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s e e S ECTION260500 -GENERAL ELCTRICAL REQUIREMENTS

laws or rulés applicable to this pr

DIVISION OF 0CC alz GENERAL
PROFESSIONAL LICENSES

11 RELATED SECTIONS

A. Requirements of Section260500 shall apply to all Sections of Division 1, 26, 27, and 28.
1.2 REFERENCES

A. ASTM International (ASTM) Publications:

1. A53 "Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless"

B. American Welding Society (AWS) Publications:
1. D1.1 "Structural Welding Code - Steel"
C. National Fire Protection Association (NFPA) Publications:
1. 70 "National Electric Code"
D. National Electrical Manufacturers Association (NEMA) Publications:
1. 250 “Enclosures for Electrical Equipment (1000 Volts Maximum)”

13 WORK SCOPE

A. The contractor shall furnish and install all labor, materials, gear, and equipment
required to complete the work scope as indicated on the drawings and as specified in all
other sections of Division 26, 27, and 28. Other labor, materials, gear, and equipment
not specifically mentioned or implied, but required for a complete installation, shall be
included for all systems be complete and ready for operation.

1.4 CODE COMPLIANCE

A. All work and materials shall be installed in compliance with the current codes,
standards, rules, ordinances and regulations adopted by the location of installation
including, but not limited to, the following:

International Building Code

International Residential Code

International Energy Conservation Code

International Fire Code

International Existing Building Code

NFPA 70 — National Electric Code (NEC)

NFPA 72 — National Fire Alarm and Signaling Code

NFPA 101 — Life Safety Code

All other applicable Federal, State and local laws and regulations.
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B.

10. Occupational Safety and Health Act Standards (OSHA)

11. ADA Standards for Accessible Design

12. ANSI/IEEE C-2 — National Electrical Safety Code

13. ANSI/ASME A17.1 2016, Safety Code for Elevators and Escalators

14. ANSI/ASME A17.3 2015 Safety Code for Existing Elevators and Escalators

15. ANSI/ASME A17.4 1999 Guide for Emergency Personnel

16. ANSI/ASME A17.5 2014 Elevator and Escalator Electrical Equipment

17. ANSI/ASME A17.6 2010 Standard for Elevator Suspension, and Governor Systems

18. ANSI/ASME A17.7 2012 Performance-based Safety Code for Elevators and
Escalators

19. ANSI/ASME A17.8 2016 Standard for Wind Tower Turbine Elevators

20. ANSI/ASME A18.1 2014 Safety Standards for Platform Lifts and Chairlifts

21. ASME QE-1 2013 Standard for the Qualification of Elevator Inspectors

22, NECA — Standard of Installation

23. Any / All other applicable federal, state, county, city, and local laws / ordinances
/ regulations.

24, Occupational Safety and Health Act Standards (OSHA)

Work shall be installed and inspected by the local Authority Having Jurisdiction in
accordance with all local codes / ordinances / regulations. Permit fees for inspection
and all other fees shall be paid for by the contractor as part of this contract.

15 CONDITIONS AT SITE

A.

Contractors shall familiarize themselves with all existing conditions prior to submission
of the bid. Additional costs for work required because of these conditions but not
included in the bid will not be allowed, whether shown or implied in the contract
drawings or not.

16 DRAWINGS AND SPECIFICATIONS

A.

The drawings and specifications included in this contract are to be considered as a
unified set. Any work related to this Division that appears anywhere in these documents
shall be provided under the scope of this Division.

The drawings are diagrammatic in nature and illustrate the general arrangement of
equipment and wiring. They do not guarantee the most direct route of conduits or
wiring. Actual installation requirements will be determined by architectural, structural,
and mechanical site conditions. All related drawings must be reviewed when preparing
the bid. Any additional wiring lengths, pull boxes, junction boxes, or other materials
required due to site conditions must be accounted for in the bid. All information should
be carefully verified, and any discrepancies must be reported prior to bid submission.

No changes to the location, type, function, brand, finish, or similar characteristics of any
item shall be made without prior engineering approval.

While certain equipment is specifically identified on the drawings, this is not intended to
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1.7

1.8

1.9

1.10

1.11

establish a sole-source requirement unless explicitly stated. Product specifications are
based on design criteria, and all bidders are encouraged to submit alternate products
for prior approval. Approval must be obtained as outlined in the contract documents.
Bids including unapproved products will be considered non-compliant, and the
contractor will be required to furnish approved items at no additional cost to the owner.
Submittals for non-approved equipment submitted after the contract award will not be
reviewed or returned.

E. In cases where conflicting information appears within the drawings and specifications,
the contractor shall include the higher-cost option in the bid.

SAFETY AND INDEMNITY

A The contractor is solely responsible for job site safety, including all persons and
property, at all times. The owner's reviews do not cover the contractor's safety
measures.

CONSTRUCTION OBSERVATION BY THE ENGINEER

A. Prior to covering: any major portion of the materials installed under this section, notify
the engineer so that an observation can be made. Notification shall be made at least
three (3) working days in advance of the date the items will be covered.

INSTRUCTION OF OWNER’S PERSONNEL

A. The contractor shall provide an on-site instructional tour covering the entire project.
Designated personnel from the owner’s team shall be trained in the operation of all
electrical systems, troubleshooting procedures, preventive maintenance practices, use
of Operation and Maintenance manuals, maintenance and cleaning of lighting fixtures,
and the operation of all specialized systems.

B. The contractor shall include eight (8) hours of instruction time in their bid. This training
will be conducted at the project site after substantial completion. The contractor shall
coordinate with the owner to schedule the instruction, including determining the
number of attendees, and shall provide the training schedule to the engineer.

PROJECT COMPLETION

A. Upon completion of all work and operational testing of all systems, the contractor shall
request a final construction observation by the engineer.

B. The engineer will prepare a punch list of items requiring correction or completion. The
contractor shall notify the engineer once all punch list items have been addressed.

GUARANTEE
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A. All electrical equipment and materials must be designed, manufactured, and tested in
accordance with the latest applicable NEMA, IEEE, or ANSI standards.

B. The contractor shall, at no cost to the owner, repair, revise, or replace any components
found to be defective, inoperative, or failing within the guarantee period.

PART 2 - PRODUCTS
2.1 MATERIAL APPROVAL

A. All electrical equipment and materials must be designed, manufactured, and tested in
accordance with the latest applicable NEMA, IEEE, or ANSI standards.

B. Materials shall be new (unless otherwise specified) and UL-listed. ltems not subject to
UL listing shall be tested and approved by an independent laboratory or governmental
agency acceptable to both the owner and the code enforcement authority.

C. Submit electronic copies (unless otherwise required in Division 1) of all Division 26, 27,
and 28 shop drawings and material lists to the architect/engineer for review.

D. Submittals shall contain:
1. The first section of the manual shall contain:
a. Names, addresses, and telephone numbers of Electrical Engineer,

General Contractor, and any other contractors involved.
Date of submission and dates of any previous submissions.
Project title and number.
Contract identification.
The names of Contractor, Supplier, and Manufacturer.
Identification of the product, with the Specification Section number.
Field dimensions clearly identified as such.
Relation to adjacent or critical features of the Work or materials.
Identification of deviations from Contract Documents.
Identification of revisions on resubmittals.
An 6"x3" space for Engineer's and Contractors stamps.
Contractor stamp, initialed or signed, certifying to review of submittal,
verification of products, field measurements and field construction criteria, and
coordination of the information within the submittal with requirements of the
Work and of the Contract Documents.
13. Submittals shall be furnished on the following equipment:
Service Switchgear
CT Enclosures
Panelboards
Transformers
Disconnect Switches
Overcurrent Protective Devices
Motor Starters
Motor Control Centers
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Light Fixtures

i
j. Emergency Lighting Battery Systems
k. Light Dimmers
l. Motion Sensors
m. Lighting Control Panels
n. Time Switches
o. Receptacles
p. Floor Boxes
g. Explosion Proof Receptacles
r. Switches
s. Lightning Protection Systems
t. Structured Cabling System
u. Sound System Equipment
V. Clocks
w. Emergency Generator
1) Emergency generator
2) Battery Charger
3) Tank Heater
4) Fuel Tank
5) Fuel Tank Monitoring System
6) Muffler and Through Wall Thimble
7) Breaker
8) Automatic Transfer Switch
X. Fire Alarm System
1) Fire alarm control panel
2) Auxiliary power panels
3) Annunciator panels
4) DACTS
5) lonization detectors
6) Heat detectors
7) Duct smoke detectors
8) Audible/visual alarms
9) Review drawings

2.2 OPERATION AND MAINTENANCE MANUALS

A. Provide electronic copies (unless otherwise required in Division 1) of Operation and
Maintenance Manuals for all Division 26, 27, and 28 systems and equipment to the

architect/engineer..

2.3 RECORD DRAWINGS

A Submit complete and accurate record drawings as required by section 1.

2.4

PRODUCT DELIVERY, STORAGE AND HANDLING

A. Deliver, store, and handle all materials to prevent damage.

GENERAL ELECTRICAL REQUIRMENTS
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Protect equipment from adverse weather conditions and moisture.

PART 3 - EXECUTION

3.1

3.2

33

3.4

35

WORKMANSHIP AND CONTRACTOR’S QUALIFICATIONS

A.

All work must reflect high-quality workmanship. Poor or careless installation practices
will not be accepted.

Assign a qualified foreman with a minimum of two (2) years of experience as a
Journeyman Electrician on similar building types to always supervise this work.

COORDINATION

A

Coordinate work with other trades to avoid conflict and to provide correct rough-in and
connection for equipment furnished under trades that require electrical connections.
Inform contractors of other trades of the required access to and clearances around
electrical equipment to maintain serviceability and code compliance.

Verify equipment dimensions and requirements with provisions specified under this
Section. Check actual job conditions before fabricating work. Report necessary changes
in time to prevent needless work. Changes or additions subject to additional
compensation, which are made without the authorization of the owner, shall be at
contractor’s risk and expense.

MANUFACTURER’S INSTRUCTIONS

A. All installations must comply with the manufacturer’s instructions. A copy of these
instructions shall be maintained in the superintendent’s office and made available to the
engineer upon request.

B. Where the manufacturer’s instructions cover items not shown on the drawings or
specifications, they shall be followed. In the event of a conflict, seek clarification from
the engineer before proceeding.

QUALITY ASSURANCE

A. The contractor shall ensure all workmanship, materials, equipment, and installation
methods meet accepted construction and engineering standards. All systems and
components must function as intended.

B. Perform quality assurance tests and operational checks on all components of the

electrical distribution system, lighting fixtures, and special systems.

CUTTING AND PATCHING
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A. Perform all necessary cutting and fitting related to this Division’s work during the
building’s rough construction phase.

B. Any patching of finished surfaces shall be performed under the appropriate sections of
the specifications.

C. Structural elements such as joists, beams, girders, and columns shall not be cut without
written approval from the architect or engineer.

END OF SECTION 260500
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SECTION 260502 - ELECTRICAL DEMOLITION GENERAL PROVISIONS

PART 1 - GENERAL

11

1.2

13

1.4

ELECTRICAL DEMO GENERAL PROVISIONS

SUMMARY
A. Section Includes:
1. Coordination and administrative requirements.
2. Selective demolition of electrical systems.
B. Related Requirements:
1. Division 01 Sections apply to this Section.
2, Section 01 10 00 — Summary.
3. Section 01 30 00 — Administrative Requirements.
4. Section 01 33 00 — Submittal Procedures.
5. Section 01 40 00 — Quality Requirements.
6. Section 01 50 00 — Temporary Facilities and Controls.
7. Section 01 73 00 — Execution.
8. Section 01 77 00 — Closeout Procedures.
REFERENCES
A. Comply with applicable codes and standards:
1. NFPA 70 — National Electrical Code (NEC).
2. NFPA 70E — Electrical Safety in the Workplace.
3. UL Standards.
4, IEEE Standards.
DEFINITIONS
A. AHJ: Authority Having Jurisdiction.
B. Selective Demolition: Removal of existing electrical components while maintaining

required systems in operation.

