test duration shall
be one minute. For units with solid state components, follow manufacturer's recommendation.
Insulation resistance values shall be no less than two megohms.

e. Determine the following by primary current injection:

1) Long-time pickup and delay. Pickup values shall be as specified. Trip characteristics shall
not exceed manufacturer's published time-current characteristic tolerance band, including
adjustment factors.

2) Short-time pickup and delay. Short-time pickup values shall be as specified. Trip
characteristics shall not exceed manufacturer's published time-current characteristic
tolerance band, including adjustment factors.

3) Ground-fault pickup and time delay. Ground-fault pickup values shall be as specified.
Trip characteristics shall not exceed manufacturer's published time-current characteristic
tolerance band, including adjustment factors.

4) Instantaneous pickup. Instantaneous pickup values shall be as specified and within
manufacturer's published tolerances.

f. Test functionality of the trip unit by means of primary current injection. Pickup values and trip
characteristics shall be as specified and within manufacturer's published tolerances.
g. Perform minimum pickup voltage tests on shunt trip and close coils in accordance with

manufacturer's published data. Minimum pickup voltage of the shunt trip and close coils shall be
as indicated by manufacturer.

h. Verify correct operation of auxiliary features such as trip and pickup indicators; zone
interlocking; electrical close and trip operation; trip-free, anti-pump function; and trip unit
battery condition. Reset all trip logs and indicators. Investigate units that do not function as

designed.
i. Verify operation of charging mechanism. Investigate units that do not function as designed.
3. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise,

replace with new units and retest.
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4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls
and equipment.

C. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
D. Prepare test and inspection reports.
1. Test procedures used.
2. Include identification of each enclosed switch and circuit breaker tested and describe test results.
3. List deficiencies detected, remedial action taken, and observations after remedial action.
END OF SECTION 262416
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SECTION 264313 - SURGE PROTECTIVE DEVICES FOR LOW-VOLTAGE ELECTRICAL POWER
CIRCUITS

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes:
1. Type 2 surge protective devices.
2. Enclosures.
1.2 DEFINITIONS
A. I,: Nominal discharge current.
B. Voltage Protection Rating (VPR): A rating selected from UL 1449 list of preferred values assigned to
each mode of protection.
1.3 ACTION SUBMITTALS
A. Product Data:
1. For each type of product.
a. Include electrical characteristics, specialties, and accessories for SPDs.
b. Certification of compliance with UL 1449 by qualified electrical testing laboratory
recognized by authorities having jurisdiction including the following information:
1) Tested values for VPRs.
2) I, ratings.
3) MCOV, type designations.
4) OCPD requirements.
5) Manufacturer's model number.
6) System voltage.

7 Modes of protection.

B. Field quality-control reports.

PART 2 - PRODUCTS

2.1 TYPE 2 SURGE PROTECTIVE DEVICES (SPDs)

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

1. Zero Surge Inc.
2. United Power Corporation.
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3. Tycor.

4. Transtector Systems, Inc.

5. Sutton Designs Inc.

6. Northern Technologies, Inc.

7. LEA International.

8. Innovative Technology, Inc.

0. General Electric Company.

10.  Entrelec International.

11.  Current Technology, Inc.

12.  Atlantic Scientific.

13.  Advanced Protection Technologies Inc. (APT).

14.  Eaton.

15.  Intermatic, Inc.

16.  Leviton Manufacturing Co., Inc.

17.  Liebert; Vertiv Holdings Co.

18. Schneider Electric USA, Inc.

19.  Siemens Industry, Inc., Energy Management Division.

20.  SSI, an ILSCO Company.

B. Source Limitations: Obtain devices from single source from single manufacturer.
C. General Characteristics:

1. Reference Standards: UL 1449, Type 2; UL 1283.

MCOV: Not less than 125 percent of nominal system voltage for 208Y/120 V and 120/240 V
power systems, and not less than 115 percent of nominal system voltage for 480Y/277 V power
systems.

3. Peak Surge Current Rating: Minimum single-pulse surge current withstand rating per phase must
not be less than 240 kA. Peak surge current rating must be arithmetic sum of the ratings of
individual MOVs in a given mode.

4. Protection modes and UL 1449 VPR for grounded wye circuits with 208Y/120 V, three-phase,
four-wire circuits must not exceed the following:

a. Line to Neutral: 700 V for 208Y/120 V.

b. Line to Ground: 700 V for 208Y/120 V.

c. Neutral to Ground: 700 V for 208Y/120 V.
d. Line to Line: 1200 V for 208Y/120 V.

5. Protection modes and UL 1449 VPR for 240/120 V, single-phase, three-wire circuits must not

exceed the following:
a. Line to Neutral: 700 V.
b. Line to Ground: 700 V.
c. Neutral to Ground: 700 V.
d. Line to Line: 1200 V.
6. SCCR: Equal or exceed 100 kA.
7. I, Rating: 10 kA.
D. Options:

1. Include LED indicator lights for power and protection status.

2. Include internal thermal protection that disconnects the SPD before damaging internal suppressor
components.
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3. Include NEMA ICS 5, dry Form C contacts rated at 2 A and 24 V(ac) for remote monitoring of
protection status.
4. Include surge counter.

TYPE 3, TYPE 4, AND TYPE 5 SURGE PROTECTIVE DEVICES (SPDs)

Type 3, Type 4, and Type 5 SPDs are not approved for field installation.

ENCLOSURES

Indoor Enclosures: Type 1.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Provide OCPD and disconnect for installation of SPD in accordance with UL 1449 and manufacturer's

instructions.
3.2 FIELD QUALITY CONTROL

A. Field tests and inspections must be witnessed by authorities having jurisdiction.

B. Tests and Inspections:

1. Compare equipment nameplate data for compliance with Drawings and the Specifications.
2. Inspect anchorage, alignment, grounding, and clearances.
3. Verify that electrical wiring installation complies with manufacturer's installation requirements.

C. Nonconforming Work:

1. SPDs that do not pass tests and inspections will be considered defective.
2. Remove and replace defective units and retest.
D. Prepare test and inspection reports.
33 STARTUP SERVICE

A. Complete startup checks in accordance with manufacturer's instructions.

B. Do not perform insulation-resistance tests of the distribution wiring equipment with SPDs installed.
Disconnect SPDs before conducting insulation-resistance tests; reconnect them immediately after the
testing is over.

C. Energize SPDs after power system has been energized, stabilized, and tested.

END OF SECTION 264313
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SECTION 265119 - LED INTERIOR LIGHTING

PART 1 - GENERAL

1.1 SUMMARY
A. Section includes the following types of LED luminaires:

1. Downlight.
2. Highbay, linear.
3. Linear industrial.
4. Recessed, linear.
5. Strip light.
6. Surface mount, linear.
7. Suspended, linear.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with a current
accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting
Products.

2. Testing Agency Certified Data: For indicated luminaires, photometric data certified by a qualified independent

testing agency. Photometric data for remaining luminaires shall be certified by manufacturer.

B. Shop Drawings: For nonstandard or custom luminaires.
1. Include plans, elevations, sections, and mounting and attachment details.
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required clearances, method of
field assembly, components, and location and size of each field connection.
3. Include diagrams for power, signal, and control wiring.
1.3 INFORMATIONAL SUBMITTALS
A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale and coordinated with each other,

using input from installers of the items involved.
B. Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer.
C. Product Certificates: For each type of luminaire.

D. Product test reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.
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QUALITY ASSURANCE

Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is accredited
under the NVLAP for Energy Efficient Lighting Products.

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent agency, with the
experience and capability to conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7,
accredited under the NVLAP for Energy Efficient Lighting Products, and complying with the applicable IES testing
standards.

Provide luminaires from a single manufacturer for each luminaire type.

Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among
luminaires.

WARRANTY

Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or
workmanship within specified warranty period.

Warranty Period: Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

22

PERFORMANCE REQUIREMENTS

Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined in accordance with
ASCE/SEI 7.

Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant.

1. The term "withstand" means "the luminaire will remain in place without separation of any parts when subjected
to the seismic forces specified and the luminaire will be fully operational during and after the seismic event."

Ambient Temperature: 5 to 104 deg F.
L. Relative Humidity: Zero to 95 percent.

Altitude: Sea level to 1000 feet.

LUMINAIRE REQUIREMENTS

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

Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels where they will be readily
visible to service personnel, but not seen from normal viewing angles when lamps are in place.

1. Label shall include the following lamp characteristics:
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a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage, and coating.
c. CCT and CRL

Recessed luminaires shall comply with NEMA LE 4.

NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of
hazard by an NRTL.

FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division
of hazard by FM Global.
DOWNLIGHT.

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

L. Cooper Lighting Solutions; Signify North America Corp.
. Hubbell Lighting.
3. Lithonia Lighting; Acuity Brands Lighting, Inc.

Lamp:

1. Dimmable from 100 percent to zero percent of maximum light output.

2. Internal driver.

3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.
Housings:

L. Extruded-aluminum housing and heat sink.

2. Painted finish.

3. Universal mounting bracket.

4. Integral junction box with conduit fittings.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and
designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other
components from falling accidentally during relamping and when secured in operating position.

Diffusers and Globes:

1. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other
changes due to aging, exposure to heat, and UV radiation.

2. Glass: Annealed crystal glass unless otherwise indicated.

3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

Standards:

1 ENERGY STAR certified.

2 RoHS compliant.

3. UL Listing: Listed for damp location.

4 Recessed luminaires shall comply with NEMA LE 4.
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LINEAR INDUSTRIAL.

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

1. Hubbell Lighting.

2. Cooper Lighting Solutions; Signify North America Corp.
3. Lithonia Lighting; Acuity Brands Lighting, Inc.

L. Dimmable from 100 percent to zero percent of maximum light output.
Internal driver.

3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

Housings:

L. Extruded-aluminum housing and heat sink.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and

designed to permit relamping without use of tools. Components are designed to prevent doors, frames, lenses, diffusers,
and other components from falling accidentally during relamping and when secured in operating position.

Diffusers and Globes:

1. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other
changes due to aging, exposure to heat, and UV radiation.

2. Glass: Annealed crystal glass unless otherwise indicated.

3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

With integral mounting provisions.
Standards:

1. ENERGY STAR certified.
2. RoHS compliant.

RECESSED, LINEAR.

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

1. Hubbell Lighting.
2. Cooper Lighting Solutions; Signify North America Corp.
3. Lithonia Lighting; Acuity Brands Lighting, Inc.

