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SECTION 260126 - ELECTRICAL ACCEPTANCE TESTING

PART 1 - GENERAL

1.1

1.2

1.3

A.

SECTION INCLUDES:

Acceptance testing requirements for electrical power systems.
APPLICABLE PUBLICATIONS: THE FOLLOWING PUBLICATIONS FORM A PART OF
THIS SPECIFICATION TO THE EXTENT REFERENCED. THE PUBLICATIONS ARE
REFERRED TO IN THE TEXT BY THE BASIC DESIGNATION ONLY.

American National Standards Institute, Inc. (ANSI) Publication:
1. C2-2002 National Electrical Safety Code

2. C37.16-88 Low-Voltage Power Circuit Breakers and AC Power Circuit Protectors -

Preferred Ratings, Related Requirements and Application Recommendations

International Electrical Testing Association Inc. (NETA) Publication:

1. Acceptance Testing Specifications for Electrical Power Distribution Equipment and

Systems

Institute of Electrical and Electronic Engineers (IEEE) Publications:

1. 141-86 Recommended Practice for Electric Power Distribution for Industrial Plants

2. 242-86 Recommended Practice for Protection and Coordination of Industrial and
Commercial Power Systems

3. 399-90 Recommended Practice for Industrial and Commercial Power System Analysis

4. 446-87 Recommended Practice for Emergency and Standby Power Systems for Industrial

and Commercial Applications

National Fire Protection Association (NFPA) Publication:

1.

70-National Electrical Code (NEC), California Adopted Edition

SUBMITTALS

Submit six (6) copies under provisions of Section 26 05 00.

Qualifications: Provide for:

1.
2.

Independent testing organization.
Certified Engineering Technician(s) to be assigned to the project.

Acceptance Test Procedures: Provide for:

bl M

Main service switchboard and Power Panelboards
Low voltage circuit breakers (>400A)

Grounding systems

Medium Voltage Cables

Low voltage transformers

ELECTRICAL ACCEPTANCE TESTING 260126 - 1
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1.4

PART 2 -

PART 3 -

3.1

6. Medium voltage transformers

Certified Test Reports: The final report shall be signed and shall include the following
information: Summary of the project, description of the equipment tested, visual inspection
report, description of the tests, test results, conclusions and recommendations, appendix
including appropriate test forms, and identification of the test equipment used. Provide bound

copies for:

1. Main service switchboard and Power Panelboards
2. Low voltage circuit breakers (>400A)

3. Grounding systems

4, Medium Voltage Cables

5. Low voltage transformers

6. Medium voltage transformers
QUALIFICATIONS

The Contractor shall engage the services of a qualified independent testing organization to
provide final inspection, testing, calibration, and adjusting on the electrical distribution system
as defined in this Section. The independent testing organization shall have been engaged in
full practice for a minimum of five years. The organization shall be corporately independent of
the supplier, producer, manufacturer or installer of the equipment.

The independent testing organization shall have a calibration program with accuracy traceable
every six months, and in an unbroken chain, to the National Institute of Standards and
Technology (N.I.S.T.).

The independent testing organization shall have a designated safety representative on the
project. The safety standards shall include OSHA and NFPA 70E.

Testing and inspection shall be performed by an Engineering Technician, certified by a
national organization, with a minimum 5 years experience inspecting, testing and calibrating
electrical distribution equipment, systems and devices. Information on the qualifications of the

Certified Engineering Technician shall be submitted to the Engineer for approval prior to the
start of work.

The qualifications of the independent testing organization shall be submitted to the Engineer
for approval minimum 30 days prior to the start of testing.

PRODUCTS

Not Used.

EXECUTION

ALL INSPECTIONS SHALL BE PERFORMED IN ACCORDANCE WITH APPLICABLE
CODES AND STANDARDS INCLUDING NEC, ANSL IEEE, NEMA AND OSHA.

ELECTRICAL ACCEPTANCE TESTING 260126 -2
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3.2

3.3

34

The independent testing organization shall provide all materials, equipment, labor and
technical supervision to perform the inspections and tests.

INSPECTION

A visual inspection of the installed equipment shall be performed by the independent testing
organization to verify that the distribution equipment installed and to be tested is the equipment
denoted on the approved shop drawings. The inspection shall check the equipment
designations, device characteristics, special installation requirements, applicable codes and
standards.

After completion of the visual inspection, a report shall be developed stating any discrepancies
that may have been found.

TESTING, CALIBRATION AND ADJUSTMENT

The independent testing organization shall perform tests on each item of distribution
equipment identified in accordance with the latest edition of the International Electrical
Testing Association's (NETA) Acceptance Testing Specification for Electrical Power
Distribution Equipment and Systems.

Field acceptance testing shall be accomplished on each item of electrical distribution
equipment installed or connected as part of this contract. This shall include:

Main service switchboard and Power Panelboards

Low voltage circuit breakers (>100A)

Grounding systems

Medium Voltage Cables

Low voltage (480V) transformers

Medium voltage (12kV) transformers

Sk L

Systems shall be energized or otherwise placed in service only after completion of all required
tests and an evaluation of the test results has been completed.

CORRECTION OF DEFICIENCIES

Any deficiencies found shall be rectified, and work affected by such deficiencies shall be
completely re-tested at the Contractor's expense. Final acceptance of the electrical power
system is contingent upon satisfactory completion of the acceptance and system function tests.

END OF SECTION 260126

ELECTRICAL ACCEPTANCE TESTING 260126 - 3
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SECTION 260500 - ELECTRICAL GENERAL REQUIREMENTS

PART 1 - GENERAL

1.1

SCOPE:

Electrical General Requirements specifically applicable to Division 26 Sections, in addition to
Division 1 - General Requirements. Work includes but is not necessarily limited to the
following:

Definitions, guarantees, submittals, clean-up, "As-Builts" and all other applicable requirements
of and Division 1 apply to the work of this section.

Examine all other sections for work related to those sections which are required to be included
as work under this section.

Coordinate all work in this Division with related trades.

The work includes but is not limited to the following:

1. Provide underground duct banks, including excavation, shoring, backfill and surface

repair;

Provide SF6 selector switch

Provide a medium voltage liquid filled transformer

Provide medium voltage cables, connectors, splices, etc.

Provide main service switchboard and power panelboards

Provide a central lighting inverter

Provide UPS for data rooms

All equipment and facilities required to provide temporary and permanent services;

All electrical work for the building power, lighting, signal, control and life safety; except

as specified herein to be designed, furnished and installed as part of other sections of the

specifications;

10. Incidental items not indicated in the Specifications that belong to the work described, or
are required to provide complete and operable systems, as though called out here in
every detail.

WAk wN

Work related to the mechanical trade as listed below shall be included in this Division of the

work. Furnish and install the following:

1. All conduits, outlets, line voltage wiring and disconnect switches required for the
specified operation of the equipment. '

2. Connect all HVAC equipment per equipment installation diagrams.

Furnishing and installing of all hangers, anchors, sleeves, chases and supports, for all electrical
materials and equipment.

Excavation, shoring, backfill and concrete work required to complete items of this section.

ELECTRICAL GENERAL REQUIREMENTS 260500 - 1
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L

1.2

1.3

1.4

Cleaning, cutting patching, repairing and painting.

APPLICABLE PUBLICATIONS:

The following publications form a part of this specification to the extent referenced. The
publications are referred to in the text by the basic designation only.

American National Standards Institute, Inc. (ANSI) Publications:

1. C2-2002 National Electrical Safety Code

2. (C37.20-81 Switchgear Assemblies, including supp. C37.20A, C37.20B, Interfiled;
C37.20D-78

State of California Administrative Codes:

Title 8, Industrial Relations

Title 19, State Fire Marshal Regulations

Title 24, Part 2, California Energy Code, California Adopted Edition

Title 24, Part 3, CCR, California Electrical Code, California Adopted Edition
Title 24, Part 9, CCR, California Fire Code, California Adopted Edition

ik N

National Electrical Manufacturers Association (NEMA) Publication:
1.  ICS6-83 (R86) Enclosures for Industrial Controls and Systems

National Fire Protection Association (NFPA) Publications:

1.  70-National Electrical Code (NEC), California Adopted Edition

2. 70B-Electrical Equipment Maintenance, California Adopted Edition
3. NFPA 101- Life Safety Code, California Adopted Edition

State of California Public Utilities Commission (Cal. P.U.C.) Publication:
1. G.O. 128 Rules for Construction of Underground Electrical Supply and Communications
Systems

WORK SEQUENCE

Install work in phases to accommodate specified occupancy requirements. During the
construction period, coordinate and update electrical outage schedule and operations with the
Construction Administrator on a weekly basis.

DEFINITIONS:

The following definitions apply to terms used in the narrative and in the specifications.
The words "work" or "electrical work" herein include products, labor, equipment, tools,
appliances, transportation and all related items, directly or indirectly required to complete the
specified and indicated electrical installation.

ELECTRICAL GENERAL REQUIREMENTS 260500 -2
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B.

1.5

The word "concealed" shall mean that the installation will not be visible when all permanent or
removable elements of the construction are in place. The word "exposed" shall mean that the
installation is visible when all permanent or removable elements of the construction are in
place.

The word "code" shall mean any and all regulations and requirements of regulatory bodies,
public and private, having jurisdiction over the work involved.

The word "product" used in Division 26 means all material, equipment, machinery, and/or
appliances directly or indirectly required to complete the specified and/or indicated electrical
work.

The words "standard product” shall mean a manufactured product, illustrated and/or described
in catalogs or brochures, which are in general distribution prior to the date of issue of
construction documents for bidding. Products will generally be identified by means of a
specific catalog number and manufacturer's name.

The word "provide" shall mean furnish and install and where applicable shall also mean
connect, complete installation and test.

The word "remove" shall mean remove and dispose of equipment or material off-site.

The words "powered equipment", as used in Division 26, shall mean a complex product
converting an electrical energy source to Mechanical power.

In each standard referenced to in the technical sections, consider the advisory provisions to be
mandatory, and as though the word "shall" have been substituted for "should" wherever it
appears. Interpret references in these standards to "authority having jurisdiction," or other
words of similar meaning, to mean Owner.

The word "Authorized" or "Authorization" shall mean authorized or authorization by the
Construction Administrator.

Refer to Division 1, General Requirements, for additional definitions of words and phrases
used to describe Division 26, Electrical Work.

DISCREPANCIES

Where a conflict in requirements occurs between the specifications and narrative and a
resolution is not obtained from the Construction Administrator before the bidding date, the
more expensive alternate will become the contractual requirement.

Omissions from the narrative or specifications or the misdescription of details of work which
are manifestly necessary to carry out the intent of the narrative and specifications, or which are
customarily performed, shall not relieve the Contractor from performing such omitted or
misdescribed details of the work but they shall be performed as if fully and correctly set forth
and described in the narrative and specifications.

ELECTRICAL GENERAL REQUIREMENTS 260500 - 3
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C.

1.6

1.7

1.8

The Contractor shall check narrative furnished him immediately upon their receipt and shall
promptly notify the Construction Administrator of any discrepancies.

CHANGES

The Contractor shall be responsible to make and obtain approval for all necessary adjustments
in conduit and equipment layouts as required to accommodate the relocations of equipment
and/or devices which are affected by any approved authorized changes or Product
substitutions. All changes shall be clearly indicated on the "Record" drawings.

COOPERATION WITH WORK UNDER OTHER DIVISIONS
The arrangement of and connection to equipment shall be shown on design drawings.

Cooperate with other trades to facilitate general progress of Work. Allow all other trades every
reasonable opportunity for installation of their work.

Work under this Division shall follow general building construction closely. Set conduit
sleeves and inserts and verify that openings for chases and conduits are provided before
concrete is placed or masonry installed.

Work with other trades in determining exact location of outlets, conduit, lighting fixtures, and
pieces of equipment to avoid interference with lines required to maintain proper installation of
work.

Make such progress in the work to not delay work of other trades.

SUBMITTALS:

Submit electronic (PDF format) sets of shop drawings, manufacturer's data certificates for
equipment, materials and finish, and pertinent details for each system where specified in each
individual section, and obtain approval before procurement, fabrication, or delivery of the
items to the job site. Partial submittals are not acceptable and will be returned without review.
Include the manufacturer's name, trade name, catalog model or number, nameplate data, size,
layout dimensions, capacity, project specification and paragraph reference, applicable technical
society publication references, and other information necessary to establish contract
compliance of each item the Contractor proposes to furnish. Photographs of existing
installations and data submitted in lieu of catalog data are not acceptable and will be returned
without approval. Contractor shall be responsible for reviewing and certifying submittals as
conforming to the narrative and specifications prior to submittal and shall verify conformance
of equipment as delivered with final shop submittals, specifications and plans. Contractor shall
report to Construction Administrator any deviations prior to initiation of construction.
Contractor is responsible for promptly reporting to Construction Administrator any news of
late equipment delivery which is likely or certain to delay installation.

ELECTRICAL GENERAL REQUIREMENTS 260500 - 4
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B. Submit shop drawings and product data grouped and referenced by the technical Section
numbers.

C. Proposed Products List: Include Products as required by the individual section in this
Division.

D. The Contractor shall be responsible for all equipment ordered and/or. installed prior to receipt

of shop drawings returned from the Construction Administrator bearing the stamp of
"reviewed". All corrections or modifications to the equipment as noted on the shop drawings
shall be performed and equipment removed from the job site when required by the
Construction Administrator, without additional compensation.

E. Shop Drawings: Drawings shall be a minimum of 8.5 inches by 11 inches in size with a
minimum scale of 1/8-inch per foot, except as specified otherwise. Include wiring diagrams
and installation details of equipment indicating proposed location, layout and arrangement,
control panels, accessories, piping, duct work, and other items that must be shown to assure a
coordinated installation. In wiring diagrams, identify circuit terminals and indicate the internal
wiring for each item of equipment and the interconnection between each item of equipment.
Indicate adequate clearance for operation, maintenance, and replacement of operating
equipment devices. If equipment is disapproved, revise drawings to show acceptable
equipment and resubmit.

F. Manufacturer's Data: For each manufactured item, provide current manufacturer's descriptive
literature of cataloged products, equipment drawings, diagrams, performance and characteristic
curves if applicable, and catalog cuts.

G. Standard Compliance: When materials or equipment provided by the Contractor must conform
to the standards of organizations such as American National Standards Institute (ANSI) or
Underwriters' Laboratories (UL), submit proof of such conformance to the Construction
Administrator for approval. If an organization uses a label or listing to indicate compliance
with a particular standard, the label or listing will be acceptable evidence, unless otherwise
specified. In lieu of the label or listing, submit a certificate from an independent testing
organization, which is competent to perform acceptance testing and is approved by the
Construction Administrator. The certificate shall state that the item has been tested in
accordance with the specified organization's test methods and that the item conforms to the
specified organization's standard.

H. Certified Test Reports: Before delivery of materials and equipment, certified copies of all test
reports specified in individual sections shall be submitted for approval.

L Certificates of Compliance or Conformance: Submit manufacturer's certifications as required
on products, materials, finish, and equipment indicated in the technical sections. Certifications
shall be documents prepared specifically for this contract. Pre-printed certifications and copies
of previously submitted documents will not be acceptable. The manufacturer's certifications
shall name the appropriate products, equipment, or materials and the publication specified as
controlling the quality of that item. Certification shall not contain statements to imply that the
item does not meet requirements specified, such as "as good as"; or "achieve the same end use
and results as materials formulated in accordance with the referenced publications"; or "equal
or exceed the service and performance of the specified material." Certifications shall simply
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1.9

1.10

1.11

1.12

state that the item conforms to the requirements specified. Manufacturer shall use Form 26 05
00-A for equipment installation certification.  Certificates shall be printed on the
manufacturer's letterhead and shall be signed by the manufacturer's official authorized to sign
certificates of compliance or conformance.

REGULATORY REQUIREMENTS

Electrical: Conform to NFPA 70, CA PUC G.O. 95, CA PUC G.O. 128, ANSI C2, CAC Title
24, NFPA 101 and all other utility company requirements, state and local codes.

The electrical requirements shall be the minimum acceptable requirements for the work and
nothing described in these Specifications or Narrative shall be construed to permit work not
conforming to the most stringent of the applicable codes and regulations. When narrative or
specifications call for materials or construction of better quality of larger size than required by
codes, laws, rules and regulations, the specifications and narrative shall take precedence.

Equipment not complying with applicable codes shall be removed and replaced with approved
equipment at Contractor's expense. UL listing labels, where applicable, shall be installed prior
to shipment from factory.

Obtain permits, and request inspections from authority having jurisdiction.

GUARANTEE

Except as may be specified under other sections in the Specifications, guarantee all equipment
furnished under the Specifications for a period of one year from date of project acceptance
against defective workmanship and material and improper installation. Upon notification of
failure, correct deficiency immediately and without cost to the Owner.

Standard warranty of manufacturer shall apply for replacement of parts after expiration of the
above period. Manufacturer shall furnish replacement parts to the Owner for their service
agency as directed. Furnish manufacturer's warranties for all equipment furnished under this
project.

PROJECT/SITE CONDITIONS
Prepare drawings showing proposed rearrangement of work to meet project conditions,

including changes to work specified in other Sections. Obtain approval of design drawings
before proceeding with the work.

OPERATION AND MAINTENANCE MANUAL:

Provide operation and maintenance manual of all equipment and lighting fixtures furnished on
this project.
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1.13 POSTED OPERATING INSTRUCTIONS:

A. Furnish approved operating instructions for systems and equipment indicated in the technical
sections for use by operation and maintenance personnel. The operating instructions shall
include wiring diagrams, control diagrams, and control sequence for each principal system and
equipment. Print or engrave operating instructions and frame under glass or in approved
laminated plastic. Post instructions as directed. Attach or post operating instructions adjacent
to each principal system and equipment including startup, proper adjustment, operating,
lubrication, shutdown, safety precautions, procedure in the event of equipment failure, and
other items of instruction as recommended by the manufacturer of each system or equipment.
Provide weather-resistant materials or weatherproof enclosures for operating instructions
exposed to the weather. Operating instructions shall not fade when exposed to sunlight and
shall be secured to prevent easy removal or peeling.

1.14 MANUFACTURER'S RECOMMENDATIONS:

A. Where installation procedures or any part thereof are required to be in accordance with
manufacturer's recommendations, furnish printed copies of the recommendations prior to
installation. Installation of the item shall not proceed until recommendations are received.
Failure to furnish recommendations shall be cause for rejection of the equipment or material.

1.15 DELIVERY AND STORAGE:

A. Handle, store, and protect equipment and materials in accordance with the manufacturer's
recommendations and with the requirements of NFPA 70B P, Appendix I, titled "Equipment
Storage and Maintenance during Construction." Replace damaged or defective items with new
items. Refer to Contract General Conditions for additional requirements.

1.16 ELECTRICAL REQUIREMENTS:

A. Furnish internal wiring for components of packaged equipment as an integral part of the
equipment.
PART 2 - PRODUCTS

Not Used.

PART 3 - EXECUTION

3.1 OBTAIN AND PAY FOR ALL PERMITS, AND INSPECTIONS, INCLUDING ANY
INDEPENDENT TESTING REQUIRED TO VERIFY STANDARD COMPLIANCE, AND
DELIVER CERTIFICATES FOR SAME TO CONSTRUCTION ADMINISTRATOR. ALL
WORK SHALL CONFORM TO THE REQUIREMENTS OF NFPA 70, CA PUC G.O. 95,
CA PUC G.O. 128, TITLE 24, CALIFORNIA CODE OF REGULATIONS (CCR) & UBC
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3.2

33

1994.

WORK RESPONSIBILITIES

Proper judgment must be exercised in executing the work so as to secure the best possible
installation in the available space and to overcome local difficulties due to space limitations or
interference with structural conditions. The Contractor is responsible for the correct placing of
his work and the proper location and connection of his work in relation to the work of other
trades. Advise appropriate trade as to locations of access panels.

In the event changes in the indicated locations or arrangements are necessary, due to developed
conditions in the building construction or rearrangement of furnishings or equipment, such
changes shall be made without extra cost, providing the change is ordered before the conduit
runs, etc. and work directly connected to same is installed and no extra materials are required.

Where equipment is furnished by others, verify dimensions and the correct locations of this
equipment before proceeding with the roughing-in of connections.

Do not install light outlets or fixtures until mechanical piping and duct work is installed; then
lights shall be installed in locations best suited for equipment arrangement or as directed by the
Construction Administrator.

All scaled and figured dimensions are approximate of typical equipment of the class indicated.
Before proceeding with any work, carefully check and verify all dimensions, sizes, etc. with
the shop drawings to see that the equipment will fit into the spaces without violation of
applicable codes.

Should any changes to the work in narrative and specifications be necessary in order to comply
with the above requirements, notify the Construction Administrator immediately until approval
for any required modifications to the construction has been obtained from Construction
Administrator.

Be responsible for any cooperative work which must be altered due to lack of proper
supervision or failure to make proper provisions in time. Such changes shall be under direction
of the Construction Administrator and shall be made to his satisfaction.

Perform all work with competent and skilled personnel.

All work, including aesthetic as well as electrical and mechanical aspects of the work, shall be
of the highest quality consistent with the best practices of the trade.

Replace or repair, without additional compensation, and any work which, in the opinion of the
Construction Administrator, does not comply with these requirements.

CONTINUITY OF SERVICE
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A.

3.4

3.5

3.6

No interruption of service to any part of existing facilities will be permitted without express
permission in each instance from Construction Administrator. Request for outages shall state
specific date and hours and the maximum duration, with outages kept to these specific date and
hours and the maximum duration. Contractor is responsible to provide adequate temporary
power (Portable Generator) for unforeseen cases when the outage period exceeds permitted
outage duration at no cost to the Owner.

If overtime is necessary, there will be no allowance made by Construction Administrator for
extra expense for such overtime or shift work, due to maintaining continuity of service herein
required.

Organize work to minimize duration of power interruption.

PAINTING OF EQUIPMENT

Factory Applied: Electrical equipment shall have factory-applied painting systems which shall,
as a minimum, meet the requirements of NEMA ICS 6 corrosion-resistance test, except
equipment specified to meet requirements of ANSI C37.20 shall have a finish as specified in
ANSI C37.20.

Field Applied: Paint electrical equipment as required to touch up, to match finish on other
equipment in adjacent spaces or to meet safety criteria.

RECORD DRAWINGS

Shop drawings shall be provided detailing location of all electrical panels, equipment, junction
boxes, conduit, lighting, receptacles, and other connected devices. Panel schedules, circuit
numbers and all other electrical information shall be clearly indicated on drawings. Drawings
shall be in AutoCAD format meeting Campus standards

SHORT CIRCUIT, COORDINATION, AND ARC FLASH STUDY

The contractor shall engage the services of a qualified organization to provide a building
system short circuit and protective device coordination study for the electrical distribution
system. The coordination study shall coordinate with the Owner’s medium voltage distribution
system and include all components down to and including panelboards. The independent
organization shall have been engaged in full practice for a minimum of ten years, and be
submitted for approval.

Provide arc flash label and calculations per IEEE 1584 and NFPA 70E recommendations and
requirements.
1. Arc Flash label shall consist of, but not limited to:
a. “DANGER — Arc Flash and Shock Hazard, Appropriate PPE Required”
b. Calculated values of flash protection boundary, incident energy, working distance,
required PPE level, shock hazard voltage, limited approach, restricted approach and
prohibited approach and equipment ID.
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2. The Contractor shall provide and install all required Arc Flash labels on equipment for this
project. Arc Flash label content shall be approved by the Engineer prior to installation.

END OF SECTION 260500
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SECTION 260513 - MEDIUM-VOLTAGE CABLES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

A.

S 0w »

RELATED DOCUMENTS

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

SUMMARY

Section includes cables and related cable splices, terminations, and accessories for medium-
voltage (2,001 to 35,000 V) electrical distribution systems.

DEFINITIONS

Jacket: A continuous nonmetallic outer covering for conductors or cables.

NETA ATS: Acceptance Testing Specification.

Sheath: A continuous metallic covering for conductors or cables.