ACTION SUBMITTALS

A. Product Data: For each type of product.
B. Shop Drawings:

1. Equipment layouts.

2. Wiring diagrams.

3. Coordination drawings where required.
C. Demolition Drawings:
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1. Indicate existing systems to be removed and to remain.
2. Identify phasing and temporary power provisions.

15 INFORMATIONAL SUBMITTALS
A A. Field quality-control reports.

1.6 QUALITY ASSURANCE

A Regulatory Requirements: Comply with AHJ and NEC.

B. Installer Qualifications: Licensed electricians.

C. Electrical Components, Devices, and Accessories: Listed and labeled.

D. Preinstallation Conference: Conduct for demolition and major installations.

1.7 COORDINATION

A. Coordinate layout and installation with other construction.
B. Verify dimensions and conditions.
C. Coordinate shutdowns and outages.

1.8 SEQUENCING AND SCHEDULING

A. Coordinate work to minimize disruption.
B. Provide phasing plan indicating:

1. Demolition sequence.

2. Temporary power provisions.

3. System cutovers.

1.9 TEMPORARY ELECTRICAL SERVICES

A. Provide temporary power and lighting as required.
B. Maintain existing electrical service during construction.
C. Remove temporary systems when no longer required.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS

ELECTRICAL DEMO GENERAL PROVISIONS
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A. Products: Comply with Division 01 Section "Product Requirements."

B. Electrical Components, Devices, and Accessories: Listed and labeled.

PART 3 - EXECUTION

31 EXAMINATION

A. Examine conditions affecting performance.
B. Verify existing conditions.
C. Proceed only after unsatisfactory conditions are corrected.

3.2 SELECTIVE DEMOLITION

A. General:
1. Comply with Division 01 Section "Execution."
2. Remove only designated portions of electrical systems.
3. Maintain operation of existing systems to remain.
B. Existing Electrical Service:
1. Do not interrupt service without approval.
2. Provide temporary connections as required.
C. Phasing:
1. Perform demolition in phases.
2. Schedule outages in advance.
D. Temporary Power:
1. Provide temporary feeders and connections.
2. Maintain life safety systems in operation.
E. Removal of Existing Work:
1. Remove abandoned raceways, wiring, devices, and equipment.
2, Remove exposed raceways in finished areas.
3. Remove concealed raceways where accessible.
4, Remove to source where possible.
F. Existing Systems to Remain:
1. Protect from damage.
2, Repair damage caused by demolition.
G. Hazardous Materials:
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1. Do not disturb.
2. Notify Architect if encountered.
H. Cleaning and Disposal:
1. Remove debris promptly.
2. Dispose in accordance with regulations.

3.3 CUTTING AND PATCHING
A. Comply with Division 01 Section "Cutting and Patching."

34 INSTALLATION

A. Install in accordance with NEC and manufacturer instructions.
B. Provide complete systems.
C. Install equipment level, plumb, and secure.

35 FIELD QUALITY CONTROL
A Comply with Division 01 requirements.
3.6 COMMISSIONING
A Comply with Division 01 commissioning requirements.

3.7 CLOSEOUT ACTIVITIES

A Comply with Division 01 Section "Closeout Procedures."
B. Clean equipment and remove debris.
C. Submit closeout documentation.
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL
11 SUMMARY

A. Section Includes:

1. Building wires and cables and associated connectors, splices, and terminations
for wiring systems rated 600 V and less.

1.2 REFERENCES

A. National Electrical Manufacturer’s Association (NEMA) Publications:
1. WC 26 “Binational Wire and Cable Packaging Standard”
2. WC 70 “Nonshielded Power Cables Rated 2000 Volts or less for the Distribution

of Electrical Energy”

B. National Fire Protection Association (NFPA) Publications:
1. 70 "National Electric Code"
C. Underwriter's Laboratories, Inc. (UL) Publications:
1. 486A “Standard for Wire Connectors and Soldering Lugs for Use with Copper
Conductors”
2. 486B “Standard for Wire Connectors for Use with Aluminum Conductors”

1.3 SUBMITTALS
A Submit the following in accordance with Conditions of Contract and Division 01
1.4 QUALITY ASSURANCE

A Listing and Labeling: Provide wires and cables specified in this Section that are listed and
labeled.

1. The Terms "Listed" and "Labeled": As defined in NFPA 70, Article 100.
2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing
Laboratory" as defined in OSHA Regulation 1910.7.

B. Comply with NFPA 70.
C. Coordinate layout and installation of conductors and cables with trades of other
divisions.

15 DELIVERY, STORAGE, AND HANDLING

A. Deliver wires and cables according to NEMA WC 26.
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16

COORDINATION
A Coordinate layout and installation of cables with other installations.

B. Revise locations and elevations from those indicated, as required to suit field conditions
and as approved by Owner's Representative.

PART 2 - PRODUCTS

2.1

2.2

BUILDING WIRES AND CABLES

A Approved Manufacturers:
1. American Insulated Wire Corp.; Leviton Manufacturing Co. (800-366-2492)
2. Carol Cable Co., Inc. (401-728-7000)
3. Southwire Company (800-444-1700)
4, Alcan Cable Division of Alcan Aluminum Corporation (770-392-2368)

B. UL-listed building wires and cables with conductor material, insulation type, cable
construction, and rating as specified in Part 3 "Wire and Insulation Applications" Article.

C. Rubber Insulation Material: Comply with NEMA WC 70.
D. Thermoplastic Insulation Material: Comply with NEMA WC 70.
E. Cross-Linked Polyethylene Insulation Material: Comply with NEMA WC 70.
F. Ethylene Propylene Rubber Insulation Material: Comply with NEMA WC 70.
G. Conductor Material: Copper
1. Feeders 100 ampere or greater may be aluminum "Alcan Stabiloy #8000", or
approved substitution by listed manufacturers. Upsize conduit and wire as
required.
2. All aluminum conductors shall include Burndy Hyplug connectors at each end of
cable.
H. Stranding: Solid conductor for No. 10 AWG and smaller; stranded conductor for larger

than No. 10 AWG.
CONNECTORS AND SPLICES

A. Approved Manufacturers:
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1. AMP Incorporated (800-522-6752)
2. General Signal; 0-Z/Gedney Unit (203-584-0571)
3. Square D Co.; a Division of Groupe Schneider (888-778-2733)
4, Alcan Cable Division of Alcan Aluminum Corporation (770-392-2368)
B. UL-listed, factory-fabricated wiring connectors of size, ampacity rating, material, type,

and class for application and service indicated. Comply with Project's installation
requirements and as specified in Part 3 "Wire and Insulation Applications" Article.

PART 3 - EXECUTION
3.1 EXAMINATION
A Examine raceways and building finishes to receive wires and cables for compliance with
requirements for installation tolerances and other conditions affecting performance of
wires and cables. Do not proceed with installation until unsatisfactory conditions have

been corrected.

3.2 WIRE AND INSULATION APPLICATIONS

A. Service Entrance: Type RHW or THWN, in raceway

B. Horizontal Feeders: Type THHN/THWN, in raceway

C. Vertical Feeders: Type THHN/THWW in raceway

D. Horizontal Branch Circuits: Type THHN/THWN, in raceway
E. Vertical Branch Circuits: Type THNN/THWW in raceway

3.3 INSTALLATION

A. Install wires and cables as indicated, according to manufacturer's written instructions
and NECA's "Standard of Installation."

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

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

D. Install exposed cables, parallel and perpendicular to surfaces of exposed structural
members, and follow surface contours where possible.
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E. Support cables according to Section 26 05 00 - "Common Work Results for Electrical."

F. Seal around cables penetrating fire-rated elements according to Section 07 84 00
"Firestopping.”

G. Identify wires and cables according to Section 26 05 53 "Identification for Electrical
Systems."
H. All line voltage branch circuits shall be #12 AWG or larger.

l. The contractor is responsible for installing conductor size for branch circuits as required
to maintain a maximum of 3% voltage drop.

J. Provide and separate neutral and equipment grounding conductor with all branch
circuits.
K. Provide a separate neutral for each ungrounded conductor. Ungrounded conductors

may share a neutral in accordance with NEC 200.4(B)
34 CONNECTIONS
A. Conductor Splices: Keep to a minimum.

B. Install splices and tapes that possess equivalent or better mechanical strength and
insulation ratings than conductors being spliced.

C. Use splice and tap connectors compatible with conductor material.

D. Splices are allowed only in junction boxes.

E. Use oxide inhibitor in each splice and tap connector for aluminum conductors.

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

G. Connect outlets and components to wiring and to ground as indicated and instructed by
manufacturer.

H. Terminate spare conductors with wire connectors and electrical tape.

l. Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

35 FIELD QUALITY CONTROL

A. Testing: On installation of wires and cables and before electrical circuitry has been
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energized, demonstrate product capability and compliance with requirements.

1. Inspect conductor and cable prior to installation for physical damage. Perform
meggar and continuity tests on all conductors suspected of damage prior to
installation to confirm manufacturer specifications.

B. Correct malfunctioning conductors and cables at Project site, where possible, and retest
to demonstrate compliance; otherwise, remove and replace with new units and retest.

C. Verify correct conductor phasing prior to connecting conductors and cables and
energizing equipment.

END OF SECTION
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 SUMMARY

A.

Section Includes:

1. Grounding Electrical Systems and Equipment.
a. Grounding requirements specified in this Section may be supplemented
by special requirements of systems described in other Sections.

1.2 REFERENCES

A

B.

ASTM International (ASTM) Publications:

1. B3 “Standard Specification for Soft or Annealed Copper Wire”

2. B8 “Standard Specification for Concentric-Lay-Stranded Copper Conductors,
Hard, Medium-Hard, or Soft”

3. B33 “Standard Specification for Tinned Soft or Annealed Copper Wire for

Electrical Purposes”

Institute of Electrical and Electronics Engineers, Inc. (IEEE) Publications:

1. C2 “ASC C2 Eighth Interim Collection of the National Electrical Safety Code ®”
2. 81 “Instrumentation and Measurement”
3. 837 “Substations”

National Fire Protection Association (NFPA) Publications:

1. 70 "National Electric Code"
2. 780 “Standard for the Installation of Lightning Protection Systems”

Underwriter's Laboratories, Inc. (UL) Publications:

1. 96 “Standard for Safety for Lightning Protection Components”

2. 467 “Grounding and Bonding Equipment”

3. 486A “Standard For Wire Connectors and Soldering Lugs for Use with Copper
Conductors”

13 SUBMITTALS

A.

General: Submit the following in accordance with Conditions of Contract and Division 01
Specification Sections:

1. Product Data: For the following:
a. Ground rods.
b. Terminations
C. Main Bonding Busbar

1.4 QUALITY ASSURANCE

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

1. Comply with UL 467.

B. Comply with NFPA 70; for overhead-line construction and medium-voltage underground
construction, comply with IEEE C2.

C. Comply with NFPA 780 and UL 96 when interconnecting with lightning protection
system.

PART 2 - PRODUCTS

2.1

2.2

MANUFACTURERS
A Approved Manufacturers:
1. Grounding Conductors, Cables, Connectors, and Rods:
a. Chance/Hubbell (573-682-5521)
b. Copperweld Corp. (931-433-7177)
c. Thomas & Betts, Electrical (800-816-7809)

GROUNDING CONDUCTORS

A. For insulated conductors, comply with Section 26 05 19 - "Low-Voltage Electrical Power
Conductors and Cables."

B. Material: Copper.
C. Equipment Grounding Conductors: Insulated with green-colored insulation.
D. Isolated Ground Conductors: Insulated with green-colored insulation with yellow stripes.

On feeders with isolated ground, use colored tape, alternating bands of green and
yellow tape to provide a minimum of three bands of green and two bands of yellow.

E. Grounding Electrode Conductors: Stranded cable.
F. Underground Conductors: Bare, tinned, stranded, unless otherwise indicated.
G. Bare Copper Conductors: Comply with the following:
1. Solid Conductors: ASTM B3.
2. Assembly of Stranded Conductors: ASTM B8.
3. Tinned Conductors: ASTM B33.
H. Copper Bonding Conductors: As follows:
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1. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG copper conductor, 1/4 inch
in diameter.

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

3. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated

with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

4. Tinned Bonding Jumper: Tinned-copper tape, braided copper conductors,

terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.