Lamp:
1. Dimmable from 100 percent to zero percent of maximum light output.
2. Internal driver.
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3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.
Housings:

1. Extruded-aluminum housing and heat sink.

2. With integral mounting provisions.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and
designed to permit relamping without use of tools. Components are designed to prevent doors, frames, lenses, diffusers,
and other components from falling accidentally during relamping and when secured in operating position.

Diffusers and Globes:

1. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other
changes due to aging, exposure to heat, and UV radiation.

2. Glass: Annealed crystal glass unless otherwise indicated.

3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

Standards:

1. ENERGY STAR certified.

2. RoHS compliant.

3. UL Listing: Listed for damp location.

4. NEMA LE 4.

STRIP LIGHT.

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

1. Cooper Lighting Solutions; Signify North America Corp.
2. Hubbell Lighting.
3. Lithonia Lighting; Acuity Brands Lighting, Inc.

Lamp:

1. Dimmable from 100 percent to zero percent of maximum light output.

2. Internal driver.

3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.
Housings:

1. Extruded-aluminum housing and heat sink.

2. With integral mounting provisions.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and
designed to permit relamping of luminaire without use of tools. Components are designed to prevent doors, frames,
lenses, diffusers, and other components from falling accidentally during relamping and when secured in operating
position.

Diffusers and Globes:
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1. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other
changes due to aging, exposure to heat, and UV radiation.

2. Glass: Annealed crystal glass unless otherwise indicated.

3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

Standards:

1. ENERGY STAR certified.
2. RoHS compliant.
3. UL Listing: Listed for damp location.

SURFACE MOUNT, LINEAR.

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

L. Hubbell Lighting.
. Cooper Lighting Solutions; Signify North America Corp.
3. Lithonia Lighting; Acuity Brands Lighting, Inc.

Lamp:

1. Dimmable from 100 percent to zero percent of maximum light output.

2. Internal driver.

3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.
Housings:

L. Extruded-aluminum housing and heat sink.

2. With integral mounting provisions.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and
designed to permit relamping without use of tools. Components are designed to prevent doors, frames, lenses, diffusers,
and other components from falling accidentally during relamping and when secured in operating position.

Diffusers and Globes:

1. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other
changes due to aging, exposure to heat, and UV radiation.

2. Glass: Annealed crystal glass unless otherwise indicated.

3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

Standards:

1. ENERGY STAR certified.
2. RoHS compliant.
3. UL Listing: Listed for damp location.
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SUSPENDED, LINEAR.

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

1. Hubbell Lighting.
2. Cooper Lighting Solutions; Signify North America Corp.
3. Lithonia Lighting; Acuity Brands Lighting, Inc.

Lamp:

L. Dimmable from 100 percent to zero percent of maximum light output.
Internal driver.

3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

Housings:

L. Extruded-aluminum housing and heat sink.

2. With integral mounting provisions.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and
designed to permit relamping without use of tools. Components are designed to prevent doors, frames, lenses, diffusers,
and other components from falling accidentally during relamping and when secured in operating position.

Diffusers and Globes:

1. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other
changes due to aging, exposure to heat, and UV radiation.

2. Glass: Annealed crystal glass unless otherwise indicated.

3. Lens Thickness: At least 0.125-inch minimum unless otherwise indicated.

Standards:

1. ENERGY STAR certified.
2. RoHS compliant.
3. UL Listing: Listed for damp location.

MATERIALS

Metal Parts:

1. Free of burrs and sharp corners and edges.

2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

Steel:

1. ASTM A36/A36M for carbon structural steel.
2. ASTM A568/A568M for sheet steel.

Stainless Steel:
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1. 1. Manufacturer's standard grade.
2. 2. Manufacturer's standard type, ASTM A240/240M.

Galvanized Steel: ASTM A653/A653M.

Aluminum: ASTM B209.

METAL FINISHES

Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining components are acceptable
if they are within the range of approved Samples and if they can be and are assembled or installed to minimize contrast.
LUMINAIRE SUPPORT

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron
supports and nonmetallic channel and angle supports.

Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish same as luminaire.
Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage.
Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.

Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord,
and locking-type plug.

PART 3 - EXECUTION

3.1

INSTALLATION
Comply with NECA 1.

Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

Supports:

1. Sized and rated for luminaire weight.

2. Able to maintain luminaire position after cleaning and relamping.

3. Provide support for luminaire without causing deflection of ceiling or wall.

4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire

weight and a vertical force of 400 percent of luminaire weight.

Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring
connections.
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32 IDENTIFICATION
A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in
Section 260553 "Identification for Electrical Systems."
33 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:
1. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been
energized, test units to confirm proper operation.

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from
normal power to battery power and retransfer to normal.

B. Luminaire will be considered defective if it does not pass operation tests and inspections.
C. Prepare test and inspection reports.
END OF SECTION 265119
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SECTION 265213 - EMERGENCY AND EXIT LIGHTING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY
Section Includes:

Emergency lighting.

Exit signs.

Materials.

Luminaire support components.

AW N =

ACTION SUBMITTALS
Product Data:
1. For each type of emergency lighting unit, exit sign, and emergency lighting support.

Include data on features, accessories, and finishes.

Include physical description of unit and dimensions.

Battery and charger for light units.

Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency data.
Include photometric data and adjustment factors based on laboratory tests by, or under
supervision of, qualified luminaire photometric testing laboratory, for each luminaire type.

o a0 o

Shop Drawings:
1. For nonstandard or custom luminaires.

a. Include plans, elevations, sections, and mounting and attachment details.

b. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

c. Include diagrams for power, signal, and control wiring.

Product Schedule:
1. For emergency lighting units. Use same designations indicated on Drawings.
2. For exit signs. Use same designations indicated on Drawings.

INFORMATIONAL SUBMITTALS

Product Certificates: For each type of luminaire.

WARRANTY

Special Installer Extended Warranty for Emergency and Exit Lighting: Installer warrants that fabricated
and installed emergency luminaires and exit signs, including batteries, perform in accordance with

EMERGENCY AND EXIT LIGHTING 265213 -1



RTA 23066

specified requirements and agrees to repair or replace components and assemblies that fail to perform as
specified within extended warranty period.

1.

Extended Warranty Period: Two year(s) from date of Substantial Completion; full coverage for
labor, materials, and equipment.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING

A. Electrical Components, Devices, and Accessories: Listed and labeled in accordance with NFPA 70 and
UL 924, by qualified electrical testing laboratory recognized by authorities having jurisdiction, and
marked for intended location and application.

B. Comply with NFPA 101.

C. Comply with NEMA LE 4 for recessed luminaires.

D. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, factory mounted
within luminaire body and compatible with ballast.

1.

9,1

Emergency Connection: Operate light element continuously at an output of 1100 lumens upon loss
of normal power. Connect unswitched circuit to battery-inverter unit and switched circuit to
luminaire ballast.

Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80
percent of nominal voltage or below. Lamp automatically disconnects from battery when voltage
approaches deep-discharge level. When normal voltage is restored, relay disconnects lamps from
battery, and battery is automatically recharged and floated on charger.

Test Push-Button and Indicator Light: Visible and accessible without opening luminaire or
entering ceiling space.

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power and
demonstrates unit operability.

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle charge;
bright glow indicates charging at end of discharge cycle.

Battery: Sealed, maintenance-free, nickel-cadmium type.

Charger: Fully automatic, solid-state, constant-current type with sealed power transfer relay.
Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of
unit emergency operation at required intervals. Test failure is annunciated by an integral audible
alarm and a flashing red LED.

E. External Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, suitable for
powering one or more lamps, remote mounted from luminaire.

1.

2.

(%)

Emergency Connection: Operate one LED lamp continuously. Connect unswitched circuit to
battery-inverter unit and switched circuit to luminaire.

Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to 80
percent of nominal voltage or below. Lamp automatically disconnects from battery when voltage
approaches deep-discharge level. When normal voltage is restored, relay disconnects lamps from
battery, and battery is automatically recharged and floated on charger.

Battery: Sealed, maintenance-free, nickel-cadmium type.

Charger: Fully automatic, solid-state, constant-current type.
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5. Housing: Type 1 enclosure listed for installation inside, on top of, or remote from luminaire.
Remote assembly must be located no less than half of distance recommended by manufacturer,
whichever is less.

6. Test Push Button: Push-to-test type, in unit housing, simulates loss of normal power and
demonstrates unit operability.

7. LED Indicator Light: Indicates normal power on. Normal glow indicates trickle charge; bright
glow indicates charging at end of discharge cycle.

8. Integral Self-Test: Factory-installed electronic device automatically initiates code-required test of

unit emergency operation at required intervals. Test failure is annunciated by an integral audible
alarm and a flashing red LED.

EMERGENCY LIGHTING

General Characteristics: Self-contained units.

Emergency Luminaire:

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

a. Hubbell Lighting.
b. Cooper Lighting Solutions; Signify North America Corp.
c. Lithonia Lighting; Acuity Brands Lighting, Inc.

2. Options:
a. Rated for installation in damp locations, and for sealed and gasketed luminaires in wet
locations.

b. UL 94 flame rating.
Emergency Lighting Unit:

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

a. Hubbell Lighting.
b. Cooper Lighting Solutions; Signify North America Corp.
c. Lithonia Lighting; Acuity Brands Lighting, Inc.

2. Options:
a. Wall with universal junction box adaptor.
b. UV stable thermoplastic housing, rated for damp locations.
c. Two LED lamp heads.
d. Internal emergency power unit.
EXIT SIGNS

General Characteristics: Comply with UL 924; for sign colors, visibility, luminance, and lettering size,
comply with authorities having jurisdiction.

Internally Lighted Sign:
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1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

a. Cooper Lighting Solutions; Signify North America Corp.
b. Hubbell Lighting; brand of Hubbell Electrical Solutions; Hubbell Incorporated.
c. Lithonia Lighting; Acuity Brands Lighting, Inc.
2. Options:
a. Lamps for AC Operation:

1) LEDs; 50,000 hours minimum rated lamp life.

b. Self-Powered Exit Signs (Battery Type): Internal emergency power unit.
MATERIALS
Metal Parts:
1. Free of burrs and sharp corners and edges.
2. Sheet metal components must be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

Doors, Frames, and Other Internal Access:

1. Smooth operating, free of light leakage under operating conditions.
2. Designed to permit relamping without use of tools.
3. Designed to prevent doors, frames, lenses, diffusers, and other components from falling

accidentally during relamping and when secured in operating position.

METAL FINISHES

Appearance of Finished Work: Noticeable variations in same piece are not acceptable. Variations in
appearance of adjoining components are acceptable if they are within range of approved Samples and are
assembled or installed to minimize contrast.