ACTION SUBMITTALS

Product Data: For each type of cable. Include splices and terminations for cables and cable
accessories.

Samples: 16-inch lengths for each type of cable specified.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer.

Material Certificates: For each type of cable and accessory.
Source quality-control reports.

Field quality-control reports.

QUALITY ASSURANCE

Installer: Engage a cable splicer, trained and certified by splice material manufacturer, to
install, splice, and terminate medium-voltage cable.
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B.

1.7

Testing Agency Qualifications: Member company of NETA or an NRTL.
1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

FIELD CONDITIONS

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

1. Notify College no fewer than 14 days in advance of proposed interruption of electric
service.
2. Do not proceed with interruption of electric service without Owner's written permission.

PART 2 - PRODUCTS

2.1

A.

2.2

23

A.
B.
C.
D.

MANUFACTURERS

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

a. General Cable Technologies Corporation.

b. Okonite Company (The).

c. Southwire Company.
2. Cable Splicing and Terminating Products and Accessories:
a. Thomas & Betts Corporation.
b. Thomas & Betts Corporation/Elastimold.
c. 3M,; Electrical Markets Division.
d. Tyco Electronics; Raychem Products.

Source Limitations:  Obtain cables and accessories from single source from single
manufacturer.
SYSTEM DESCRIPTION

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

Comply with IEEE C2 and NFPA 70.

CABLES

Cable Type: Type MV 105.

Comply with UL 1072, AEIC CS8, ICEA S-93-639/NEMA WC 74, and ICEA S-97-682.
Conductor: Copper.

Conductor Stranding: Compact round, concentric lay, Class B.
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E.

F.

2.4

2.5

2.6

Strand Filling: Conductor interstices are filled with impermeable compound.

Conductor Insulation: Ethylene-propylene rubber.
1. Voltage Rating: 5 kV.
2. Insulation Thickness: 133 percent insulation level.

Shielding: Copper tape, helically applied over semiconducting insulation shield.

Shielding and Jacket: Corrugated copper drain wires embedded in extruded, chlorinated,
polyethylene jacket.

Cable Jacket: Sunlight-resistant PVC.

CONNECTORS

Comply with ANSIC119.4 for connectors between aluminum conductors or for connections
between aluminum to copper conductors.

Copper-Conductor Connectors: Copper barrel crimped connectors.

SOLID TERMINATIONS

Shielded-Cable Terminations: Comply with the following classes of IEEE 48. Insulation class

shall be equivalent to that of cable. Include shield ground strap for shielded cable terminations.

1. Class 1 Terminations: Modular type, furnished as a kit, with stress-relief tube; multiple,
molded-silicone-rubber, insulator modules; shield ground strap; and compression-type
connector.

SEPARABLE INSULATED CONNECTORS

Description: Modular system, complying with IEEE 386, with disconnecting, single-pole, cable
terminators and with matching, stationary, plug-in, dead-front terminals designed for cable
voltage and for sealing against moisture.

Terminations at Distribution Points: Modular type, consisting of terminators installed on cables
and modular, dead-front, terminal junctions for interconnecting cables.

Load-Break Cable Terminators: Elbow-type units with 200-A-load make/break and continuous-
current rating; coordinated with insulation diameter, conductor size, and material of cable being
terminated. Include test point on terminator body that is capacitance coupled.

Dead-Break Cable Terminators: Elbow-type unit with 200-A continuous-current rating;
designed for de-energized disconnecting and connecting; coordinated with insulation diameter,
conductor size, and material of cable being terminated. Include test point on terminator body
that is capacitance coupled.

Dead-Front Terminal Junctions: Modular bracket-mounted groups of dead-front stationary
terminals that mate and match with above cable terminators. Two-, three-, or four-terminal

MEDIUM VOLTAGE CABLES 260513- 3



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

2.7

2.8

units as indicated, with fully rated, insulated, watertight conductor connection between

terminals and complete with grounding lug, manufacturer's standard accessory stands, stainless-

steel mounting brackets, and attaching hardware.

1. Protective Cap: Insulating, electrostatic-shielding, water-sealing cap with drain wire.

2. Portable Feed-Through Accessory: Two-terminal, dead-front junction arranged for
removable mounting on accessory stand of stationary terminal junction.

3. Grounding Kit: Jumpered elbows, portable feed-through accessory units, protective caps,
test rods suitable for concurrently grounding three phases of feeders, and carrying case.

4, Standoff Insulator: Portable, single dead-front terminal for removable mounting on
accessory stand of stationary terminal junction. Insulators suitable for fully insulated
isolation of energized cable-elbow terminator.

Test-Point Fault Indicators: Applicable current-trip ratings and arranged for installation in test
points of load-break separable connectors, and complete with self-resetting indicators capable of
being installed with shotgun hot stick and tested with test tool.

Tool Set: Shotgun hot stick with energized terminal indicator, fault-indicator test tool, and
carrying case.
SPLICE KITS

Splice Kits: Comply with IEEE 404; type as recommended by cable or splicing kit
manufacturer for the application.

Splicing Products: As recommended, in writing, by splicing kit manufacturer for specific sizes,
materials, ratings, and configurations of cable conductors. Include all components required for
complete splice, with detailed instructions.

1. Combination tape and cold-shrink-rubber sleeve kit with rejacketing by cast-epoxy-resin
encasement or other waterproof, abrasion-resistant material.
2. Heat-shrink splicing kit of uniform, cross-section, polymeric construction with outer

heat-shrink jacket.
3. Premolded, cold-shrink-rubber, in-line splicing kit.
4. Premolded, EPDM splicing body kit with cable joint sealed by interference fit of mating

parts and cable.

5. Separable multiway splice system with all components for the required splice
configuration.

MEDIUM-VOLTAGE TAPES

Ethylene/propylene rubber-based, 30-mil splicing tape, rated for 130 degC operation.
Minimum 3/4 inch wide.

Silicone rubber-based, 12-mil self-fusing tape, rated for 130 deg C operation. Minimum 1-1/2
inches (38 mm) wide.

Insulating-putty, 125-mil elastic filler tape. Minimum 1-1/2 inches wide.
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2.9

A.

2.10

2.11

ARC-PROOFING MATERIALS

Tape for First Course on Metal Objects: 10-mil- thick, corrosion-protective, moisture-resistant,
PVC pipe-wrapping tape.

Arc-Proofing Tape: Fireproof tape, flexible, conformable, intumescent to 0.3 inch thick, and
compatible with cable jacket.

Glass-Cloth Tape: Pressure-sensitive adhesive type, 1 inch wide.

FAULT INDICATORS

Indicators: Automatically reset fault indicator, arranged to clamp to cable sheath and provide a
display after a fault has occurred in cable. Instrument shall not be affected by heat, moisture,
and corrosive conditions and shall be recommended by manufacturer for installation conditions.
Resetting Tool: Designed for use with fault indicators, with moisture-resistant storage and
carrying case.

SOURCE QUALITY CONTROL

Test and inspect cables according to ICEA S-97-682 before shipping.

Test strand-filled cables for water-penetration resistance according to ICEA T-31-610, using a
test pressure of 5 psig.

PART 3 - EXECUTION

31

A.

INSTALLATION
Install cables according to IEEE 576.

Proof conduits prior to conductor installation by passing a wire brush mandrel and then a rubber
duct swab through the conduit. Separate the wire brush and the rubber swab by 48 to 72 inches
on the pull rope.

1. Wire Brush Mandrel: Consists of a length of brush approximately the size of the conduit
inner diameter with stiff steel bristles and an eye on each end for attaching the pull ropes.
If an obstruction is felt, pull the brush back and forth repeatedly to break up the
obstruction.

2. Rubber Duct Swab: Consists of a series of rubber discs approximately the size of the
conduit inner diameter on a length of steel cable with an eye on each end for attaching the
pull ropes. Pull the rubber duct swab through the duct to extract loose debris from the
duct.

Pull Conductors: Do not exceed manufacturer's recommended maximum pulling tensions and
sidewall pressure values.

MEDIUM VOLTAGE CABLES 260513-5



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

1. Where necessary, use manufacturer-approved pulling compound or lubricant that does
not deteriorate conductor or insulation.

2. Use pulling means, including fish tape, cable, rope, and basket-weave cable grips, that do
not damage cables and raceways. Do not use rope hitches for pulling attachment to
cable.

3. Use pull-in guides, cable feeders, and draw-in protectors as required to protect cables
during installation.

4. Do not pull cables with ends unsealed. Seal cable ends with rubber tape.

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

E. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
F. Install "buried-cable" waming tape 12 inches below grade.

G. In manholes, handholes, pull boxes, junction boxes, and cable vaults, train cables around walls
by the longest route from entry to exit; support cables at intervals adequate to prevent sag.

H. Install sufficient cable length to remove cable ends under pulling grips. Remove length of
conductor damaged during pulling.

L Install cable splices at pull points and elsewhere as indicated; use standard kits. Use dead-front
separable watertight connectors in manholes and other locations subject to water infiltration.

J. Install terminations at ends of conductors, and seal multiconductor cable ends with standard
kits.
K.  Install separable insulated-connector components as follows:
1. Protective Cap: At each terminal junction, with one on each terminal to which no feeder
is indicated to be connected.
2. Portable Feed-Through Accessory: At each terminal junction, with one on each terminal.
3. Standoff Insulator: At each terminal junction, with one on each terminal.

L.  Arc Proofing: Unless otherwise indicated, arc proof medium-voltage cable at locations not
protected by conduit, cable tray, direct burial, or termination materials. In addition to arc-
proofing tape manufacturer's written instructions, apply arc proofing as follows:

Clean cable sheath.

Wrap metallic cable components with 10-mil pipe-wrapping tape.

Smooth surface contours with electrical insulation putty.

Apply arc-proofing tape in one half-lapped layer with coated side toward cable.

Band arc-proofing tape with two layers of 1-inch- wide half-lapped, adhesive, glass-cloth

tape at each end of the arc-proof tape.

NS

M. Seal around cables passing through fire-rated elements according to Section 078413
"Penetration Firestopping."

N.  Install fault indicators on each phase where indicated.
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O.  Ground shields of shielded cable at terminations, splices, and separable insulated connectors.
Ground metal bodies of terminators, splices, cable and separable insulated-connector fittings,
and hardware.

P. Ground shields of shielded cable at one point only. Maintain shield continuity and connections
to metal connection hardware at all connection points.

Q.  Identify cables according to Section 260553 "Identification for Electrical Systems." Identify
phase and circuit number of each conductor at each splice, termination, pull point, and junction
box. Arrange identification so that it is unnecessary to move the cable or conductor to read the
identification.

3.2 FIELD QUALITY CONTROL

A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

C.  Perform the following tests and inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS.
Certify compliance with test parameters.

2. After installing medium-voltage cables and before electrical circuitry has been energized,
test for compliance with requirements.

3. Perform direct-current High Potential test of each new conductor according to
NETA ATS, Ch. 7.3.3. Do not exceed cable manufacturer's recommended maximum test
voltage.

4. Perform Partial Discharge test of each new conductor according to NETA ATS, Ch. 7.3.3
and to test equipment manufacturer's recommendations.
5. Perform Dissipation Factor test of each new conductor according to NETA ATS,
Ch. 7.3.3 and to test equipment manufacturer's recommendations.
D.  Medium-voltage cables will be considered defective if they do not pass tests and inspections.

E.  Prepare test and inspection reports.

END OF SECTION 260513
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SECTION 260515 - SF6 SELECTOR SWITCH

PART 1 - GENERAL

1.1

1.3

SECTION INCLUDES: SF6 selector switches including all labor, materials, appliances, tools,
equipment necessary for and incidental to performing all operations in connection with
furnishing, delivery and installation of the work of this Section, complete, as shown on the
drawings and/or specified herein. The switch shall consist of manually operated load
interrupting, SF6 insulated, 600A linear puffer switches and manually operated vacuum
interrupter fault interrupting tap switches, electronically controlled. The switch manufacturer
shall be ISO 9001:2000 and 14001 certified.

RELATED SECTIONS:

Section 260500, "Electrical General Requirements," applies to this section, with the additions
and modifications specified herein.

Section 260126 - Acceptance Testing.
Section 260513 - Medium Voltage Cables

Section 260526 - Grounding and Bonding

APPLICABLE PUBLICATIONS: The following publications form a part of this specification
to the extent referenced. The publications are referred to in the text by the basic designation
only.

American National Standards Institute, Inc. (ANSI) Publications:

1. C2-97 National Electrical Safety Code

2. C37.20.3-87(R96) Metal-Enclosed Interrupter Switchgear

3. C37.38-89 Gas-Insulated Metal-Enclosed Disconnecting, Interrupter, and Grounding
Switches

4. C37.60-81(R92) Requirements for Overhead, Pad-Mounted, Dry-Vault and Submersible
Automatic Circuit Re-closers and Fault Interrupters for AC Systems

5. (C37.71-84 Three-Phase, Manually Operated Subsurface Load-Interrupting Switches for
AC Systems

Institute of Electrical and Electronic Engineers, Inc (IEEE) Publication:

1. 48-90 Standard Test Procedures and Requirements for High Voltage Alternating Current
Cable Terminations

National Electrical Manufacturer's Association (NEMA) Publication:

1. SG6-95 Power Switching Equipment
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D.

1.4

National Fire Protection Association (NFPA) Publication:
1. 70- National Electrical Code (NEC), California Adopted Edition
State of California Administrative Code:

1. Title 24, Part 3, California Electrical Code, California Adopted Edition

SUBMITTALS: The following information shall be submitted for approval prior to fabrication.
Delivery dates and factory test dates of the listed equipment shall be included. The delivery
dates shall be coordinated to permit timely installation and testing. The Contractor shall
demonstrate to the College that the delivery date will permit adequate time to install and test the
equipment.

Manufacturer's Data: Provide for the following items:
1. SF6 selector switches.

Certified Test Reports: The manufacturer shall submit copies of certified test reports for the
SF6 selector switches. Reports shall include test data results confirming compliance with all
tests and referenced publications listed in the technical paragraphs of this Section. The testing
shall have been performed in a testing laboratory whose functions are testing, analyzing, and
inspecting to the requirements of applicable standards. The tests shall have been performed
within three years of submittal of the reports for approval. Test reports shall be accompanied by
certificates from the manufacturer certifying that materials and equipment proposed to be
supplied is of the same type, quality, manufacturer, make and capacity as that tested.

Shop Drawings: Provide for each switch type. Shop drawings shall contain the following
minimum information:

1. SF6 selector switches, three-line diagram

2.  Equipment dimensional data and line-up drawings, including front, top and side views
and section through assembly showing positions and locations of incoming cables,
circuits, landing lugs, bus bars and bus supports.

3. Recommended method of anchoring.

4.  Anchor seismic stress calculations.

Manufacturer's Instructions:

1. SF6 selector switch installation.
2. Field testing of components.

Manufacturer's Production Tests: Production tests shall be performed at the manufacturer's
factory and shall be conducted in accordance with ANSI C37.20.3. Production tests shall be
performed prior to shipment to the job site. Six (6) certified copies of each test shall be
submitted to the Engineer. Production tests shall include:

1.  Mass spectrometer leak tests.
2. Contact resistance tests.
3. AC one minute withstand and corona extinction tests.
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1.5

A.

B.

4. SF6 moisture content tests.
5. Mechanical operation tests.
6.  Electric operation tests.

Operation and Maintenance Manuals (6 sets): Provide per Section 260500.

1. These instruction manuals shall be available to the Inspector during the SF6 selector
switch installations.

MANUFACTURER'S QUALIFICATIONS:

The SF6 selector switches shall be standard catalogued and manufactured equipment per the
requirements of this specification. The switches shall be an integrated assembly of coordinated
design; constructed, tested and guaranteed by a single manufacturer, assembled at a single
location and witnessed, tested and factory inspected prior to shipment to the job site.

Acceptable manufacturers are S&C Electric Company, G&W Electric Company, or Canada
Power Products Corporation. Contractor is responsible for modifying pad dimensions as
required based on manufacturer.

PART 2 - PRODUCTS

2.1

A.

B.

C.

2.2

A.

B.

2.3

GENERAL:

This specification outlines the requirements for a three phase, group operated, 60 Hz
sectionalizing padmount switch tested to ANSI C37.72 featuring deadfront, compact, sealed,
corrosion resistant construction and low profile tamper-resistant enclosures.

Switches must be furnished factory filled with an electrical grade of non-toxic, non-flammable
SF6 gas, conforming to ASTM D-2472. A pressure gauge, which provides visual status of the
insulating dielectric, must be included.

The completed unit must be capable of withstanding internal failure without explosion or fire
and shall be capable of being mounted in any position for best cable training and operation.

SWITCH CONSTRUCTION:

All switch components and entrances shall be assembled in a totally welded mild steel tank.
Entrances shall be internally connected by copper conductors capable of handling momentary
and continuous current duty. The switch shall contain no electrically floating metallic parts or
components. Construction shall be a deadfront design. Switch tanks shall be painted ASA70
light gray using a corrosion-resistant epoxy paint.

Minimum bushing height shall be 24”.

LOAD BREAK PUFFER SWITCH:
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2.5

A.

Each switching way is to be equipped with an internally mounted operating mechanism capable
of providing quick-make, quick-break operation in either switching direction. The mechanism
must be capable of delivering sufficient torque and shall be provided with latches for each
position to assure load interrupting, fault closing and momentary ratings. All switch positions
are to be clearly identified, padlockable and adaptable to keylock schemes. The operating
mechanism shall be actuated from outside the switch tank with an operating handle. The
operating shaft shall be made of stainless steel for maximum corrosion resistance. A double "O"
ring type operating shaft seal shall be used for a leak resistant, long life seal.

Switch contacts shall be a tulip-bayonet design and made of plated, high-conductivity copper
alloy with arcing tips of copper/tungsten alloy to assure permanent low resistance and to avoid
sticking during operation. The contacts shall be designed such that arcing does not occur in the
area of main current interchange and contact pressure will increase with increased current flow.
The stationary contacts shall be supported independent of the cable entrance bushings,
eliminating possible misalignment. The contact nozzle shall have a converging/diverging
geometry which improves the flow of SF6 into the arc zone. Contact travel shall be a minimum
of 3 inches and have sufficient open contact separation to assure efficient arc extinction and to
withstand field DC testing levels and maintain BIL levels. Switch contacts shall be clearly
visible in the open position through viewing windows. Auxiliary blades used for load
interruption are not acceptable.

DESIGN RATINGS AND STANDARDS:

Load break Puffer Switches: Switches shall be designed, tested and built per ANSI C37.72-
1987 and IEC 265 standards. Certified test reports shall be provided. The switch shall be rated:

Maximum design voltage, kV 15.5
Impulse level (BIL), kV 110
Continuous & load break current, A 630
One minute withstand (dry), AC kV 35
One minute withstand (dry), AC kV Production test rating 34
15 minute withstand, DC kV 53
Momentary current, kA, ASYM 40
Fault-close current, kA, ASYM 40
One second current, kA, SYM 25
Load break operations at 600 A 1200
Mechanical endurance, operations 2000
CABLE ENTRANCES:

Load break Puffer Switches: Cable entrances shall be tested to ANSIIEEE 386 and be one or
more of the following:

1. 600 amp Apparatus bushing type

Vacuum Interrupters: Cable entrances shall be tested to ANSI/IEEE 386 and be one or more of
the following:

1. 200 amp Deepwell bushing type
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2.6

2.7

2.8

A.

A.
B
C.
D
E

I.

2. 600 amp Apparatus bushing type

ENCLOSURE: Enclosures shall be made of 12 gauge mild steel and manufactured to ANSI
C37.72 and C57.12.28 standards. The enclosure shall be mounted independent of the switch
allowing removal for ease of cable installation or future replacement if required. Enclosures
shall be tamper-resistant incorporating hinged access doors with pentahead locking bolts and
provisions for padlocking. The enclosure shall be provided with lifting provisions and painted
with a Munsell 7.0GY3.29/1.5 green finish.

FACTORY PRODUCTION TESTS: The bulk SF6 gas supply and each individual switch shall
be tested for moisture content. Each individual switch shall undergo a mechanical operation
check and a leak test. The switch shall be factory filled with SF6 and AC hi-pot tested one
minute phase-to-phase, phase-to-ground and across the open contacts. Circuit resistance shall
be checked on all ways.

Switches will be shipped factory filled with SF6 gas. Tank shall be designed to withstand 15
psig internal pressure and an external pressure of 14 psig without affecting the performance of
the switch.

STANDARD COMPONENTS: The following shall be included as standard:

Welded steel tank painted light gray with stainless steel and brass fasteners.

Lifting provisions.

Gas pressure gauge and fill valve.

Grounding provisions for switch tank and all cable entrances.

Stainless steel three-line diagram and corrosion-resistant nameplates.

Parking stands.

Switch operating handle(s) with padlock provision and end stops.

12 gauge mild steel padmount enclosure painted Munsell green with stainless steel hinges and
pentahead locking mechanisms.

Insulating caps for all bushings.

Kirk Key Interlocks.

PART 3 - EXECUTION

3.1

INSTALLATION: Electrical installation shall conform to requirements of NFPA 70, state
codes, and to requirements specified herein.
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3.2

33

34

3.5

3.6

3.7

3.8

A.

Contractor shall make all field verifications necessary to ensure proper installation of all
equipment as supplied.

Contractor is responsible for coordinating timely equipment delivery.

LOCATIONS:

The drawings indicate diagrammatically the desired locations and arrangements of the
components of the electrical work. Follow the drawings as closely as possible, but use
judgement and coordinate with other trades to secure the best possible installation in the
available space and under the developed conditions.

Before installing any equipment, examine the complete set of documents, including shop
drawings and specifications, and verify all dimensions and space requirements. Make such
minor adjustments as may be necessary to fit the building structure. Install all electrical work to
preserve legal headroom, access, work space, clearances and to keep openings and passage
ways clear. Arrange for additional space if required for the servicing, maintenance, and
replacement of the electrical equipment.

No additional compensation will be allowed for omissions, inadequate space,
misunderstandings or rejected work caused by neglect of these requirements.

SF6 SELECTOR SWITCHES: Installation shall conform to the manufacturer's shop drawings,
direction and recommendations. The Contractor shall coordinate the pad size with selector
switch shop drawings.

ANCHOR REQUIREMENTS: Each unit shall be bolted to the concrete slab in conformance
with Seismic Zone 4. Manufacturer shall submit anchoring details for review.

CABLE CONNECTIONS: Cable termination and connection shall cause no stress at
connection to the switch.

Terminations of insulated power cables shall be protected at full rated voltage against
deterioration of coverings, and moisture by use of terminating devices and materials.
Terminations shall be made using materials and methods specified in Section 16122. Contractor
shall insulate lug connection per the manufacturer's instructions.

GROUNDING: Grounding shall be in accordance with ANSI C2. All ground wire shall be
copper. Refer to Section 260526 "Grounding and Bonding."

NAMEPLATES: Nameplates shall indicate the switch number, feeder numbers and
destinations.

FIELD TESTS: Refer to Section 260126, "Acceptance Testing," for additional requirements.
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As an exception to requirements that may be stated elsewhere in the Contract, the Inspector
shall be given a minimum 5 working days notice prior to each test. All testing shall comply
with ANSI C37.20 and IEEE 48.

A. Prior to energizing the switches the Contractor shall check the switch assemblies for shipping
damage including, but not limited to, interlocking mechanisms, doors and hinges, and all major
components. Switchgear shall be re-inspected after installation and prior to energization.

END OF SECTION 260515
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SECTION 260519 - LOW-VOLTAGE WIRES (600V AC)

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Building wires and cables rated 600 V and less.

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

B.  Related Requirements:

1. Section 260513 "Medium-Voltage Cables" for single-conductor and multiconductor
cables, cable splices, and terminations for electrical distribution systems with 2,001 to
35,000 V.

2. Section 271500 "Communications Horizontal Cabling" for cabling used for voice and

data circuits.

1.3 DEFINITIONS

A.  VFC: Variable frequency controller.

1.4 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.5 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For testing agency.