Grounding Bus: Bare, annealed copper bars of rectangular cross section, with insulators.

Equipment Ground Conductor (Green) shall be included with all circuit conductors
where shown. In addition, provide a neutral conductor where applicable.

2.3 CONNECTOR PRODUCTS

A.

Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and
combinations of conductors and connected items.

Bolted Connectors: Bolted-pressure-type connectors, or compression type.

Welded Connectors: Exothermic-welded type, in kit form, and selected per
manufacturer's written instructions.

Use connector approved for purpose on all below grade connections.

2.4 GROUNDING ELECTRODES

A.

Ground Rods: copper-clad steel.
1. Size: 120" long by 3/4” in diameter.

PART 3 - EXECUTION

31 APPLICATION

A.

GROUNDING

Use copper conductors—both insulated and bare—for all grounding conductors in direct
contact with earth, concrete, masonry, crushed stone, or similar materials.

Install insulated equipment grounding conductors within all raceways.

Use exothermic-welded connections for bonding to structural steel and for underground
grounding connections, except at test wells.

Terminate equipment grounding conductors using bolted pressure clamps.
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E.

Install grounding bus bars in electrical and telecommunications equipment rooms, in
rooms housing service equipment, and as otherwise indicated:

1. Use insulated spacers; mount bus 1 inch off the wall and 6 inches above finished

floor, unless noted otherwise.

2. At doorways, route the grounding bus up and over the door frame, then back

down to the specified mounting height.

3.2 EQUIPMENT GROUNDING CONDUCTORS

A

GROUNDING

Comply with NFPA 70 Article 250 for conductor type, size, and quantity, unless
otherwise specified.

For isolated grounding receptacles:

1. Install an insulated grounding conductor connected to the receptacle’s grounding
terminal.

2. Isolate the conductor from the raceway and panelboard ground.

3. Terminate at the appropriate grounding terminal for the service or derived
system.

For isolated equipment enclosures:

1. Use nonmetallic raceway fittings where raceways enter enclosures.
2. Install a separate insulated equipment grounding conductor.
3. Isolate from the raceway and panelboard, and terminate as specified for isolated

receptacles.

For computer outlet circuits, install insulated grounding conductors from the power-
distribution unit or computer-area panels

Provide grounding conductors in all feeders and branch circuits.

In nonmetallic raceways (excluding telecom/data), install equipment grounding
conductors.

For duct-mounted 120V+ equipment (e.g., air cleaners, heaters), install a grounding
conductor bonded to the equipment and the ductwork.

Nonmetallic Raceways: Install an equipment grounding conductor in nonmetallic
raceways unless they are designated for telephone or data cables.

Air-Duct Equipment Circuits: Install an equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners and
heaters. Bond conductor to each unit and to air duct.

Signal and Communication Systems:
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1. Install a minimum No. 4 AWG insulated conductor in conduit from the grounding
electrode system to each telecom service point, terminal cabinet, wiring closet,
and main equipment room.

2. Service Equipment, Closets, and Central Equipment: On a %4"” x 2" x 12" grounding
bus.
3. Terminal Cabinets: On cabinet grounding terminal..

3.3 INSTALLATION

A Ground Rods: Install a minimum of three rods, spaced 8 ft apart.
1. Drive ground rods until the top is 2 inches above finished floor or final grade.
2. Interconnect ground rods with grounding electrode conductors. Using listed

connection and termination methods.

B. Grounding Conductors:
1. Route grounding conductors along the shortest, straightest path possible. Avoid
placing conductors in locations susceptible to physical damage or access
obstruction

C. Bonding Straps and Jumpers:
1. Install in a way that vibration is not transferred to fixed equipment.
2. Use Listed connector and termination methods.
3. Ensure accessibility for maintenance.
D. Metal Water Pipe bonding:
1. Install insulated copper grounding conductors in conduit from main service
equipment or bus to the incoming water pipe.
2. Use listed grounding clamps and bond around dielectric fittings.
E. Water Meter Bypass:
1. Use braided bonding jumpers to bypass water meters; connect with approved
clamps.
F. Bond all aboveground gas piping upstream of equipment shutoff valves
G. Install concrete-encased electrodes in accordance with NEC 250 requirements.

3.4 CONNECTIONS

A. Minimize galvanic corrosion.
1. Use compatible metals..
2. Make all connections with clean, bare metal.
3. Seal dissimilar metal connections with an inert compound to prevent moisture
intrusion.
B. Exothermic-Welded Connections: Perform according to manufacturer instructions.

Reject puffed or improperly fused welds
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C. Equipment Grounding Conductor Terminations:
1. Use pressure-type lugs for No. 8 AWG and larger
2. Use winged pressure-type connectors for No. 10 AWG and smaller.
D. Noncontact Metal Raceway Terminations:
1. Where metallic raceways terminate at enclosures without mechanical continuity,

install grounding bushings and bond to the enclosure's grounding terminal.

E. Tighten all grounding connections to the manufacturer’s recommended torque. If not
provided, follow UL 486A standards.
F. Compression-Type Connections:
1. Use appropriate hydraulic compression tools and dies
2. Mark connections with visible embossing or code to confirm compression
G. Moisture Protection:
1. Fully seal connections to ground rods and buses to prevent moisture intrusion.

35 TRANSFORMER GROUNDING

A Install grounding and bonding for dry type transformers in accordance with NEC 250
requirements

B. Install ground rods at utility transformers in accordance with power utilities standards.
3.6 FIELD QUALITY CONTROL

A. Perform the following grounding system tests before energizing the electrical system:
1. Timing:
a. Test only after the complete installation of the grounding system and at
least two days after the last rainfall, using natural ground conditions (no
artificial treatment or soaking).

2. Method:
a. Use the fall-of-potential method per IEEE 81.
3. Documentation:
a. Provide site plans showing all grounding electrodes (labelled A, B, C,
etc.).
b. Include test results, depth and number of rods, weather conditions, and
any actions taken to improve resistance.
i 8 Acceptable Resistance Levels:
a. Up to 500 kVA: £ 10 ohms.
b. 501 to 1000 kVA: <5 ohms.
5. Remediation:
a. If resistance exceeds limits, notify the Owner's representative and
recommend corrective options (e.g., chemical grounds) approved by the
Engineer.
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3.7 GRADING AND RESTORATION

A. Restore surface features, including vegetation, at areas disturbed by the Work of this
Section. Reestablish original grades, unless otherwise indicated. If sod has been
removed, replace it as soon as possible after the backfilling is completed. Restore areas
disturbed by trenching, storing of dirt, cable laying, and other activities to their original
condition. Include application of topsoil, fertilizer, lime, seed, sod, sprig, and mulch.
Comply with Section 32 90 00 - "Planting." Maintain restored surfaces. Restore
disturbed paving as indicated.

END OF SECTION
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SECTION 260533 - RACEWAYS AND BOXES

PART 1 - GENERAL
11 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical
wiring systems.

13 DEFINITIONS

A. EMT: Electrical metallic tubing.

B. FMC: Flexible metal conduit.

C. IMC: Intermediate metal conduit.

D. LFMC: Liquidtight flexible metal conduit.
E. RMC: Rigid metal conduit.

F. RNC: Rigid Polyvinyl Chloride conduit.

G. PVC: Rigid Polyvinyl Chloride conduit

H. HDPE: High Density Polyethylene Conduit

1.4 SUBMITTALS

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

15 COORDINATION

A. Coordinate layout and installation of raceways and boxes with other construction
elements to ensure adequate headroom, working clearance, and access.

PART 2 - PRODUCTS

2.1 METAL CONDUIT AND TUBING
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A. Rigid Steel Conduit: ANSI C80.1.
B. IMC: ANSI C80.6.
C. PVC coated Steel Conduit and Fittings: NEMA RN 1; rigid steel conduit with external 40

mil PVC coating and internal two mil urethane coating.

D. EMT and Fittings: ANSI C80.3. Fittings: Set-screw type.
E. FMC: Zinc-coated steel.
F. LFMC: Flexible steel conduit with PVC jacket. Fittings: NEMA FB 1; compatible with

conduit/tubing materials.
2.2 NONMETALLIC CONDUIT AND TUBING
A. RNC: NEMA TC 2, Schedule 40 PVC. Fittings: NEMA TC 3; match to conduit and material.

2.3 METAL WIREWAYS

A Material: Sheet metal as specified.
B. Include accessories for complete installation.
C. Finish: Manufacturer's standard enamel

2.4 OUTLET AND DEVICE BOXES
A. Sheet Metal Boxes: NEMA OS 1, galvanized steel.
B. Cast-Metal Boxes: NEMA FB 1, Type FD, gasketed cover
25 FLOOR BOXES
A Floor Boxes: Cast metal, fully adjustable, rectangular, unless otherwise specified.
2.6 PULL AND JUNCTION BOXES
A. Small Sheet Metal Boxes: NEMA OS 1, galvanized steel.
B. Cast-Metal Boxes: NEMA FB 1, cast aluminum with gasketed cover.
2.7 ENCLOSURES AND CABINETS

A. Hinged-Cover Enclosures: NEMA 250 Types 1, 3R, or 4
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B. NEMA 250 Type 1, galvanized steel, with removable panel and hinged door, keyed to
match panelboards.

C. Cabinets: 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. Include metal barriers to separate wiring of different systems and voltage
and include accessory feet where required for freestanding equipment.

2.8 J-HOOKS

A J-hooks:
1. Steel, indoor rated for structured cabling support.
2. Compatible fittings and supports per manufacturer.
3. Acceptable Product: Caddy CableCat or equal D. Manufacturer: Erico or equal.

2.9 INNERDUCT

A Innerduct:

1. NNEMA TC 5 compliant, UL Listed, corrugated.
B. Acceptable Manufactures:

1. Arnco

2, Carlon

3. Dura-line

i 8 Pyramid
C. Composition:

1. HDPE or PE (non-plenum); as rated (plenum).
D. Minimum ID: 1 inch E. Pulling Strength: 600 |bs minimum.
E. Color: Orange.
F. Include manufacturer fittings for complete system.

PART 3 - EXECUTION
31 EXAMINATION

A Verify surfaces and conditions are acceptable for installation. Correct deficiencies before
proceeding.

3.2 WIRING METHODS
A. Outdoors:

RACEWAYS AND BOXES 260533 -3



ITD FM 62654 D6 Fuel Shop

33

3.4

35

3.6

3.7

1. Exposed / Concealed: Rigid steel or IMC.
2. Underground: RNC or PVC-coated RMC per NEC 517.13
3. Equipment Connections: LFMC
4, Enclosures: Type 3R or 4.
B. Indoors: Use the following wiring methods:
1. Exposed / Concealed: EMT or metallic raceways.
2. Public Areas: Metallic raceways only, with Architect approval.
3. Concealed: MC Cable (no homeruns).
1, Patient Care: EMT or Hospital Grade MC Cable.
5. Damp/Wet: RMC.
6. Enclosures: NEMA Type 1 or 4 / 4X / 12 for wet/dusty/corrosive areas.
INSTALLATION
A Install per manufacturer's instructions.
B. Minimum Raceway Size:
1. 1/2-inch trade size, if product knock out is 1/2-inch.
2. 3/4-inch for homeruns.
3. Conceal raceways unless noted.
1, Maintain clearances from heat sources.
5. Use correct routing, supports, fittings, and firestopping.
6. Terminate and label per requirements.
7. Maintain installation quality and alignment.
C. Conceal conduit and EMT, unless otherwise indicated, within finished walls, ceilings, and

SUPPORT INSTALLATION

1. Use proper hangers, clamps, rods, and fasteners.
Space supports appropriately.

Accommodate future additions (25% minimum).
Fasten to structure, not piping or ductwork.
Meet seismic requirements.

vk wN

BOX INSTALLATION

1. Use proper Avoid back-to-back boxes in walls.

2, Coordinate box placement with other trades.

3. Use appropriate box size and type.

4, Maintain accessibility and secure mounting.
LABELING
A. Label cover plate of junction and pull boxes with system voltage and panel circuit.
CLEANING
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A. On completion of installation. Remove debris and inspect installation for completeness.

END OF SECTION 260533
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL
11 SUMMARY

A. Section Includes:

1. Electrical identification materials and devices required to comply with ANSI C2,
NFPA 70, OSHA standards, and authorities having jurisdiction.