LUMINAIRE SUPPORT COMPONENTS

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel
and angle iron supports and nonmetallic channel and angle supports.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION
Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
Supports:

1. Sized and rated for luminaire and emergency power unit weight.
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2. Able to maintain luminaire position when testing emergency power unit.

3. Provide support for luminaire and emergency power unit without causing deflection of ceiling or
wall.

4. Luminaire-mounting devices must be capable of supporting a horizontal force of 100 percent of

luminaire and emergency power unit weight and vertical force of 400 percent of luminaire weight.
C. Wall-Mounted Luminaire Support:

1. Attached to structural members in walls.
2. Do not attach luminaires directly to gypsum board.

D. Suspended Luminaire Support:

1. Pendants and Rods: Where longer than 48 inch, brace to limit swinging.
Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with approved
outlet box and accessories that hold stem and provide damping of luminaire oscillations. Support
outlet box vertically to building structure using approved devices.

3. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and tubing or rod for
suspension for each unit length of luminaire chassis, including one at each end.
4. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods to

building structure.
E. Ceiling Grid Mounted Luminaires:
1. Secure to outlet box, if provided.

2. Secure emergency power unit using approved fasteners in a minimum of four locations, spaced
near corners of emergency power unit.

3.2 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification
specified in Section 260553 "Identification for Electrical Systems."

33 FIELD QUALITY CONTROL
A. Field tests and inspections must be witnessed by authorities having jurisdiction.
B. Tests and Inspections:
1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify

transfer from normal power to battery power and retransfer to normal.

C. Nonconforming Work:
1. Luminaire will be considered defective if it does not pass operation tests and inspections.
2. Remove and replace defective units and retest.

D. Prepare test and inspection reports.

E. Manufacturer Services: for commissioning.
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34 ADJUSTING

A. Adjustments: Within 12 months of date of Substantial Completion, provide on-site visit to do the
following:

1. Inspect luminaires. Replace lamps, emergency power units, batteries, exit signs, and luminaires
that are defective.

a. Parts and supplies must be manufacturer's authorized replacement parts and supplies.
2. Conduct short-duration tests on all emergency lighting.
3.5 PROTECTION
A. Remove and replace luminaires and exit signs that are damaged or caused to be unfit for use by

construction activities.

END OF SECTION 265213
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SECTION 265619 - LED EXTERIOR LIGHTING

PART 1- GENERAL

1.1

12

13

14

1.5

SUMMARY

Section Includes:

1. Exterior solid-state luminaires that are designed for and exclusively use LED lamp technology.
2. Luminaire supports.

3. Luminaire-mounted photoelectric relays.

DEFINITIONS

CCT: Correlated color temperature.

CRI: Color rendering index.

Fixture: See "Luminaire."

IP: International Protection or Ingress Protection Rating.
Lumen: Measured output of lamp and luminaire, or both.

Luminaire: Complete lighting unit, including lamp, reflector, and housing.

ACTION SUBMITTALS

Product Data: For each type of luminaire.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Plans, drawn to scale and coordinated.

Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer.
Product Certificates: For each type of the following:

1. Luminaire.
2. Photoelectric relay.

Sample warranty.

CLOSEOUT SUBMITTALS
Operation and maintenance data.

1. Provide a list of all lamp types used on Project. Use ANSI and manufacturers' codes.

LED EXTERIOR LIGHTING
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2. Provide a list of all photoelectric relay types used on Project; use manufacturers' codes.

FIELD CONDITIONS

Mark locations of exterior luminaires for approval by Architect prior to the start of luminaire installation.

WARRANTY

Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship
within specified warranty period.

1. Warranty Period: 2 year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

21

22

PERFORMANCE REQUIREMENTS

Seismic Performance: Luminaires shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.

Seismic Performance: Luminaires and lamps shall be labeled vibration and shock resistant.

1. The term "withstand" means "the luminaire will remain in place without separation of any parts when subjected to the
seismic forces specified and the luminaire will be fully operational during and after the seismic event."

LUMINAIRE REQUIREMENTS

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

NRTL Compliance: Luminaires shall be listed and labeled for indicated class and division of hazard by an NRTL.

FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of
hazard by FM Global.

UL Compliance: Comply with UL 1598 and listed for wet location.

Lamp base complying with ANSI C81.61.

Lamps dimmable from 100 percent to 0 percent of maximum light output.
Source Limitations:

L. Obtain luminaires from single source from a single manufacturer.

2. For luminaires, obtain each color, grade, finish, type, and variety of luminaire from single source with resources to
provide products of consistent quality in appearance and physical properties.
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LUMINAIRE TYPES
Area and Site: See Schedule on Drawings.
Canopy: See Schedule on Drawings.

Decorative Post Top: See Schedule on Drawings.

MATERIALS
Metal Parts: Free of burrs and sharp corners and edges.

Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to
permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from falling
accidentally during relamping and when secured in operating position. Doors shall be removable for cleaning or replacing
lenses.

Diffusers and Globes:

L. Acrylic Diffusers: 100 percent virgin acrylic plastic, with high resistance to yellowing and other changes due to aging,
exposure to heat, and UV radiation.

2. Glass: Annealed crystal glass unless otherwise indicated.

3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

Lens and Refractor Gaskets: Use heat- and aging-resistant resilient gaskets to seal and cushion lenses and refractors in
luminaire doors.

Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:

1. White Surfaces: 85 percent.

2. Specular Surfaces: 83 percent.

3. Diffusing Specular Surfaces: 75 percent.

Housings:

L. Rigidly formed, weather- and light-tight enclosure that will not warp, sag, or deform in use.
2. Provide filter/breather for enclosed luminaires.

FINISHES

Variations in Finishes: Noticeable variations in same piece are unacceptable. Variations in appearance of adjoining components
are acceptable if they are within the range of approved Samples and are assembled or installed to minimize contrast.

Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested luminaire before shipping. Where
indicated, match finish process and color of pole or support materials.

Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products" for recommendations for applying and designating finishes.

L. Finish designations prefixed by AA comply with the system established by the Aluminum Association for designating
aluminum finishes.
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Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff complying with AA-M20
requirements; and seal aluminum surfaces with clear, hard-coat wax.

Class 1, Clear-Anodic Finish: AA-M32C22A41 (Mechanical Finish: Medium satin; Chemical Finish: Etched, medium
matte; Anodic Coating: Architectural Class I, clear coating 0.018 mm or thicker) complying with AAMA 611.

Class I, Color-Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: Medium satin; Chemical Finish: Etched,
medium matte; Anodic Coating: Architectural Class I, integrally colored or electrolytically deposited color coating
0.018 mm or thicker), complying with AAMA 611.

a. Color: Selected by Architect.

D. Factory-Applied Finish for Steel Luminaires: Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal
Products" for recommendations for applying and designating finishes.

1. Surface Preparation: Clean surfaces to comply with SSPC-SP 1, to remove dirt, oil, grease, and other contaminants
that could impair paint bond. Grind welds and polish surfaces to a smooth, even finish. Remove mill scale and rust, if
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1 or SSPC-SP 8.

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of primer and two finish coats of
high-gloss, high-build polyurethane enamel.
a. Color: As selected by Architect from manufacturer's full range.

2.6 LUMINAIRE SUPPORT COMPONENTS
A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron

supports and nonmetallic channel and angle supports.

PART 3 - EXECUTION

3.1 GENERAL INSTALLATION REQUIREMENTS

A Comply with NECA 1.

B. Use fastening methods and materials selected to resist seismic forces defined for the application and approved by manufacturer.
C. Fasten luminaire to structural support.
D. Supports:

1 Sized and rated for luminaire weight.

2. Able to maintain luminaire position after cleaning and relamping.

3. Support luminaires without causing deflection of finished surface.

4 Luminaire-mounting devices shall be capable of supporting a horizontal force of 100 percent of [uminaire weight and a

vertical force of 400 percent of luminaire weight.

E. Wall-Mounted Luminaire Support:

1.

Attached to structural members in walls.

F. Wiring Method: Install cables in raceways. Conceal raceways and cables.
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G. Install luminaires level, plumb, and square with finished grade unless otherwise indicated. Install luminaires at height and
aiming angle as indicated on Drawings.
H. Coordinate layout and installation of luminaires with other construction.
L Adjust luminaires that require field adjustment or aiming. Include adjustment of photoelectric device to prevent false operation
of relay by artificial light sources, favoring a north orientation.
J. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" and Section 260533
"Raceways and Boxes for Electrical Systems" for wiring connections and wiring methods.
32 CORROSION PREVENTION
A Aluminum: Do not use in contact with earth or concrete. When in direct contact with a dissimilar metal, protect aluminum by
insulating fittings or treatment.
B. Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In concrete foundations, wrap
conduit with 0.010-inch-thick, pipe-wrapping plastic tape applied with a 50 percent overlap.
33 IDENTIFICATION
A Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in
Section 260553 "Identification for Electrical Systems."
34 FIELD QUALITY CONTROL
A. Inspect each installed luminaire for damage. Replace damaged luminaires and components.
B. Perform the following tests and inspections:
1. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been
energized, test units to confirm proper operation.
2. Verify operation of photoelectric controls.
C. Luminaire will be considered defective if it does not pass tests and inspections.
D. Prepare a written report of tests, inspections, observations, and verifications indicating and interpreting results. If adjustments
are made to lighting system, retest to demonstrate compliance with standards.
35 DEMONSTRATION
A. Train Owner's maintenance personnel to adjust, operate, and maintain luminaires and photocell relays.
END OF SECTION 265619
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SECTION 270000 - GENERAL PROVISIONS FOR COMMUNICATIONS

Reference Section 260000 — General Provisions for Electrical

END OF SECTION 270000

GENERAL PROVISIONS FOR COMMUNICATIONS 270000 - 1



RTA 23066

SECTION 270500 - COMMON WORK RESULTS FOR COMMUNICATIONS

Reference Section 260500 — Common Work Results for Electrical

END OF SECTION 270500
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SECTION 270526 - GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

A.

SUMMARY

Section Includes:

1. Grounding conductors.
2. Grounding connectors.
3. Grounding busbars.

4. Grounding rods.

5. Grounding labeling.
QUALITY ASSURANCE

Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Installation Supervision: Installation shall be under the direct supervision of ITS Level 2 Installer,
who shall be present at all times when Work of this Section is performed at Project site.

2. Field Inspector: Currently registered by BICSI as a designer RCDD to perform the on-site
inspection.

PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

B.

C.