B.  Field quality-control reports.

1.6 QUALITY ASSURANCE

A.  Testing Agency Qualifications: Member company of NETA or an NRTL.
1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.
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PART 2 -

2.1

2.2

2.3

PART 3 -

3.1

A.

B.

PRODUCTS

CONDUCTORS AND CABLES

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

Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by one of the following:

1. Alpha Wire.

2. General Cable Technologies Corporation.

3. Southwire Incorporated.

Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-
THWN-2 or Type XHHW-2.

CONNECTORS AND SPLICES

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

Ideal Industries, Inc.

0-Z/Gedney; a brand of the EGS Electrical Group.

3M,; Electrical Markets Division.

Tyco Electronics.

AN

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
SYSTEM DESCRIPTION

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

Comply with NFPA 70.

EXECUTION

CONDUCTOR MATERIAL APPLICATIONS
Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger, except VFC cable, which shall be extra flexible stranded.
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3.2

3.3

34

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

Service Entrance: Type THHN-2-THWN-2, single conductors in raceway or Type XHHW-2,
single conductors in raceway.

Exposed Feeders: Type THHN-2-THWN-2, single conductors in raceway.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-2-THWN-2,
single conductors in raceway.

Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-2-
THWN-2, single conductors in raceway or Type XHHW-2, single conductors in raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-2-THWN-2, single
conductors in raceway.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-2-THWN-2, single conductors in raceway or Type XHHW-2, single conductors in
raceway.

INSTALLATION OF CONDUCTORS AND CABLES

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

Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

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.

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

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

Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

CONNECTIONS

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-486B.
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B.

3.5

3.6

3.7

3.8

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

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

IDENTIFICATION

Identify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling."

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Section 078413 "Penetration
Firestopping."

FIELD QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Perform the following tests and inspections:
1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

Test and Inspection Reports: Prepare a written report to record the following:

1. Procedures used.

2. Results that comply with requirements.

3. Results that do not comply with requirements and corrective action taken to achieve
compliance with requirements.

Cables will be considered defective if they do not pass tests and inspections.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes: Grounding systems and equipment.

Section includes grounding systems and equipment, plus the following special applications:

1. Overhead-line grounding.

2. Underground distribution grounding.

3. Ground bonding common with lightning protection system.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

Informational Submittals: Plans showing dimensioned as-built locations of grounding features
specified in "Field Quality Control" Article, including the following:

1. Test wells.

2. Ground rods.

3. Ground rings.

4, Grounding arrangements and connections for separately derived systems.
5. Grounding for sensitive electronic equipment.

Qualification Data: For qualified testing agency and testing agency's field supervisor.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For grounding to include in emergency, operation, and

maintenance manuals. In addition to items specified in Section 017823 "Operation and

Maintenance Data," include the following:

1. Instructions for periodic testing and inspection of grounding features at test wells and
grounding connections for separately derived systems based on NETA MTS.
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1.6

A.

B.

C.

a. Tests shall determine if ground-resistance or impedance values remain within
specified maximums, and instructions shall recommend corrective action if values
do not.

b. Include recommended testing intervals.

QUALITY ASSURANCE

Testing Agency Qualifications: Member company of NETA or an NRTL.
1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

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

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

PART 2 - PRODUCTS

2.1

2.2

A.

B.

C.

A.

B.

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by
applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

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

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

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8

inches wide and 1/16 inch thick.

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

AL

Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches by 12 in
(minimum) cross section, with 9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators
for mounting shall comply with UL 891 for use in switchboards, 600 V. Lexan or PVC,
impulse tested at 5000 V.

CONNECTORS
Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items

connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, pressure type with at
least two bolts.
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2.3

1. Pipe Connectors: Clamp type, sized for pipe.

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

Bus-bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire
terminals, and long-barrel, two-bolt connection to ground bus bar.

GROUNDING ELECTRODES
Ground Rods: Copper-clad steel; 3/4 inch in diameter by 10 feet long.

Chemical-Enhanced Grounding Electrodes: Copper tube, straight or L-shaped, charged with
nonhazardous electrolytic chemical salts.

1. Termination: Factory-attached No. 4/0 AWG bare conductor at least 48 inches long.

2. Backfill Material: Electrode manufacturer's recommended material.

PART 3 - EXECUTION

3.1

A.

3.2

APPLICATIONS

Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for
No. 6 AWG and larger unless otherwise indicated.

Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG minimum.

1. Bury at least 24 inches below grade.

2. Duct-Bank Grounding Conductor: Bury 12 inches above duct bank when indicated as
part of duct-bank installation.

Grounding Bus: Install in electrical and telephone equipment rooms, in rooms housing service
equipment, and elsewhere as indicated.

1. Install bus on insulated spacers 2 inches minimum from wall, 6 inches above finished
floor unless otherwise indicated.
2. Where indicated on both sides of doorways, route bus up to top of door frame, across top

of doorway, and down to specified height above floor; connect to horizontal bus.

Conductor Terminations and Connections:

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

2. Underground Connections: Welded connectors except at test wells and as otherwise
indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

4. Connections to Structural Steel: Welded connectors.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS

Comply with IEEE C2 grounding requirements.
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B.

Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole
floor, close to wall, and set rod depth so 4 inches will extend above finished floor. If necessary,
install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-copper
conductor from ground rod into manhole through a waterproof sleeve in manhole wall. Protect
ground rods passing through concrete floor with a double wrapping of pressure-sensitive
insulating tape or heat-shrunk insulating sleeve from 2 inches above to 6 inches below concrete.
Seal floor opening with waterproof, nonshrink grout.

Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts,
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to
ground rod or grounding conductor. Make connections with No. 4 AWG minimum, stranded,
hard-drawn copper bonding conductor. Train conductors level or plumb around corners and
fasten to manhole walls. Connect to cable armor and cable shields according to written
instructions by manufacturer of splicing and termination kits.

Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the
pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with
substations by connecting them to underground cable and grounding electrodes. Install tinned-
copper conductor not less than No. 2 AWG for ground ring and for taps to equipment grounding
terminals. Bury ground ring not less than 6 inches from the foundation.

EQUIPMENT GROUNDING
Install insulated equipment grounding conductors with all feeders and branch circuits.

Install insulated equipment grounding conductors with the following items, in addition to those

required by NFPA 70:

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.

Three-phase motor and appliance branch circuits.

Flexible raceway runs.

Armored and metal-clad cable runs.

Busway Supply Circuits: Install insulated equipment grounding conductor from

grounding bus in the switchgear, switchboard, or distribution panel to equipment

grounding bar terminal on busway.

9. Computer and Rack-Mounted Electronic Equipment Circuits: Install insulated equipment
grounding conductor in branch-circuit runs from equipment-area power panels and
power-distribution units.

PN RPN

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters,
dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit and to
air duct and connected metallic piping.

Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated
equipment grounding conductor to each electric water heater and heat-tracing cable. Bond
conductor to heater units, piping, connected equipment, and components.
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E. Signal and Communication Equipment: In addition to grounding and bonding required by
NFPA 70, provide a separate grounding system complying with requirements in TIA/ATIS J-
STD-607-A.

1. For telephone, alarm, voice and data, and other communication equipment, provide
No. 4 AWG minimum insulated grounding conductor in raceway from grounding
electrode system to each service location, terminal cabinet, wiring closet, and central
equipment location.

2. Service and Central Equipment Locations and Wiring Closets: Terminate grounding
conductor on a 1/4-by-4-by-12-inch grounding bus.
3. Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal.

34 INSTALLATION

A.  Grounding Conductors: Route along shortest and straightest paths possible unless otherwise
indicated or required by Code. Avoid obstructing access or placing conductors where they may
be subjected to strain, impact, or damage.

B.  Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade unless
otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging coating if
any.

2. For grounding electrode system, install at least three rods spaced at least one-rod length

from each other and located at least the same distance from other grounding electrodes,
and connect to the service grounding electrode conductor.

C.  Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are
- specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and
shall be at least 12 inches deep, with cover.
1. Test Wells: Install at least one test well for each service unless otherwise indicated.
Install at the ground rod electrically closest to service entrance. Set top of test well flush
with finished grade or floor.

D.  Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance

except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate
any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install
bonding so vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection
is required, use a bolted clamp.

E. Grounding and Bonding for Piping:

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit,
from building's main service equipment, or grounding bus, to main metal water service
entrances to building. Connect grounding conductors to main metal water service pipes;
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or
sleeve to conductor at each end.
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3.5

3.6

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water
meters. Connect to pipe with a bolted connector.

3. Bond each aboveground portion of gas piping system downstream from equipment
shutoff valve.

Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of
associated fans, blowers, electric heaters, and air cleaners. Install bonding jumper to bond
across flexible duct connections to achieve continuity.

Grounding for Steel Building Structure: Install a driven ground rod at base of each corner
column and at intermediate exterior columns at distances not more than 60 feet apart.

Ufer Ground (Concrete-Encased Grounding Electrode): Fabricate according to NFPA 70; use a
minimum of 20 feet of bare copper conductor not smaller than No. 3/0 AWG.

1. If concrete foundation is less than 20 feet long, coil excess conductor within base of
foundation.
2. Bond grounding conductor to reinforcing steel in at least four locations and to anchor

bolts. Extend grounding conductor below grade and connect to building's grounding grid
or to grounding electrode external to concrete.

LABELING

Comply with requirements in Section 260553 "Identification for Electrical Systems" for
instruction signs. The label or its text shall be green.

Install labels at the telecommunications bonding conductor and grounding equalizer and at the

grounding electrode conductor where exposed.

1. Label Text: "If this connector or cable is loose or if it must be removed for any reason,
notify the facility manager."

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.
2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,

electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.
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3. Test completed grounding system at each location where a maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal, at ground test
wells. Make tests at ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of
precipitation and without soil being moistened by any means other than natural
drainage or seepage and without chemical treatment or other artificial means of
reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

4, Prepare dimensioned Drawings locating each test well, ground rod and ground-rod
assembly, and other grounding electrodes. Identify each by letter in alphabetical order,
and key to the record of tests and observations. Include the number of rods driven and
their depth at each location, and include observations of weather and other phenomena
that may affect test results. Describe measures taken to improve test results.

E.  Grounding system will be considered defective if it does not pass tests and inspections.
F. Prepare test and inspection reports.
G.  Report measured ground resistances that exceed the following values:
1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
3. Substations and Pad-Mounted Equipment: 5 ohms.
4. Manhole Grounds: 10 ohms.
H.  Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect

promptly and include recommendations to reduce ground resistance.

END OF SECTION 260526

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 7



THIS PAGE INTENTIONALLY LEFT BLANK



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
B.  Related Sections include the following:
1. Section 260548 "Vibration and Seismic Controls for Electrical Systems" for products and
installation requirements necessary for compliance with seismic criteria.
1.3 DEFINITIONS
A.  EMT: Electrical metallic tubing.

IMC: Intermediate metal conduit.

C. RMC: Rigid metal conduit.

1.4 PERFORMANCE REQUIREMENTS

A.  Delegated Design: Design supports for multiple raceways, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and
design criteria indicated.

B.  Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

C.  Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

D. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads

calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.
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1.5

A.

B.

1.6

A.

1.7

A.

B.

1.8

A.

B.

ACTION SUBMITTALS

Product Data: For the following:
1. Steel slotted support systems.
2. Nonmetallic slotted support systems.

Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and
installation details and include calculations for the following:

1. Trapeze hangers. Include Product Data for components.

2. Steel slotted channel systems. Include Product Data for components.

3. Nonmetallic slotted channel systems. Include Product Data for components.
4, Equipment supports.

INFORMATIONAL SUBMITTALS

Welding certificates.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

Comply with NFPA 70.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified together with concrete Specifications.

Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items
are specified in Section 077200 "Roof Accessories."

PART 2 - PRODUCTS

2.1

A.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field

assembly.

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

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

a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
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c. ERICO International Corporation.
d. Thomas & Betts Corporation.
e. Unistrut; Tyco International, Ltd.

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

4, Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating
applied according to MFMA-4.

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

6. Channel Dimensions: Selected for applicable load criteria.

B.  Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C.  Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated
fittings, designed for types and sizes of raceway or cable to be supported.

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

E.  Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

F. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or
their supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

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

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

1)  Hilti Inc.

2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.

3)  MKT Fastening, LLC.

4)  Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

2. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened
portland cement concrete with tension, shear, and pullout capacities appropriate for
supported loads and building materials in which used.

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

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

2)  Empire Tool and Manufacturing Co., Inc.

3)  Hilti Inc.

4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
5)  MKT Fastening, LLC.
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2.2

A.

B.

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

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural element.

5. Through Bolts:  Structural type, hex head, and high strength. Comply with

ASTM A 325.

Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

&

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

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

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

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

3.2

A.

B.

C.

APPLICATION

Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirements in this Section are stricter.

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

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

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

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

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

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

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
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33

34

Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib.

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten

electrical items and their supports to building structural elements by the following methods

unless otherwise indicated by code:

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

2. To New Concrete: Bolt to concrete inserts.

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

4. To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inches thick or
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than

4 inches thick.

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers
and nuts.

7. To Light Steel: Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,

panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate by means
that meet seismic-restraint strength and anchorage requirements.
Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.

INSTALLATION OF FABRICATED METAL SUPPORTS

Comply with installation requirements in Section 055000 "Metal Fabrications" for site-
fabricated metal supports.

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

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

CONCRETE BASES
Construct concrete bases of dimensions indicated but not less than 4 inches larger in both
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from

edge of the base.

Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and
placement requirements are specified in Section 033000 "Cast-in-Place Concrete."

Anchor equipment to concrete base.

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.
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2. Install anchor bolts to elevations required for proper attachment to supported equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.
3.5 PAINTING

A.  Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.
1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

B.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

A.

s 9 0w »

GENERAL REQUIREMENTS

All wiring shall be installed in concealed conduit unless indicated otherwise in these
specifications. Surface raceways shall be used in exposed locations in finished areas where

conduits cannot be concealed. All surface installation will require College approval.

Separate conduit shall be used for the following wiring:

Emergency Power System Wiring.
Fire Alarm System.

Public Address System.

Security System.

SR WD

Boxes shall include:

1. Boxes

2. Cabinets and Enclosures
3. Safety Switches

This section includes the following:

1. Metal conduits, tubing and fittings.

2. Nonmetal conduits, tubing and fittings.

3. Metal wireways and auxiliary gutters.

4. Nonmental wireways and auxiliary gutters.
5. Surface raceways.

6. Boxes, enclosures, and cabinets.
DEFINITIONS

EMT: Electrical metallic tubing

ENT: Electrical non-metallic tubing
GRC: Galvanized rigid steel conduit
LFMC: Liquidtite flexible metal conduit

RNC: Rigid non-metallic conduit

QUALITY ASSURANCE

Fach conduit shall bear manufacturer’s trademark and UL label.

Telephone/Data Outlets (See Telecom/Data Section).
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B.

1.4

PART 2 -

2.1

Each type of conduit and fittings shall be of a single manufacturer. Multiple manufacturer’s of
the same material are not acceptable.

Comply with California Electric Code (CEC).

ACTION SUBMITTALS

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

Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and
attachment details.

PRODUCTS

MATERIALS

Rigid Steel Conduit: Provide standard weight steel that is hot-dipped galvanized, and
sherardized both inside and out after threading, with threaded connectors and couplings. Electro
galvanizing is not permitted. Intermediate Metal Conduit, IMC, will not be permitted. Comply
with ANSI C80.1 and UL 6.

Rigid Steel Conduit Fittings: Fitting shall be zinc coated, ferrous metal and threaded type in
accordance with ANSI C80.4.

Electric Metallic Tubing (EMT): Provide tubing of high grade cold rolled steel electrically
welded with exterior protective coating of hot galvanized zinc, applied by the electro galvanized
process. Interior of surface coated with aluminum lacquer or enamel. Manufactured by Allied
Tube and Conduit, Triangle, Republic, Torrance Tubing, Western, Wheatland or equal. Comply
with ANSI C80.3 and UL 797.

EMT Fittings: Fitting shall be watertight, gland ring compression type (no set screw type),
wrench tightened connectors and coupling. Indenture and Die Cast will not be acceptable.
Manufactured by O-Z Gedney, Raco, Appleton, or Steel City.

Aluminum Conduit: No aluminum conduits.

Flexible Steel Conduit: Provide conduit manufactured from single strip, standard weight steel
hot-dipped galvanized on all four sides prior to conduit fabrication or aluminum strips. Comply
with UL 1.

Flexible Conduit Connectors and Couplings: Provide die  cast fittings of the type that screw
into the inside of the conduit with threaded edges at 90 degrees to the fitting body to insure a
force fit. Binding screw type will not be acceptable. Manufactured by O-Z Gedney, T&B, Steel
City or equal.

Flexible Liquidtight Steel Conduit: Liquid-tight conduit shall be manufactured from single strip
standard weight steel, hot dipped galvanized on all four sides prior to conduit fabrication, and
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2.2

23

shall be provided with an extruded polyvinyl chloride cover. Liquidtight conduit and fittings
shall provide positive ground continuity. Include a separate ground conductor for each circuit.
Manufacturer "Sealtite Flexible" Type "UA," "Flex-Seal Type "XL," or equal. Comply with UL
360.

Flexible Liquidtight Fittings: Fittings shall be malleable iron, zinc plated, with locknut and o
ring seal and slim diameter with small turning radius. Manufactured by O-Z Gedney-4Q series,
T&B- 5200 series or Appleton Flexible Fittings-ST series.

Rigid Plastic Conduit: Provide heavy wall, virgin polyvinyl chloride Schedule 40 with solvent
welded joints, conforming to Underwriters Laboratories, Inc. (UL 651) and ANSI C33.91
requirements, listed for exposed and direct burial application.

Rigid PVC Fittings: fittings and cement shall be provided by same manufacturer. All joint shall
be solvent welded in accordance with the manufacturer's recommendations.

No conduit shall be smaller than 3/4-inch unless noted otherwise.

Sleeves shall be zinc coated galvanized steel pipe or 16 gauge galvanized sheet metal.

Sealant: Fire rated equal to wall or ceiling penetrated. Silicon foam Dow-Corning #2001, 3M,
"Pensil #851," or approved equal. Sealant compound for exterior wall shall be moisture-

resistant material made by 3M, GE, Dow-Corning or equal.

Anchors not cast into concrete shall be expansion shield type, Phillips "Red Head," Hilti, or
equal.

Conduit seals shall be Crouse-Hinds Type "EYS" or EZS," Appleton Type "ESUF" or "ESUM,"
or approved equal, with sealing compound as recommended by the manufacturer for hazardous
or refrigerated areas.

Expansion couplings shall be OZ Type "AX" or "DX," Crouse-Hinds Type "XJ" or "SD" or
equal, complete with bonding jumper.

Conduit unions shall be "Erickson" couplings manufactured by Thomas and Betts, Type 4-
Series manufactured by O-Z/Gedney or equal.
MINIMUM SIZE:

Metal Conduit: 3/4 inch except 1/2 inch may be used for control wiring (up to 6#14 AWG) if
permitted by the Engineer of Record.

Non-metallic conduit: 1 inch.

RIGID STEEL CONDUIT AND FITTINGS:

Provide standard weight steel that is hot dipped galvanized including threads, with protective
coating on inside and outside.  Fittings shall be compression type steel insulated.
Electrogalvanizing is not permitted.
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2.4

A.

2.5

2.6

2.7

2.8

2.9

2.10

ELECTRIC METALLIC TUBING (EMT) AND FITTINGS:

Provide tubing of high grade steel with exterior coating of zinc, applied by electrogalvanized
process and enamel coating on inside. Fittings shall be watertight compression type, wrench
tightened connectors and couplings.

FLEXIBLE STEEL CONDUIT AND FITTINGS:

Provide conduit formed from continuous length of spirally wound interlocked zinc-coated strip
steel. Flexible aluminum and light weight steel conduit will not be permitted. Fittings shall be
die cast type that screw into the inside of the conduit with threaded edges at 90 degrees to the
fitting body to ensure a force fit. Maximum length shall be 6’.

FLEXIBLE LIQUID TIGHT STEEL CONDUIT AND FITTINGS:

Conduit shall be manufactured from single strip, flexible continuous interlocked, and double-
wrapped steel; galvanized inside and outside; and shall be provided with an extruded polyvinyl
chloride cover. Fittings shall provide positive ground continuity. Maximum length shall be 6’.

CONDUIT SLEEVES:

Sleeves shall be zinc coated galvanized steel pipe or 18 gauge galvanized sheet steel.

RIGID PLASTIC CONDUIT AND FITTINGS:

Provide heavy wall, virgin polyvinyl chloride (PVC) schedule 40 with self extinguishing

additive conforming to UL requirements.

OUTLET BOXES

Sheet Metal Outlet Boxes: ANSI/NEMA OS 1, galvanized steel.

1. Luminaire and Equipment Supporting Boxes: Rated for weight of equipment supported;
include 1/2 inch male fixture studs where required.

Nonmetallic Outlet Boxes: ANSI/NEMA OS 2.

Cast Boxes: NEMA FB 1, Type FD, cast feralloy. Provide gasketed cover and threaded hubs

by box manufacturer.

2.10 CABINETS: UL 50.

Cabinets for same type of use shall be the product of a single manufacturer.

Construct of cold-rolled drawing quality steel, with metal gages and construction methods

conforming to National Electrical Code requirements, and Underwriters Laboratories' standards.
Provide 12 gauge G-90 grade galvanized steel minimum, unless otherwise noted.
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C.

2.11

Finish doors, trims, and back boxes for surface-mounted cabinets in finished areas by applying a
rust-resistant treatment, prime coat, and a final coat of manufacturers standard enamel or
lacquer finish. Galvanize all other sheet metal components of cabinets including back boxes for
flush cabinets, excepting non-ferrous metal parts, or steel parts provided with cadmium plating
or equivalent protective plating.

Equip doors with concealed or semi-concealed hinges and with flush or semi-flush spring catch
type flush cylinder locks. Key cabinet doors of similar use alike, and provide two keys with
each lock.

Equip cabinets for use with telephone, alarm or signal systems with a 0.5" thick plywood
backboard. Equip cabinets with terminal strips where so specified. Equip cabinets with

nameplates.

Surface cabinets shall be furnished without knockouts. Punch or drill required openings during
installation. Equip flush back boxes with manufacturer's standard pattern of knockouts.

Equip cabinet doors exceeding 40" in height with vertical bolt three point locking mechanisms.

Acceptable manufacturers: Products of the following manufacturers are acceptable.

1. Cabinets for general use: Hoffman Engineering Co., Square D, or Columbia
Manufacturing Co.
2. Cabinets for systems and/or products, use cabinets furnished by manufacturer with

system or product. Where system or product cabinets do not comply with these
Specifications, submit cabinet shop drawings, indicating deviations, and obtain approval
for their use.

JUNCTION BOXES AND PULL BOXES: UL 50.

Provide pull and junction boxes of Code gauge steel sized as indicated or required. Provide 16
gauge steel minimum, unless otherwise noted. Indoor enclosures shall conform to NEMA ICS
6 for the Type 12, unless otherwise noted.

Size junction and pull boxes to not less than minimum Code requirements. Increase size above
Code requirements where necessary to provide space for pulling, racking or splicing enclosed
conductors, or where specified or indicated dimensions exceed Code requirements.

Fabricate sheet metal junction and pull boxes of galvanized, Code gauge, sheet steel. Include
angle iron framing where required for rigidity. Boxes shall not deflect or deform visibly when
covers are removed after conduit and conductors are installed, and any deflection occurring
shall not prevent the easy installation and removal of cover attachment screws.

Do not use single covers for junction and pull boxes having cover length or width dimension
exceeding three feet unless so specified, indicated, or approved. Sectionalize covers that exceed
three feet in either dimension into two or more sections.

Equip metal junction and pull boxes exposed to weather (and not installed in or below grade)
with raintight or weatherproof removable covers. Enclosures shall conform to NEMA ICS 6 for
the Type 4, unless otherwise noted. Rain tight or weatherproof boxes shall be used threaded
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2.12

watertight hubs for top or side entry and may use knockout for bottom entry only. For exterior
pull boxes, use a minimum of 14 gage galvanized G-90 grade sheet steel.