1.2 RELATED DOCUMENTS

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

13 REFERENCES

A. American National Standards Institute (ANSI) Publications:
B. National Fire Protection Association (NFPA) Publications:
1. 70 "National Electric Code"

1.4 SUBMITTALS

A. General: Submit the following in accordance with Conditions of Contract and Division 01
Specification Sections:

1. Product Data: For each electrical identification product indicated.

15 QUALITY ASSURANCE

A. Comply with ANSI C2.
B. Comply with NFPA 70.
C. Comply with ANSI A13.1 and NFPA 70 for color-coding.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Approved Manufacturers:
1. Brady USA, Inc. (800-541-1686)
2. Panduit corp. (800-777-3300)
3. Seton Identification Products (800-571-2596)
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2.2 RACEWAY AND CABLE LABELS

A. Comply with ANSI A13.1, Table 3, for minimum size of letters for legend and for
minimum length of color field for each raceway and cable size.
1. Color: Black letters on orange field.
2. Legend: Indicates voltage
B. Pretensioned, Wraparound Plastic Sleeves: Flexible, preprinted, color-coded, acrylic

band sized to suit the diameter of the line it identifies and arranged to stay in place by
pretensioned gripping action when placed in position.

C. Colored Adhesive Tape: Self-adhesive vinyl tape not less than 3 mils thick 1 to 2 inches
wide.

D. Underground-Line Warning Tape: Permanent, bright-colored, continuous-printed, vinyl
tape.

Not less than 6 inches wide by 4 mils thick.

Compounded for permanent direct-burial service.

Embedded continuous metallic strip or core.

Printed legend indicating type of underground line.

bl L S

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

F. Aluminum, Wraparound Marker Bands: Bands cut from 0.014-inch-thick aluminum
sheet, with stamped or embossed legend, and fitted with slots or ears for permanently
securing around wire or cable jacket or around groups of conductors.

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

H. Aluminum-Faced, Card-Stock Tags: Weather-resistant, 18-point minimum card stock
faced on both sides with embossable aluminum sheet, 0.002 inch thick, laminated with
moisture-resistant acrylic adhesive, punched for fasteners, and preprinted with legends
to suit each application.

2.3 NAMEPLATES AND SIGNS

A Safety Signs: Comply with 29 CFR, Chapter XVII, Part 1910.145.
B. Engraved Plastic Nameplates and Signs: Engraving stock, melamine plastic laminate,
minimum 1/16 inch thick for signs up to 20 sq. in. and 1/8 inch thick for larger sizes.
1. Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.
C. Baked-Enamel Signs for Interior Use: Preprinted aluminum signs, punched or drilled for
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fasteners, with colors, legend, and size required for the application. 1/4-inch grommets
in corners for mounting.

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

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

2.4 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Cable Ties: Fungus-inert, self-extinguishing, one-piece, self-locking, Type 6/6 nylon cable
ties.

Minimum Width: 3/16 inches.

Tensile Strength: 50 Ib minimum.

Temperature Range: Minus 40 to plus 185 deg F.

Color: According to color-coding.

PWNE

PART 3 - EXECUTION
3.1 INSTALLATION

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

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

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

D. Self-Adhesive Identification Products: Clean surfaces before applying.
E. Caution Labels for Indoor Boxes and Enclosures for Power and Lighting: Install pressure-

sensitive, self-adhesive labels identifying system voltage with black letters on orange
background. Install on exterior of door or cover.

F. Circuit Identification Labels on Boxes: Install labels externally.
1. Exposed Boxes: Pressure-sensitive, self-adhesive plastic label on cover.
2, Concealed Boxes: Plasticized card-stock tags.
3. Labeling Legend: Permanent, waterproof listing of panel and circuit number or
equivalent.
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G. Paths of Underground Electrical Lines: During trench backfilling, for exterior
underground power, control, signal, and communication lines, install continuous
underground plastic line marker located directly above line at 6 to 8 inches below
finished grade. Where the width of multiple lines installed in a common trench or
concrete envelope does not exceed 16 inches overall, use a single line marker. Install
line marker for underground wiring, both direct-buried cables and cables in raceway.

H. Secondary Service, Feeder, and Branch-Circuit Conductors: Color-code throughout the
secondary electrical system.
1. Wire color code:

a. Color code for 240/120V system shall be as follows:
1) Phase A: Black
2) Phase B: Red
3) Neutral: White
4) Ground: Green

b. Color-code for 208/120V system shall be as follows:

1) Phase A: Black
2) Phase B: Red
3) Phase C: Blue
4) Neutral: White

5) Ground: Green
c. Color-code for 480/277V system shall be as follows:
1) Phase A: Brown

2) Phase B: Orange
3) Phase C: Yellow

4) Neutral: Gray
5) Ground: Green with a yellow stripe
2. Factories apply color the entire length of conductors, except the following field-

applied, color-coding methods may be used instead of factory-coded wire for

sizes larger than No. 10 AWG:

a. Colored, pressure-sensitive plastic tape in half-lapped turns for 6 inches
from terminal points and in boxes where splices or taps are made. Apply
the last two turns of tape with no tension to prevent possible unwinding.
Use 1-inch-wide tape in specified colors. Adjust tape bands to avoid
obscuring cable identification markings.

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

l. Power-Circuit Identification: Metal tags or aluminum, wraparound marker bands for
cables, feeders, and power circuits in vaults, pull and junction boxes, manholes, and
switchboard rooms.

1. Legend: 1/4-inch steel letter and number stamping or embossing with legend
corresponding to indicated circuit designations.

2. Tag Fasteners: Nylon cable ties.

3. Band Fasteners: Integral ears.
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J. Apply identification to conductors as follows:

1.
2.

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

Multiple Control and Communication Circuits in the Same Enclosure: Identify
each conductor by its system and circuit designation. Use a consistent system of
tags, color-coding, or cable marking tape.

K. Apply warning, caution, and instruction signs as follows:

1,

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

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

L. Equipment Identification Labels: Engraved plastic laminate. Install each unit of
equipment, including central or master unit of each system. This includes power,
lighting, communication, signal, and alarm systems, unless units are specified with their
own self-explanatory identification. Unless otherwise indicated, provide a single line of
text with 1/2-inch-high lettering on 1-1/2-inch high label; where two lines of text are
required, use labels 2 inches high. Use white lettering on black field. Apply labels for
each unit of the following categories of equipment using mechanical fasteners:

N wNE

Panelboards, electrical cabinets, and enclosures.

Access doors and panels for concealed electrical items.

Electrical switchgear and switchboards.

Emergency system boxes and enclosures.

Disconnect switches.

Enclosed circuit breakers.

Motor starters.

Dimmers.

Control devices.

Telephone switching equipment.

Label inside of all switch plates and cover plates with panel and circuit numbers.
Label all disconnect switches with circuit number and equipment server inside
disconnect switch as well as outside of switch.

END OF SECTION
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SECTION 262416 - SWITCHBOARDS AND PANELBOARDS

PART 1 - GENERAL

11 SUMMARY

A. Section Includes:

1.

Service And Distribution Switchboards Rated 600 V And Less.

2. Panelboards, Overcurrent Protective Devices, And Associated Auxiliary
Equipment Rated 600 V And Less for the Following Types:
a. Lighting and Appliance Branch-Circuit Panelboards.
b. Distribution Panelboards.
1.2 REFERENCES
A. American National Standards Institute (ANSI) Publications:
B. Institute of Electrical and Electronics Engineers, Inc. (IEEE) Publications:
1. IEEE C57.13 — Standard Requirements for Instrument Transformers
C. National Electrical Manufacturer’s Association (NEMA):
1. 250 “Enclosures for Electrical Equipment (1000 Volts Maximum)”
2. AB 1 “Molded-Case Circuit Breakers, Molded Case Switches, and Circuit-Breaker
Enclosures”
3. El 21.1, “Instrument Transformers for Revenue Metering (110 kV BIL and less)”
4. FU 1 “Low Voltage Cartridge Fuses”
5. PB 1 “Panelboards”
6. PB 1.1 “General Instructions for Proper Installation, Operation, and Maintenance
of Panelboards Rated 600 Volts or Less”
7. PB 2 “Deadfront Distribution Switchboards”
8. PB 2.1 “General Instructions for Proper Handling, Installation, Operation, and
Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less”
D. National Fire Protection Association (NFPA) Publications:
1. 70 "National Electric Code"
E. Underwriter's Laboratories, Inc. (UL) Publications:
1. 486A “Standard for Wire Connectors and Soldering Lugs for Use with Copper
Conductors”
2. 486B “Standard for Wire Connectors for Use with Aluminum Conductors”

13 DEFINITIONS

A. EMI: Electromagnetic interference.

B. GFCl: Ground-fault circuit interrupter.
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C. RFI: Radio-frequency interference.

D. RMS: Root means square.

E. SPDT: Single pole, double throw.

F. TVSS: Transient voltage surge suppressor.

1.4 SUBMITTALS

A General: Submit the following in accordance with Conditions of Contract and Division 01
Specification Sections:
1. Product Data:
a. For each switchboard, panelboard, protective device, TVSS, GFCI, and
accessory.
2. Shop Drawings:
a. Dimensioned drawings include plan, elevation, sections, required

clearances, and service space.

3. Qualification Data: For testing agencies, as required under “Quality Assurance.”

1, Field Test Reports.

5. Manufacturer's field service report.

6. Maintenance Data: Include routine maintenance and testing procedures for
overcurrent protective devices.

7. Panelboard Schedules: Submit final schedules after load balance.

15 PRIOR APPROVAL

A. General:

1. Catalog and manufacturer's numbers are for the purpose of establishing
standards of quality and types of materials to be used. Products of other
manufacturers may be used if equal in quality and design in the opinion of the
Engineer and are specifically approved by the Engineer, in writing, 7 days prior to
closing of bidding.

3. The Contractor and supplier shall bear full responsibility for resolving any conflict
or cost resulting from substituted equipment.

1.6 QUALITY ASSURANCE
A. Testing shall be performed by the electrical contractor.

B. Electrical components shall be listed and labeled by an agency acceptable to Authorities
Having Jurisdiction (AHJ), in accordance with NEC Article 100. Comply with NEMA PB 2
for switchboards.

C. Comply with
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1. NEMA PB1 for panelboards.
2. NEMA PB 2 for switchboards.
3. Comply with NFPA 70.
D. Space limitations: Verify that equipment dimensions comply with clearances and access

requirements shown on drawings.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver switchboards in manageable sections to accommodate building access.
B. Store indoors in a clean, dry, temperature-controlled space.
C. Handle equipment per NEMA PB 2.1 guidelines.

1.8 PROJECT CONDITIONS

A. Provide clear access paths for equipment delivery; remove or modify barriers as
required.

B. Existing Utilities: Do not disrupt service unless:

1. Written approval is obtained from the Owner’s representative, at least 7 days in
advance.

2. Temporary service is arranged and documented.

3. Ambient Temperature: Not exceeding 50 deg F or 84 deg F.

1.9 COORDINATION

A. Coordinate equipment layout with other trades. Ensure required work clearances.
B. Coordinate concrete bases and anchor bolts per Section 03 30 00 "Cast-in-Place
Concrete.”

PART 2 - PRODUCT
2.1 SWITCHBOARDS

A. Approved Manufacturers:

1. Eaton Corp.; Cutler-Hamer Products (800-498-2678)

2. General Electric Co.; Electrical Distribution & Control Div. (888-437-3765)
3. Siemens Energy & Automation, Inc. (800-964-4114)

4. Square D Co.; a Division of Groupe Schneider (888-778-2733)

B. Manufactured Units:
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1. Front-Connected, Front-Accessible Switchboard Fixed, individually mounted main
device, panel-mounted branches, and sections rear aligned.

2. Nominal System Voltage: 208/120 V wye.

3. Main-Bus Continuous: 800 A.

C. Fabrication and Features:

1. Enclosure: Steel, NEMA 250, Type 1.

2. Finish: Factory-applied gray finish over rust-inhibiting primer.

3. Barriers: Between adjacent sections.

1, Bus Transition and Incoming Pull Sections: Aligned with basic switchboard.