SYSTEM DESCRIPTION

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

Comply with UL 467 for grounding and bonding materials and equipment.

Comply with TIA-607-B.

CONDUCTORS
Comply with UL 486A-486B.

Insulated Conductors: Stranded copper wire, green or green with yellow stripe insulation, insulated for
600 V, and complying with UL 83.

1. Ground wire for custom-length equipment ground jumpers shall be No. 6 AWG, 19-strand, UL-
listed, Type THHN wire.

Bare Copper Conductors:

1. Solid Conductors: ASTM B3.
2. Stranded Conductors: ASTM B&.
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3. Tinned Conductors: ASTM B33.

4. Bonding Cable: 28 kemils, 14 strands of No. 17 AWG conductor, and 1/4 inch in diameter.

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

6. Bonding Jumper: Tinned-copper tape, braided conductors terminated with two-hole copper
ferrules; 1-5/8 inches wide and 1/16 inch thick.

CONNECTORS

Irreversible connectors listed for the purpose. Listed by an NRTL as complying with NFPA 70 for
specific types, sizes, and combinations of conductors and other items connected. Comply with UL 486A-
486B.

Compression Wire Connectors: Crimp-and-compress connectors that bond to the conductor when the
connector is compressed around the conductor. Comply with UL 467.

1. Electroplated tinned copper, C and H shaped.

Busbar Connectors: Cast silicon bronze, solderless compression-type, mechanical connector; with a long
barrel and two holes spaced on 5/8- or 1-inch centers for a two-bolt connection to the busbar.

Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials
being joined and installation conditions.

GROUNDING BUSBARS

TMGB: Predrilled, wall-mounted, rectangular bars of hard-drawn solid copper, 1/4 by 4 inches in cross
section, length as indicated on Drawings. The busbar shall be NRTL listed for use as TMGB and shall
comply with TIA-607-B.

1. Predrilling shall be with holes for use with lugs specified in this Section.
Mounting Hardware: Stand-off brackets that provide a 4-inch clearance to access the rear of the
busbar. Brackets and bolts shall be stainless steel.

3. Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in 600-V
switchboards, impulse tested at 5000 V.

TGB: Predrilled rectangular bars of hard-drawn solid copper, 1/4 by 2 inches in cross section, length as
indicated on Drawings. The busbar shall be for wall mounting, shall be NRTL listed as complying with
UL 467, and shall comply with TIA-607-B.

1. Predrilling shall be with holes for use with lugs specified in this Section.
Mounting Hardware: Stand-off brackets that provide at least a 2-inch clearance to access the rear
of the busbar. Brackets and bolts shall be stainless steel.

3. Stand-off insulators for mounting shall be Lexan or PVC. Comply with UL 891 for use in 600-V
switchboards, impulse tested at 5000 V.

Rack and Cabinet Grounding Busbars: Rectangular bars of hard-drawn solid copper, accepting
conductors ranging from No. 14 to No.2/0 AWG, NRTL listed as complying with UL 467, and
complying with TIA-607-B. Predrilling shall be with holes for use with lugs specified in this Section.

1. Cabinet-Mounted Busbar: Terminal block, with stainless-steel or copper-plated hardware for
attachment to the cabinet.
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2. Rack-Mounted Horizontal Busbar: Designed for mounting in 19- or 23-inch equipment racks.
Include a copper splice bar for transitioning to an adjoining rack, and stainless-steel or copper-
plated hardware for attachment to the rack.

3. Rack-Mounted Vertical Busbar: 72 or 36 inches long, with stainless-steel or copper-plated
hardware for attachment to the rack.

GROUND RODS

Ground Rods: Copper-clad steel, sectional type; 5/8 inch by 10 feet in diameter.

IDENTIFICATION

Comply with requirements for identification products in Section 270553 "Identification for
Communications Systems."

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

3.2

A.

B.

C.

33

A.

B.

EXAMINATION

Examine the ac grounding electrode system and equipment grounding for compliance with requirements
for maximum ground-resistance level and other conditions affecting performance of grounding and
bonding of the electrical system.

Inspect the test results of the ac grounding system measured at the point of BCT connection.

Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.

Proceed with connection of the BCT only after unsatisfactory conditions have been corrected.

INSTALLATION

Bonding shall include the ac utility power service entrance, the communications cable entrance, and the
grounding electrode system. The bonding of these elements shall form a loop so that each element is
connected to at least two others.

Comply with NECA 1.

Comply with TIA-607-B.

APPLICATION

Conductors: Install stranded conductors unless otherwise indicated.

1. The bonding conductors between the TGB and structural steel of steel-frame buildings shall not be
smaller than No. 6 AWG.
2. The bonding conductors between the TMGB and structural steel of steel-frame buildings shall not

be smaller than No. 6 AWG.

Conductor Terminations and Connections:
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Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.

Underground Connections: Welded connectors except at test wells and as otherwise indicated.
Connections to Ground Rods at Test Wells: Bolted connectors.

Connections to Structural Steel: Welded connectors.

B W N —

Conductor Support:

1. Secure grounding and bonding conductors at intervals of not less than 36 inches.

Grounding and Bonding Conductors:

1. Install in the straightest and shortest route between the origination and termination point, and no

longer than required. The bend radius shall not be smaller than eight times the diameter of the
conductor. No one bend may exceed 90 degrees.

2. Install without splices.
3. Support at not more than 36-inch intervals.
4. Install grounding and bonding conductors in 3/4-inch PVC conduit until conduit enters a

telecommunications room. The grounding and bonding conductor pathway through a plenum shall
be in EMT. Conductors shall not be installed in EMT unless otherwise indicated.

a. If a grounding and bonding conductor is installed in ferrous metallic conduit, bond the

conductor to the conduit using a grounding bushing that complies with requirements in
Section 270528 "Pathways for Communications Systems," and bond both ends of the
conduit to a TGB.

GROUNDING ELECTRODE SYSTEM

The BCT between the TMGB and the ac service equipment ground shall not be smaller than

No. 1/0 AWG.

GROUNDING BUSBARS

Indicate locations of grounding busbars on Drawings. Install busbars horizontally, on insulated spacers 2
inches minimum from wall, 12 inches above finished floor unless otherwise indicated.

Where indicated on both sides of doorways, route bus up to top of door frame, across top of doorway, and
down; connect to horizontal bus.
CONNECTIONS

Bond metallic equipment in a telecommunications equipment room to the grounding busbar in that room,
using equipment grounding conductors not smaller than No. 6 AWG.

Stacking of conductors under a single bolt is not permitted when connecting to busbars.

Assemble the wire connector to the conductor, complying with manufacturer's written instructions and as
follows:

1. Use crimping tool and the die specific to the connector.
2. Pretwist the conductor.
3. Apply an antioxidant compound to all bolted and compression connections.
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Primary Protector: Bond to the TMGB with insulated bonding conductor.

Interconnections: Interconnect all TGBs with the TMGB with the telecommunications backbone
conductor. If more than one TMGB is installed, interconnect TMGBs using the grounding equalizer
conductor. The telecommunications backbone conductor and grounding equalizer conductor size shall not
be less than 2 kcemils/linear foot of conductor length, up to a maximum size of No. 3/0 AWG unless
otherwise indicated.

Telecommunications Enclosures and Equipment Racks: Bond metallic components of enclosures to the
telecommunications bonding and grounding system. Install vertically mounted rack grounding busbar
unless the enclosure and rack are manufactured with the busbar. Bond the equipment grounding busbar to
the TGB No. 2 AWG bonding conductors.

Structural Steel: Where the structural steel of a steel frame building is readily accessible within the room
or space, bond each TGB and TMGB to the vertical steel of the building frame.

Electrical Power Panelboards: Where an electrical panelboard for telecommunications equipment is
located in the same room or space, bond each TGB to the ground bar of the panelboard.

Shielded Cable: Bond the shield of shielded cable to the TGB in communications rooms and spaces.
Comply with TIA-568-C.1 and TIA-568-C.2 when grounding shielded balanced twisted-pair cables.

Rack- and Cabinet-Mounted Equipment: Bond powered equipment chassis to the cabinet or rack
grounding bar. Power connection shall comply with NFPA 70; the equipment grounding conductor in the
power cord of cord- and plug-connected equipment shall be considered as a supplement to bonding
requirements in this Section.

IDENTIFICATION

Labels shall be preprinted or computer-printed type.

1. Label TMGB(s) with "fs-TMGB," where "fs" is the telecommunications space identifier for the
space containing the TMGB.

2. Label TGB(s) with "fs-TGB," where "fs" is the telecommunications space identifier for the space
containing the TGB.

3. Label the BCT and each telecommunications backbone conductor at its attachment point:
"WARNING! TELECOMMUNICATIONS BONDING CONDUCTOR. DO NOT REMOVE OR
DISCONNECT!"

FIELD QUALITY CONTROL

Perform tests and inspections.

Tests and Inspections:

1. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical
connections with a calibrated torque wrench according to manufacturer's written instructions.
2. Test the bonding connections of the system using an ac earth ground-resistance tester, taking two-

point bonding measurements in each telecommunications equipment room containing a TMGB
and a TGB and using the process recommended by BICSI TDMM. Conduct tests with the facility
in operation.
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a. Measure the resistance between the busbar and the nearest available grounding electrode.
The maximum acceptable value of this bonding resistance is 100 milliohms.

3. Test for ground loop currents using a digital clamp-on ammeter, with a full-scale of not more than
10 A, displaying current in increments of 0.01 A at an accuracy of plus/minus 2.0 percent.

a. With the grounding infrastructure completed and the communications system electronics
operating, measure the current in every conductor connected to the TMGB and in each
TGB. Maximum acceptable ac current level is 1 A.

C. Excessive Ground Resistance: If resistance to ground at the BCT exceeds 5 ohms, notify Architect
promptly and include recommendations to reduce ground resistance.

D. Grounding system will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.
END OF SECTION 270526
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SECTION 270528 - PATHWAYS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1

A.

SUMMARY
Section Includes:

Metal conduits and fittings.

Nonmetallic conduits and fittings.

Optical-fiber-cable pathways and fittings.

Metal wireways and auxiliary gutters.

Nonmetallic wireways and auxiliary gutters.

Metallic surface pathways.

Nonmetallic surface pathways.

Hooks.

Boxes, enclosures, and cabinets.

Polymer-concrete handholes and boxes for exterior underground cabling.

e e Rl e
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PART 2 - PRODUCTS

2.1

A.

METAL CONDUITS AND FITTINGS
Description: Metal raceway of circular cross section with manufacturer-fabricated fittings.