Use concrete junction and pull boxes for exterior underground conduit unless otherwise
specified or indicated. Use steel plate or cast iron covers and rims in no traffic areas, and cast
iron covers and rims designed for AASHTO Class H20 wheel loading wherever vehicular
traffic will occur.

For interior junction and pull boxes located in concrete floors, and 24" square or smaller, use
cast iron boxes with integral cast tapped conduit hubs, and having recessed cover flush in the
box trim placing all elements of the face of the box flush in the plane of the surrounding floor.
Equip boxes with watertight covers where so indicated.

For interior pull boxes located in concrete floors and larger than 24" square, use precast
concrete boxes or form these boxes at the job site. Equip with angle iron cover rim, and with
reinforced steel cover plate set flush with the finish floor plans. Specific plan details shall
supersede these general requirements.

Equip grade level exterior pull boxes with a sump, and with knockouts for conduit on sides and
ends. Coordinate requirements for conduit openings with underground conduit requirements.
Identify the covers of exterior grade level junction and pull boxes with the work "ELECTRIC"
cast into or otherwise permanently inscribed in the metal of the cover. Equip exterior grade
level pull boxes with pull irons where so indicated.

Equip surface sheet metal junction and pull boxes with covers aligning with the sides of the
boxes and equip flush boxes with covers extending 3/4" all around the perimeter of the back
box. Provide sufficient cover attachment screws to ensure that box covers will contact the
surface of the box for the entire perimeter of the enclosure. Use galvanized or cadmium-plated
screws, or brass screws to attach covers to boxes. ~

Use brass screws to attach junction and pull box covers to interior floor boxes or to boxes
located where moisture may be present.

Acceptable manufacturers:

1. Sheet steel junction and pull boxes: Columbia Electric Co., .Hoffman Engineering Co.,
Pico Metal Products Co.

2. Cast iron junction and pull boxes: O.Z. Electric Manufacturing Co., Alhambra Foundry
Co., Ltd., Crouse Hinds Co.

3. Concrete junction and pull boxes: Brooks Products Inc., Quickset Co.

SAFETY SWITCHES

NEMA KS 1. Switches serving as motor-disconnect shall be horsepower rated. Provide heavy-
duty type switches. Fused switches shall utilize Class R fuseholders and fuses unless indicated
otherwise. Unless otherwise indicated, provide indoor switches in NEMA Type 12 enclosure,
per NEMA ICS 6. Provide outdoor switches in NEMA Type 4 enclosure, per NEMA ICS 6.

Unless otherwise indicated or required, use only unfused type for motor or equipment
disconnects. Provide switches for the number of poles and the voltage, current and horsepower
ratings as required.
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C.

2.13

2.14

2.15

PART 3 -

3.1

Provide each switch with laminated plastic nameplate indicating panel designation and circuit
number of the feeder and equipment controlled.

WIRE CONNECTORS AND TERMINALS: For use with copper conductors. UL 486A.

INSULATING TAPES: UL 510.

NAMEPLATES: Provide as specified in Section 260553, "Identification for Electrical
Systems."

EXECUTION

CONDUIT

Size of conduit shall be as indicated on the drawings but not less than that required by
California Electrical Code.

Rigid Steel Conduit:
1. Use permitted for following applications only:
a. All outdoor locations including locations exposed to outside air.
b. Feeders.
c. Electrical and mechanical equipment rooms.
d. Indoor exposed locations where subject to mechanical damage and installed within

8 feet above finished floor.
e. Recessed in concrete walls and columns.
f. All other locations permitted by code.

Electric Metallic Tubing (EMT):

1. Use permitted for following applications only:
a. For all sizes up to 4 inches maximum.
b. In dry locations as in stud-wall partitions and in suspended ceiling spaces only. Do

not use outdoors.

Flexible Metal Conduit:
1. Use permitted for following applications only:
a. Final connections to vibrating or noise-generating equipment including
transformers.
b. Final connections to light fixtures in lay-in type accessible ceiling construction.

Liquid Tight Flexible Conduit:

1. Use permitted for following applications only:
a. For final connections to vibrating or noise-generating equipment in damp and wet
locations in mechanical rooms.
b. For other power and control equipment requiring adjustments or removal for

service in damp and wet locations.

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 260533 -7



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

F.

Rigit Plastic Conduit PVC Schedule 40:

1. Use permitted for underground wiring only.

2. Make all fittings in plastic conduit watertight with solvent-weld cement recommended by
conduit manufacturer and specifically manufactured for the purpose. Use a spring
mandrel as required to assure full inside diameter at all bends.

3. Minimum size shall be 1 inch.

Conduit Placement:

1. Support conduits 1-inch and larger with pipe clamps either suspended from structural
slabs with a rod at least 3/8 -inch diameter with adjustable pipe ring, or mounted on wall
from channel supports. Attach to concrete with drilled anchors. Where two or more
conduits 1-1/2-inch and larger are suspended from ceiling, use trapeze type hanger
suspended from rods.

2. Where rigid metal conduits and electrical metallic tubing are supported from Building
members, supports shall be installed as follows:

Conduit Sizes:

3/4" to 1-1/4" Within 18" of each outlet inclusive: and on
either side of couplings and fittings and at a
spacing not to exceed 8 feet;

1-1/2" and larger: Within 3 feet of each junction or pullbox and
terminal cabinet and at a spacing not to exceed 8
feet.

3. When rigid conduits are supported form trapezes, the supports shall be spaced not more
than 8 feet apart.
4. Conduit trapezes shall consist of suitable Unistrut or Kindorf fittings, or equal, in

accordance with the manufacturer's printed recommendation.

Provide independent support for all conduit rising from floor for motor connection if over 18
inches above floor. Do not support to motor, to ductwork or mechanical equipment.

Keep bends and offsets in conduit runs to an absolute minimum. Replace all deformed,
flattened or kinked conduit, at Contractor's expense.

Ream the ends of all conduits. Conduits shall not be installed in the slab.

Paint fire alarm conduits with a 1-inch wide red band every 5 feet of run. Separate conduits to
be provided for fire alarm system.

Install conduit seals on all conduit entering or leaving low temperature area (65 degrees
fahrenheit or less) hazardous areas, refrigerated rooms and clean rooms.

Seal all conduit from exterior outlets at first interior junction box to prevent moisture from
entering the building through the conduit.

All exposed conduits shall be installed parallel to and perpendicular to the building structure.

Vertical Supports:
1. Supports shall be provided in strict compliance with National Electrical Code.
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P.

Where bends or risers from underground PVC Schedule 40 conduit terminate above grade or
floor or in areas where subject to physical damage during or after construction, use rigid steel
factory ells. If additional riser or nipple is required, they also shall be rigid steel. The rigid
steel ells and risers shall be taped with Slipknot #100 pipe wrapping tape, or equal (no know
equal).

Pull Wires. Provide a 1/8" size polypropylene pull wire in all empty conduits, including those
for signal and telephone systems. Pull cords in telephone/data service conduits (4" and larger)
shall be 3/16" size. Identify conduits at exposed ends with tags. Tags shall identify location of
other end of conduit. The pull wires shall be left with more than 5 feet in length at both ends for
future use.

Joints and Connections. Cut conduit squarely and ream ends to remove burrs. Close open ends
of conduits, unless in a closed box or cabinet, with approved conduit caps or closures as soon as
installed and keep closed until ready to pull in conductors.

Steel conduit must be clear from contact with building reinforcing steel or other conductors in
the building. Each conduit should run no more than two 90 degree bends. If more than two 90
degree bends are necessary, insert an accessible pull-box in the run. Terminate underground
conduit inside the building, 2" above the floor below a backboard, or flush with the inside of a
cabinet. Terminate overhead conduit 2 feet below floor slab, or flush with the inside of a
cabinet.

Where conduits pass through exterior concrete or masonry walls below grade, or through floor
slab on fill below grade, make entrance watertight. Install pipe sleeves in concrete with 1/2"
minimum clearance around conduit and caulk with oakum and mastic, or use gland type conduit
entrance seal.

Underground conduits, which terminate inside building below grade, or which slope so that
water might flow into building, shall be sealed at termination after installation of conductors.
Install plugs or caps on all spare (empty) conduits.

Do not install conduits in any isolated floor slab. Where it is necessary to cross such area,
install conduit below isolated slab, in supporting structural slab or below it. Stub-ups to
equipment located on isolated slab shall be through openings at least 1/2" larger in diameter
than outside diameter of conduit. Fill space between conduit and opening in slab with mastic.

Expansion Joints

1. Where embedded conduits cross building expansion or seismic joints, provide sliding
conduit expansion joints with bonding strap and clamps.

2. Where exposed conduits or conduits in furred spaces cross building expansion or seismic

joints, use offset flexible conduit or sliding conduit expansion joint.

Terminate conduits of 1" size and larger with insulated bushings with grounding lugs where
required, O.Z. Type Bldg., or equal (no known equal).

Bends and sweeps for conduits used for telephone systems shall be long radius and factory
made with the radius marked on them.

Flashings. Where conduits extend through roof, provide flashings as required by Division 7.
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AA.

BB.

CC.

DD.

EE.

FF.

GG.

IL.

Penetration in Fire Rated Structures: Provide 3M or Dow Corning No. 3-6548, RTV Silicone
form for making fire rated seals around penetrations through floors, walls, elevator shafts as
minimum or mechanical fire stop fittings with UL listed fire rating or equal to wall or floor
ratings, whichever is larger.

A separate conduit shall be installed for each homerun indicated on the Drawings.

Encase all nonmetallic feeder conduit installed underground in a 3-inch concrete envelope.
Extend concrete envelopes a minimum of 3 inches beyond all external sides of all outermost
conduits. Space the external surfaces of all conduit within a bank, a minimum of 3 inches apart,
except that all sound, telephone, and data communication circuits contained within nonmetallic
conduit shall have a minimum separation of 12 inches from any light or power circuits that
parallel them within a bank. All underground conduits and duct banks containing high voltage
feeders shall be encased in red concrete. Concrete shall be pre-mixed at the factory. Sprinkling
red oxide in field is not acceptable. All underground conduits to be installed a minimum 36"
below grade. Use manufactured concrete or plastic spacers to insure required concrete
coverage. Concrete shall be minimum 2500 psi.

Provide a plastic warning tape in the backfill over the ductlines and approximately 12 inches
below grade. Tape shall be run continuously along the entire length of the underground utility
lines. Tape shall be polyethylene plastic manufactured specifically for warning and
identification of all buried utility lines. Tape shall be of the type provided in rolls, 6-inches
minimum width, color coded for electric lines (red) and for communication lines (orange), with
warning and identification imprinted in bold black letters continuously and repeatedly over
entire tape length. Warning and identification shall be "CAUTION - BURIED ELECTRIC (or
COMMUNICATION) LINE BELOW", or similar wording. Code and letter coloring shall be
permanent, unaffected by moisture and other substances contained in trench backfill material.

During construction, partially completed duct lines shall be protected from the entrance of
debris such as mud, sand and dirt by means of suitable conduit plugs. As each section of a duct
line is completed from manhole to vault, a testing mandrel not less than 12 inches long with a
diameter 1/4-inch less than the size of the conduit, shall be drawn through each conduit, after
which a brush having the diameter of the duct, and have stiff bristles shall be drawn through
until the conduit is clear of all particles of earth, sand, gravel and other foreign materials.
Conduit plugs shall then be immediately installed.

Maintain minimum 6-inch clearance between conduit and piping. Maintain 12-inch clearance
between conduit and heat sources such as flues, steampipes, hot water pipes, and heating
appliances.

Tag all empty conduits at each accessible end with a permanent tag identifying the purpose of
the conduit and the location of the other end. In wet, corrosive outdoor or underground
locations, use brass, bronze, or copper 16 gauge tags or lead tags secured to conduit ends with
#16 or larger galvanized wire. Inscribe on the tags, with steel punch dies, clear and complete
identifying information.

Provide expansion and deflection fittings where two rigidly supported conduits may move in
relation to each other at expansion joint crossings.

From each panel which is flush mounted in a wall, stub from top of the panel, a minimum of 4-
3/4-inch conduits to the nearest ceiling space or other accessible location and cap for future use.
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JJ.

KK.

LL.

00.

PP.

QQ.

SS.

TT.

Conduits which are installed above dry type suspended ceilings shall not be secured to ceiling
support wires. Support such conduit independent of ceiling suspension systems.

Underground duct-banks shall have continuous slope downward toward manholes and away
from buildings with a pitch of not less than 4 inches in 100 feet. Changes in direction of runs
exceeding a total of 10 degrees, either vertical or horizontal, shall be accomplished by
longsweep bends having a minimum radius of curvature of 25 feet, except that manufactured
bends may be used at ends of short runs of 100 feet or less, and then only at or close to the end
of run.

Exposed conduit larger than 1 inch shall be suspended with pipe hangers. Hangers and racks
shall be attached to concrete with insets, set at the time the concrete is poured, and to steel
members with beam clamps or matching bolts.

Conduit 1-inch and smaller, in metal and stud partitions, shall be tied to the furring channels
with No. 12 gauge galvanized tie wire space not more than 5 feet apart. Conduits above metal
channel lath and plaster ceilings for other services and lighting home runs shall be supported
independently to the slab.

Wherever conduits pass through concrete walls, suspended slabs or metal deck floors, furnish
and install sleeves of ample size to permit installation of conduit. Sleeves shall be installed
prior to pouring of concrete and shall have ends flush with the wall or extend 2 inches above
floor surfaces. Verify location with the University's Representative.

Except as otherwise indicated on the Drawings, bends in conduit 2 inches or larger shall have a
radius of curvature of the inner edge, equal to not less than ten (10) times the internal diameter
of the conduit. Any deviations from this radius shall be approved by the University's
Representative. Wire or cable bends in junction or pull boxes shall be made with a long radius.
Bends for 600-volt cable shall have a radius of not less than five (5) times the diameter of the
cable. Nesting of conduits shall be made when two or more conduits are run in parallel. High
voltage feeder conduit runs (above 600 volts), telephone and closed-circuit television conduit
runs shall not have more than two 90-degree long radius bends. All other conduit runs (below
600 volts) shall not have more than three 90-degree long radius bends between pull boxes,
junction boxes or terminal cabinets.

Conduit shall not be run closer than 6 inches on the top of light fixtures and cable trays. Do not
install conduit on the sides of the cable tray or within 6 inches below the tray.

All control apparatus, outlet boxes, junction and pull boxes, and other similar equipment shall
be installed and maintained in accessible positions and locations.

Conduits in furred spaces shall be routed to clear access openings.

Where steel conduits enter a concrete floor below a surface mounted panelboard, they shall be
encased in a concrete curb of sufficient height to match the height of the finished base file.

Holes for conduits through existing concrete walls or floors shall be made by the "core-drill"
method. Core drilling time shall be coordinated with University's Representative to avoid noise
problem.
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3.2

33

uu.

WW.

Z7Z.

Upon completing the installation of any run of conduit, the runs shall be tested to see that they
are free from all obstructions and have a smooth interior. Each end of each conduit run shall be
plugged with "pennies" and bushings and left plugged until ready to pull circuit wires.

A 6-inch square by 2 foot deep concrete block with an embedded brass nameplate shall be
installed over the ends of all spare conduits stubbed out of the Building, indicating the origin of
the conduits. Verify location with University's Representative prior to rough-in.

Telephone and signal conduits placed in the same trench with power service conduit must be
separated by no less than 12" of well packed earth or 3" of concrete.

Underground conduits for branch circuits without concrete encasement shall have 6-inch thick
envelope of sand all around. Conduit installed in unpaved or planted areas shall have 6 inches
of sand below and 2-inch thick cap of lean concrete on top.

Avoid installing conduits underneath the building.

The ends of all underground conduits entering pullboxes, manholes, etc. shall terminate in end
bells and shall be capped or sealed with an approved compound, Crouse Hinds "Chico A", or
equal (no known equal) after installation of wire. Cap empty conduit stubouts at both ends. In
landscaped areas, terminate in a waterproof J-box. Junction boxes located above grade in the
landscaped areas shall have factory made gaskets, stainless steel screws and factory painting.

AAA. Limit to a minimum the routing of conduits within the planting areas of parking lot dividers.

Do not run conduit within the planting area parallel to the long dimension of the divider.
Coordinate the routing of service conduits to lighting standards and landscape lighting fixtures
to avoid conflict with trees and major shrubs.

BBB. Underground conduits containing wiring for irrigation system shall not be permitted inside the

high voltage (600V & above) manholes or pullboxes.

CCC. Branch circuit conduits from the panelboard to the loads shall be installed on the same floor

above the accessible ceiling.

DDD. A green ground conductor shall be run in all conduits.

BOXES, OUTLETS AND SUPPORTS: Provide boxes in wiring or raceway systems wherever
required for pulling of wires, making connections, and mounting of devices or fixtures. Boxes
for metallic raceways shall be cast-metal, hub-type when located in wet locations, when surface
mounted on outside of exterior surfaces, when installed exposed up to 7 feet above interior
floors, when installed under raised floor or when installed in hazardous areas. Boxes in other
areas shall be sheet steel. Each box shall have volume required by NFPA 70 for number of
conductors enclosed in the box. Provide gaskets for cast-metal boxes installed in wet locations.

JUNCTION AND PULL BOXES

Wherever possible use outlet boxes for junction and pull boxes.
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B.  Locate interior junction and pull boxes in machine rooms, equipment rooms, storage rooms,
electrical rooms and similar utility spaces unless otherwise indicated or approved. Where
junction or pull boxes must be used in finished areas, use flush boxes only equipped with prime
finished sheet metal plates. Fasten plates to boxes with countersunk flat head screws. Provide
plates with 3/4" trim all around.

C. Do not use sectionalized boxes except where indicated. Do not mix feeder and branch circuit
conductors in a common pull or junction box.

D.  Where more than one circuit passes through a common junction or pull box, tag conductors to
indicate circuit number and panel designation.

END OF SECTION 260533
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes the following:

1. Conduit, ducts, and duct accessories for direct-buried and concrete-encased duct banks.
2. Handholes and boxes.
3. Manbholes.

1.3 DEFINITION

A.  RNC: Rigid nonmetallic conduit.

1.4 ACTION SUBMITTALS

A.  Product Data: For the following:

1. Duct-bank materials, including separators and miscellaneous components.

2. Ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and
solvent cement.

3. Accessories for manholes, handholes, boxes.

4. Warning tape.

B.  Shop Drawings for Precast or Factory-Fabricated Underground Utility Structures: Include
plans, elevations, sections, details, attachments to other work, and accessories, including the
following;:

Duct entry provisions, including locations and duct sizes.

Reinforcement details.

Frame and cover design and manhole frame support rings.

Grounding details.

Dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps.

Joint details.

SUnhE RN

C.  Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:
Include dimensioned plans, sections, and elevations, and fabrication and installation details,
including the following:

1. Duct entry provisions, including locations and duct sizes.
2. Cover design.
3. Grounding details.
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1.5

1.6

1.8

4. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.

INFORMATIONAL SUBMITTALS

Duct-Bank Coordination Drawings: Show duct profiles and coordination with other utilities
and underground structures.

1. Include plans and sections, drawn to scale, and show bends and locations of expansion
fittings.
2. Drawings shall be signed and sealed by a qualified professional engineer.

Product Certificates: For concrete and steel used in precast concrete manholes and handholes,
as required by ASTM C 858.

Qualification Data: For professional engineer and testing agency.
Source quality-control test reports.

Field quality-control test reports.

QUALITY ASSURANCE
Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.
Comply with ANSI C2.

Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Deliver ducts to Project site with ends capped. Store nonmetallic ducts with supports to prevent
bending, warping, and deforming.

Store precast concrete underground utility structures at Project site as recommended by
manufacturer to prevent physical damage. Arrange so identification markings are visible.

Lift and support precast concrete units only at designated lifting or supporting points.

PROJECT CONDITIONS

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

1. Notify Owner no fewer than 14 days in advance of proposed interruption of electrical
service.

2. Do not proceed with interruption of electrical service without Owner's written
permission.
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1.9

A.

PART 2 -

2.1

2.2

2.3

COORDINATION

Coordinate layout and installation of ducts, manholes, handholes, and boxes with final
arrangement of other utilities, site grading, and surface features as determined in the field.

Coordinate elevations of ducts and duct-bank entrances into manholes, handholes, and boxes
with final locations and profiles of ducts and duct banks as determined by coordination with
other utilities, underground obstructions, and surface features. Revise locations and elevations
from those indicated as required to suit field conditions and to ensure that duct runs drain to
manholes and handholes, and as approved by Architect.

PRODUCTS

CONDUIT
Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.

RNC: NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer
as the conduit, complying with NEMA TC 3 and UL 514B.

NONMETALLIC DUCTS AND DUCT ACCESSORIES

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

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

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

Cantex, Inc.

CertainTeed Corp.; Pipe & Plastics Group.

Condux International, Inc.

ElecSys, Inc.

Spiraduct/AFC Cable Systems, Inc.

NS

Duct Accessories:

1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and
sizes of ducts with which used, and selected to provide minimum duct spacings indicated
while supporting ducts during concreting or backfilling.

2. Warning Tape: Underground-line warning tape specified in Section 260553
"Identification for Electrical Systems."

PRECAST CONCRETE HANDHOLES AND BOXES

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
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1.
2.
3.

Oldcastle Precast Group.
Utility Concrete Products, LLC.
Utility Vault Co.

B.  Comply with ASTM C 858 for design and manufacturing processes.

C.  Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom
unless open-bottom enclosures are indicated. Frame and cover shall form top of enclosure and
shall have load rating consistent with that of handhole or box.

1.

2.
3.
4.

Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed

cover hook eyes and tamper-resistant, captive, cover-securing bolts.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

Cover Legend: Molded lettering, "ELECTRIC."

Configuration: Units shall be designed for flush burial and have closed bottom, unless

otherwise indicated.

Extensions and Slabs: Designed to mate with bottom of enclosure. Same material as

enclosure.

a. Extension shall provide increased depth of 12 inches.

b. Slab: Same dimensions as bottom of enclosure, and arranged to provide closure.

Windows: Precast openings in walls, arranged to match dimensions and elevations of

approaching ducts and duct banks plus an additional 12 inches vertically and horizontally

to accommodate alignment variations.

a. Windows shall be located no less than 6 inches from interior surfaces of walls,
floors, or frames and covers of handholes, but close enough to corners to facilitate
racking of cables on walls.

b. Window opening shall have cast-in-place, welded wire fabric reinforcement for
field cutting and bending to tie in to concrete envelopes of duct banks.
c. Window openings shall be framed with at least two additional No. 4 steel

reinforcing bars in concrete around each opening.
Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating fitting in wall for
each entering duct.
a. Type and size shall match fittings to duct or conduit to be terminated.
b. Fittings shall align with elevations of approaching ducts and be located near
interior corners of handholes to facilitate racking of cable.
Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks
and pulling-in irons installed before concrete is poured.

24 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE

A.  Description: Comply with SCTE 77.

1.
2.

3.

W

Color: Gray.

Configuration: Units shall be designed for flush burial and have closed bottom, unless
otherwise indicated.

Cover: Weatherproof, secured by tamper-resistant locking devices and having structural
load rating consistent with enclosure.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

Cover Legend: Molded lettering, "ELECTRIC."

Direct-Buried Wiring Entrance Provisions: Knockouts equipped with insulated bushings
or end-bell fittings, selected to suit box material, sized for wiring indicated, and arranged
for secure, fixed installation in enclosure wall.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543- 4



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

7. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering ducts for
secure, fixed installation in enclosure wall.

8. Handholes 12 inches wide by 24 inches long and larger shall have factory-installed
inserts for cable racks and pulling-in irons.

B.  Fiberglass Handholes and Boxes with Polymer Concrete Frame and Cover: Sheet-molded,
fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top ring or frame.