5. Hinged Front Panels: Provide access to circuit breakers, metering, accessories,
and blanks.

6. Buses and Connections: a. Material: Hard-drawn copper (98% conductivity) or
tin-plated, high-strength aluminum alloy.
a. Aluminum bus: Use copper or tin-plated aluminum for circuit breaker

connections.

b. Copper bus: Use copper for feeder circuit-breaker connections. b.

Ground Bus: 1/4" x 2" copper minimum, with pressure connectors for
feeders and branches. c. Contact Surfaces: Silver-plated. d. Uniform
Capacity: Maintain throughout switchboard. e. Isolation Barrier Access:
Permit torque inspection of bus bolts. f. Neutral Bus: 100% ampacity of
phase buses; braced for busway feeder extensions.
7. Future Devices: Provide compartments with hardware and connections for full-
rated future circuit breakers.

2.2 Panelboards

A. Approved Manufacturers:
1. Eaton Corp.; Cutler-Hammer Products (800-498-2678)
2. General Electric Co.; Electrical Distribution & Control Div. (888-437-3765)
3. Siemens Energy & Automation, Inc. (800-864-4114)
1, Square D Co.; a Division of Groupe Schneider (888-778-2733)
B. Short-Circuit Rating:
1. Fully rated for available symmetrical short-circuit current.
C. Lighting and Appliance Panelboards:
1. Branch Devices: Plug-in circuit breakers; replaceable without disturbing adjacent
units.
2. Doors: Front-mounted with concealed hinges, flush latch with tumbler lock,
keyed alike.
D. Fabrication and Features:
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1. Enclosures: Flush/surface-mounted per drawing. NEMA PB 1, Type 1. a. Outdoor:
NEMA 250, Type 3R. b. Wet/Damp Indoor: NEMA 250, Type 4.

Fronts: Concealed trim clamps; flush types overlap box.

Dead Front Cover: Hinged full trim with inner access door.

Finish: Manufacturer's standard enamel over corrosion-resistant primer.
Directory Card: In metal frame with transparent cover.

Bus: Copper (98% conductivity) or tin-plated aluminum.

Main/Neutral Lugs: Mechanical, suitable for conductor material.
Equipment Ground Bus: Bonded to box.

Future Devices: Mounting and connections included.

Isolated Ground Bus: Insulated from box.

Extra-Capacity Neutral: Rated 200% of phase, UL listed for nonlinear loads.
Gutter Barrier: Isolate panel sections.

Feed-through Lugs: Mechanical, located opposite incoming lugs or main.
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E. Manufactured Units:

1. Front-connected, front-accessible switchboard with fixed, individually mounted
main device, panel-mounted branches, and rear-aligned sections.

2. Nominal System Voltage: 208/120 V, 3-phase, 4-wire, wye.

3. Main Bus Continuous Rating: 800 A.

F. Fabrication and Features

Enclosure: Steel, NEMA 250, Type 1

Finish: Factory-applied gray finish over rust-inhibiting primer.

Barriers: Between adjacent sections.

Bus Transition and Incoming Pull Sections: Aligned with basic switchboard.

Hinged Front Panels: Provide access to circuit breakers, metering, accessories,

and blanks.

6. Buses and Connections: a. Material: Hard-drawn copper (98% conductivity) or
tin-plated, high-strength aluminum alloy.

7. Aluminum bus: Use copper or tin-plated aluminum for circuit breaker
connections.

8. Copper bus: Use copper for feeder circuit-breaker connections. b. Ground Bus:
1/4" x 2" copper minimum, with pressure connectors for feeders and branches.
c. Contact Surfaces: Silver-plated. d. Uniform Capacity: Maintain throughout
switchboard. e. Isolation Barrier Access: Permit torque inspection of bus bolts. f.
Neutral Bus: 100% ampacity of phase buses; braced for busway feeder
extensions.

9. Future Devices: Provide compartments with hardware and connections for full-
rated future circuit breakers.

10. Isolated Ground Bus: Insulated from box.

11. Extra-Capacity Neutral: Rated 200% of phase, UL listed for nonlinear loads.

12, Gutter Barrier: Isolate panel sections.

13, Feed-through Lugs: Mechanical, located opposite incoming lugs or main.
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2.3 OVERCURRENT PROTECTIVE DEVICES - SWITCHBOARD AND PANELBOARDS
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A. Approved Manufacturers:

1. Eaton Corp.; Cutler-Hammer Products (800-498-2678)

2. General Electric Co.; Electrical Distribution & Control Div. (888-437-3765)
3. Siemens Energy & Automation, Inc. (800-864-4114)

1, Square D Co.; a Division of Groupe Schneider (888-778-2733)

B. Molded-Case Circuit Breakers: NEMA AB 1, rated for available fault current

1. Thermal-Magnetic Circuit Breakers: Inverse time-current and instantaneous trip;
adjustable above 250 A.

2. Adjustable Instantaneous Trip: Front-adjustable magnetic setting.

3. Electronic Trip: RMS sensing, rating plug, adjustable for: a. Instantaneous trip b.
Long/short-time pickup c. Long/short-time delay

4, GFCl Breakers: 5-mA trip, 1- and 2-pole configurations.

5. Adjustable Instantaneous Trip: Front-adjustable magnetic setting.

2.4 IDENTIFICATION

A. A. Use painted, contrasting-color graphics to represent bus and components, with
lettered labels.

PART 3 - EXECUTION
31 PROTECTION

A Provide temporary heat per manufacturer’s instructions to maintain suitable
temperatures.

3.2 EXAMINATION

A Inspect surfaces/elements receiving switchboards for compliance.
1. Proceed only after correcting unsatisfactory conditions.

3.3 INSTALLATION

A Install per NEMA PB 2.1 for switchboards and PB 1.1 for panelboards.

B. Support switchboards on 4" concrete pads.

C. Remove temporary lifting equipment and shipping blocks.

D. Operating Instructions: Frame, cover with clear acrylic, and mount on switchboards.
E. Mount panelboards plumb and flush with finished walls.

F. Circuit Directory: Typed or computer-generated only; encapsulated in plastic.
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3.4

3.5

3.6

3.7

3.8

SWITCHBOARDS AND PANELBOARDS

G. Provide filler plates in unused spaces.
1. Stub four 1" (27-GRC) conduits to ceiling/future ceiling space.
2. Stub four 1" (27-GRC) conduits to underfloor or slab (not on grade). H. Arrange

gutter wiring in bundles, secured with wire ties after load balancing.

IDENTIFICATION

A. Identify all conductors and wiring per Section 26 05 53. B.

B. Nameplates: Engraved metal or plastic, mounted with corrosion-resistant screws.
CONNECTIONS

A Ground switchboards to main grounding system. B. Torque terminals per

manufacturer's specs or per UL 486A/B if not listed.

FIELD QUALITY CONTROL

A Prepare and conduct tests:
1. Test Insulation resistance test (all buses, components, supply/feeders/control
circuits).
2. Circuit continuity. B. Post-energization Test:
3. Demonstrate function and compliance.
1, Correct or replace malfunctioning equipment, retest.
B. Testing: After installing switchboards and after electrical circuitry has been energized,

demonstrate product capability and compliance with requirements.

1. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace and new units and retest.

ADJUSTING

A Set all field-adjustable breaker trip ranges and settings.
CLEANING

A. Clean inside/outside of switchboards post-installation.

B. Remove paint, vacuum debris (no compressed air), and repair finish as needed.

END OF SECTION
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

11

1.2

13

1.4

15

SUMMARY
A. Section Includes:
1. Receptacles
2. Connectors
3. Switches
4, Finish Plates
B. Related Sections:
1. Section 00 31 13.43 - Interior Finish Index
2. Section 26 05 53 - Identification for Electrical Systems.
DEFINITIONS
A. Refer to Division 26 Section 26 05 00 — Common Work Results for Electrical for

applicable definitions.
SUBMITTALS

A. Product Data: For each type of device, including dimensions, finishes, electrical ratings,
and installation instructions

B. Samples: Provide color samples of device plates if not specified by manufacturer
standard.

C. Field Quality Control Reports: As specified in Part 3.

D. Operation and Maintenance Data: Include in project closeout documents per Section 01
78 23

QUALITY ASSURANCE

A. Products Listed and Labeled: Provide wiring devices listed and labeled by a Nationally

Recognized Testing Laboratory (NRTL).

B. Comply with NFPA 70 (National Electrical Code).
C. Manufacturer Qualifications: Minimum 5 years' experience producing specified
products.

COORDINATION

WIRING DEVICES 262726 -1
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A. Coordinate device types and mounting heights with architectural drawings and
equipment locations.

B. Refer to Section 00 31 13.43 for device finish requirements per room type.
1.6 DELIVERY, STORAGE, AND HANDLING

A. F Store wiring devices in original packaging until installation.
B. Protect devices from dirt, moisture, and damage during construction.

PART 2 - PRODUCTS
2.1 RECEPTACLES

A. Straight Blade and Locking-Type Receptacles:
1. NEMA 5-20R duplex type, general-duty grade.

B. GFCI Receptacles:
1. Feed-through type with integral duplex receptacle, NEMA WD 6, Configuration 5-
20R.
2. Designed for installation in 2-3/4-inch-deep outlet boxes without adapters.

C. Isolated-Ground Receptacles:
1. Grounding contacts connected only to device ground screw; isolated from
mounting strap.
2. Devices listed and labeled for isolated-ground use.
3. The isolation method shall be integral, not reliant on removable parts.

D. D. Approved Manufacturers and Product Types:
1. Standard Receptacles
GFCl Surge
Manufacturer Receptacles Receptacles
Receptacles
Cooper Wiring Devices 5362 GF15A/XGF15A 5250/1208
Hubbell 5362 GF5262 5262S
Leviton 5362 6598
a. Pass & Seymour 5362 1597-1
2, Tamper- and Weather-Resistant GFCI Receptacles
15A GFCI 20A GFCI
Manufacturer Tamper/Weather Tamper/Weather
Resistant Resistant
Cooper Wiring Devices TWRVGF15W TWRVG20W
Hubbell GFTR15W GFTR20W
Leviton W7599-TW W7899-TW
Pass & Seymour 1597TRWRW 2097TRWRW
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3. Hospital-Grade Receptacles for Patient Care Areas
Patient Care Patient Care EM
Hubbell (White) (Red)
HBL8200W HBL8200R
E. Weatherproof Covers (In-Use Type) -
1. Approved Manufacturer -
a. TayMac MX3200 Extra Heavy Duty
b. Intermatic WP3110MXD, WP1030MXD, WP1010MXD, WP1010HMXD
C. Engineer-approved equal

2.2 Toggle Switches
A. Snap Switches: General-duty, quiet operation typ.

B. Combination Switch/Receptacle Units:
1. 20A, 120/277 VAC switch; 5-15R receptacle.
2. Single gang with plaster ears and removable tab connectors for split wiring.

C. Approved Manufacturers and Product Types:
15A
15A 20A Three-Way
Manufacturer Switches Switches Switches
Cooper Wiring Devices 1201 AH1221 1203
Hubbell HBL1201 HBL1221 HBL1203
Leviton 1201 1202 1203
b. Pass & Seymour 15AC-1 20AC-1 15AC-3
D. Multi-Gang Switches:
1. Gang switches under one plate unless space constraints require interchangeable
types.

2. Alternate configurations require Owner’s Representative approval.

E. Occupancy Sensors:

1. See Control Schedule on Drawings
F. Dimmer Switches:

1. See Control Schedule on Drawings

2.3 WALL PLATES

A. Match configuration of installed devices.

WIRING DEVICES 262726 -3



ITD FM 62654 D6 Fuel Shop

B. Screws: Metal with finish to match plates.

C. Material:

a. 1. Smooth urea plastic (standard areas).
2. Steel (equipment spaces).
3. Stainless steel (kitchen areas).
4. In-use rated weatherproof (outdoor).
b. Color:
1. Coordinate with Architect or owner).
2. Match device col.

24 FLOOR SERVICE FITTINGS
A. See Details on Drawings.
2.5 POKE-THROUGH ASSEMBLIES

A. See Details on Drawings.
a. MULTIOUTLET ASSEMBLIES

B. Components of Assemblies: Products from a single manufacturer designed for use as a
complete, matching assembly of raceways and receptacles.

a. Raceway Material: Metal, with manufacturer's standard finish.
b. Wire: No. 12 AWG.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install devices plumb and securely.