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

1. Square D; Schneider Electric.

2. Hoffman.

3. Cooper B-Line, Inc.

General Requirements for Metal Conduits and Fittings:

L. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and marked
for intended location and application.

2. Comply with TIA-569-D.

EMT: Comply with ANSI C80.3 and UL 797.

Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Fittings for EMT:

a. Material: Steel.
b. Type: Setscrew.

2. Expansion Fittings: PVC or steel to match conduit type, complying with UL-467, rated for
environmental conditions where installed, and including flexible external bonding jumper.
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OPTICAL-FIBER-CABLE PATHWAYS AND FITTINGS

Description: Comply with UL 2024; flexible-type pathway with a circular cross section, approved for riser
installation unless otherwise indicated.

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

1. OCC.

2. Corning.
3. Berk-Tek Fiber.

METAL WIREWAYS AND AUXILIARY GUTTERS

Description: Sheet metal trough of rectangular cross section fabricated to required size and shape, without
holes or knockouts, and with hinged or removable covers.

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

1. Cooper B-line; brand of Eaton, Electrical Sector.

2. Hoffman; brand of nVent Electrical plc.

3. Square D; Schneider Electric USA.

General Requirements for Metal Wireways and Auxiliary Gutters:

1. Comply with UL 870 and NEMA 250, Type 1 unless otherwise indicated, and sized according to
NFPA 70.

2. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by an NRTL, and
marked for intended location and application.

3. Comply with TIA-569-D.

Fittings and Accessories: Include covers, 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.

SURFACE METAL PATHWAYS

Description: Galvanized steel with snap-on covers, complying with UL 5.

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

1. Walker Systems, Inc.; Wiremold Company (The).

2. Thomas & Betts Corporation.

3. Wiremold; Legrand North America, LLC.

Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.

Comply with TIA-569-D.
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HOOKS
Description: Prefabricated sheet metal cable supports for telecommunications cable.

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

1. MonoSystems, Inc.

2. Panduit Corp.

3. Wiremold; Legrand North America, LLC.

Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
Comply with TIA-569-D.

Galvanized steel.

J shape.

BOXES, ENCLOSURES, AND CABINETS
Description: Enclosures for communications.

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

Crouse-Hinds; brand of Eaton, Electrical Sector.

EGS; Emerson Electric Co., Automation Solutions, Appleton Group.

FSR Inc.

Hoffman; brand of nVent Electrical plc.

Milbank Manufacturing Co.

Raco Taymac Bell; brand of Hubbell Electrical Solutions; Hubbell Incorporated.
Wiremold; Legrand North America, LLC.

NNk W=

General Requirements for Boxes, Enclosures, and Cabinets:

L. Comply with TIA-569-D.
Boxes, enclosures, and cabinets installed in wet locations shall be listed and labeled as defined in NFPA
70, by an NRTL, and marked for use in wet locations.
3. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
4. Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
5. Gangable boxes are prohibited.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
Metal Floor Boxes:

1. Material: Sheet metal.
2. Type: Fully adjustable.
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3. Shape: Rectangular.
4. Metal floor boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and
marked for intended location and application.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, galvanized, with
gasketed cover.

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.

Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency,
and marked for intended location and application.

SNk LD

PART 3 - EXECUTION

3.1

3.2

PATHWAY APPLICATION

Minimum Pathway Size: 3/4-inch trade size for copper and aluminum cables, and 1 inch for optical-fiber
cables.

Pathway Fittings: Compatible with pathways and suitable for use and location.
Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

Install surface pathways only where indicated on Drawings.

INSTALLATION

Comply with the following standards for installation requirements except where requirements on Drawings or
in this Section are stricter:

NECA 1.
NECA/BICSI 568.
TIA-569-D.
NECA 101
NECA 102.
NECA 105.
NECA 111.

Nk W=

Comply with NFPA 70 limitations for types of pathways allowed in specific occupancies and number of floors.

Comply with requirements in Section 270529 "Hangers and Supports for Communications Systems" for
hangers and supports.

PATHWAYS FOR COMMUNICATIONS SYSTEMS 270528 - 4



RTA 23066

D. Comply with requirements in Section 270544 "Sleeves and Sleeve Seals for Communications Pathways and
Cabling" for sleeves and sleeve seals for communications.

E. Keep pathways at least 6 inches away from parallel runs of flues and steam or hot-water pipes. Install
horizontal pathway runs above water and steam piping.

F. Complete pathway installation before starting conductor installation.

G. Install no more than the equivalent of two 90-degree bends in any pathway run. Support within 12 inches of
changes in direction. Utilize long radius ells for all optical-fiber cables.

H. Conceal rigid conduit within finished walls, ceilings, and floors unless otherwise indicated. Install conduits
parallel or perpendicular to building lines.

L Support conduit within 12 inches of enclosures to which attached.
J. Pathways Embedded in Slabs:

L. Run conduit larger than 1-inch trade size, parallel or at right angles to main reinforcement. Where at
right angles to reinforcement, place conduit close to slab support. Secure pathways to reinforcement at
maximum 10-foot intervals.

2. Arrange pathways to cross building expansion joints at right angles with expansion fittings. Comply
with requirements for expansion joints specified in this article.

3. Arrange pathways to keep a minimum of 1 inch of concrete cover in all directions.

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for each specific
location.

5. Change from nonmetallic conduit and fittings to GRC and fittings before rising above floor.

K Stub-ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for pathways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an
enclosure.

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

M. Coat field-cut threads on PVC-coated pathway with a corrosion-preventing conductive compound prior to
assembly.
N. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut

area prior to assembling conduit to enclosure, to assure a continuous ground path.

0. Cut conduit perpendicular to the length. For conduits of 2-inch trade size and larger, use roll cutter or a guide to
ensure cut is straight and perpendicular to the length.

P. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not less than 200-1b
tensile strength. Leave at least 12 inches of slack at each end of pull wire. Secure pull wire, so it cannot fall
into conduit. Cap pathways designated as spare alongside pathways in use.

Q. Surface Pathways:

L. Install surface pathway for surface telecommunications outlet boxes only where indicated on Drawings.
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2. Install surface pathway with a minimum 2-inch radius control at bend points.

3. Secure surface pathway with screws or other anchor-type devices at intervals not exceeding 48 inches
and with no less than two supports per straight pathway section. Support surface pathway according to
manufacturer's written instructions. Tape and glue are not acceptable support methods.

R. Pathways for Optical-Fiber and Communications Cable: Install pathways, metal and nonmetallic, rigid and

flexible, as follows:

1. 3/4-Inch Trade Size and Smaller: Install pathways in maximum lengths of 50 feet.
. 1-Inch Trade Size and Larger: Install pathways in maximum lengths of 75 feet.

3. Install with a maximum of two 90-degree bends or equivalent for each length of pathway unless
Drawings show stricter requirements. Separate lengths with pull or junction boxes or terminations at
distribution frames or cabinets where necessary to comply with these requirements.

S. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.

T. Expansion-Joint Fittings:

L.

U. Hooks:

Install in each run of aboveground RNC that is located where environmental temperature change may
exceed 30 degF, and that has straight-run length that exceeds 25 feet. Install in each run of
aboveground RMC and EMT that is located where environmental temperature change may exceed 100
deg F, and that has straight-run length that exceeds 100 feet.

Install type and quantity of fittings that accommodate temperature change listed for each of the
following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change.
. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.
c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F temperature
change.

d. Attics: 135 deg F temperature change.

Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of length of
straight run per deg F of temperature change for PVC conduits. Install fitting(s) that provide expansion
and contraction for at least 0.000078 inch per foot of length of straight run per deg F of temperature
change for metal conduits.

Install expansion fittings at all locations where conduits cross building or structure expansion joints.
Install each expansion-joint fitting with position, mounting, and piston setting selected according to
manufacturer's written instructions for conditions at specific location at time of installation. Install
conduit supports to allow for expansion movement.

Size to allow a minimum of 25 percent future capacity without exceeding design capacity limits.

Shall be supported by dedicated support wires. Do not use ceiling grid support wire or support rods.
Hook spacing shall allow no more than 6 inches of slack. The lowest point of the cables shall be no less
than 6 inches adjacent to ceilings, mechanical ductwork and fittings, luminaires, power conduits, power
and telecommunications outlets, and other electrical and communications equipment.

Space hooks no more than 5 feet o.c.

Provide a hook at each change in direction.
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Mount boxes at heights indicated on Drawings. Install boxes with height measured to bottom of box unless
otherwise indicated.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install box
flush with surface of wall. Prepare block surface to provide a flat surface for a raintight connection between
box and cover plate or supported equipment and box.

Horizontally separate boxes mounted on opposite sides of walls, so they are not in the same vertical channel.

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

Set metal floor boxes level and flush with finished floor surface.

INSTALLATION OF UNDERGROUND CONDUIT
Direct-Buried Conduit:

L. Excavate trench bottom to provide firm and uniform support for conduit. Install backfill.
2. After installing conduit, backfill and compact.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR COMMUNICATIONS PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements
in Section 270544 "Sleeves and Sleeve Seals for Communications Pathways and Cabling."

PROTECTION
Protect coatings, finishes, and cabinets from damage or deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.

END OF SECTION 270528
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SECTION 270529 - HANGERS AND SUPPORTS FOR COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Steel slotted support systems for communication raceways.
2. Conduit and cable support devices.
3. Support for conductors in vertical conduit.
4. Structural steel for fabricated supports and restraints.
5. Mounting, anchoring, and attachment components, including powder-actuated fasteners, mechanical expansion

anchors, concrete inserts, clamps, through bolts, toggle bolts, and hanger rods.

6. Fabricated metal equipment support assemblies.

B. Related Requirements:
L. Section 270548 "Seismic Controls for Communications Systems” for products and installation requirements

necessary for compliance with seismic criteria.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For fabrication and installation details for communications hangers and support systems.
1. Trapeze hangers. Include product data for components.
2. Steel slotted-channel systems.
3. Aluminum slotted-channel systems.
4, Nonmetallic slotted-channel systems.
5. Equipment supports.
6. Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments to structure and to

supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.

C. Delegated-Design Submittal: For hangers and supports for communications systems.
1. Include design calculations and details of trapeze hangers.
2. Include design calculations for seismic restraints.

PART 2 - PRODUCTS

21 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design
hanger and support system.
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Seismic Performance: Hangers and supports shall withstand the effects of earthquake motions determined according to
ASCE/SEL 7.