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

2. Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

a. Armorcast Products Company.
-~ b. Carson Industries LLC.
c. Christy Concrete Products.
d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast.

2.5 PRECAST MANHOLES

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

1. Oldcastle Precast Group.
2. Utility Concrete Products, LLC.
3. Utility Vault Co.

B.  Comply with ASTM C 858, with structural design loading as specified in Part 3 "Underground
Enclosure Application" Article and with interlocking mating sections, complete with
accessories, hardware, and features.

1. Windows: Precast openings in walls, arranged to match dimensions and elevations of
approaching ducts and duct banks plus an additional 12 inches vertically and horizontally
to accommodate alignment variations.

a. Windows shall be located no less than 6 inches from interior surfaces of walls,
floors, or roofs of manholes, but close enough to corners to facilitate racking of
cables on walls.

b. Window opening shall have cast-in-place, welded wire fabric reinforcement for
field cutting and bending to tie in to concrete envelopes of duct banks.
c. Window openings shall be framed with at least two additional No.4 steel

reinforcing bars in concrete around each opening.
2. Duct Entrances in Manhole Walls: Cast end-bell or duct-terminating fitting in wall for
each entering duct.
a. Type and size shall match fittings to duct or conduit to be terminated.
b. Fittings shall align with elevations of approaching ducts and be located near
interior corners of manholes to facilitate racking of cable.

C. Concrete Knockout Panels: 1-1/2 to 2 inches thick, for future conduit entrance and sleeve for
ground rod.
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D.

2.6

Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability
properties necessary to withstand maximum hydrostatic pressures at the installation location
with the ground-water level at grade.

UTILITY STRUCTURE ACCESSORIES

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

1. Oldcastle Precast Group.

2. Utility Concrete Products, LLC.

3. Utility Vault Co.

Manhole Frames, Covers, and Chimney Components: Comply with structural design loading

specified for manhole.

1. Frame and Cover: Weatherproof, gray cast iron complying with ASTM A 48/A 48M,
Class 30B with milled cover-to-frame bearing surfaces; diameter, 26 inches.

a. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
b. Special Covers: Recess in face of cover designed to accept finish material in
paved areas.
2. Cover Legend: Cast in. Selected to suit system.

a. Legend: "ELECTRIC-LV" for duct systems with power wires and cables for
systems operating at 600 V and less.

b. Legend: "ELECTRIC-HV" for duct systems with medium-voltage cables.

c. Legend: "SIGNAL" for communications, data, and telephone duct systems.

3. Manhole Chimney Components: Precast concrete rings with dimensions matched to

those of roof opening,

a. Mortar for Chimney Ring and Frame and Cover Joints: Comply with
ASTM C 270, Type M, except for quantities less than 2.0 cu. ft. where packaged
mix complying with ASTM C 387, Type M, may be used.

Manhole Sump Frame and Grate: ASTM A 48/A 48M, Class 30B, gray cast iron.

Pulling Eyes in Concrete Walls: Eyebolt with reinforcing-bar fastening insert, 2-inch- diameter
eye, and 1-by-4-inch bolt.
1. Working Load Embedded in 6-Inch, 4000-psi Concrete: 13,000-1bf minimum tension.

Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments: Flared,
threaded inserts of noncorrosive, chemical-resistant, nonconductive thermoplastic material; 1/2-
inch ID by 2-3/4 inches deep, flared to 1-1/4 inches minimum at base.

1. Tested Ultimate Pullout Strength: 12,000 1bf minimum.

Expansion Anchors for Installation after Concrete Is Cast: Zinc-plated, carbon-steel-wedge
type with stainless-steel expander clip with 1/2-inch bolt, 5300-Ibf rated pullout strength, and
minimum 6800-1bf rated shear strength.

Cable Rack Assembly: Steel, hot-rolled galvanized, except insulators.
1. Stanchions: T-section or channel; 2-1/4-inch nominal size; punched with 14 holes on 1-
1/2-inch centers for cable-arm attachment.
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2.7

H.

L

J.

A.

B.

2. Arms: 1-1/2 inches wide, lengths ranging from 3 inches with 450-1b minimum capacity
to 18 inches with 250-Ib minimum capacity. Arms shall have slots along full length for
cable ties and be arranged for secure mounting in horizontal position at any vertical
location on stanchions.

3. Insulators: High-glaze, wet-process porcelain arranged for mounting on cable arms.

Cable Rack Assembly: Nonmetallic. Components fabricated from nonconductive, fiberglass-

reinforced polymer.

1. Stanchions: Nominal 36 inches high by 4 inches wide, with minimum of 9 holes for arm
attachment.

2. Arms: Arranged for secure, drop-in attachment in horizontal position at any location on

cable stanchions, and capable of being locked in position. Arms shall be available in
lengths ranging from 3 inches with 450-1b minimum capacity to 20 inches with 250-1b
minimum capacity. Top of arm shall be nominally 4 inches wide, and arm shall have
slots along full length for cable ties.

Duct-Sealing Compound: Nonhardening, safe for contact with human skin, not deleterious to
cable insulation, and workable at temperatures as low as 35 deg F. Capable of withstanding
temperature of 300 deg F without slump and adhering to clean surfaces of plastic ducts, metallic
conduits, conduit coatings, concrete, masonry, lead, cable sheaths, cable jackets, insulation
materials, and common metals.

Cover Hooks: Heavy duty, designed for lifts 60 1bf and greater. Two required.

SOURCE QUALITY CONTROL
Test and inspect precast concrete utility structures according to ASTM C 1037.

Nonconcrete Handhole and Pull-Box Prototype Test: Test prototypes of manholes and boxes
for compliance with SCTE 77. Strength tests shall be for specified tier ratings of products

supplied.
1. Tests of materials shall be performed by a independent testing agency.
2. Strength tests of complete boxes and covers shall be by either an independent testing

agency or the manufacturer. A qualified registered professional engineer shall certify
tests by manufacturer.

3. Testing machine pressure gages shall have current calibration certification complying
with ISO 9000 and ISO 10012, and traceable to NIST standards.

PART 3 - EXECUTION

3.1

A.

B.

UNDERGROUND DUCT APPLICATION

Ducts for Electrical Cables Over 600 V: RNC, NEMA Type EPC-40-PVC, in concrete-
encased duct bank, unless otherwise indicated.

Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40-PVC, in direct-
buried duct bank, unless otherwise indicated.
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3.2

33

34

C.

D.

Ducts for Electrical Branch Circuits: RNC, NEMA Type EPC-40-PVC, in direct-buried duct
bank, unless otherwise indicated.

Underground Ducts for Telephone, Communications, or Data Utility Service Cables: RNC,
NEMA Type EPC-40-PVC, in concrete-encased duct bank, unless otherwise indicated.

UNDERGROUND ENCLOSURE APPLICATION

Handholes and Boxes for 600 V and Less:

1. Units in Roadways and Other Deliberate Traffic Paths: Precast concrete.
AASHTO HB 17, H-20 structural load rating.

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional,
Nondeliberate T.oading by Heavy Vehicles: Precast concrete, AASHTO HB 17, H-20
structural load rating.

3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate
Loading by Vehicles: Precast concrete, AASHTO HB 17, H-10 structural load rating.

4. Units Subject to Light-Duty Pedestrian Traffic Only: Fiberglass-reinforced polyester
resin, structurally tested according to SCTE 77 with 3000-1bf vertical loading.

Manholes: Precast concrete.

1. Units Located in Roadways and Other Deliberate Traffic Paths by Heavy or Medium
Vehicles: H-20 structural load rating according to AASHTO HB 17.

2. Units Not Located in Deliberate Traffic Paths by Heavy or Medium Vehicles: H-10 load
rating according to AASHTO HB 17.

EARTHWORK

Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do not use heavy-
duty, hydraulic-operated, compaction equipment.

Restore surface features at areas disturbed by excavation and reestablish original grades, unless
otherwise indicated. Replace removed sod immediately after backfilling is completed.

Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and
mulching. Comply with Section 329200 "Turf and Grasses" and Section 329300 "Plants."

Cut and patch existing pavement in the path of underground ducts and utility structures
according to Section 017329 "Cutting and Patching."

DUCT INSTALLATION

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

from buildings and equipment. Slope ducts from a high point in runs between two manholes to
drain in both directions.
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B.

Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches, both horizontally and
vertically, at other locations, unless otherwise indicated.

Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to
manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in
same plane.

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

spaced approximately 10 inches o.c. for 5-inch ducts, and vary proportionately for other duct

sizes.

1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell without
reducing duct line slope and without forming a trap in the line.

2. Direct-Buried Duct Banks: Install an expansion and deflection fitting in each conduit in
the area of disturbed earth adjacent to manhole or handhole.

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

Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at
least 10 feet outside the building wall without reducing duct line slope away from the building,
and without forming a trap in the line. Use fittings manufactured for duct-to-conduit transition.
Install conduit penetrations of building walls as specified in Section 260544 "Sleeves and
Sleeve Seals for Electrical Raceways and Cabling."

Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal spare
ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic
pressure.

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

Concrete-Encased Ducts: Support ducts on duct separators.

1. Separator Installation: Space separators close enough to prevent sagging and deforming
of ducts, with not less than 4 spacers per 20 feet of duct. Secure separators to earth and
to ducts to prevent floating during concreting. Stagger separators approximately 6 inches
between tiers. Tie entire assembly together using fabric straps; do not use tie wires or
reinforcing steel that may form conductive or magnetic loops around ducts or duct
groups.

2. Concreting Sequence: Pour each run of envelope between manholes or other
terminations in one continuous operation.

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

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

3. Pouring Concrete: Spade concrete carefully during pours to prevent voids under and
between conduits and at exterior surface of envelope. Do not allow a heavy mass of
concrete to fall directly onto ducts. Use a plank to direct concrete down sides of bank
assembly to trench bottom. Allow concrete to flow to center of bank and rise up in
middle, uniformly filling all open spaces. Do not use power-driven agitating equipment
unless specifically designed for duct-bank application.
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4.

10.

Reinforcement: Reinforce concrete-encased duct banks where they cross disturbed earth
and where indicated. Arrange reinforcing rods and ties without forming conductive or
magnetic loops around ducts or duct groups.

Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting
and concrete envelope can be poured without soil inclusions; otherwise, use forms.
Minimum Space between Ducts: 3 inches between ducts and exterior envelope wall, 2
inches between ducts for like services, and 4 inches between power and signal ducts.
Depth: Install top of duct bank at least 24 inches below finished grade in areas not
subject to deliberate traffic, and at least 30 inches below finished grade in deliberate
traffic paths for vehicles, unless otherwise indicated.

Stub-Ups: Use manufactured duct elbows for stub-ups at poles and equipment and at
building entrances through the floor, unless otherwise indicated. Extend concrete
encasement throughout the length of the elbow.

Stub-Ups: Use manufactured rigid steel conduit elbows for stub-ups at poles and
equipment and at building entrances through the floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches of concrete.
b. Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases,

extend steel conduit horizontally a minimum of 60 inches from edge of base.
Install insulated grounding bushings on terminations at equipment.
Warning Tape: Bury warning tape approximately 12 inches above all concrete-encased
ducts and duct banks. Align tape parallel to and within 3 inches of the centerline of duct
bank. Provide an additional warning tape for each 12-inch increment of duct-bank width
over a nominal 18 inches. Space additional tapes 12 inches apart, horizontally.

I Direct-Buried Duct Banks:

1.

2.

Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor
temperature.

Space separators close enough to prevent sagging and deforming of ducts, with not less
than 4 spacers per 20 feet of duct. Secure separators to earth and to ducts to prevent
displacement during backfill and yet permit linear duct movement due to expansion and
contraction as temperature changes. Stagger spacers approximately 6 inches between
tiers.

Excavate trench bottom to provide firm and uniform support for duct bank. Prepare
trench bottoms as specified in Section 312000 "Earth Moving" for pipes less than 6
inches in nominal diameter.

Install backfill as specified in Section 312000 "Earth Moving."

After installing first tier of ducts, backfill and compact. Start at tie-in point and work
toward end of duct run, leaving ducts at end of run free to move with expansion and
contraction as temperature changes during this process. Repeat procedure after placing
each tier. After placing last tier, hand-place backfill to 4 inches over ducts and hand
tamp. Firmly tamp backfill around ducts to provide maximum supporting strength. Use
hand tamper only. After placing controlled backfill over final tier, make final duct
connections at end of run and complete backfilling with normal compaction as specified
in Section 312000 "Earth Moving."

Install ducts with a minimum of 3 inches between ducts for like services and 6 inches
between power and signal ducts.

Depth: Install top of duct bank at least 36 inches below finished grade, unless otherwise
indicated.

Set elevation of bottom of duct bank below the frost line.
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9.

10.

11.

Install manufactured duct elbows for stub-ups at poles and equipment and at building
entrances through the floor, unless otherwise indicated. Encase elbows for stub-up ducts
throughout the length of the elbow.

Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and
at building entrances through the floor.

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches of concrete.
b. For equipment mounted on outdoor concrete bases, extend steel conduit

horizontally a minimum of 60 inches from edge of equipment pad or foundation.
Install insulated grounding bushings on terminations at equipment.
Warning Planks: Bury warning planks approximately 12 inches above direct-buried
ducts and duct banks, placing them 24 inches o.c. Align planks along the width and
along the centerline of duct bank. Provide an additional plank for each 12-inch increment
of duct-bank width over a nominal 18 inches. Space additional planks 12 inches apart,
horizontally.

3.5 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES

A. Precast Concrete Handhole and Manhole Installation:

1. Comply with ASTM C 891, unless otherwise indicated.

2. Install units level and plumb and with orientation and depth coordinated with connecting
ducts to minimize bends and deflections required for proper entrances.

3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent
undisturbed earth.

B.  Elevations:

1. Manhole Roof: Install with rooftop at least 15 inches below finished grade.

2. Manhole Frame: In paved areas and trafficways, set frames flush with finished grade.
Set other manhole frames 1 inch above finished grade.

3. Install handholes with bottom below the frost line

4. Handhole Covers: In paved areas and trafficways, set surface flush with finished grade.
Set covers of other handholes 1 inch above finished grade.

S. Where indicated, cast handhole cover frame integrally with handhole structure.

C.  Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage
provisions indicated.

D.  Manhole Access: Circular opening in manhole roof; sized to match cover size.

1.

2.

Manholes with Fixed Ladders: Offset access opening from manhole centerlines to align
with ladder.

Install chimney, constructed of precast concrete collars and rings to support frame and
cover and to connect cover with manhole roof opening. Provide moisture-tight masonry
joints and waterproof grouting for cast-iron frame to chimney.

E.  Dampproofing: Apply dampproofing to exterior surfaces of manholes after concrete has cured
at least three days. Dampproofing materials and installation are specified in Section 071113
"Bituminous Dampproofing." After ducts have been connected and grouted, and before
backfilling, dampproof joints and connections and touch up abrasions and scars. Dampproof
exterior of manhole chimneys after mortar has cured at least three days.
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3.6

3.7

F.

G.

Hardware: Install removable hardware, including pulling eyes, cable stanchions, and cable
arms,as required for installation and support of cables and conductors and as indicated.

Field-Installed Bolting Anchors in Manholes and Concrete Handholes: Do not drill deeper than
3-7/8 inches for manholes and 2 inches for handholes, for anchor bolts installed in the field.
Use a minimum of two anchors for each cable stanchion.

Warning Sign: Install "Confined Space Hazard" warning sign on the inside surface of each
manhole cover.

INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE

Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting ducts to minimize bends and deflections required for proper entrances. Use box
extension if required to match depths of ducts, and seal joint between box and extension as
recommended by the manufacturer.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

Elevation: In paved areas and traffic ways, set so cover surface will be flush with finished
grade. Set covers of other handholes 1 inch above finished grade.

Install handholes and boxes with bottom below the frost line

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators,
as required for installation and support of cables and conductors and as indicated. Select arm
lengths to be long enough to provide spare space for future cables, but short enough to preserve
adequate working clearances in the enclosure.

Field-cut openings for ducts and conduits according to enclosure manufacturer's written
instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes for
terminating fittings to be used, and seal around penetrations after fittings are installed.

For enclosures installed in asphalt paving and subject to occasional, nondeliberate, heavy-

vehicle loading, form and pour a concrete ring encircling, and in contact with, enclosure and

with top surface screeded to top of box cover frame. Bottom of ring shall rest on compacted

earth.

1. Concrete: 3000 psi, 28-day strength, complying with Section 033000 "Cast-in-Place
Concrete," with a troweled finish.

2. Dimensions: 10 inches wide by 12 inches deep

GROUNDING

Ground underground ducts and utility structures according to Section 260526 "Grounding and
Bonding for Electrical Systems."
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3.8 FIELD QUALITY CONTROL

A.  Perform the following tests and inspections and prepare test reports:

1. Demonstrate capability and compliance with requirements on completion of installation
of underground ducts and utility structures.
2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test for out-

of-round duct. Provide mandrel equal to 80 percent fill of duct. If obstructions are
indicated, remove obstructions and retest.

3. Test manhole grounding to ensure electrical continuity of grounding and bonding
connections. Measure and report ground resistance as specified in Section 260526
"Grounding and Bonding for Electrical Systems."

B.  Correct deficiencies and retest as specified above to demonstrate compliance.

3.9 CLEANING

A.  Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.
Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout

ducts.
B.  Clean internal surfaces of manholes, including sump. Remove foreign material.
END OF SECTION 260543
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND
CABLING

PART 1 - GENERAL

1.1

1.2

1.3

A.

A.

B.

A.

B.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
Sleeve-seal systems.

Sleeve-seal fittings.

Grout.

Silicone sealants.

NS

Related Requirements:

1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and without
penetrating items.

ACTION SUBMITTALS

Product Data: For each type of product.

LEED Submittals:
1. Product Data for Credit EQ 4.1: For sealants, documentation including printed statement
of VOC content.

2. Laboratory Test Reports for Credit EQ 4: For sealants, documentation indicating that
products comply with the testing and product requirements of the California Department
of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from
Various Sources Using Small-Scale Environmental Chambers."

PART 2 - PRODUCTS

2.1

A.

SLEEVES

Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated,
plain ends.

2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure

pipe, with plain ends and integral waterstop unless otherwise indicated.
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B.

2.2

2.3

Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel
sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with
tabs for screw-fastening the sleeve to the board.

PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.

Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with
nailing flange for attaching to wooden forms.

Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side
larger than 16 inches, thickness shall be 0.052 inch.
b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more

sides larger than 16 inches, thickness shall be 0.138 inch.

SLEEVE-SEAL SYSTEMS

Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway or cable.

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

a. Advance Products & Systems, Inc.
b. CALPICO, Inc.
c. Metraflex Company (The).
d. Pipeline Seal and Insulator, Inc.
e. Proco Products, Inc.
2. Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.
3. Pressure Plates: Carbon steel.
4. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length
required to secure pressure plates to sealing elements.

SLEEVE-SEAL FITTINGS

Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to

match piping OD.

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

a. Presealed Systems.
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24 GROUT

A.  Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors.

B.  Standard: ASTM C1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

C.  Design Mix: 5000-psi, 28-day compressive strength.

D.  Packaging: Premixed and factory packaged.

2.5 SILICONE SEALANTS

A.  Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of

grade indicated below.

1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal
surfaces that are not fire rated.

2. Sealant shall have VOC content of 250 g/L. or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

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

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand
and cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
A.  Comply with NECA 1.
B.  Comply with NEMA VE 2 for cable tray and cable penetrations.

C.  Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit

Floors and Walls:
1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
a. Seal annular space between sleeve and raceway or cable, using joint sealant

appropriate for size, depth, and location of joint. Comply with requirements in
Section 079200 "Joint Sealants."

b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly
between sleeve and wall so no voids remain. Tool exposed surfaces smooth;
protect material while curing.

2, Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or
cable unless sleeve seal is to be installed.

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING 260544-3



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

3.2

33

4, Install sleeves for wall penetrations unless core-drilled holes or formed openings are
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush
with both surfaces of walls. Deburr after cutting.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches above
finished floor level. Install sleeves during erection of floors.

Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved
opening.

2. Seal space outside of sleeves with approved joint compound for gypsum board
assemblies.

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

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

and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves
to allow for 1-inch annular clear space between raceway or cable and sleeve for installing
sleeve-seal system.

SLEEVE-SEAL-SYSTEM INSTALLATION

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway
entries into building.

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

Install sleeve-seal fittings in new walls and slabs as they are constructed.

Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls. Position waterstop flange to be centered in concrete slab or wall.

Secure nailing flanges to concrete forms.

Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION 260544

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING 260544- 4



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

SECTION 260548 - VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following:
Isolation pads.

Spring isolators.

Restrained spring isolators.
Channel support systems.
Restraint cables.

Hanger rod stiffeners.

Anchorage bushings and washers.

Nk W -

B. Related Sections include the following:
1. Section 260529 "Hangers and Supports for Electrical Systems" for commonly used
electrical supports and installation requirements.

1.3 DEFINITIONS
A. The CBC: California Building Code.
B. ICC-ES: ICC-Evaluation Service.

C. OSHPD: Office of Statewide Health Planning and Development for the State of California.

ORMANCE REQUIREMENTS

esign Spectral Response Acceleration at Short Periods (0.2 Second): SDS= 1.00g.
Design Spectral Response Acceleratian at 1.0-Second Period: S15=0.60g.
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1.5 ACTION SUBMITTALS

A. Product Data: For the following:
1. Include rated load, rated deflection, and overload capacity for each vibration isolation
device.
2. Illustrate and indicate style, material, strength, fastening provision, and finish for each
type and size of seismic-restraint component used.
a. Tabulate types and sizes of seismic restraints, complete with report numbers and
rated strength in tension and shear as evaluated by an agency acceptable to
authorities having jurisdiction.

b. Annotate to indicate application of each product submitted and compliance with
requirements.
3. Restrained-Isolation Devices: Include ratings for horizontal, vertical, and combined
loads.
B. Delegated-Design Submittal: ~ For seismic-restraint details indicated to comply with

performance requirements and design criteria, including analysis data signed and sealed by the

qualified professional engineer responsible for their preparation.

1.  Design Calculations: Calculate static and dynamic loading due to equipment weight and
operation, seismic forces required to select vibration isolators and seismic restraints.

a. Coordinate design calculations with wind-load calculations required for equipment
mounted outdoors. Comply with requirements in other electrical Sections for
equipment mounted outdoors.

2.  Indicate materials and dimensions and identify hardware, including attachment and
anchorage devices.
3.  Field-fabricated supports.

4. Seismic-Restraint Details:
a. Design Analysis: To support selection and arrangement of seismic restraints.
Include calculations of combined tensile and shear loads.
b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to

the restrained items and to the structure. Show attachment locations, methods, and
spacings. Identify components, list their strengths, and indicate directions and
values of forces transmitted to the structure during seismic events.

c. Preapproval and Evaluation Documentation: By an agency acceptable to
authorities having jurisdiction, showing maximum ratings of restraint items and the
basis for approval (tests or calculations).

1.6 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Show coordination of seismic bracing for electrical components with
other systems and equipment in the vicinity, including other supports and seismic restraints.

B. Qualification Data: For testing agency.
C. Welding certificates.

D. Field quality-control test reports.
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E.

1.7

A.

B.

C.

D.

E.

Catalog cuts and data sheets on specific vibration isolators, mufflers, electrical box pads and
other equipment to be utilized showing compliance with the specification.

1. An itemized list showing the items of equipment to be isolated, the isolator type and
model number selected, isolator loading and deflection.

2. The Contractor shall obtain written instructions from the vibration isolation manufacturer
as to the proper installation and adjustment of vibration isolation devices and seismic
restraints.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent.

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum
seismic-restraint ratings. Ratings based on independent testing are preferred to ratings based on
calculations. If preapproved ratings are not available, submittals based on independent testing
are preferred. Calculations (including combining shear and tensile loads) to support seismic-
restraint designs must be signed and sealed by a qualified professional engineer.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

A.

B.

VIBRATION ISOLATORS

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

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

Ace Mountings Co., Inc.

Amber/Booth Company, Inc.