B. Protect devices during painting; install plates post-finishing

C. Derate dimmers per manufacturer instructions when ganged.

D. Do not share neutrals on dimmer load sides.

E. Mount receptacles with ground terminal up; switches vertically unless noted.
F. Coordinate exact locations with partition and furniture layouts.

G. IDENTIFICATION

H. Comply with Section 26 05 53 "Identification for Electrical SYSTEMS."
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1. Switches: Where three or more switches are ganged, and elsewhere as indicated,

identify each switch with approved legend engraved on wall plate.

2. Receptacles: Identify panelboard and circuit number from which they served.

Use machine-printed, pressure-sensitive, abrasion-resistant label tape on face of
plate and durable wire markers or tags within outlet boxes.

3.2 IDENTIFACTION

A.

B.

Comply with Section 26 05 53.

Labeling:
1. 1. Switches (3+ gang): Engraved legends
2. 2. Receptacles: Label with panelboard and circuit number.

3.3 CONNECTIONS

A

B.

C.

Connect device ground terminals to branch circuit ground.
Isolated grounds to be run to designated isolated grounding points.

Torque all connectors per manufacturer or UL 486A/B standards.

3.4 FIELD QUALITY CONTROL

A Test devices for polarity, continuity, and function.
B. Verify surge-protection indicators.
C. Test GFCls using local and remote fault simulators
D. Replace defective units

35 cleaning
A. Test devices for polarity, continuity, and function.
B. Verify surge-protection indicators.
C. Test GFCls using local and remote fault simulators
D. Replace defective units
E. CLEANING

Clean internally; replace stained or damaged plates/devices.
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END OF SECTION
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SECTION 27 05 00 - COMMON WORK RESULTS FOR COMMUNICATIONS

PART 1 - GENERAL
11 SUMMARY

A. Section Includes:

General communications system requirements.

Common requirements for communications infrastructure.
Communications pathways and support coordination.
Communications equipment identification and labeling.
Communications grounding and bonding requirements.

Sleeves, penetrations, and firestopping for communications systems.
Installation practices and workmanship standards.

Testing, documentation, and closeout requirements.

Coordination requirements for Division 27 systems.

N wNE

B. Related Sections:

Division 26 — Electrical.

Section 27 05 26 — Grounding and Bonding for Communications Systems.
Section 27 05 28 — Pathways for Communications Systems.

Section 27 05 53 — Identification for Communications Systems.

Section 27 10 00 — Structured Cabling System:s.

Section 27 21 33 — Wireless Network Communications Equipment.
Division 28 — Electronic Safety and Security.

NowumbhwnE

1.2 REFERENCES

A. Comply with latest editions of the following standards:

ANSI/TIA-568 Series — Telecommunications Cabling Standards.

ANSI/TIA-569 — Telecommunications Pathways and Spaces.

ANSI/TIA-606 — Administration Standard for Telecommunications Infrastructure.
ANSI/TIA-607 — Grounding and Bonding Requirements.

BICSI Telecommunications Distribution Methods Manual (TDMM).

NEC Articles 725, 770, and 800.

NFPA 70 — National Electrical Code.

NFPA 75 — Protection of Information Technology Equipment.

NFPA 76 — Fire Protection of Telecommunications Facilities.

IEEE Standards applicable to communications systems.

LN RWNE
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13 DEFINITIONS

A. Communications Systems: Voice, data, wireless, audio/video, and electronic
communications infrastructure.

B. Pathway: Conduit, cable tray, raceway, or support system used for communications
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cabling.

C. Telecommunications Room (TR): Room dedicated to communications equipment and
cable terminations.

D. Backbone Cabling: Communications cabling between telecommunications rooms and
equipment rooms.

E. Horizontal Cabling: Cabling between telecommunications room and work area outlet.
1.4 GENERAL REQUIREMENTS

A Provide complete communications infrastructure systems as indicated on Drawings and
specified herein.

B. Communications systems shall be installed in a neat, workmanlike manner consistent
with BICSI best practices.

C. Coordinate communications systems with architectural, structural, mechanical, and
electrical systems.

D. Install systems to permit future expansion and serviceability.

E. Provide all miscellaneous hardware, supports, connectors, and accessories required for
complete operational systems.

15 SUBMITTALS

A. Product Data:

Communications cabling products.
Pathway products.

Grounding products.

Equipment racks and supports.
Labeling products.

mewNE

B. Shop Drawings:

Communications room layouts.
Pathway routing diagrams.
Backbone diagrams.
Equipment rack elevations.
Grounding diagrams.

mewNE

C. Samples:

1. Label samples.
2. Faceplate samples.
3. Cable identification samples.
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D. Test Reports:
1. Copper cable certification reports.
2. Fiber optic test reports.
3. Grounding continuity tests.
E. Closeout Documentation:
1. As-built drawings.
2. Cable schedules.
3. Test results.
4, Warranty documentation.

1.6 QUALITY ASSURANCE

A Installer Qualifications:
1. Minimum five years experience installing communications systems.
2. Manufacturer-certified installers where applicable.
3. BICSI-trained personnel.
B. Regulatory Requirements:
1. Comply with applicable codes and standards.
2. Comply with local AHJ requirements.
C. Preinstallation Conference:
1. Conduct meeting prior to commencement of communications work.

1.7 DELIVERY, STORAGE, AND HANDLING

A. Deliver products in factory packaging.
B. Store communications equipment in dry, secure environment.
C. Protect cabling and equipment from physical damage, moisture, and contaminants.

1.8 WARRANTY

A Provide minimum one-year installation warranty.

B. Provide manufacturer system warranties where specified.
PART 2 - PRODUCTS
21 GENERAL

A. Products shall be new and listed for intended use.

B. Products shall be compatible with installed communications systems.
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2.2

2.3

2.4

2.5

COMMON WORK RESULTS FOR COMMUNICATIONS

C. Provide products from manufacturers regularly engaged in manufacturing
communications equipment.

COMMUNICATIONS PATHWAYS

A. Communications pathways shall include:

Conduits.

Cable trays.

Surface raceways.

Sleeves.

J-hooks and cable supports.

mewNE

B. Pathways shall be sized for minimum 25 percent future capacity unless otherwise
indicated.

C. Communications pathways shall be independent of electrical power pathways except
where specifically permitted.

UPPORT SYSTEMS
A. Provide supports for communications cabling independent of ceiling support systems.
B. Supports shall include:

1. Trapeze supports.

2. J-hooks.

3. Cable tray systems.

4, Ladder tray systems.

C. C. Support systems shall be installed in accordance with manufacturer loading
requirements.

COMMUNICATIONS GROUNDING

A Provide telecommunications grounding and bonding in accordance with ANSI/TIA-607.
B. Bond communications equipment, racks, cable trays, and metallic pathways.
C. Provide telecommunications grounding busbars where indicated.

FIRESTOPPING

A. Provide firestopping systems for communications penetrations through fire-rated
assemblies.
B. Firestopping materials shall maintain fire-rating integrity.
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C. Firestopping products shall be UL-listed for intended application.
2.6 IDENTIFICATION
A. Provide labeling for communications systems in accordance with ANSI/TIA-606.

B. Label:

Cables.

Patch panels.
Faceplates.
Equipment racks.
Pathways.

vReRmNE

C. Labels shall be machine-generated permanent type.

2.7 EQUIPMENT RACKS AND CABINETS

A. Equipment racks shall comply with EIA-310 standards.
B. Provide grounding provisions on all communications racks and cabinets.
C. Racks and cabinets shall support seismic anchoring requirements where applicable.

2.8 SLEEVES AND PENETRATIONS

A Provide sleeves for communications cabling penetrating walls and floors.
B. Sleeves shall extend minimum 2 inches above finished floor where penetrating floors.
C. Seal unused sleeves with removable fire-resistant materials.

2.9 COMMUNICATIONS CABLES

A. Communications cables shall be listed for intended installation environment.
B. Provide plenum-rated cable in environmental air spaces.
C. Copper conductors shall be solid copper unless otherwise indicated.

PART 3 - EXECUTION
3.1 EXAMINATION

A. Verify pathways and support systems are complete.
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3.2

33

3.4

35

Verify telecommunications spaces are ready for installation.

Verify coordination with other trades.

INSTALLATION

Install communications systems in accordance with manufacturer instructions and
applicable standards.

Maintain proper bend radius and pulling tension for cables.
Route communications cabling parallel or perpendicular to building lines.

Keep communications cabling separated from power wiring in accordance with NEC and
TIA requirements.

Provide neat and organized installations.

Bundle and secure cabling using hook-and-loop fasteners; nylon zip ties shall not be
permitted for cable bundles.

GROUNDING AND BONDING

Ground communications systems in accordance with ANSI/TIA-607.
Bond metallic pathways, racks, and cabinets.

Verify continuity of grounding system.

FIRESTOPPING

Install firestopping systems after communications cable installation.
Maintain integrity of fire-rated assemblies.

Identify firestopped penetrations.

FIELD QUALITY CONTROL

Inspect communications installations for compliance with specifications.
Test communications systems as specified in individual Division 27 sections.

Correct deficiencies identified during testing.
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3.6 CLEANING

A. Remove debris from telecommunications spaces.
B. Clean equipment racks, cabinets, and work areas.
C. Remove unused materials and abandoned supports.

3.7 CLOSEOUT REQUIREMENTS

A Provide as-built documentation including:

Cable routing diagrams.
Equipment schedules.

Test reports.

Labeling schedules.
Grounding documentation.

R wNE

B. Provide electronic copies of all documentation.

3.8 TRAINING

A. Provide Owner training on communications infrastructure systems including:
1. System administration.
2. Labeling conventions.
3. Cable management procedures.
4. Maintenance requirements.

3.9 PROTECTION
A. Protect installed communications systems from damage during construction.

B. Replace damaged cables and components at no additional cost to Owner.

END OF SECTION 27 05 00
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	260500 - Electrical General Provisions
	1. A53 "Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless"
	1. D1.1 "Structural Welding Code - Steel"
	1. 70 "National Electric Code"
	1. 250 “Enclosures for Electrical Equipment (1000 Volts Maximum)”
	1. International Building Code
	2. International Residential Code
	3. International Energy Conservation Code
	4. International Fire Code
	5. International Existing Building Code
	6. NFPA 70 – National Electric Code (NEC)
	7. NFPA 72 – National Fire Alarm and Signaling Code
	8. NFPA 101 – Life Safety Code
	9. All other applicable Federal, State and local laws and regulations.
	10. Occupational Safety and Health Act Standards (OSHA)
	11. ADA Standards for Accessible Design
	12. ANSI/IEEE C-2 – National Electrical Safety Code
	13. ANSI/ASME A17.1 2016, Safety Code for Elevators and Escalators
	14. ANSI/ASME A17.3 2015 Safety Code for Existing Elevators and Escalators
	15. ANSI/ASME A17.4 1999 Guide for Emergency Personnel
	16. ANSI/ASME A17.5 2014 Elevator and Escalator Electrical Equipment
	17. ANSI/ASME A17.6 2010 Standard for Elevator Suspension, and Governor Systems
	18.  ANSI/ASME A17.7 2012 Performance-based Safety Code for Elevators and Escalators
	19.  ANSI/ASME A17.8 2016 Standard for Wind Tower Turbine Elevators
	20. ANSI/ASME A18.1 2014 Safety Standards for Platform Lifts and Chairlifts
	21. ASME QE-1 2013 Standard for the Qualification of Elevator Inspectors
	22. NECA – Standard of Installation
	23. Any / All other applicable federal, state, county, city, and local laws / ordinances / regulations.
	24. Occupational Safety and Health Act Standards (OSHA)
	1. The first section of the manual shall contain:
	2. Date of submission and dates of any previous submissions.
	3. Project title and number.
	4. Contract identification.
	5. The names of Contractor, Supplier, and Manufacturer.
	6. Identification of the product, with the Specification Section number.
	7. Field dimensions clearly identified as such.
	8. Relation to adjacent or critical features of the Work or materials.
	9. Identification of deviations from Contract Documents.
	10. Identification of revisions on resubmittals.
	11. An 6"x3" space for Engineer's and Contractors stamps.
	12. Contractor stamp, initialed or signed, certifying to review of submittal, verification of products, field measurements and field construction criteria, and coordination of the information within the submittal with requirements of the Work and of t...
	13. Submittals shall be furnished on the following equipment:

	260502 - Electrical Demolition General Provisions 
	1. Coordination and administrative requirements.
	2. Selective demolition of electrical systems.
	1. Division 01 Sections apply to this Section.
	2. Section 01 10 00 – Summary.
	3. Section 01 30 00 – Administrative Requirements.
	4. Section 01 33 00 – Submittal Procedures.
	5. Section 01 40 00 – Quality Requirements.
	6. Section 01 50 00 – Temporary Facilities and Controls.
	7. Section 01 73 00 – Execution.
	8. Section 01 77 00 – Closeout Procedures.
	1. NFPA 70 – National Electrical Code (NEC).
	2. NFPA 70E – Electrical Safety in the Workplace.
	3. UL Standards.
	4. IEEE Standards.
	1. Equipment layouts.
	2. Wiring diagrams.
	3. Coordination drawings where required.
	1. Indicate existing systems to be removed and to remain.
	2. Identify phasing and temporary power provisions.
	1. Demolition sequence.
	2. Temporary power provisions.
	3. System cutovers.
	1. Comply with Division 01 Section "Execution."
	2. Remove only designated portions of electrical systems.
	3. Maintain operation of existing systems to remain.
	1. Do not interrupt service without approval.
	2. Provide temporary connections as required.
	1. Perform demolition in phases.
	2. Schedule outages in advance.
	1. Provide temporary feeders and connections.
	2. Maintain life safety systems in operation.
	1. Remove abandoned raceways, wiring, devices, and equipment.
	2. Remove exposed raceways in finished areas.
	3. Remove concealed raceways where accessible.
	4. Remove to source where possible.
	1. Protect from damage.
	2. Repair damage caused by demolition.
	1. Do not disturb.
	2. Notify Architect if encountered.
	1. Remove debris promptly.
	2. Dispose in accordance with regulations.

	260519 - Low-Voltage Electrical Power Conductors
	1. Building wires and cables and associated connectors, splices, and terminations for wiring systems rated 600 V and less.
	1. WC 26 “Binational Wire and Cable Packaging Standard”
	2. WC 70 “Nonshielded Power Cables Rated 2000 Volts or less for the Distribution of Electrical Energy”
	1. 70 "National Electric Code"
	1. 486A “Standard for Wire Connectors and Soldering Lugs for Use with Copper Conductors”
	2. 486B “Standard for Wire Connectors for Use with Aluminum Conductors”
	1. The Terms "Listed" and "Labeled": As defined in NFPA 70, Article 100.
	2. Listing and Labeling Agency Qualifications: A "Nationally Recognized Testing Laboratory" as defined in OSHA Regulation 1910.7.
	1. American Insulated Wire Corp.; Leviton Manufacturing Co. (800-366-2492)
	2. Carol Cable Co., Inc. (401-728-7000)
	3. Southwire Company (800-444-1700)
	4. Alcan Cable Division of Alcan Aluminum Corporation (770-392-2368)
	1. Feeders 100 ampere or greater may be aluminum "Alcan Stabiloy #8000", or approved substitution by listed manufacturers.  Upsize conduit and wire as required.
	2. All aluminum conductors shall include Burndy Hyplug connectors at each end of cable.
	1. AMP Incorporated (800-522-6752)
	2. General Signal; O-Z/Gedney Unit (203-584-0571)
	3. Square D Co.; a Division of Groupe Schneider (888-778-2733)
	4. Alcan Cable Division of Alcan Aluminum Corporation (770-392-2368)
	1. Inspect conductor and cable prior to installation for physical damage. Perform meggar and continuity tests on all conductors suspected of damage prior to installation to confirm manufacturer specifications.

	260526 - Grounding and Bonding
	1. Grounding Electrical Systems and Equipment.
	1. B3 “Standard Specification for Soft or Annealed Copper Wire”
	2. B8 “Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft”
	3. B33 “Standard Specification for Tinned Soft or Annealed Copper Wire for Electrical Purposes”
	1. C2 “ASC C2 Eighth Interim Collection of the National Electrical Safety Code ®”
	2. 81 “Instrumentation and Measurement”
	3. 837 “Substations”
	1. 70 "National Electric Code"
	2. 780 “Standard for the Installation of Lightning Protection Systems”
	1. 96 “Standard for Safety for Lightning Protection Components”
	2. 467 “Grounding and Bonding Equipment”
	3. 486A “Standard For Wire Connectors and Soldering Lugs for Use with Copper Conductors”
	1. Product Data: For the following:
	1. Comply with UL 467.
	1. Grounding Conductors, Cables, Connectors, and Rods:
	1. Solid Conductors: ASTM B3.
	2. Assembly of Stranded Conductors: ASTM B8.
	3. Tinned Conductors: ASTM B33.
	1. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG copper conductor, 1/4 inch in diameter.
	2. Bonding Conductor: No. 4 or No. 6 AWG, stranded copper conductor.
	3. Bonding Jumper: Bare copper tape, braided bare copper conductors, terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
	4. Tinned Bonding Jumper: Tinned-copper tape, braided copper conductors, terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick.
	1. Size:  120” long by 3/4” in diameter.
	1. Use insulated spacers; mount bus 1 inch off the wall and 6 inches above finished floor, unless noted otherwise.
	2. At doorways, route the grounding bus up and over the door frame, then back down to the specified mounting height.
	1. Install an insulated grounding conductor connected to the receptacle’s grounding terminal.
	2. Isolate the conductor from the raceway and panelboard ground.
	3. Terminate at the appropriate grounding terminal for the service or derived system.
	1. Use nonmetallic raceway fittings where raceways enter enclosures.
	2. Install a separate insulated equipment grounding conductor.
	3. Isolate from the raceway and panelboard, and terminate as specified for isolated receptacles.
	1. Install a minimum No. 4 AWG insulated conductor in conduit from the grounding electrode system to each telecom service point, terminal cabinet, wiring closet, and main equipment room.
	2. Service Equipment, Closets, and Central Equipment: On a ¼″ × 2″ × 12″ grounding bus.
	3. Terminal Cabinets: On cabinet grounding terminal..
	1. Drive ground rods until the top is 2 inches above finished floor or final grade.
	2. Interconnect ground rods with grounding electrode conductors.  Using listed connection and termination methods.
	1. Route grounding conductors along the shortest, straightest path possible. Avoid placing conductors in locations susceptible to physical damage or access obstruction
	1. Install in a way that vibration is not transferred to fixed equipment.
	2. Use Listed connector and termination methods.
	3. Ensure accessibility for maintenance.
	1. Install insulated copper grounding conductors in conduit from main service equipment or bus to the incoming water pipe.
	2. Use listed grounding clamps and bond around dielectric fittings.
	1. Use braided bonding jumpers to bypass water meters; connect with approved clamps.
	1. Use compatible metals..
	2. Make all connections with clean, bare metal.
	3. Seal dissimilar metal connections with an inert compound to prevent moisture intrusion.
	1. Use pressure-type lugs for No. 8 AWG and larger
	2. Use winged pressure-type connectors for No. 10 AWG and smaller.
	1. Where metallic raceways terminate at enclosures without mechanical continuity, install grounding bushings and bond to the enclosure's grounding terminal.
	1. Use appropriate hydraulic compression tools and dies
	2. Mark connections with visible embossing or code to confirm compression
	1. Fully seal connections to ground rods and buses to prevent moisture intrusion.
	1. Timing:
	2. Method:
	3. Documentation:
	4. Acceptable Resistance Levels:
	5. Remediation:

	260533 - Raceways and Boxes
	1. Steel, indoor rated for structured cabling support.
	2. Compatible fittings and supports per manufacturer.
	3. Acceptable Product: Caddy CableCat or equal D. Manufacturer: Erico or equal.
	1. NNEMA TC 5 compliant, UL Listed, corrugated.
	1. Arnco
	2. Carlon
	3. Dura-line
	4. Pyramid
	1. HDPE or PE (non-plenum); as rated (plenum).
	1. Exposed / Concealed: Rigid steel or IMC.
	2. Underground: RNC or PVC-coated RMC per NEC 517.13
	3. Equipment Connections: LFMC
	4. Enclosures: Type 3R or 4.
	1. Exposed / Concealed: EMT or metallic raceways.
	2. Public Areas: Metallic raceways only, with Architect approval.
	3. Concealed: MC Cable (no homeruns).
	4. Patient Care: EMT or Hospital Grade MC Cable.
	5. Damp/Wet: RMC.
	6. Enclosures: NEMA Type 1 or 4 / 4X / 12 for wet/dusty/corrosive areas.
	1. 1/2-inch trade size, if product knock out is 1/2-inch.
	2. 3/4-inch for homeruns.
	3. Conceal raceways unless noted.
	4. Maintain clearances from heat sources.
	5. Use correct routing, supports, fittings, and firestopping.
	6. Terminate and label per requirements.
	7. Maintain installation quality and alignment.
	1. Use proper hangers, clamps, rods, and fasteners.
	2. Space supports appropriately.
	3. Accommodate future additions (25% minimum).
	4. Fasten to structure, not piping or ductwork.
	5. Meet seismic requirements.
	1. Use proper Avoid back-to-back boxes in walls.
	2. Coordinate box placement with other trades.
	3. Use appropriate box size and type.
	4. Maintain accessibility and secure mounting.

	260553 - Identification for Electrical Systems
	1. Electrical identification materials and devices required to comply with ANSI C2, NFPA 70, OSHA standards, and authorities having jurisdiction.
	1. 70 "National Electric Code"
	1. Product Data: For each electrical identification product indicated.
	1. Brady USA, Inc. (800-541-1686)
	2. Panduit corp. (800-777-3300)
	3. Seton Identification Products (800-571-2596)
	1. Color: Black letters on orange field.
	2. Legend: Indicates voltage
	1. Not less than 6 inches wide by 4 mils thick.
	2. Compounded for permanent direct-burial service.
	3. Embedded continuous metallic strip or core.
	4. Printed legend indicating type of underground line.
	1. Engraved legend with black letters on white face.
	2. Punched or drilled for mechanical fasteners.
	1. Minimum Width: 3/16 inches.
	2. Tensile Strength: 50 lb minimum.
	3. Temperature Range: Minus 40 to plus 185 deg F.
	4. Color: According to color-coding.
	1. Exposed Boxes: Pressure-sensitive, self-adhesive plastic label on cover.
	2. Concealed Boxes: Plasticized card-stock tags.
	3. Labeling Legend: Permanent, waterproof listing of panel and circuit number or equivalent.
	1. Wire color code:
	2. Factories apply color the entire length of conductors, except the following field-applied, color-coding methods may be used instead of factory-coded wire for sizes larger than No. 10 AWG:
	1. Legend: 1/4-inch steel letter and number stamping or embossing with legend corresponding to indicated circuit designations.
	2. Tag Fasteners: Nylon cable ties.
	3. Band Fasteners: Integral ears.
	1. Conductors to Be Extended in the Future: Indicate source and circuit numbers.
	2. Multiple Power or Lighting Circuits in the Same Enclosure: Identify each conductor with source, voltage, circuit number, and phase.  Use color-coding to identify circuits' voltage and phase.
	3. Multiple Control and Communication Circuits in the Same Enclosure: Identify each conductor by its system and circuit designation.  Use a consistent system of tags, color-coding, or cable marking tape.
	1. Warnings, Cautions, and Instructions: Install to ensure safe operation and maintenance of electrical systems and of items to which they connect.  Install engraved plastic-laminated instruction signs with an approved legend where instructions are ne...
	2. Emergency Operation: Install engraved laminated signs with white legend on red background with minimum 3/8-inch-high lettering for emergency instructions on power transfer, load shedding, and other emergency operations.
	1. Panelboards, electrical cabinets, and enclosures.
	2. Access doors and panels for concealed electrical items.
	3. Electrical switchgear and switchboards.
	4. Emergency system boxes and enclosures.
	5. Disconnect switches.
	6. Enclosed circuit breakers.
	7. Motor starters.
	8. Dimmers.
	9. Control devices.
	10. Telephone switching equipment.
	11. Label inside of all switch plates and cover plates with panel and circuit numbers.
	12. Label all disconnect switches with circuit number and equipment server inside disconnect switch as well as outside of switch.