1. The term "withstand" means "the supported equipment and systems will remain in place without separation of any
parts when subjected to the seismic forces specified and the system will be fully operational after the seismic event."
2. Component Importance Factor: 1.0.

Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing agency. Identify products with
appropriate markings of applicable testing agency.

1. Flame Rating: Class 1.
2. Self-extinguishing according to ASTM D635.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Preformed steel channels and angles, with minimum 13/32-inch-diameter holes at a maximum
of 8 inches o.c. in at least one surface.

L. 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:

Allied Tube & Conduit.

Cooper B-Line, Inc.; a division of Cooper Industries.
ERICO International Corporation.

GS Metals Corp.

Thomas & Betts Corporation.

Unistrut; Tyco International, Ltd.

Wesanco, Inc.

@ o o o

Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

Material for Channel, Fittings, and Accessories: Galvanized steel.

Channel Width: 1-5/8 inches.

Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.

Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied according to

MFMA-4.

Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.

8. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before
shipping.

9. Channel Dimensions: Selected for applicable load criteria.

SN I e
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Conduit and Cable Support Devices: Steel clamps, hangers, and associated fittings, designed for types and sizes of raceway or
cable to be supported.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging
plug or plugs for nonarmored communications conductors or cables in riser conduits. Plugs shall have number, size, and
shape of conductor gripping pieces as required to suit individual conductors or cables supported. Body shall be made of
malleable iron.

Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes, and bars; black and
galvanized.

Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces
include the following:
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I. Powder-Actuated Fasteners: Threaded-steel stud 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.

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) Hilti Inc.
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
3) MKT Fastening, LLC.
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.
2. Mechanical-Expansion Anchors: Insert-wedge-type zinc-coated steel for use in hardened portland cement concrete,

with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.

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)
2)
3)
4)
3)

Cooper B-Line, Inc.; a division of Cooper Industries.

Empire Tool and Manufacturing Co., Inc.

Hilti Inc.

ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS Type 18 units and comply
with MFMA-4 or MSS SP-58.

N ok

Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached structural element.
Through Bolts: Structural type, hex head, and high strength. Comply with ASTM F3125/F3125M,Grade A325.
Toggle Bolts: All-steel springhead type.

Hanger Rods: Threaded steel.

23 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and plates.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with the following standards for application and installation requirements of hangers and supports, except where
requirements on Drawings or in this Section are stricter:

I. NECA 1.

2. NECA/BICSI 568.
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3. TIA-569-C.
4. NECA 101.
5. NECA 102.
6. NECA 105.
7. NECA 111.

Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping materials and installation for
penetrations through fire-rated walls, ceilings, and assemblies.

Comply with requirements for pathways specified in Section 270528 "Pathways for Communications Systems."

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for EMTs, IMCs, and RMCs as
required by NFPA 70. Minimum rod size shall be 1/4 inch in diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or other support system, sized so
capacity can be increased by at least 25 percent in future without exceeding specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clamps.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-inch and smaller raceways
serving branch circuits and communication systems above suspended ceilings and for fastening raceways to trapeze supports.
SUPPORT INSTALLATION

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and RMC may be supported by
openings through structure members, according to NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components, so strength will be adequate to carry
present and future static loads within specified loading limits. Minimum static design load used for strength determination
shall be weight of supported components plus 200 [b.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten communications items and
their supports to building structural elements by the following methods unless otherwise indicated by code:

L. To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts.

3. To Masonry: Use approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid
masonry units.

4. To Existing Concrete: Use expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated-driven threaded studs, provided with lock washers and nuts, may be

used in existing standard-weight concrete 4 inches thick or greater. Do not use for anchorage to lightweight-
aggregate concrete or for slabs less than 4 inches thick.

6. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27).

To Light Steel: Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, panelboards, disconnect
switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks
attached to substrate.

=~

Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.
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INSTALLATION OF FABRICATED METAL SUPPORTS
Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor
communications materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1IM.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and
supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted
surfaces.

I. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.
Touchup: Comply with requirements in [Section 099113 "Exterior Painting"] [Section 099123 "Interior Painting"] [and]
[Section 099600 "High-Performance Coatings"] for cleaning and touchup painting of field welds, bolted connections, and

abraded areas of shop paint on miscellaneous metal.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas, and apply galvanizing-repair paint to comply with
ASTM A780.

END OF SECTION 270529
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SECTION 270548 — VIBRATION AND SEISMIC CONTROLS FOR COMMUNICATIONS SYSTEMS

Section 230548 — Vibration and Seismic Controls for Mechanical Piping and Equipment.

END OF SECTION 270548
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SECTION 270553 - IDENTIFICATION FOR COMMUNICATIONS SYSTEMS

Reference Section 260553 — Identification for Electrical Systems.

END OF SECTION 270553
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SECTION 271100 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

B.

A.

SUMMARY

Section Includes:

1. Boxes, enclosures, and cabinets.
2. Power strips.
ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: For communications equipment room fittings. Include plans, elevations, sections, details,
and attachments to other work.

1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method
of field assembly, components, and location and size of each field connection.

2. Equipment Racks and Cabinets: Include workspace requirements and access for cable connections.

3. Grounding: Indicate location of grounding bus bar and its mounting detail showing standoff

insulators and wall mounting brackets.

INFORMATIONAL SUBMITTALS

Seismic Qualification Data: Certificates, from manufacturer.

PART 2 - PRODUCTS

2.1

2.2

A.

A.

PERFORMANCE REQUIREMENTS

Seismic Performance: Equipment shall withstand the effects of earthquake motions determined according
to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts when
subjected to the seismic forces specified and the unit will be fully operational after the seismic
event."

BOXES, ENCLOSURES, AND CABINETS

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

1. Crouse-Hinds; brand of Eaton, Electrical Sector.
2. FSR Inc.
3. Hubbell Electrical Solutions; Hubbell Incorporated.
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4. Hubbell Wiring Device-Kellems; brand of Hubbell Electrical Solutions; Hubbell Incorporated.
5. Wiremold; Legrand North America, LLC.

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets shall be
listed and labeled for intended location and use.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

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

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
Box extensions used to accommodate new building finishes shall be of same material as recessed box.
Device Box Dimensions: 4 inches square by 2-1/8 inches deep.

Hinged-Cover Enclosures: Comply with UL 50 and 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.
2. Nonmetallic Enclosures: Fiberglass.

3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.
POWER STRIPS

Comply with requirements in Section 271116 "Communications Racks, Frames, and Enclosures."
Power Strips: Comply with UL 1363.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended
location and application.

Rack mounting, with detachable flanges.

Height: 1 RU.

Housing: Metal.

Six, 20-A, 120-V ac, NEMA WD 6, Configuration 5-20R receptacles.

Rear-facing receptacles.

LED indicator lights for power and protection status.

LED indicator lights for reverse polarity and open outlet ground.

0. Circuit Breaker and Thermal Fusing: When protection is lost, circuit opens and cannot be reset.
10.  Circuit Breaker and Thermal Fusing: Unit continues to supply power if protection is lost.

11.  Close-coupled, direct plug-in line cord.

12.  Rocker-type on-off switch, illuminated when in on position.

13.  Surge Protection: UL 1449, Type 3.

e A S

a. Maximum Surge Current, Line to Neutral: 72 kA.
. Protection modes shall be line to neutral, line to ground, and neutral to ground.
c. UL 1449 Voltage Protection Rating for line to neutral and line to ground shall be 600 V
and 500 V.
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PART 3 - EXECUTION

3.1 INSTALLATION
A. Comply with NECA 1.

B. Comply with BICSI's "Telecommunications Distribution Methods Manual" for layout of communications
equipment spaces.

C. Comply with BICSI's "Information Technology Systems Installation Methods Manual" for installation of
equipment in communications equipment spaces.

D. Bundle, lace, and train conductors and cables to terminal points without exceeding manufacturer's
limitations on bending radii. Install lacing bars and distribution spools.

E. Coordinate layout and installation of communications equipment in tracks and in room. Coordinate
service entrance configuration with service provider.

F. Coordinate location of power raceways and receptacles with locations of communications equipment

requiring electrical power to operate.

END OF SECTION 271100
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SECTION 271323 - COMMUNICATIONS OPTICAL FIBER BACKBONE CABLING

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY

Section Includes:

1. Type OFNR optical fiber cable.

2. Optical fiber cable connecting hardware, patch panels, and cross-connects.
COORDINATION

Coordinate layout and installation of telecommunications pathways and cabling with Owner's telecommunications
and LAN equipment and service suppliers.

ACTION SUBMITTALS
Product Data:

L. For each type of product.
Shop Drawings:

L. System Labeling Schedules:

a. Electronic copy of labeling schedules, in software and format selected by Owner.
b. Electronic copy of labeling schedules that are part of cabling and asset identification system of
software.
2. Cabling administration drawings and printouts.
3. Wiring diagrams showing typical schematic arrangement, including the following:
a. Telecommunications rooms plans and elevations.
b. Telecommunications pathways.
c. Telecommunications system access points.
d. Telecommunications grounding system.
e. Cross-connects.
f. Patch panels.
g. Patch cords.
4, Cross-Connect and Patch-Panel Drawings: Detail mounting assemblies and show elevations and physical

relationship between installed components.
Certificates:
1. For each type of product.

Field Quality-Control Submittals:
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Optical fiber cable testing plan.
Field quality-control reports.

INFORMATIONAL SUBMITTALS

A. Source Quality-Control Submittals:

1.

Source quality-control reports.

CLOSEOUT SUBMITTALS

A. Maintenance Data: For optical fiber cable, splices, and connectors.

PART 2 - PRODUCTS

2.1

TYPE OFNR OPTICAL FIBER CABLE

A. Description: This category covers jacketed optical fiber cable for use as risers in vertical runs in shaft or between
floors within buildings in accordance with Article 770 of NFPA 70 containing no electrically conductive materials.

B. Performance Criteria:

1.

2.

Regulatory Requirements: Listed and labeled in accordance with NFPA 70, by qualified electrical testing
laboratory recognized by authorities having jurisdiction, and marked for intended location and application.
Listing Criteria: UL CCN QAYK; including UL 1651.

General Characteristics:

Performance: TIA-568.3.

Inside Plant Mechanical Properties: ICEA S-83-596.
Inside-Outside Plant Mechanical Properties: ICEA S-104-696.
Jacket:

a0 o

1) Cable cordage jacket, fiber, unit, and group color in accordance with TIA-598.
2) Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to
exceed 40 inch.

C. Type OFNR, Designation OM4, Multimode Optical Fiber Cable:

L.