California Dynamics Corporation.

Isolation Technology, Inc.

Kinetics Noise Control.

Mason Industries.

Vibration Eliminator Co., Inc.

Vibration Isolation.

e A ol
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9.

Vibration Mountings & Controls, Inc.

C. Pads: Arrange in single or multiple layers of sufficient stiffness for uniform loading over pad
area, molded with a nonslip pattern and galvanized-steel baseplates, and factory cut to sizes that
match requirements of supported equipment.

1.  Resilient Material: Oil- and water-resistant neoprene.
D. Spring Isolators: Freestanding, laterally stable, open-spring isolators.
1.  Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.
2. Minimum Additional Travel: 50 percent of the required deflection at rated load.
3. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
4. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.
5.  Baseplates: Factory drilled for bolting to structure and bonded to 1/4-inch- thick, rubber
isolator pad attached to baseplate underside. Baseplates shall limit floor load to 500 psig.
6.  Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw
to fasten and level equipment.
E. Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic or limit-

stop restraint.

1.  Housing: Steel with resilient vertical-limit stops to prevent spring extension due to
weight being removed; factory-drilled baseplate bonded to 1/4-inch- thick, neoprene or
rubber isolator pad attached to baseplate underside; and adjustable equipment mounting
and leveling bolt that acts as blocking during installation.

2. Restraint: Seismic or limit-stop as required for equipment and authorities having
jurisdiction.

3.  Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

4. Minimum Additional Travel: 50 percent of the required deflection at rated load.

5. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

6.  Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

F. Equipment Isolation Requirements:

1. Floor Mounted Transformers: Isolator Type E. Minimum static deflection 0.15”.

2. Distribution Panels Connected to Transformers: Isolator Type E. Minimum static
deflection 0.1”.

3. Liquid-filled Transformers: Isolator Type A.

4, Lighting Inverter and UPS: Isolator Type E. Minimum static deflection 0.15”.

5 Suspended Raceways Between Liquid-Filled Transformers and Distribution Boards:

Isolator Type F. Minimum static deflection 0.2”.

G. Isolator Type Information:

1.

Type E: Neoprene isolator capable of resisting a seismic load of 1.0 G in all directions.
The mount shall consist of a captive steel insert embedded into a neoprene element which
is enclosed by a steel housing which also includes floor mounting holes. The isolator
shall have a minimum rated deflection of 0.15 inches in compression, 0.12 inches in
tension and 0.09 inches in shear. Locate at 4 corners of transformer, lighting inverters,
and UPS. Bolt to floor. Wall-mounted not permitted.
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2.2

2. Type A: Neoprene pad. Waffle, ribbed, or other forms. Typically 1/4 to 5/16 inch thick.
Durometers of 40-65. Static deflections from 0.01 to 0.07 inches. Nominal design 40
durometer for 0.05 inches static deflection. Provide steel load distribution plates. Size of
pad to be specified by isolator supplier base on load per pot. Mason W and WM, Vibrex
R, or equal.

3. Type F: A suspension hanger with a steel box frame and a molded neoprene in shear
element. A neoprene grommet shall be provided at the location where the hanger rod
passes through the hanger box so that no metal-to-metal contact occurs.

Boxes and Conduit:

1. Provide electrical box pads at all junction boxes located within sound insulated drywall
partitions. Lowry’s Outlet Box Pads, or equal.

2. Provide flexible electrical connections:
a. At connections to motors or other vibrating equipment.
b. Conduit over 1 inch OD: Make electrical connections to vibrating equipment via

flexible expansion/deflection conduit coupling sized as required. Coupling shall
have a flexible and watertight outer jacket, an internal grounding strap, plastic
inner sleeve to maintain smooth wireway, and end hubs with threads to fit standard
threaded metal conduit. XD Expansion Deflection Coupling by Crouse-Hinds,
Type DF Expansion and Deflection fitting by Spring City Electrical, or equal.

c. For conduit under 1 inch OD: Use flexible conduit with slack at least 3 feet or 15
diameters long, whichever is the longer or provide a flexible coupling as defined
above.

General Properties:
1. All vibration isolation equipment exposed to moisture or an outdoor environment shall be
coated as follows:
a. All steel parts shall be hot-dipped galvanized.
b. All bolts shall be cadmium plated.
c. All springs shall be cadmium plated and neoprene coated.

SEISMIC-RESTRAINT DEVICES

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

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

Amber/Booth Company, Inc.

California Dynamics Corporation.

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

Hilti Inc.

Loos & Co.; Seismic Earthquake Division.

Unistrut; Tyco International, Ltd.

AN S

General Requirements for Restraint Components: Rated strengths, features, and application
requirements shall be as defined in reports by an agency acceptable to authorities having
jurisdiction.
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23

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of
components shall be at least four times the maximum seismic forces to which they will be
subjected.

Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of
slotted steel channels with accessories for attachment to braced component at one end and to
building structure at the other end and other matching components and with corrosion-resistant
coating; and rated in tension, compression, and torsion forces.

Restraint Cables: ASTM A 603 galvanized-steel cables with end connections made of steel
assemblies with thimbles, brackets, swivels, and bolts designed for restraining cable service;
and with a minimum of two clamping bolts for cable engagement.

Hanger Rod Stiffener: Steel slotted-support-system sleeve with internally bolted connections to
hanger rod. Do not weld stiffeners to rods.

Bushings for Floor-Mounted Equipment Anchor: Neoprene bushings designed for rigid
equipment mountings, and matched to type and size of anchors and studs.

Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene
elements and steel sleeves designed for rigid equipment mountings, and matched to type and
size of attachment devices.

Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant
neoprene, with a flat washer face.

Mechanical Anchor: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for
interior applications and stainless steel for exterior applications. Select anchors with strength
required for anchor and as tested according to ASTM E 488. Minimum length of eight times
diameter.

Adhesive Anchor: Drilled-in and capsule anchor system containing polyvinyl or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless
steel for exterior applications. Select anchor bolts with strength required for anchor and as
tested according to ASTM E 488. :

FACTORY FINISHES
Finish: Manufacturer's standard prime-coat finish ready for field painting.

Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment

before shipping.

1. Powder coating on springs and housings.

2. All hardware shall be galvanized. Hot-dip galvanize metal components for exterior use.

3. Baked enamel or powder coat for metal components on isolators for interior use.

4. Color-code or otherwise mark vibration isolation and seismic-control devices to indicate
capacity range.
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PART 3 - EXECUTION

3.1

3.2

33

A.

EXAMINATION

Examine areas and equipment to receive vibration isolation and seismic-control devices for
compliance with requirements for installation tolerances and other conditions affecting
performance.

Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations
before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

APPLICATIONS

Multiple Raceways or Cables: Secure raceways and cables to trapeze member with clamps
approved for application by an agency acceptable to authorities having jurisdiction.

Hanger Rod Stiffeners: Install hanger rod stiffeners where indicated or scheduled on Drawings
to receive them and where required to prevent buckling of hanger rods due to seismic forces.

Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength will be adequate to carry present and future static and seismic loads
within specified loading limits.

SEISMIC-RESTRAINT DEVICE INSTALLATION

Equipment and Hanger Restraints:

1. Install restrained isolators on electrical equipment.

2. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds 0.125 inch.

3. Install seismic-restraint devices using methods approved by an agency acceptable to
authorities having jurisdiction providing required submittals for component.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or
drilling. Notify the structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid prestressed tendons, electrical and
telecommunications conduit, and gas lines.
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2.

3.

W

Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved
full design strength.

Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty
sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.

Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole
and progressing toward the surface in such a manner as to avoid introduction of air
pockets in the adhesive.

Set anchors to manufacturer's recommended torque, using a torque wrench.

Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior
applications.

34 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

E. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways
where they cross seismic joints, where adjacent sections or branches are supported by different
structural elements, and where they terminate with connection to equipment that is anchored to
a different structural element from the one supporting them as they approach equipment.

3.5 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections and prepare
test reports.

B. Tests and Inspections:

1.

2.

LN

Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction.

Schedule test with Owner, through Architect, before connecting anchorage device to
restrained component (unless post connection testing has been approved), and with at
least seven days' advance notice.

Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load-spreading members.

Test at least four of each type and size of installed anchors and fasteners selected by
Architect.

Test to 90 percent of rated proof load of device.

Measure isolator restraint clearance.

Measure isolator deflection.

Verify snubber minimum clearances.

If a device fails test, modify all installations of same type and retest until satisfactory
results are achieved.

C. Remove and replace malfunctioning units and retest as specified above.

D. Prepare test and inspection reports.
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3.6

A.

3.3

ADJUSTING
Adjust isolators after isolated equipment is at operating weight.

Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

Adjust active height of spring isolators.

Adjust restraints to permit free movement of equipment within normal mode of operation.

VIBRATION ISOLATION DEVICES

Transmission of perceptible vibration or structure borne noise to occupied areas by equipment
installed under this Contract will not be permitted.

Vibration isolators shall be installed per manufacturer’s directions.

Use of vibration isolators for lighting inverter and UPS shall be coordinated with lighting
inverter supplier.

Flexible electrical connections:

1. Installation of flexible electrical connections to vibration isolated equipment shall in no way
impair or restrain the function of the aforementioned vibration isolation.

2. Option 1: Install the flexible conduit in a grossly slack loop form or shallow "U" form.
Install the stranded conductors with sufficient slack to accommodate maximum possible
movement.

3. Option 2: The flexible coupling shall be free and not in contact with any nearby building
construction and shall be installed slack and free of strain in any direction. Install stranded
conductors as above.

All vibration isolation devices, including auxiliary steel bases shall be designed and furnished by a
single manufacturer or supplier, who will be responsible for adequate coordination of all phases of
this work.

The vibration isolation manufacturer, or his representative, shall be responsible for providing such
supervision as may be necessary to assure correct installation and adjustment of the isolators. Upon
completion of the installation and after the system is put into operation, the manufacturer, or his
representative, shall make a final inspection and submit his report to the Architect in writing,
certifying the correctness of installation and compliance with approved submittal data.

OUTLET BOX PADS

All holes in outlet boxes in sound rated walls shall be completely covered with electrical box pads
molded and pressed to the back side of the box.
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34 COORDINATION

A.  The contractor shall coordinate his work with other trades to avoid rigid contact between isolated
equipment and raceways with the building. He shall inform other trades following his work to
avoid any contact which would reduce the vibration isolation.

END OF SECTION 260548
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SECTION INCLUDES
Nameplates and labels.
Wire and cable markers.
Medium voltage cable tags.

Underground warning tape.

I~ O

Conduit markers.

=

Warning Signs.

1.2 APPLICABLE PUBLICATIONS:

The following publications form a part of this specification. The publications are referred to in
the text by the basic designation only.

A.  American National Standards Institute, Inc. (ANSI) Publications:
1. C2-99 National Electrical Safety Code
2. Z35.1-97 Safety Color Code
3. Z35.2-97 Environmental and Facility Safety Signs
4. Z35.5-97 Accident Prevention Tags (for Temporary Hazards)

B. State of California Administrative Code:
1. Title 8, Industrial Relations
2. Title 24, Part 3, CCR, California Electrical Code

C. National Fire Protection Association (NFPA) Publication:
1. 70-2008 National Electrical Code (NEC)

1.3 SUBMITTALS
A. Submit under provisions of Division 1 and 26 05 00.

B. Product Data: Provide data for:
Nameplates

Wire/Cable markers
Medium voltage cable tags
Underground warning tape
Conduit markers

Al
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C.

1.4

A.

Field Samples: Provide for:

Nameplates: (1) sample

Wire/Cable markers: (1) sample

Medium voltage cable tags: (1) sample
Underground warning tape: (1) sample, 24" long
Conduit markers: (1) sample

Property ID Labels: see Section 2.7

SRR S

REGULATORY REQUIREMENTS

Conform to requirements of ANSI/NFPA 70.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

2.2

A.

B.

NAMEPLATES

Nameplate designations shall clearly state:

1.  Manufacturer's nameplate including equipment design rating of current, voltage, kVA,
HP, bus bracing rating, or as applicable.

2.  Equipment nameplate designating system usage and purpose, system nominal voltage,
equipment rating for kVA, amperes, HP and RPM as applicable.

3. Receptacles and lighting switches (wiring devices): Panel designation and circuit
number.

Nameplates shall be melamine plastic, 0.125-inch thick, white with black center core. Surface
shall be matte finish. Corners shall be square. Accurately align lettering into the black core.
Minimum size of nameplates shall be 1.0 inch by 2.5 inches except that wiring device
nameplates shall be 0.5 inch by 1.5 inch. Lettering shall be normal block style unless
otherwise noted.

Nameplates shall be secured permanently with screws.

Letter Size:
1. Use 0.25 inch letters for identifying individual equipment and loads.
2. Use 0.50 inch for identifying grouped equipment and loads.

WIRE MARKERS

Description: Heat shrinkable, flame-retarded, crosslinked polyolefin wire marker. Wire tags
shall have a dielectric strength of 500 V/mil minimum and a temperature range from -30°C to
105°C. Thermoplastic or wraparound tags are not acceptable. All tags shall be printed using a
9 or 24 pin dot matrix printer. Raychem ShrinkMark™, Brady Permasleeve or approved equal.

Legend:
1. Power and Lighting Circuits: Branch circuit or feeder number per design builder
drawings.
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24

2.5

2.6

2.7

A.

UNDERGROUND WARNING TAPE:

The tape shall be 6" wide x 0.004" polyethelene plastic with a metallic core detection tape.
The tape shall be of a bright color contrast with soil, with identifying printing on one side. The
imprint shall read "Caution (type of utility) Line Buried Below". The identifying lettering
shall be repeated continuously the full length of the tape. Seton style 6ELE, THOR Enterprises
or approved equal.

CONDUIT MARKERS:

ANSI 7Z35.1 G.2. Pressure-sensitive, adhesive-backed vinyl markers with fade-proof
ultraviolet inhibitors, black characters on orange background. 2.25" x 9" marker with 1.5" high
letters. Marker shall read "4160 VOLTS" depending on circuit phase-to-phase voltage.
Carlton Industries type EM-1, Seton Code Electrical Markers style AA, Brady B-500 series or
approved equal.

MV CABLE TAGS

Provide as indicated on the plans.

WARNING SIGNS: ANSI Z35.1, Z35.2 AND Z35.5.

Warning signs shall be minimum 18-gauge steel white porcelain enamel finish with red
lettering. Lettering to read "DANGER - HIGH VOLTAGE" with "DANGER" in 1-1/2" letters
and "HIGH VOLTAGE" in 1" letters. New warning signs shall be provided on door/gate or
immediately above door of all electrical equipment rooms, vaults, closets or outdoor
substations containing equipment energized above 150 volts to ground, except where such
spaces are accessible from public areas.

Warning designations in 1" red letters shall be painted by stencil or pre-printed adhesive on
each new pull box or cabinet stating "DANGER" and giving voltage of enclosed conductors
such as "DANGER - 5000 VOLTS", for all systems over 150 volts to ground.

A warning sign showing “ELECTRICAL ROOM — NO STORAGE PERMITTED?” shall also
be provided at the entrance of each electrical room.

PROPERTY ID LABELS FOR EQUIPMENT

List of Equipment for Property ID Labels:

1. Submit list of equipment of property ID labels, including location, function, equipment
manufacturer’s name, and model and serial numbers for verification by Engineer. After
acceptance by engineer, submit hard and electronic copies for assignment of bar-coding
identification numbers by Campus Facility Services.

2. Samples: Submit two property ID labels.
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B.

3. Closeout submittals: Record actual locations of labeled items; include bar-code
numbers, and provide as-built electronic copy of list of equipment with location,
function, equipment manufacturer’s name, and model and serial numbers.

4.  Convene minimum two weeks prior to commencing work of this section

Labels

1. Material: Anodized Aluminum
2. Size: 2x0.875 inches

3. Attachment: Adhesive backed
4.  Message: Printed identification

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

B.

3.3

A.

PREPARATION
Degrease and clean surfaces to receive nameplates and labels.

Coordinate installation of nameplates, markers and warning signs with the sequence of
painting. Refer to Section for, "Painting."”

NAMEPLATES

Provide laminated plastic nameplates for all electrical equipment and devices including, but not

limited to, the following:

1. Enclosures for switchgear, medium voltage controllers, transformers, low voltage
switchgear, motor control centers, variable frequency drives, panels, panelboards,
busway, pull boxes, junction boxes, cabinets and motors.

2. Enclosures for all separately enclosed devices including but not limited to disconnect

switches, circuit breakers, contactors, time switches, control stations and relays.

All receptacles and lighting switches.

4.  Special systems such as but not limited to telephone, warning and signal systems.
Identification shall be at each equipment rack, terminal cabinet, control panel,
annunciator, and pull box.

5.  Devices mounted within and part of an equipment including circuit breakers, switches,
control devices, control transformers, relays, indication devices and instruments.

W

Mounting: Provide number, location, and letter designation of nameplates as indicated. Install
nameplate parallel to equipment lines. Fasten nameplates to enclosures with a minimum of two
sheet-metal screws or two rivets. Fasten nameplates to device plates with suitable adhesive.
Secure nameplate to inside surface of door on panelboard that is recessed in finished locations.

WIRE MARKERS:

Provide markers for each conductor at panelboard gutters, pull boxes, junction boxes, outlet
boxes, and each load connection.
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34 UNDERGROUND WARNING TAPE:

A.  Identifying tapes shall be buried in all utility line trenches. Each trench shall have one tape
above the centerline of each duct. In non-paved areas, the tape shall be located approximately
8" below the final finish grade. In areas where paving is to be installed, the tape shall be
placed immediately below the paving or its sub-base.

3.5 CONDUIT MARKERS:

A.  Provide markers on all exposed conduit for circuits greater than 600 volts. Provide markers at

lengths not greater than 20 feet on center.
3.6 MV CABLE TAGS:

A.  All new cables installed shall be identified at each end and at all accessible points in between
(such as manholes, pull boxes, switchgear, etc.). Identify existing cables that are being re-
routed or changed with new tags. Modification of existing tags shall not be acceptable.

3.7 WARNING SIGN MOUNTING:

A. Signs shall be permanently mounted with cadmium plated steel screws or nickel-plated brass
bolts.

END OF SECTION 260553
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SECTION 260573 — OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

RELATED DOCUMENTS

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

SUMMARY

This Section includes computer-based, fault-current, overcurrent protective device coordination
studies and arc flash study. Protective devices shall be set based on results of the protective
device coordination study.

The short circuit study, coordination study and arc flash study shall include all voltage classes
of equipment from the Owner’s main incoming line, existing protective devices at the medium
voltage (12KV) switching station, and down to and including panel boards. The entire electrical
system shall be included in the coordination study including emergency/standby power system
and feeders. Verify characteristics and settings of existing devices in the field and from the
manufacturer.

The arc flash study shall determine the incident energy level and PPE category for applicable
equipment enclosure.

Coordination of series rated devices is not permitted unless specifically indicated.

DEFINITIONS:
IEEE: Institute of Electrical and Electronics Engineers
NETA ATS: InterNational Electrical Testing Association - Acceptance Testing Specifications

PPE: Personal Protective Equipment

ACTION SUBMITTALS
Product Data: For computer software program to be used for studies.

Other Action Submittals: The following submittals shall be made after the approval process for
system protective devices has been completed. Submittals may be in digital form if requested
by the Owner’s Representative.

1. Coordination-study input data, including completed computer program input data sheets.
2. Complete Study and Equipment Evaluation Reports.

3. Coordination-Study Report.
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1.5

A.

B.

1.6

A.

B.

C.

D.

4. The study shall be signed and stamped by a CA registered professional engineer
responsible for the study.

INFORMATIONAL SUBMITTALS
Qualification Data: For coordination-study specialist.

Product Certificates: For coordination-study and fault-current-study computer software
programs, certifying compliance with IEEE 399.

QUALITY ASSURANCE

Studies shall use computer programs that are distributed nationally and are in wide use.
Software algorithms shall comply with requirements of standards and guides specified in this
Section. Manual calculations are not acceptable.

Coordination-Study Specialist Qualifications: An entity experienced in the application of

computer software used for studies, having performed successful studies of similar magnitude

on electrical distribution systems using similar devices.

1. Professional engineer, licensed in the state where Project is located, shall be responsible
for the study. All elements of the study shall be performed under the direct supervision
and control of engineer.

2. The Engineer performing the study shall be located within 50 miles of the project and be

available for on-site meeting on short notice.
Comply with IEEE 242 for short-circuit currents and coordination time intervals.

Comply with IEEE 399 for general study procedures.

PART 2 - PRODUCTS

2.1

A.

B.

C.

COMPUTER SOFTWARE DEVELOPERS

Available Computer Software Developers: Subject to compliance with requirements,
companies offering computer software programs that may be used in the Work include, but are
not limited to, the following:

Computer Software Developers: Subject to compliance with requirements, provide products by
one of the following:

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

1. SKM Systems Analysis, Inc.

2. E-tap
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2.2

A.

B.

C.

COMPUTER SOFTWARE PROGRAM REQUIREMENTS
Comply with IEEE 399.

Analytical features of fault-current-study computer software program shall include
"mandatory," "very desirable," and "desirable" features as listed in IEEE 399.

Computer software program shall be capable of plotting and diagramming time-current-
characteristic curves as part of its output. Computer software program shall report device
settings and ratings of all overcurrent protective devices and shall demonstrate selective
coordination by computer-generated, time-current coordination plots.
1. Additional Features:

a.  Arcing faults.

b Simultaneous faults.

c.  Explicit negative sequence.

d Mutual coupling in zero sequence.

PART 3 - EXECUTION

3.1

3.2

A.

A.

EXAMINATION

Examine Project overcurrent protective device submittals for compliance with electrical

distribution system coordination requirements and other conditions affecting performance.

Devices to be coordinated are indicated on Drawings.

1. Proceed with coordination study only after relevant equipment submittals have been
assembled. Overcurrent protective devices that have not been submitted and approved
prior to coordination study may not be used in study.

POWER SYSTEM DATA

Gather and tabulate the following input data to support coordination study:

1. Product Data for overcurrent protective devices specified in other electrical Sections and
involved in overcurrent protective device coordination studies. Use equipment
designation tags that are consistent with electrical distribution system diagrams,
overcurrent protective device submittals, input and output data, and recommended device
settings.

2. Impedance of utility service entrance. Verify from the serving Utility Company and

mclude a written letter of documentation.

3. Electrical Distribution System Diagram: In hard-copy and electronic-copy formats,

showing the following:

a.  Circuit-breaker and fuse-current ratings and types including existing devices.

b.  Relays and associated power and current transformer ratings and ratios.

¢.  Transformer kilovolt amperes, primary and secondary voltages, connection type,
impedance, and X/R ratios.

d.  Generator kilovolt amperes, size, voltage, and source impedance.

e. Cables: Indicate conduit material, sizes of conductors, conductor material,
insulation, and length.

f. Busway ampacity and impedance.
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g.

Motor horsepower and code letter designation according to NEMA MG 1.

4. Data sheets to supplement electrical distribution system diagram, cross—referenced with
tag numbers on diagram, showing the following:

a.  Special load considerations, including starting inrush currents and frequent starting
and stopping.

b.  Transformer characteristics, including primary protective device, magnetic inrush
current, and overload capability.

c.  Motor full-load current, locked rotor current, service factor, starting time, type of
start, and thermal-damage curve.

d.  Generator thermal-damage curve.

e.  Ratings, types, and settings of utility company's overcurrent protective devices.

f. Special overcurrent protective device settings or types stipulated by utility
company.

g.  Time-current-characteristic curves of devices indicated to be coordinated.

h.  Manufacturer, frame size, interrupting rating in amperes rms symmetrical, ampere
or current sensor rating, long-time adjustment range, short-time adjustment range,
and instantaneous adjustment range for circuit breakers.

1. Manufacturer and type, ampere-tap adjustment range, time-delay adjustment range,
instantaneous attachment adjustment range, and current transformer ratio for
overcurrent relays.

] Panelboards, switchboards, motor-control center ampacity, and interrupting rating
in amperes rms symmetrical.