	262416 - Switchboards and Panelboards
	1. Service And Distribution Switchboards Rated 600 V And Less.
	2. Panelboards, Overcurrent Protective Devices, And Associated Auxiliary Equipment Rated 600 V And Less for the Following Types:
	1. IEEE C57.13 – Standard Requirements for Instrument Transformers
	1. 250 “Enclosures for Electrical Equipment (1000 Volts Maximum)”
	2. AB 1 “Molded-Case Circuit Breakers, Molded Case Switches, and Circuit-Breaker Enclosures”
	3. EI 21.1, “Instrument Transformers for Revenue Metering (110 kV BIL and less)”
	4. FU 1 “Low Voltage Cartridge Fuses”
	5. PB 1 “Panelboards”
	6. PB 1.1 “General Instructions for Proper Installation, Operation, and Maintenance of Panelboards Rated 600 Volts or Less”
	7. PB 2 “Deadfront Distribution Switchboards”
	8. PB 2.1 “General Instructions for Proper Handling, Installation, Operation, and Maintenance of Deadfront Distribution Switchboards Rated 600 Volts or Less”
	1. 70 "National Electric Code"
	1. 486A “Standard for Wire Connectors and Soldering Lugs for Use with Copper Conductors”
	2. 486B “Standard for Wire Connectors for Use with Aluminum Conductors”
	1. Product Data:
	2. Shop Drawings:
	3. Qualification Data: For testing agencies, as required under “Quality Assurance.”
	4. Field Test Reports.
	5. Manufacturer's field service report.
	6. Maintenance Data: Include routine maintenance and testing procedures for overcurrent protective devices.
	7. Panelboard Schedules: Submit final schedules after load balance.
	1. Catalog and manufacturer's numbers are for the purpose of establishing standards of quality and types of materials to be used.  Products of other manufacturers may be used if equal in quality and design in the opinion of the Engineer and are specif...
	2.
	3. The Contractor and supplier shall bear full responsibility for resolving any conflict or cost resulting from substituted equipment.
	1. NEMA PB1 for panelboards.
	2. NEMA PB 2 for switchboards.
	3. Comply with NFPA 70.
	1. Written approval is obtained from the Owner’s representative, at least 7 days in advance.
	2. Temporary service is arranged and documented.
	3. Ambient Temperature: Not exceeding 50 deg F or 84 deg F.
	1. Eaton Corp.; Cutler-Hamer Products (800-498-2678)
	2. General Electric Co.; Electrical Distribution & Control Div. (888-437-3765)
	3. Siemens Energy & Automation, Inc. (800-964-4114)
	4. Square D Co.; a Division of Groupe Schneider (888-778-2733)
	1. Front-Connected, Front-Accessible Switchboard Fixed, individually mounted main device, panel-mounted branches, and sections rear aligned.
	2. Nominal System Voltage: 208/120 V wye.
	3. Main-Bus Continuous: 800 A.
	1. Enclosure: Steel, NEMA 250, Type 1.
	2. Finish: Factory-applied gray finish over rust-inhibiting primer.
	3. Barriers: Between adjacent sections.
	4. Bus Transition and Incoming Pull Sections: Aligned with basic switchboard.
	5. Hinged Front Panels: Provide access to circuit breakers, metering, accessories, and blanks.
	6. Buses and Connections: a. Material: Hard-drawn copper (98% conductivity) or tin-plated, high-strength aluminum alloy.
	7. Future Devices: Provide compartments with hardware and connections for full-rated future circuit breakers.
	1. Eaton Corp.; Cutler-Hammer Products (800-498-2678)
	2. General Electric Co.; Electrical Distribution & Control Div. (888-437-3765)
	3. Siemens Energy & Automation, Inc. (800-864-4114)
	4. Square D Co.; a Division of Groupe Schneider (888-778-2733)
	1. Fully rated for available symmetrical short-circuit current.
	1. Branch Devices: Plug-in circuit breakers; replaceable without disturbing adjacent units.
	2. Doors: Front-mounted with concealed hinges, flush latch with tumbler lock, keyed alike.
	1. Enclosures: Flush/surface-mounted per drawing. NEMA PB 1, Type 1. a. Outdoor: NEMA 250, Type 3R. b. Wet/Damp Indoor: NEMA 250, Type 4.
	2. Fronts: Concealed trim clamps; flush types overlap box.
	3. Dead Front Cover: Hinged full trim with inner access door.
	4. Finish: Manufacturer's standard enamel over corrosion-resistant primer.
	5. Directory Card: In metal frame with transparent cover.
	6. Bus: Copper (98% conductivity) or tin-plated aluminum.
	7. Main/Neutral Lugs: Mechanical, suitable for conductor material.
	8. Equipment Ground Bus: Bonded to box.
	9. Future Devices: Mounting and connections included.
	10. Isolated Ground Bus: Insulated from box.
	11. Extra-Capacity Neutral: Rated 200% of phase, UL listed for nonlinear loads.
	12. Gutter Barrier: Isolate panel sections.
	13. Feed-through Lugs: Mechanical, located opposite incoming lugs or main.
	1. Front-connected, front-accessible switchboard with fixed, individually mounted main device, panel-mounted branches, and rear-aligned sections.
	2. Nominal System Voltage: 208/120 V, 3-phase, 4-wire, wye.
	3. Main Bus Continuous Rating: 800 A.
	1. Enclosure: Steel, NEMA 250, Type 1
	2. Finish: Factory-applied gray finish over rust-inhibiting primer.
	3. Barriers: Between adjacent sections.
	4. Bus Transition and Incoming Pull Sections: Aligned with basic switchboard.
	5. Hinged Front Panels: Provide access to circuit breakers, metering, accessories, and blanks.
	6. Buses and Connections: a. Material: Hard-drawn copper (98% conductivity) or tin-plated, high-strength aluminum alloy.
	7. Aluminum bus: Use copper or tin-plated aluminum for circuit breaker connections.
	8. Copper bus: Use copper for feeder circuit-breaker connections. b. Ground Bus: 1/4" x 2" copper minimum, with pressure connectors for feeders and branches. c. Contact Surfaces: Silver-plated. d. Uniform Capacity: Maintain throughout switchboard. e. ...
	9. Future Devices: Provide compartments with hardware and connections for full-rated future circuit breakers.
	10. Isolated Ground Bus: Insulated from box.
	11. Extra-Capacity Neutral: Rated 200% of phase, UL listed for nonlinear loads.
	12. Gutter Barrier: Isolate panel sections.
	13. Feed-through Lugs: Mechanical, located opposite incoming lugs or main.
	1. Eaton Corp.; Cutler-Hammer Products (800-498-2678)
	2. General Electric Co.; Electrical Distribution & Control Div. (888-437-3765)
	3. Siemens Energy & Automation, Inc. (800-864-4114)
	4. Square D Co.; a Division of Groupe Schneider (888-778-2733)
	1. Thermal-Magnetic Circuit Breakers: Inverse time-current and instantaneous trip; adjustable above 250 A.
	2. Adjustable Instantaneous Trip: Front-adjustable magnetic setting.
	3. Electronic Trip: RMS sensing, rating plug, adjustable for: a. Instantaneous trip b. Long/short-time pickup c. Long/short-time delay
	4. GFCI Breakers: 5-mA trip, 1- and 2-pole configurations.
	5. Adjustable Instantaneous Trip: Front-adjustable magnetic setting.
	1. Proceed only after correcting unsatisfactory conditions.
	1. Stub four 1" (27-GRC) conduits to ceiling/future ceiling space.
	2. Stub four 1" (27-GRC) conduits to underfloor or slab (not on grade). H. Arrange gutter wiring in bundles, secured with wire ties after load balancing.
	1. Test Insulation resistance test (all buses, components, supply/feeders/control circuits).
	2. Circuit continuity. B. Post-energization Test:
	3. Demonstrate function and compliance.
	4. Correct or replace malfunctioning equipment, retest.
	1. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace and new units and retest.

	262726 - Wiring Devices
	1. Receptacles
	2. Connectors
	3. Switches
	4.  Finish Plates
	1. Section 00 31 13.43 - Interior Finish Index
	2. Section 26 05 53 - Identification for Electrical Systems.
	2. Tamper- and Weather-Resistant GFCI Receptacles
	3.  Hospital-Grade Receptacles for Patient Care Areas
	1. Approved Manufacturer -
	1. See Control Schedule on Drawings
	1. See Control Schedule on Drawings
	1. Switches: Where three or more switches are ganged, and elsewhere as indicated, identify each switch with approved legend engraved on wall plate.
	2. Receptacles: Identify panelboard and circuit number from which they served.  Use machine-printed, pressure-sensitive, abrasion-resistant label tape on face of plate and durable wire markers or tags within outlet boxes.
	1. 1. Switches (3+ gang): Engraved legends
	2. 2. Receptacles: Label with panelboard and circuit number.

	270500 - Common Work Results for Communications
	1. General communications system requirements.
	2. Common requirements for communications infrastructure.
	3. Communications pathways and support coordination.
	4. Communications equipment identification and labeling.
	5. Communications grounding and bonding requirements.
	6. Sleeves, penetrations, and firestopping for communications systems.
	7. Installation practices and workmanship standards.
	8. Testing, documentation, and closeout requirements.
	9. Coordination requirements for Division 27 systems.
	1. Division 26 – Electrical.
	2. Section 27 05 26 – Grounding and Bonding for Communications Systems.
	3. Section 27 05 28 – Pathways for Communications Systems.
	4. Section 27 05 53 – Identification for Communications Systems.
	5. Section 27 10 00 – Structured Cabling Systems.
	6. Section 27 21 33 – Wireless Network Communications Equipment.
	7. Division 28 – Electronic Safety and Security.
	1. ANSI/TIA-568 Series – Telecommunications Cabling Standards.
	2. ANSI/TIA-569 – Telecommunications Pathways and Spaces.
	3. ANSI/TIA-606 – Administration Standard for Telecommunications Infrastructure.
	4. ANSI/TIA-607 – Grounding and Bonding Requirements.
	5. BICSI Telecommunications Distribution Methods Manual (TDMM).
	6. NEC Articles 725, 770, and 800.
	7. NFPA 70 – National Electrical Code.
	8. NFPA 75 – Protection of Information Technology Equipment.
	9. NFPA 76 – Fire Protection of Telecommunications Facilities.
	10. IEEE Standards applicable to communications systems.
	1. Communications cabling products.
	2. Pathway products.
	3. Grounding products.
	4. Equipment racks and supports.
	5. Labeling products.
	1. Communications room layouts.
	2. Pathway routing diagrams.
	3. Backbone diagrams.
	4. Equipment rack elevations.
	5. Grounding diagrams.
	1. Label samples.
	2. Faceplate samples.
	3. Cable identification samples.
	1. Copper cable certification reports.
	2. Fiber optic test reports.
	3. Grounding continuity tests.
	1. As-built drawings.
	2. Cable schedules.
	3. Test results.
	4. Warranty documentation.
	1. Minimum five years experience installing communications systems.
	2. Manufacturer-certified installers where applicable.
	3. BICSI-trained personnel.
	1. Comply with applicable codes and standards.
	2. Comply with local AHJ requirements.
	1. Conduct meeting prior to commencement of communications work.
	1. Conduits.
	2. Cable trays.
	3. Surface raceways.
	4. Sleeves.
	5. J-hooks and cable supports.
	1. Trapeze supports.
	2. J-hooks.
	3. Cable tray systems.
	4. Ladder tray systems.
	1. Cables.
	2. Patch panels.
	3. Faceplates.
	4. Equipment racks.
	5. Pathways.
	1. Cable routing diagrams.
	2. Equipment schedules.
	3. Test reports.
	4. Labeling schedules.
	5. Grounding documentation.
	1. System administration.
	2. Labeling conventions.
	3. Cable management procedures.
	4. Maintenance requirements.