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

a. Berk-Tek Leviton; a Nexans/Leviton alliance.
b. Corning Optical Communications; Corning Incorporated.
C. OCC.

Additional Characteristics:

a. Construction: TIA-492AAAD; 850 nm laser-optimized, 50 pm core diameter, 125 um cladding
diameter.
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b. Minimum Overfilled Modal Bandwidth-Length Product: 3500 MHz-km at 850 nm wavelength;
500 MHz-km at 1300 nm wavelength.
C. Minimum Effective Modal Bandwidth-Length Product: 4700 MHz-km at 850 nm wavelength.
3. Options:
a. Configuration: 6-fiber, tight buffer, optical fiber cable.
b. Maximum Attenuation: 0.06 dB/km at 1300 nm wavelength.
c. Jacket Color: Aqua.
OPTICAL FIBER CABLE HARDWARE

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

1. Berk-Tek Leviton; a Nexans/Leviton alliance.
2. Corning Optical Communications; Corning Incorporated.
3. Optical Cable Corporation.

Performance Criteria:

1. Fiber Optic Connector Intermateability Standard (FOCIS) specifications of TIA-604 series.
2. TIA-568.3.

Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, duplex cable connectors.

1. Number of Connectors per Field: One for each fiber of cable or cables assigned to field, plus spares and
blank positions adequate to suit specified expansion criteria.

Patch Cords: Factory-made, dual-fiber cables in 36 inch lengths.
Connector Type: Type LC complying with TIA-604-2 connectors.

Plugs and Plug Assemblies:

1. Male; color-coded modular telecommunications connector designed for termination of single optical fiber
cable.

2. Insertion loss not more than 0.25 dB.

3. Marked to indicate transmission performance.

Jacks and Jack Assemblies:

1. Female; quick-connect, simplex and duplex; fixed telecommunications connector designed for termination
of single optical fiber cable.

2. Insertion loss not more than 0.25 dB.

3. Marked to indicate transmission performance.

4. Designed to snap-in to patch panel or faceplate.

SOURCE QUALITY CONTROL

Tests and Inspections:
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1. Test and inspect multimode optical fiber cables, by, or under supervision of, qualified electrical testing
laboratory recognized by authorities having jurisdiction, in accordance with TIA-526-14 and TIA-568.3
before delivering to site. Affix label with name and date of manufacturer's qualified electrical testing
laboratory's certification of system compliance.

2. Test and inspect pre-terminated optical fiber cable assemblies, by, or under supervision of, qualified
electrical testing laboratory recognized by authorities having jurisdiction, in accordance with TIA-526-14
and TIA-568.3 before delivering to site. Affix label with name and date of manufacturer's qualified
electrical testing laboratory's certification of system compliance.

B. Nonconforming Work:
1. Cables that do not pass tests and inspections will be considered defective.
C. Prepare test and inspection reports.

PART 3 - EXECUTION

3.1 PREPARATION
A. Coordinate backbone cabling with protectors and demarcation point provided by communications service provider.
32 SELECTION OF OPTICAL FIBER TYPE

A. Installed in Vertical Shaft or Floor-to-Floor Riser:
1. Nonconductive:

a. Type OFNR in metallic conduit.

33 INSTALLATION OF OPTICAL FIBER BACKBONE CABLES
A. Optical fiber backbone cabling system must provide interconnections between communications equipment rooms,
main terminal space, and entrance facilities in telecommunications cabling system structure. Cabling system
consists of backbone cables, intermediate and main cross-connects, mechanical terminations, and patch cords or

jumpers used for backbone-to-backbone cross-connection.

B. Backbone cabling cross-connects may be located in communications equipment rooms or at entrance facilities.
Bridged taps and splitters may not be used as part of backbone cabling.

C. Comply with BICSI N1, NECA NEIS 1, and NECA NEIS 301.

D. Backbone cabling system must comply with transmission standards in TIA-568.1.
E. Telecommunications Pathways and Spaces: Comply with TIA-569.

F. Wiring Methods:

1. Not in Raceway: Conceal conductors and cables in accessible ceilings, walls, and floors where possible.
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In Raceway: Install cables in raceways and cable trays except within consoles, cabinets, desks, and
counters. Conceal raceway and cables except in unfinished spaces.

a. Comply with requirements for pathways specified in Section 270528 "Pathways for
Communications Systems."

In Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal points with no excess
and without exceeding manufacturer's limitations on bending radii. Provide and use lacing bars and
distribution spools.

G. Optical Fiber Cabling Installation:

1.

3.

8.
9.
10.
11.

Comply with TIA-568.1 and TIA-568.3.

Comply with BICSI ITSIMM, Ch. 6, "Cable Termination Practices."

Terminate all cables; no cable may contain unterminated elements. Make terminations only at indicated
outlets, terminals, cross-connects, and patch panels.

Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inch and not more than
6 inch from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

Install lacing bars to restrain cables, to prevent straining connections, and to prevent bending cables to
smaller radii than minimums recommended by manufacturer.

Bundle, lace, and train cable to terminal points without exceeding manufacturer's limitations on bending
radii, but not less than radii specified in BICSI ITSIMM, "Cabling Termination Practices" Chapter. Use
lacing bars and distribution spools.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable between
termination, tap, or junction points. Remove and discard cable if damaged during installation and replace it
with new cable.

Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps may not be used
for heating.

In communications equipment room, provide 10 ft long service loop on each end of cable.

Pulling Cable: Comply with BICSI ITSIMM, Ch. 4, "Pulling Cable." Monitor cable pull tensions.

Cable may be terminated on connecting hardware that is rack or cabinet mounted.

H. Open-Cable Installation:

1.

2.

Install cabling with horizontal and vertical cable guides in telecommunications spaces with terminating
hardware and interconnection equipment.

Cable may not be run through structural members or in contact with pipes, ducts, or other potentially
damaging items.

L Group connecting hardware for cables into separate logical fields.

34 FIRESTOPPING

A. Comply with requirements in Section 078413 "Penetration Firestopping."

B. Comply with TIA-569, Annex A, "Firestopping."

C. Comply with BICSI ITSIMM, "Firestopping" Chapter.

3.5 GROUNDING

A. Install grounding in accordance with BICSI ITSIMM, "Grounding (Earthing), Bonding, and Electrical Protection"
Chapter.
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Comply with TIA-607 and NECA/BICSI-607.

Locate grounding bus bar to minimize length of bonding conductors. Fasten to wall allowing at least 2 inch
clearance behind grounding bus bar. Connect grounding bus bar with minimum 4 AWG grounding electrode
conductor from grounding bus bar to suitable electrical building ground.

Bond metallic equipment to grounding bus bar, using not smaller than 6 AWG equipment grounding conductor.

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA-606. Comply with requirements for
identification specified in Section 270553 "Identification for Communications Systems."

1. Administration Class: Class 2.
2. Color-code cross-connect fields and apply colors to voice and data service backboards, connections,
covers, and labels.

Paint and label colors for equipment identification must comply with TIA-606 for Class 2 level of administration.

Comply with requirements in Section 271523 "Communications Optical Fiber Horizontal Cabling" for cable and
asset management software.

Cable Schedule: Install in prominent location in each equipment room and wiring closet. List incoming and
outgoing cables and their designations, origins, and destinations. Protect with rigid frame and clear plastic cover.
Furnish electronic copy of final comprehensive schedules for Project.

Cabling Administration Drawings: Show building floor plans with cabling administration-point labeling. Identify
labeling convention and show labels for telecommunications closets, backbone pathways and cables, entrance
pathways and cables, terminal hardware and positions, horizontal cables, work areas and workstation terminal
positions, grounding buses and pathways, and equipment grounding conductors.

Cable and Wire Identification:

L. Label each cable within 4 inch of each termination and tap, where it is accessible in cabinet or junction or
outlet box, and elsewhere as indicated.

2. Each wire connected to building-mounted devices is not required to be numbered at device if color of wire
is consistent with associated wire connected and numbered within panel or cabinet.

3. Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at intervals not exceeding
15 ft.

4. Label each unit and field within distribution racks and frames.

5. Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label each connector and

each discrete unit of cable-terminating and connecting hardware. Where similar jacks and plugs are used
for both voice and data communication cabling, use different color for jacks and plugs of each service.

Labels must be preprinted or computer-printed type with printing area and font color that contrasts with cable
jacket color but still complies with requirements in TIA 606, for the following:

1. Flexible vinyl or polyester that flexes as cables are bent.
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3.7 FIELD QUALITY CONTROL
A. Field tests and inspections must be witnessed by authorities having jurisdiction.
B. Tests and Inspections:
1. Visually inspect optical fiber jacket materials for qualified electrical testing laboratory certification

markings. Inspect cabling terminations in communications equipment rooms for compliance with color-
coding for pin assignments, and inspect cabling connections for compliance with TIA-568.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment and patch cords,
and labeling of all components.

3. Optical Fiber Cable Tests:

a. Test instruments must meet or exceed applicable requirements in TIA-568.1. Use only test cords
and adapters that are qualified by test equipment manufacturer for channel or link test
configuration.

b. Link End-to-End Attenuation Tests:

1) Horizontal and multimode backbone link measurements: Test at 850 or 1300 nm in one
direction in accordance with TIA-526-14, Method B, One Reference Jumper.
2) Attenuation test results for backbone links must be less than 2.0 dB. Attenuation test results

must be less than those calculated in accordance with equation in TIA-568.1.

C. Nonconforming Work:
1. Cables will be considered defective if they do not pass tests and inspections.
2. Remove and replace defective cables and retest.

D. Collect, assemble, and submit test and inspection reports.
L. Data for each measurement must be documented.

Data for field quality-control report submittals must be printed in summary report that is formatted similar
to Table 10.1 in BICSI TDMM, or transferred from instrument to computer, saved as text files, and printed
and submitted.

E. Manufacturer Services:
1. Engage factory-authorized service representative to supervise field tests and inspections.
END OF SECTION 271323
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SECTION 271513 - COMMUNICATIONS COPPER HORIZONTAL CABLING

PART 1 - GENERAL

1.1

1.2

1.3

SUMMARY
Section Includes:

1 Category 6 twisted pair cable.

2 Twisted pair cable hardware, including plugs and jacks.
3. Cable management system.

4 Grounding provisions for twisted pair cable.

COPPER HORIZONTAL CABLING DESCRIPTION

Horizontal cabling system shall provide interconnections between Distributor A, Distributor B, or
Distributor C, and the equipment outlet, otherwise known as "Cabling Subsystem 1," in the
telecommunications cabling system structure. Cabling system consists of horizontal cables, intermediate
and main cross-connects, mechanical terminations, and patch cords or jumpers used for horizontal-to-
horizontal cross-connection.