5. Field verify settings of existing devices.
3.3 FAULT-CURRENT STUDY
A. Calculate the maximum available short-circuit current in amperes rms symmetrical at circuit-

breaker positions of the electrical power distribution system. The calculation shall be for a
current immediately after initiation and for a three-phase bolted short circuit at each of the

following:
1. Switchgear and switchboard bus.
2. Medium-voltage controller.
3. Motor-control center.
4. Distribution panelboard.
5. Branch circuit panelboard.
B. Study electrical distribution system from normal and alternate power sources throughout

electrical distribution system for Project. Include studies of system-switching configurations
and alternate operations that could result in maximum fault conditions.

C. Calculate momentary and interrupting duties on the basis of maximum available fault current.
D. Calculations to verify interrupting ratings of overcurrent protective devices shall comply with
IEEE 141 and IEEE 242.
1. Transformers:
a. ANSIC57.12.10.
b.  ANSIC57.12.22.
c.  ANSIC57.12.40.
d. IEEE C57.12.00.
e. IEEE C57.96.
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34

2. Medium-Voltage Circuit Breakers: IEEE C37.010.
3. Low-Voltage Circuit Breakers: IEEE 1015 and IEEE C37.20.1.
4, Low-Voltage Fuses: IEEE C37.46.

Study Report:

1. Show calculated X/R ratios and equipment interrupting rating (1/2-cycle) fault currents
on electrical distribution system diagram.

2. Show interrupting (5-cycle) and time-delayed currents (6 cycles and above) on medium-

voltage breakers as needed to set relays and assess the sensitivity of overcurrent relays.

Equipment Evaluation Report:

1. For 600-V overcurrent protective devices, ensure that interrupting ratings are equal to or
higher than calculated 1/2-cycle symmetrical fault current.

2. For devices and equipment rated for asymmetrical fault current, apply multiplication
factors listed in the standards to 1/2-cycle symmetrical fault current.

3. Verify adequacy of phase conductors at maximum three-phase bolted fault currents;

verify adequacy of equipment grounding conductors and grounding electrode conductors
at maximum ground-fault currents. Ensure that short-circuit withstand ratings are equal
to or higher than calculated 1/2-cycle symmetrical fault current.

COORDINATION STUDY

Perform coordination study using approved computer software program. Prepare a written
report using results of fault-current study. Comply with IEEE 399.

1. Calculate the maximum and minimum 1/2-cycle short-circuit currents.

2. Calculate the maximum and minimum interrupting duty (5 cycles to 2 seconds) short-
circuit currents,

3. Calculate the maximum and minimum ground-fault currents.

Comply with IEEE 141 and IEEE 242 recommendations for fault currents and time intervals.

Transformer Primary Overcurrent Protective Devices:
1. Device shall not operate in response to the following:
a.  Inrush current when first energized.
b. Self-cooled, full-load current or forced-air-cooled, full-load current, whichever is
specified for that transformer.
c.  Permissible transformer overloads according to IEEE C57.96 if required by
unusual loading or emergency conditions.
2. Device settings shall protect transformers according to IEEE C57.12.00, for fault
currents.

Motors served by voltages more than 600 V shall be protected according to IEEE 620.

Conductor Protection: Protect cables against damage from fault currents according to ICEA P-
32-382, ICEA P-45-482, and conductor melting curves in IEEE 242. Demonstrate that
equipment withstands the maximum short-circuit current for a time equivalent to the tripping
time of the primary relay protection or total clearing time of the fuse. To determine
temperatures that damage insulation, use curves from cable manufacturers or from listed
standards indicating conductor size and short-circuit current.
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3.5

F.

Coordination-Study Report: Prepare a written report indicating the following results of

coordination study:

1. Tabular Format of Settings Selected for Overcurrent Protective Devices:

a.  Device tag.

b.  Relay-current transformer ratios; and tap, time-dial, and instantaneous-pickup
values.

c. Circuit-breaker sensor rating; and long-time, short-time, and instantaneous settings.

d.  Fuse-current rating and type.

e.  Ground-fault relay-pickup and time-delay settings.

2. Coordination Curves: Prepared to determine settings of overcurrent protective devices to
achieve selective coordination. Graphically illustrate that adequate time separation exists
between devices installed in series, including power utility company's upstream devices.
Prepare separate sets of curves for the switching schemes and for emergency periods
where the power source is local generation. Show the following information:

Device tag.

Voltage and current ratio for curves.

Three-phase and single-phase damage points for each transformer.

No damage, melting, and clearing curves for fuses.

Cable damage curves.

Transformer inrush points.

g.  Maximum fault-current cutoff point.

e po o

Completed data sheets for setting of overcurrent protective devices.

ARC FLASH HAZARD STUDY

Perform an arc flash hazard study after the short circuit and protective device coordination
study has been completed based upon IEEE standard 1584 "IEEE Guide for Performing Arc
Flash Hazard Calculation".

The study shall be calculated by means of the SKM PowerTools for Windows computer
software package. Pertinent data, rationale employed, and assumptions in developing the
calculations shall be incorporated in the introductory remarks of the study.

The study shall be in accordance with applicable NFPA 70E, OSHA 29-CFR, part 1910 Sub
part S and IEEE 1584 Standards.

Determine the following:

Required Personal Protective Equipment Class.
Type of Fire Rating Clothing.

1. Flash Hazard Protection Boundary in inches.
2. Limited Approach Boundary.

3. Restricted Boundary.

4, Prohibited Boundary.

5. Incident Energy Level.

6.

7.

Produce an Arc Flash Warning label based on the results of the incident energy study. Install a
warning label (orange <40 cal/cm?) or danger label (red > 40 cal/cm?) approximately 3”X4”
(Brady multi color or equal) for every point in the system as specified in accordance with ANSI
7535.4-2002. The label must be suitable for indoor or outdoor environments for at least 3 years
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3.6

and contain listing items 1 - 7 above. Also include the large “Warning” or “Danger” on the top;
“Arc Flash and Shock Hazard” appropriate PPE required; equipment/bus name, system
operating voltage, and date of issue.

Produce Bus Detail sheets that listed the items D 1 - 7 from above and the following traditional
items:

1. Bus Name.

2. Upstream Protective Device Name, Type and Settings.

3. Bus Line to Line Voltage.

Produce Arc Flash Evaluation Summary Sheet listing the following additional items:
Bus Name.

Upstream Protective Device Name, Type and Settings.
Bus Line to Line Voltage.

Bus Bolted Fault

Protective Device Bolted Fault Current.

Arcing Fault Current.

Protective Device Trip/Delay Time.

Breaker Opening Time.

Solidly Grounded Column.

10. Equipment Type.

11.  Gap.

12.  Arc Flash Boundary.

13. Working Distance.

14.  Incident Energy.

15.  Required Protective Fire Rated Clothing Type and Class.

WO RN RN =

Safety Training: The contractor shall hire the services of a trained engineer to provide to
Owner’s maintenance staff an arc flash safety training per requirements referenced in OSHA
1910.269; OSHA 1910 Subpart S and NFPA 70E.This shall include:

1. Proper use of system analysis data.

2. Interpretation of hazard labels.

3. Selection and utilization of personal protective equipment (PPE).
4. Safe work practices.

OVERCURRENT PROTECTIVE DEVICE SETTING

Manufacturer's Field Service: Engage a factory-authorized service representative, of electrical
distribution equipment being set and adjusted to assist in setting of over-current protective
devices within equipment.

Testing: Engage qualified independent testing agency to perform the following device setting
and to prepare test reports. Refer to section 260126 “Electrical Acceptance Testing” for
additional requirements. Perform the following device setting and prepare reports:

Verify that over-current protective devices meet parameters used in studies.

Adjust devices to values listed in study results.
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E. Adjust devices according to recommendations in Chapter 7, "Inspection and Test Procedures,"

and Tables 10.7 and 10.8 in latest standard of NETA ATS.

END OF SECTION 260573
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SECTION 260913 - ELECTRICAL POWER MONITORING AND CONTROL

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes the following for monitoring of electrical power system:

1. PC-based workstation(s) and software.

2. Communication network and interface modules for RS-485, Modbus TCP/IP data
transmission protocols.

DEFINITIONS

Ethernet: Local area network based on IEEE 802.3 standards.

Firmware: Software (programs or data) that has been written onto read-only memory (ROM).

Firmware is a combination of software and hardware. Storage media with ROMs that have data

or programs recorded on them are firmware.

HTML: Hypertext markup language.

1/O: Input/output.

KY Pulse: A term used by the metering industry to describe a method of measuring

consumption of electricity that is based on a relay changing status in response to the rotation of

the disk in the meter.

LAN: Local area network; sometimes plural as "LANs."

LCD: Liquid crystal display.

Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or
remote-control, signaling and power-limited circuits.

Modbus TCP/IP: An open protocol for exchange of process data.
Monitoring: Acquisition, processing, communication, and display of equipment status data,
metered electrical parameter values, power quality evaluation data, event and alarm signals,

tabulated reports, and event logs.

PC: Personal computer; sometimes plural as "PCs."
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L.

M.

1.4

1.5

rms: Root-mean-square value of alternating voltage, which is the square root of the mean value
of the square of the voltage values during a complete cycle.

RS-232: A TIA standard for asynchronous serial data communications between terminal
devices.

RS-485: A TIA standard for multipoint communications using two twisted-pairs.

TCP/IP: Transport control protocol/Internet protocol incorporated into Microsoft Windows.
THD: Total harmonic distortion.

UPS: Uninterruptible power supply; used both in singular and plural context.

WAN: Wide area network.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

1. Attach copies of approved Product Data submittals for products (such as switchboards
and switchgear) that describe power monitoring and control features to illustrate
coordination among related equipment and power monitoring and control.

Shop Drawings: For power monitoring and control equipment. Include plans, elevations,
sections, details, and attachments to other work.

1. Outline Drawings: Indicate arrangement of components and clearance and access
requirements.
2. Block Diagram: Show interconnections between components specified in this Section

and devices furnished with power distribution system components. Indicate data
communication paths and identify networks, data buses, data gateways, concentrators,
and other devices to be used. Describe characteristics of network and other data
communication lines.

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

4. Wiring Diagrams: For power, signal, and control wiring. Coordinate nomenclature and

presentation with a block diagram.
UPS sizing calculations for workstation.
6. Surge Suppressors: Data for each device used and where applied.

wn

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified manufacturer.
Field quality-control reports.

Other Informational Submittals:

1. Manufacturer's system installation and setup guides, with data forms to plan and record
options and setup decisions.
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1.6 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For power monitoring and control units, to include in

emergency, operation, and maintenance manuals. In addition to items specified in
Section 017823 "Operation and Maintenance Data," include the following:

1. Operating and applications software documentation.

2. Software licenses.

3. Software service agreement.

4 PC installation and operating documentation, manuals, and software for the PC and all

installed peripherals. Software shall include system restore, emergency boot diskettes,
and drivers for all installed hardware. Provide separately for each PC.

5. Hard copies of manufacturer's specification sheets, operating specifications, design
guides, user's guides for software and hardware, and PDF files on CD-ROM of the hard-
copy submittal.

B. Software and Firmware Operational Documentation:

1. Self-study guide describing the process for setting equipment's network address; setting
Owner's options; procedures to ensure data access from any PC on the network, using a
standard Web browser; and recommended firewall setup.

2. Software operating and upgrade manuals.

3. Software Backup: On a magnetic media or compact disc, complete with Owner-selected
options.

4. Device address list and the set point of each device and operator option, as set in
applications software.

5. Graphic file and printout of graphic screens and related icons, with legend.

C.  Software Upgrade Kit: For Owner to use in modifying software to suit future power system
revisions or power monitoring and control revisions.

D.  Software licenses and upgrades required by and installed for operating and programming digital
and analog devices.
1.7 QUALITY ASSURANCE

A.  Installer Qualifications: Manufacturer's authorized representative who is trained and approved
for installation of units required for this Project.

B.  Manufacturer Qualifications: A firm experienced in manufacturing power monitoring and
control equipment similar to that indicated for this Project and with a record of successful in-
service performance.

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

1.8 COORDINATION
A.  Coordinate features of distribution equipment and power monitoring and control components to

form an integrated interconnection of compatible components.
1. Match components and interconnections for optimum performance of specified functions.
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1.9

B.

A.

B.

Coordinate Work of this Section with those in Sections specifying distribution components that
are monitored or controlled by power monitoring and control equipment.

SOFTWARE SERVICE AGREEMENT

Technical Support: Beginning with Substantial Completion, provide software support for two
years.

Upgrade Service: Update software to latest version at Project completion. Install and program

software upgrades that become available within two years from date of Substantial Completion.

Upgrading software shall include the operating systems. Upgrade shall include new or revised

licenses for use of software.

1. Provide 30 days' notice to Owner to allow scheduling and access to system and to allow
Owner to upgrade computer equipment if necessary.

PART 2 - PRODUCTS

2.1

2.2

A.

A.

B.

C.

MANUFACTURERS

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

1. Eaton Corporation; Cutler-Hammer products.

2 General Electric Company; GE Consumer & Industrial.

3. Schneider Electric - Power Management Operation.

4 Shark Meters

FUNCTIONAL DESCRIPTION

Instrumentation and Recording Devices: Monitor and record load profiles and chart energy
consumption patterns.
1. Calculate and Record the Following:
a. Load factor.
b. Peak demand periods.
2.  Measure and Record Metering Data for the Following:
a. Electricity.

Power Quality Monitoring: Identify power system anomalies and measure, display, and record
trends and alarms of the following power quality parameters:

Voltage regulation and unbalance.

Continuous three-phase rms voltage.

Periodic max./min./avg. voltage samples.

Harmonics.

Voltage excursions.

AW

System: Report equipment status and power system control.
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2.3

2.4

2.5

A.

SYSTEM REQUIREMENTS

BAS Interface: Provide factory-installed hardware and software to enable the BAS to monitor,

display, and record data for use in processing reports.

1. Hardwired Monitoring Points: Electrical power demand (kilowatts), electrical power
consumption (kilowatt-hours), power factor.

2. Modbus communication utilizing BACnet protocol interface with the BAS shall enable
the BAS operator to remotely monitor meter information from a BAS operator
workstation. Control features and monitoring points displayed locally at metering panel
shall be available through the BAS.

COMMUNICATION COMPONENTS AND NETWORKS

Network Configuration: High-speed, multi-access, open nonproprietary, industry standard
communication protocol; LANs complying with EIA 485, 100 Base-T Ethernet, and Modbus
TCP/IP.

POWER MONITORS

Separately mounted, permanently installed instrument for power monitoring and control,
complying with UL 1244,
1. Enclosure: NEMA 250, Type 1.

Environmental Conditions: System components shall be capable of withstanding the following

environmental conditions without mechanical or electrical damage or degradation of operating

capability:

1. Indoor installation in non-air-conditioned spaces that have environmental controls to
maintain ambient conditions of 0 to 122 deg F dry bulb and 20 to 90 percent relative
humidity, noncondensing.

rms Real-Time Measurements:

1. Current: Each phase, neutral, average of three phases, percent unbalance.

2. Voltage: Line-to-line each phase, line-to-line average of three phases, line-to-neutral
each phase, line-to-neutral average of three phases, line-to-neutral percent unbalance.
Power: Per phase and three-phase total.

Reactive Power: Per phase and three-phase total.

Apparent Power: Per phase and three-phase total.

Power Factor: Per phase and three-phase total.

Displacement Power Factor: Per phase and three-phase total.

Frequency.

. THD: Current and voltage.

10.  Accumulated Energy: Real kWh, reactive kVARh, apparent kVAh (signed/absolute).
11.  Incremental Energy: Real kWh, reactive kVARh, apparent kVAh (signed/absolute).
12.  Conditional Energy: Real kWh, reactive kVARh, apparent kVAh (signed/absolute).

R

Demand Current Calculations, per Phase, Three-Phase Average and Neutral:
1. Present.

2. Running average.

3. Last completed interval.
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4.

E. Demand Real Power Calculations, Three-Phase Total:

F. Power Demand Calculations: According to one of the following calculation methods, selectable

Peak.

1. Present.

2. Running average.

3. Last completed interval.

4. Predicted.

5. Peak.

6. Coincident with peak kVA demand.
7. Coincident with kVAR demand.

by the user:

1.

2. Block Interval with Optional Subintervals: Adjustable for 1-minute intervals, from 1 to
60 minutes. User-defined parameters for the following block intervals:
a. Sliding block that calculates demand every second, with intervals less than 15
minutes, and every 15 seconds with an interval between 15 and 60 minutes.
b. Fixed block that calculates demand at end of the interval.
c. Rolling block subinterval that calculates demand at end of each subinterval and
displays it at end of the interval.
3. Demand Calculation Initiated by a Synchronization Signal:
a. Signal is a pulse from an external source. Demand period begins with every pulse.
Calculation shall be configurable as either a block or rolling block calculation.
b. Signal is a communication signal. Calculation shall be configurable as either a
block or rolling block calculation.
c. Demand can be synchronized with clock in the power meter.
G.  Sampling:
1. Current and voltage shall be digitally sampled at a rate high enough to provide accuracy
to 63rd harmonic of 60-Hz fundamental.
2. Power monitor shall provide continuous sampling at a rate of 128 samples per cycle on

H.  Minimum and Maximum Values: Record monthly minimum and maximum values, including
date and time of record. For three-phase measurements, identify phase of recorded value.

Thermal Demand: Sliding window updated every second for the present demand and at
end of the interval for the last interval. Adjustable window that can be set in 1-minute

intervals, from 1 to 60 minutes.

all voltage and current channels in the meter.

Record the following parameters:

1.

LR PD

11.
12.

Line-to-line voltage.
Line-to-neutral voltage.
Current per phase.

Line-to-line voltage unbalance.
Line-to-neutral voltage unbalance.
Power factor.

Displacement power factor.
Total power.

Total reactive power.

Total apparent power.

THD voltage L-L.

THD voltage L-N.
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13.  THD current.
14.  Frequency.

L Current and Voltage Ratings:

1. Designed for use with current inputs from standard instrument current transformers with
5-A secondary and shall have a metering range of 0-10 A.

2. Withstand ratings shall not be less than 15 A, continuous; 50 A, lasting over 10 seconds,
no more frequently than once per hour; 500 A, lasting 1 second, no more frequently than
once per hour.

3. Designed for use with voltage inputs from standard instrument potential transformers
with a 120-V secondary.

J. Accuracy:

1. Comply with ANSI C12.20, Class 0.5; and IEC 60687, Class 0.5 for revenue meters.
Accuracy from Light to Full Rating shall meet the following criteria:
a. Power: Accurate to 0.25 percent of reading, plus 0.025 percent of full scale.
b. Voltage and Current: Accurate to 0.075 percent of reading, plus 0.025 percent of

full scale.

c. Power Factor: Plus or minus 0.002, from 0.5 leading to 0.5 lagging.
d. Frequency: Plus or minus 0.01 Hz at 45 to 67 Hz.

2. For meters that are circuit-breaker accessories, metering accuracy at full-scale shall not
be less than the following:
a. Current: Plus or minus 2.5 percent.
b. Voltage: Plus or minus 1.5 percent.
c. Energy, Demand, and Power: Plus or minus 4.0 percent.
d. Frequency: Plus or minus 1 Hz.

K.  Input: One digital input signal(s).
1. Normal mode for on/off signal.

2. Demand interval synchronization pulse, accepting a demand synchronization pulse from
a utility demand meter.

3. Conditional energy signal to control conditional energy accumulation.

L. Outputs:

1. Operated either by user command sent via communication link, or set to operate in
response to user-defined alarm or event.

2. Closed in either a momentary or latched mode as defined by user.

3. Each output relay used in a momentary contact mode shall have an independent timer that
can be set by user.

4. One digital KY pulse to a user-definable increment of energy measurement. Output
ratings shall be up to 120-V ac, 300-V dc, 50 mA, and provide 3500-V rms isolation.

5. One relay output module(s), providing a load voltage range from 20- to 240-V ac or from

20- to 30-V dc, supporting a load current of 2 A.
6. Output Relay Control:

a. Relay outputs shall operate either by user command sent via communication link
or in response to user-defined alarm or event.

b. Normally open and normally closed contacts, field configured to operate as
follows:

1) Normal contact closure where contacts change state for as long as signal
exists.
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2.6

2)  Latched mode when contacts change state on receipts of a pickup signal;
changed state is held until a dropout signal is received.

3) Timed mode when contacts change state on receipt of a pickup signal;
changed state is held for a preprogrammed duration.

4)  End of power demand interval when relay operates as synchronization pulse
for other devices.

5)  Energy Pulse Output: Relay pulses quantities used for absolute kWh,
absolute KVARh, kVAh, kWh In, kVARK In, kWh Out, and kVARK Out.

6)  Output controlled by multiple alarms using Boolean-type logic.

Onboard Data Logging:
1. Store logged data, alarms, events, and waveforms in 80 KB of onboard nonvolatile
memory.

Alarms.
1. User Options:
a. Define pickup, dropout, and delay.
2. Alarm Events:
Over/undercurrent.
Over/undervoltage.
Current imbalance.
Phase loss, current.
Phase loss, voltage.
Voltage imbalance.
Over kW demand.
Phase reversal.
Digital input off/on.
End of incremental energy interval.
End of demand interval.

FTErPEQR e e o

Control Power: 90-to 457-V ac or 100-to 300-V dc.

Communications:
1. Power monitor shall be permanently connected to communicate via RS-485 Modbus
TCP/TP.

2. Local plug-in connections shall be for RS-232 and 100 Base-T Ethernet.

RS-232 ASCII INTERFACE

ASCII interface shall allow RS-232 connections to be made between a meter or circuit monitor
operating as the host PC and any equipment that will accept RS-232 ASCII command strings,
such as local display panels.

Cables:

1. PVC-Jacketed, RS-232 Cable: Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned
copper conductors, polypropylene insulation, and individual aluminum foil-polyester tape
shielded pairs with 100 percent shield coverage; PVC jacket. Pairs are cabled on
common axis with No. 24 AWG, stranded (7x32) tinned copper drain wire.

a. NFPA 70, Type CM.
b. Flame Resistance: UL 1581, Vertical Tray.
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2.7

A.

B.

C.

2.8

A.

B.

2. Plenum-Type, RS-232 Cable: Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned
copper conductors, plastic insulation, and individual aluminum foil-polyester tape
shielded pairs with 100 percent shield coverage; plastic jacket. Pairs are cabled on
common axis with No. 24 AWG, stranded (7x32) tinned copper drain wire.

a. NFPA 70, Type CMP.
b. Flame Resistance: NFPA 262, Flame Test.

LAN CABLES
Comply with Section 271500 "Communications Horizontal Cabling."

RS-485 Cable:

1. PVC-Jacketed, RS-485 Cable: Paired, 2 pairs, twisted, No. 22 AWG, stranded (7x30)
tinned copper conductors, PVC insulation, unshielded, PVC jacket, and NFPA 70,
Type CMG.

2. Plenum-Type, RS-485 Cable: Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned
copper conductors, fluorinated-ethylene-propylene insulation, unshielded, and
fluorinated-ethylene-propylene jacket, and NFPA 70, Type CMP.

Unshielded Twisted Pair Cables: Category 6 as specified for horizontal cable for data service
in Section 271500 "Communications Horizontal Cabling."

LOW-VOLTAGE WIRING
Comply with Section 260519 "Low Voltage Wires"

Low-Voltage Control Cable: Multiple conductor, color-coded, No. 20 AWG copper, minimum.

1. Sheath: PVC; except in plenum-type spaces, use sheath listed for plenums.

2. Ordinary Switching Circuits: Three conductors unless otherwise indicated.

3. Switching Circuits with Pilot Lights or Locator Feature: Five conductors unless
otherwise indicated.

PART 3 - EXECUTION

3.1

A.

3.2

A.

EXAMINATION
Examine pathway elements intended for cables. Check raceways, cable trays, and other
elements for compliance with space allocations, installation tolerances, hazards to cable

installation, and other conditions affecting installation.
1. Proceed with installation only after unsatisfactory conditions have been corrected.