1. TIA-568-C.1 requires that a minimum of two equipment outlets be installed for each work area.
Horizontal cabling shall contain no more than one transition point or consolidation point between
the horizontal cross-connect and the telecommunications equipment outlet.

3. Bridged taps and splices shall not be installed in the horizontal cabling.

A work area is approximately 100 sq. ft., and includes the components that extend from the equipment
outlets to the station equipment.

The maximum allowable horizontal cable length is 295 feet. This maximum allowable length does not
include an allowance for the length of 16 feet to the workstation equipment or in the horizontal cross-
connect.
ACTION SUBMITTALS
Product Data: For each type of product.
Shop Drawings: Reviewed and stamped by a Qualified Person.
1. System Labeling Schedules:
a. Electronic copy of labeling schedules, in software and format selected by Owner.
b. Electronic copy of labeling schedules that are part of the cabling and asset identification
system of the software.
2. Cabling administration Drawings and printouts.
3. Wiring diagrams and installation details of telecommunications equipment, to show location and

layout of telecommunications equipment.

Twisted pair cable testing plan.
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Field Quality-Control Submittals:

1. Field quality-control reports.

CLOSEOUT SUBMITTALS
Maintenance data.

Software and Firmware Operational Documentation:

1. Software operating and upgrade manuals.

2. Program Software Backup: On USB media.

3. Device address list.

4. Printout of software application and graphic screens.
QUALITY ASSURANCE

Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1. Layout Responsibility: Preparation of Shop Drawings, cabling administration Drawings, and field
testing program development by a Qualified Person.

2. Installation Supervision: Installation shall be under the direct supervision of Level 2 Installer, who
shall be present at all times when Work of this Section is performed at Project site.

3. Testing Supervisor: Currently certified by BICSI as a Qualified Person to supervise on-site testing.

Testing Agency Qualifications: Testing agency must have personnel certified by BICSI on staff.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as a Qualified Person.

COORDINATION

Coordinate layout and installation of telecommunications pathways and cabling with Owner's
telecommunications and LAN equipment and service suppliers.

PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

PERFORMANCE REQUIREMENTS

General Performance: Horizontal cabling system shall comply with transmission standards in TIA-568-
C.1, when tested according to test procedures of this standard.

Telecommunications Pathways and Spaces: Comply with TIA-569-D.

Grounding: Comply with TIA-607-B.

GENERAL CABLE CHARACTERISTICS

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying with the
applicable standard and NFPA 70 for the following types:
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1. Communications, Non-Plenum Rated:

a. Type CMR complying with UL 1666 and ICEA S-103-701.
b. Type CMP or Type CMR in listed plenum or riser communications raceway.

Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing agency. Identify
products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 50 or less.

RoHS compliant.

CATEGORY 6 TWISTED PAIR CABLE

Description: Four-pair, balanced-twisted pair cable, certified to meet transmission characteristics of
Category 6 cable at frequencies up to 250 MHz.

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

Berk-Tek Leviton; a Nexans/Leviton alliance.
CommScope, Inc.

9. Genesis Cable Products; Honeywell International, Inc.
10.  Mohawk; a division of Belden Networking, Inc.

11.  Superior Essex Inc.; subsidiary of LS Corp.

12.  SYSTIMAX Solutions; a CommScope Inc. brand.

1. Tyco Electronics/ AMP Netconnect; Tyco International Ltd.
2. Nordex/CDT; a subsidiary of Cable Design Technologies.
3. KRONE Incorporated.

4. Draka USA.

5. 3M.

6. Belden, Inc.

7.

8.

Standard: Comply with NEMA WC 66/ICEA S-116-732 and TIA-568-C.2 for Category 6 cables.
Conductors: 100-ohm, 23 AWG solid copper.

Shielding/Screening: Unshielded twisted pairs (UTP).

Cable Rating: Riser.

Jacket: Blue thermoplastic.

TWISTED PAIR CABLE HARDWARE

Description: Hardware designed to connect, splice, and terminate twisted pair copper communications
cable.

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

1. Ortronics, Inc.
2. Leviton Manufacturing Co., Inc.
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3. Panduit Corp.

C. General Requirements for Twisted Pair Cable Hardware:
1. Comply with the performance requirements of Category 6.
2. Comply with TTA-568-C.2, IDC type, with modules designed for punch-down caps or tools.
3. Cables shall be terminated with connecting hardware of same category or higher.
D. Source Limitations: Obtain twisted pair cable hardware from same manufacturer as twisted pair cable,

from single source.
E. Connecting Blocks:
1. 110-style IDC for Category 6.
2. Provide blocks for the number of cables terminated on the block, plus 25 percent spare, integral

with connector bodies, including plugs and jacks where indicated.

F. Cross-Connect: Modular array of connecting blocks arranged to terminate building cables and permit
interconnection between cables.

1. Number of Terminals per Field: One for each conductor in assigned cables.

G. Patch Panel: Modular panels housing numbered jack units with IDC-type connectors at each jack location
for permanent termination of pair groups of installed cables.

1. Features:
a. Universal T568A and T568B wiring labels.
b. Labeling areas adjacent to conductors.
c. Replaceable connectors.
d. 48 ports.
2. Construction: 16-gauge steel and mountable on 19-inch equipment racks.
3. Number of Jacks per Field: One for each four-pair conductor group of indicated cables, plus spares

and blank positions adequate to suit specified expansion criteria.

H. Patch Cords: Factory-made, four-pair cables in 36-inch lengths; terminated with an eight-position
modular plug at each end.

1. Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure performance.
Patch cords shall have latch guards to protect against snagging.
2. Patch cords shall have color-coded boots for circuit identification.

L. Plugs and Plug Assemblies:

1. Male; eight position; color-coded modular telecommunications connector designed for termination
of a single four-pair, 100-ohm, unshielded or shielded twisted pair cable.

2. Standard: Comply with TIA-568-C.2.

3. Marked to indicate transmission performance.

1. Jacks and Jack Assemblies:

1. Female; eight position; modular; fixed telecommunications connector designed for termination of
a single four-pair, 100-ohm, unshielded or shielded twisted pair cable.
2. Designed to snap-in to a patch panel or cover plate.
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3. Standard: Comply with TIA-568-C.2.
4. Marked to indicate transmission performance.

Cover Plate:

1. Six port, vertical single gang cover plates designed to mount to single gang wall boxes.
. Twelve port, vertical double gang cover plates designed to mount to double gang wall boxes.
3. Plastic Cover Plate: High-impact plastic. Coordinate color with Section 260533 "Raceway and
Boxes for Electrical Systems."
4. Metal Cover Plate: Stainless steel, complying with requirements in Section 260533 "Raceway and
Boxes for Electrical Systems."
5. For use with snap-in jacks accommodating any combination of twisted pair, optical fiber, and

coaxial work area cords.

a. Flush mounting jacks, positioning the cord at a 45-degree angle.
Legend:
1. Machine printed, in the field, using adhesive-tape label.
2. Snap-in, clear-label covers and machine-printed paper inserts.

CABLE MANAGEMENT SYSTEM

Description: Computer-based cable management system, with integrated database and graphic
capabilities.

Document physical characteristics by recording the network, TTIA details, and connections between
equipment and cable.

Information shall be presented in database view, schematic plans, or technical drawings.
1. AutoCAD drawing software shall be used as drawing and schematic plans software.
System shall interface with the following testing and recording devices:

1. Direct upload tests from circuit testing instrument into the personal computer.
2. Direct download circuit labeling into labeling printer.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION OF TWISTED-PAIR HORIZONTAL CABLES
Comply with NECA 1 and NECA/BICSI 568.

Routing: Install cables in raceways and cable trays, except within consoles, cabinets, desks, and counters.
Conceal raceway and cables, except in unfinished spaces.

1. Comply with requirements for raceways and boxes specified in Section 270528 "Pathways for
Communications Systems."

Wiring within Enclosures: Bundle, lace, and train cables within enclosures. Connect to terminal points
with no excess and without exceeding manufacturer's limitations on bending radii. Provide and use lacing
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bars and distribution spools. Install conductors parallel with or at right angles to sides and back of
enclosure.

General Requirements for Cabling:
1. Comply with TIA-568-C.1.

Comply with BICSI's Information Transport Systems Installation Methods Manual, Ch. 5,
"Copper Structured Cabling Systems," "Cable Termination Practices" Section.

3. Install 110-style IDC termination hardware unless otherwise indicated.

4. Do not untwist twisted pair cables more than 1/2 inch from the point of termination to maintain
cable geometry.

5. Terminate all conductors; no cable shall contain unterminated elements. Make terminations only at
indicated outlets, terminals, cross-connects, and patch panels.

6. Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches and not
more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and terminals.

7. Install lacing bars to restrain cables, prevent straining connections, and prevent bending cables to
smaller radii than minimums recommended by manufacturer.

8. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's limitations

on bending radii, but not less than radii specified in BICSI information Transport Systems
Installation Methods Manual, Ch. 5, "Copper Structured Cabling Systems," "Cable Termination
Practices" Section. Use lacing bars and distribution spools.

9. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable between
termination, tap, or junction points. Remove and discard cable if damaged during installation, and
replace it with new cable.

10.  Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps shall not
be used for heating.

11.  Inthe communications equipment room, install a 10-foot-long service loop on each end of cable.

12.  Pulling Cable: Comply with BICSI Information Transport Systems Installation Methods Manual,
Ch. 5, "Copper Structured Cabling Systems," "Pulling and Installing Cable" Section. Monitor
cable pull tensions.

Group connecting hardware for cables into separate logical fields.

Separation from EMI Sources:

1. Comply with recommendations from BICSI's "Telecommunications Distribution Methods
Manual" and TIA-569-D for separating unshielded copper communication cable from potential
EMI sources, including electrical power lines and equipment.

GROUNDING

Comply with requirements in Section 270526 "Grounding and Bonding for Communications Systems"
for grounding conductors and connectors.

Install grounding according to the "Grounding, Bonding, and Electrical Protection" chapter in BICSI's
"Telecommunications Distribution Methods Manual."

Comply with TIA-607-B and NECA/BICSI-607.
Locate grounding bus bar to minimize the length of bonding conductors. Fasten to wall, allowing at least

a 2-inch clearance behind the grounding bus bar. Connect grounding bus bar to suitable electrical
building ground, using a minimum No. 4 AWG grounding electrode conductor.
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