CABLING

Comply with NECA 1.
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3.3

3.4

3.5

B.

Install cables and wiring according to requirements in Section 271500 "Communications
Horizontal Cabling."

Wiring Method: Install wiring in raceway and cable tray except within consoles, cabinets,
desks, and counters. Conceal raceway and wiring except in unfinished spaces.

Wiring Method: Install wiring in raceway and cable tray except within consoles, cabinets,
desks, and counters and except in accessible ceiling spaces and in gypsum board partitions
where unenclosed wiring method may be used. Use NRTL-listed plenum cable in
environmental air spaces, including plenum ceilings. Conceal raceway and cables except in
unfinished spaces.

Install LAN cables using techniques, practices, and methods that are consistent with specified
category rating of components and that ensure specified category performance of completed and
linked signal paths, end to end.

Install cables without damaging conductors, shield, or jacket.

IDENTIFICATION

Identify components and power and control wiring according to Section 260553 "Identification
for Electrical Systems."

Label each power monitoring and control module with a unique designation.

GROUNDING

Comply with IEEE 1100, "Recommended Practice for Powering and Grounding Electronic
Equipment."

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing,

Tests and Inspections:

1. Electrical Tests: Use caution when testing devices containing solid-state components.
2. Continuity tests of circuits.
3. Operational Tests: Set and operate controls at workstation and at monitored and

controlled devices to demonstrate their functions and capabilities. Use a methodical
sequence that cues and reproduces actual operating functions as recommended by
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3.6

manufacturer. Submit sequences for approval. Note response to each test command and
operation. Note time intervals between initiation of alarm conditions and registration of
alarms at central-processing workstation.

a. Coordinate testing required by this Section with that required by Sections
specifying equipment being monitored and controlled.

b. Test LANs according to requirements in Section 271500 "Communications
Horizontal Cabling."

c. System components with battery backup shall be operated on battery power for a
period of not less than 10 percent of calculated battery operating time.

d. Verify accuracy of graphic screens and icons.

e. Metering Test: Load feeders, measure loads on feeder conductor with an rms
reading clamp-on ammeter, and simultaneously read indicated current on the same
phase at central-processing workstation. Record and compare values measured at
the two locations. Resolve discrepancies greater than 5 percent and record
resolution method and results.

f. Record metered values, control settings, operations, cues, time intervals, and
functional observations and submit test reports printed by workstation printer.

Power monitoring and control equipment will be considered defective if it does not pass tests
and inspections.

Prepare test and inspection reports.

Correct deficiencies, make necessary adjustments, and retest.  Verify that specified
requirements are met.

Test Labeling: After satisfactory completion of tests and inspections, apply a label to tested
components indicating test results, date, and responsible agency and representative.

Reports:  Written reports of tests and observations. Record defective materials and
workmanship and unsatisfactory test results. Record repairs and adjustments.

Remove and replace malfunctioning devices and circuits and retest as specified above.

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain systems. See

Section 017900 "Demonstration and Training."

1. Train Owner's management and maintenance personnel in interpreting and using
monitoring displays and in configuring and using software and reports. Include
troubleshooting, servicing, adjusting, and maintaining equipment. Provide a minimum of
12 hours' training.

2. Training Aid: Use approved final versions of software and maintenance manuals as
training aids.
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3.7 ON-SITE ASSISTANCE

A.  Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
three visits to Project during other-than-normal occupancy hours for this purpose.

END OF SECTION 260913
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SECTION 260923 - DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM

PART 1 - GENERAL

1.1

A.

1.2

m Y 0w

o

SUMMARY

Section Includes:

1. Digital Lighting and Plug Load Controls
2. Relay Panels

3. Emergency Lighting Control

Related Sections:

1. Section 262726 - Wiring Devices

2. Section 265100 — Interior Lighting

3. Section 265600 — Exterior Lighting

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

5. Electrical Sections, including wiring devices, apply to the work of this Section.

Control Intent — Control Intent includes, but is not limited to:

1. Defaults and initial calibration settings for such items as time delay, sensitivity, fade
rates, etc.

2. Initial sensor and switching zones

3. Initial time switch settings

4, Emergency Lighting control (if applicable)

REFERENCES

American National Standards Institute/Institute of FElectrical and Electronic Engineers
(ANSVIEEE) (www.ansi.org and www.ieee.org)

International Electrotechnical Commission (IEC) (www.iec.ch)
International Organization for Standardization (ISO) (www.iso.ch):
National Electrical Manufacturers Association (NEMA) (www.nema.org)
WD1 (R2005) - General Color Requirements for Wiring Devices.
Underwriters Laboratories, Inc. (UL) (www.ul.com):

1. 20 — Plug Load Controls

2. 508 — Industrial Controls

3. 916 — Energy Management Equipment

4. 924 — Emergency Lighting

Underwriter Laboratories of Canada (ULC) (www.ulc.ca)
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1.3 SYSTEM DESCRIPTION & OPERATION

A.  The Lighting Control and Automation system as defined under this section covers the following
equipment:

1.

2.

10.

11.

12.

13.

14.

Distributed digital lighting control on a local network — Free topology, plug-in wiring
system (Cat 5e) for power and data to room devices.

Digital Room Controllers — Self-configuring, digitally addressable one, two or three relay
plenum-rated controllers for on/off control. Selected models include 0-10 volt or line
voltage forward phase control dimming outputs and integral current monitoring
capabilities.

Digital Plug Load Controllers — Self-configuring, digitally addressable, single relay,
plenum-rated application-specific controllers. Selected models include integral current
monitoring capabilities.

Digital Fixture Controllers — Self-configuring, digitally addressable one relay fixture-
integrated controllers for on/off/0-10V dimming control.

Digital Occupancy Sensors — Self-configuring, digitally addressable, calibrated
occupancy sensors with LCD display and two-way active infrared (IR) communications.
Digital Switches — Self-configuring, digitally addressable pushbutton on/off, dimming,
and scene switches with two-way active infrared (IR) communications.

Handheld remotes for personal control — On/Off, dimming and scene remotes for control
using infrared (IR) communications. Remote may be configured in the field to control
selected loads or scenes without special tools.

Digital Daylighting Sensors — Single-zone closed loop, multi-zone open loop and single-
zone dual-loop daylighting sensors with two-way active infrared (IR) communications for
daylight harvesting using switching, bi-level, tri-level or dimming control.

Configuration Tools — Handheld remote for room configuration and relay panel
programming provides two way infrared (IR) communications to digital devices and
allows complete configuration and reconfiguration of the device / room from up to 30
feet away.

Distributed digital lighting control central network — Linear topology, BACnet MS/TP
network (1.5 twisted pair, shielded) to connect multiple local networks for centralized
control.

Network Bridge — Provides BACnet MS/TP-compliant digital networked communication
between rooms, panels and the Segment Manager or building automation system (BAS)
and automatically creates BACnet objects representative of connected devices.

Segment Manager — BACnet MS/TP-based controller with web browser-based user
interface for system control, scheduling, power monitoring, room device parameter
administration and reporting.

Programming and Configuration Software — Optional PC-native application capable of
accessing control parameters within a room, for the local network, via a USB adapter, or
globally, for many segment networks simultaneously, via BACnet/IP communication.
Digital Lighting Management Relay Panel and Zone Controller — Provides up to 8, 24, or
48 mechanically latching relays. Relays include a manual override and a single push-on
connector for easy installation or removal from the panel. Panel accepts program changes
from handheld configuration tool for date and time, location, holidays, event scheduling,
button binding and group programming. Provides BACnet MS/TP-compliant digital
networked communication between other lighting controls and/or building automation
system (BAS). Zero relay Zone Controller primarily supports Digital Fixture Controller
applications.
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15.  Emergency Lighting Control Unit (ELCU) — Allows a standard lighting control device to
control emergency lighting in conjunction with normal lighting in any area within a
building

1.4 LIGHTING CONTROL APPLICATIONS

A.  Unless relevant provisions of the applicable local energy codes are more stringent, provide a
minimum application of lighting controls as follows:

1. Space Control Requirements — Provide occupancy/vacancy sensors with Manual- or
Partial-ON functionality in all spaces except toilet rooms, storerooms, library stacks, or
other applications where hands-free operation is desirable and Automatic-ON occupancy
sensors are more appropriate. Provide Manual-ON occupancy/vacancy sensors for any
enclosed office, conference room, meeting room, open plan system and training room.
For spaces with multiple occupants, or where line-of-sight may be obscured, provide
ceiling- or corner-mounted sensors and Manual-ON switches.

2. Bi-Level Lighting — Provide multi-level controls in all spaces except toilet rooms,
storerooms, library stacks, or applications where variable dimming is used.

3. Task Lighting / Plug Loads — Provide automatic shut off of non essential plug loads and
task lighting in all spaces except toilet rooms and storerooms. Provide Automatic-ON of
plug loads whenever spaces are occupied. For spaces with multiple occupants a single
shut off consistent with the overhead lighting may be used for the area.

4, Daylit Areas — Provide daylight-responsive automatic control in all spaces (conditioned
or unconditioned) where daylight contribution is available as defined by relevant local
building energy code:

a. All luminaires within code-defined daylight zones shall be controlled separately
from luminaires outside of daylit zones.

b. Daytime setpoints for total ambient illumination (combined daylight and electric
light) levels that initiate dimming shall be programmed in compliance with
relevant local building energy codes.

c. Multiple-level switched daylight harvesting controls may be utilized for areas
marked on drawings.
d. Provide smooth and continuous daylight dimming for areas marked on drawings.

Daylighting control system may be designed to turn off electric lighting when
daylight is at or above required lighting levels, only if system functions to turn
lamps back on at dimmed level, rather than turning full-on prior to dimming.

5. Conference, meeting, training, auditoriums, and multipurpose rooms shall have controls
that allow for independent control of each local control zone. Rooms larger than 300
square feet shall instead have at least four preset lighting scenes unless otherwise
specified. Occupancy / vacancy sensors shall be provided to turn off all lighting in the
space. Spaces with up to four moveable walls shall include controls that can be
reconfigured when the room is partitioned.

1.5 SUBMITTALS

A.  Submittals Package: Submit the shop drawings, and the product data specified below at the
same time as a package.

B.  Shop Drawings:
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1.6

1.7

1.8

A.

1. Composite wiring and/or schematic diagram of each control circuit as proposed to be
installed. :
2. Show exact location of all digital devices, including at minimum sensors, load

controllers, and switches for each area on reflected ceiling plans. (Contractor must
provide AutoCAD format reflected ceiling plans.)

3. Provide room/area details including products and sequence of operation for each room or
area. [llustrate typical acceptable room/area connection topologies.
4. Network riser diagram including floor and building level details. Include network cable

specification and end-of-line termination details, if required. Illustrate points of
connection to integrated systems. Coordinate integration with mechanical and/or other
trades.

Product Data: Catalog sheets, specifications and installation instructions.

Include data for each device which:

1. Indicates where sensor is proposed to be installed.
2. Prove that the sensor is suitable for the proposed application.
QUALITY ASSURANCE

Manufacturer: Minimum 10 years experience in manufacture of lighting controls.

PROJECT CONDITIONS

Do not install equipment until following conditions can be maintained in spaces to receive
equipment:

1. Ambient temperature: 0° to 40° C (32° to 104° F).

2. Relative humidity: Maximum 90 percent, non-condensing.

WARRANTY

Provide a five year limited manufacturer’s warranty on all room control devices and panels.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

Acceptable Manufacturer:
1. Basis of design product: WattStopper Digital Lighting Management (DLM) or subject to
compliance and prior approval with specified requirements of this section, one of the

following;:

a. nLight Network Control System Acuity Brand
b. Encelium

c. Or approved equal
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2.2

23

2.4

A.

DIGITAL LIGHTING CONTROLS
Furnish the Company’s system which accommodates the square-footage coverage requirements

for each area controlled, utilizing room controllers, digital occupancy sensors, switches,
daylighting sensors and accessories which suit the lighting and electrical system parameters.

LOCAL NETWORK (Room Network)

The local network is a free topology lighting control physical connection and communication
protocol designed to control a small area of a building.

Features of the local network include:

1. Automatic configuration and binding of occupancy sensors, switches and lighting loads
to the most energy-efficient sequence of operation based upon the device attached.

2. Simple replacement of any device in the local network with a standard off the shelf unit
without requiring significant commissioning, configuration or setup.

3. Configuration to change the automatic configuration, including binding and load
parameters without tools, using only the buttons on the digital devices in the local
network.

4, Two-way infrared communications for control by handheld remotes, and configuration

by a handheld tool including adjusting load parameters, sensor configuration and binding,
within a line of sight of up to 30 feet from a sensor, wall switch or IR receiver.

Digital room devices connect to the local network using pre-terminated Cat 5e cables with RJ-
45 connectors, which provide both data and power to room devices. Systems that utilize RJ-45
patch cords but do not provide serial communication data from individual end devices are not
acceptable.

If manufacturer’s pre-terminated Cat5e cables are not used for the installation, the contractor is
responsible for testing each cable following installation and supplying manufacturer with test
results.

WattStopper Product Number: LMRJ-Series

DIGITAL LOAD CONTROLLERS (ROOM, PLUG LOAD AND FIXTURE
CONTROLLERS)

Digital controllers for lighting and plug loads automatically bind the room loads to the
connected devices in the space without commissioning or the use of any tools. Room and plug
load controllers shall be provided to match the room lighting and plug load control
requirements. The controllers will be simple to install, and will not have dip switches or
potentiometers, or require special configuration for standard Plug n” Go applications. The
control units will include the following features:

1. Automatic room configuration to the most energy-efficient sequence of operation based
upon the devices in the room.

2. Simple replacement — Using the default automatic configuration capabilities, a room
controller may be replaced with an off-the-shelf.

3. Multiple room controllers connected together in a local network must automatically

arbitrate with each other, without requiring any configuration or setup, so that individual
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10.
11.

12.
13.

load numbers are sequentially assigned using each controller’s device ID’s from highest
to lowest.

Quick installation features including:

a. Standard junction box mounting

b. Quick low voltage connections using standard RJ-45 patch cable

Based on individual configuration, each load shall be capable of the following behavior
on power up following the loss of normal power:

a. Turn on to 100%
b. Turn off
c. Turn on to last level

Each load shall at a minimum be configurable to operate in the following sequences
based on occupancy:

a. Auto-on/Auto-off (Follow on and off)

b. Manual-on/Auto-off (Follow off only)

The polarity of each load output shall be reversible, via digital configuration, so that on is
off and off is on.

BAChnet object information shall be available for the following objects:

Load status

Electrical current (when available)

Total watts per controller

Schedule state — normal or after-hours

Demand response enable and disable

Room occupancy status

Total room lighting and plug loads watts

Total room watts/sq ft

1. Force on/off all loads

UL 2043 plenum rated

Manual override and LED indication for each load

Dual voltage (120/277 VAC, 60 Hz). Rated for 20A total load, derating to 16A required
for some dimmed loads (forward phase dimming); plug load controllers carry
application-specific UL 20 rating for receptacle control.

Zero cross circuitry for each load

All digital parameter data programmed into an individual room controller or plug load
controller shall be retained in non-volatile FLASH memory within the controller itself.
Memory shall have an expected life of no less than 10 years.

B e e o P

B. On/Off Room Controllers shall include:

1.

2.
3.
4.

O
1.
2.

nkR W

One or two relay configuration

Efficient 150 mA switching power supply

Three RJ-45 local network ports with integral strain relief and dust cover
WattStopper product numbers: LMRC-101, LMRC-102

n/Off/Dimming enhanced Room Controllers shall include:

Real time current monitoring

Multiple relay configurations

a. One, two or three relays (LMRC-21x series)

b. One or two relays (LMRC-22x series)

Efficient 250 mA switching power supply

Four RJ-45 local network ports with integral strain relief and dust cover
One dimming output per relay
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a. 0-10V Dimming - Where indicated, one 0-10 volt analog output per relay for
control of compatible ballasts and LED drivers. The 0-10 volt output shall
automatically open upon loss of power to the Room Controller to assure full light
output from the controlled lighting. (LMRC-21x series)

b. Line Voltage, Forward Phase Dimming - Where indicated, one forward phase
control line voltage dimming output per relay for control of compatible two-wire
or three-wire ballasts, LED drivers, MLV, forward phase compatible ELV,
neon/cold cathode and incandescent loads. (LMRC-22x series)

c. Each dimming output channel shall have an independently configurable minimum
and maximum calibration trim level to set the dimming range to match the true
dynamic range of the connected ballast or driver.

d. The LED level indicators on bound dimming switches shall utilize this new
maximum and minimum trim.
e. Each dimming output channel shall have an independently configurable minimum

and maximum trim level to set the dynamic range of the output within the new 0-
100% dimming range defined by the minimum and maximum calibration trim.

f. Calibration and trim levels must be set per output channel.

g. Devices that set calibration or trim levels per controller are not acceptable.

h. All configuration shall be digital. Devices that set calibration or trim levels per
output channel via trim pots or dip-switches are not acceptable.

6. Each load shall have an independently configurable preset on level for Normal Hours and
After Hours events to allow different dimmed levels to be established at the start of both
Normal Hours and After Hours events.

7. Fade rates for dimming loads shall be specific to bound switch buttons, and the load shall
maintain a default value for any bound buttons that do not specify a unique value.

8. The following dimming attributes may be changed or selected using a wireless
configuration tool:

a. Establish preset level for each load from 0-100%
b. Set high and low trim for each load
c. Set lamp burn in time for each load up to 100 hours
9. Override button for each load provides the following functions:
10.  WattStopper product numbers: LMRC-211, LRMC-212, LRMC-213, LMRC-221,
LMRC-222

D.  Plug Load Controllers shall include:
1. One relay configuration with additional connection for unswitched load
2. Configurable additive time delay to extend plug load time delay beyond occupancy
sensor time delay (e.g. a 10 minute additive delay in a space with a 20 minute occupancy
sensor delay ensures that plug loads turn off 30 minutes after the space is vacated).

3. Factory default operation is Auto-on/Auto-off, based on occupancy
4. Real time current monitoring of both switched and un-switched load (LMPL-201 only)
5. Efficient switching power supply

a. 150mA (LMPL-101)
b. 250mA (LMPL-201)
6. RJ-45 local network ports
a. Three RJ-45 ports (LMPL-101)
b. Four RJ-45 ports (LMPL-201)
7. WattStopper product numbers: LMPL-101, LMPL-201.

E. Fixture Controllers shall include:
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1.

A form factor and product ratings to allow various OEM fixture manufacturers to mount
the device inside the ballast/driver cavity of standard-sized fluorescent or LED general
lighting fixtures.

One 3A 120/277V rated mechanically held relay.

Programmable behavior on power up following the loss of normal power:

a. Turn on to 100%

b. Turn off

c. Turn on to last level

Requirement for 7 mA of 24VDC operating power from the local network.

a. The Fixture Controller does not require a connection to a neutral conductor to

operate, and unlike other types of Load Controllers it does not contribute power to
the local network to drive accessory devices.

b. Power to drive the LMFC Fixture Controller electronics can come from any Room
or Plug Load Controller, LMPB-100 Power Booster and/or LMZC-301 Zone
Controller (described later in the LMCP LIGHTING CONTROL PANELS
specification section).

0-10V dimming capability via a single 0-10 volt analog output from the device for

control of compatible ballasts and LED drivers. The 0-10 volt output shall automatically

open upon loss of power to the Fixture Controller.

Terminals to connect an RJ-45 adaptor with 24” leads, mountable in a %” KO, for

connection to the local network.

a. The adaptor leads are insulated for use in a fixture cavity, and the lead length
allows the OEM fixture manufacturer flexibility to position the Fixture Controller
and the RJ45 jack in the best locations on each fixture.

A complete set of dimming features described above in the section detailing

On/Off/Dimming Enhanced Room Controllers (subsection C.5 onward).

WattStopper product numbers: Fixture Controller: LMFC-011, DLM Cable Connector:

LMFC-RJ-50-24, Power Booster: LMPB-100

2.5 DIGITAL WALL OR CEILING MOUNTED OCCUPANCY SENSOR

A.  Wall or ceiling mounted (to suit installation) passive infrared (PIR), ultrasonic or dual
technology digital (passive infrared and ultrasonic) occupancy sensor.

B.  Digital Occupancy Sensors shall provide graphic LCD display for digital calibration and
electronic documentation. Features include the following:

1.

Digital calibration and pushbutton configuration for the following variables:

Sensitivity — 0-100% in 10% increments

Time delay — 1-30 minutes in 1 minute increments

Test mode — Five second time delay

Detection technology — PIR, Ultrasonic or Dual Technology activation and/or re-
activation.

e. Walk-through mode

Load parameters including Auto/Manual-ON, blink warning, and daylight enable/disable
when photosensors are included in the local network.

Programmable control functionality including:

a. Each sensor may be programmed to control specific loads within a local network.
b. Sensor shall be capable of activating one of 16 user-definable lighting scenes.

e op
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2.6

c. Adjustable retrigger time period for manual-on loads. Load will retrigger (turn on)
automatically within a configurable period of time (default 10 seconds) after
turning off.

d. On dual technology sensors, independently configurable trigger modes are

available for both Normal (NH) and After Hours (AH) time periods. The retrigger

mode can be programmed to use the following technologies:

Ultrasonic and Passive Infrared

Ultrasonic or Passive Infrared

Ultrasonic only

Passive Infrared only

Independently configurable sensitivity settings for passive infrared and ultrasonic

technologies (on dual technology sensors) for both Normal (NH) and After Hour

(AH) time periods.

4. One or two RJ-45 port(s) for connection to local network.

Two-way infrared (IR) transceiver to allow remote programming through handheld

commissioning tool and control by remote personal controls.

6. Device Status LEDs, which may be disabled for selected applications, including:

a. PIR detection

PG o

w

b. Ultrasonic detection
c. Configuration mode
d. Load binding
7. Assignment of occupancy sensor to a specific load within the room without wiring or

special tools.

Manual override of controlled loads.

9. All digital parameter data programmed into an individual occupancy sensor shall be
retained in non-volatile FLASH memory within the sensor itself. Memory shall have an
expected life of no less than 10 years.

&

BAChet object information shall be available for the following objects:

1. Detection state
2. Occupancy sensor time delay
3. Occupancy sensor sensitivity, PIR and Ultrasonic

Units shall not have any dip switches or potentiometers for field settings.

Multiple occupancy sensors may be installed in a room by simply connecting them to the free
topology local network. No additional configuration will be required.

WattStopper product numbers: LMPX, LMDX, LMPC, LMUC, LMDC

DIGITAL WALL SWITCH OCCUPANCY SENSORS

Wallbox mounted passive infrared PIR or dual technology (passive infrared and ultrasonic)
digital occupancy sensor with 1 or 2 switch buttons.

Digital Occupancy Sensors shall provide scrolling LCD display for digital calibration and
electronic documentation. Features include the following:

1. Digital calibration and pushbutton configuration for the following variables:
a. Sensitivity — 0-100% in 10% increments
b. Time delay — 1-30 minutes in 1 minute increments
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Test mode — Five second time delay

Detection technology — PIR, Dual Technology activation and/or re-activation.

Walk-through mode

Load parameters including Auto/Manual-ON, blink warning, and daylight

enable/disable when photosensors are included in the local network.

Programmable control functionality including:

a. Each sensor may be programmed to control specific loads within a local network.

b. Sensor shall be capable of activating one of 16 user-definable lighting scenes.

c. Adjustable retrigger time period for manual-on loads. Load will retrigger (turn on)
automatically during the configurable period of time (default 10 seconds) after
turning off.

d. On dual technology sensors, independently configurable trigger modes are
available for both Normal (NH) and After Hours (AH) time periods. The retrigger
mode can be programmed to use the following technologies:

1)  Ultrasonic and Passive Infrared
2)  Ultrasonic or Passive Infrared
3)  Ultrasonic only

4)  Passive Infrared only

Independently configurable sensitivity settings for passive infrared and ultrasonic

technologies (on dual technology sensors) for both Normal (NH) and After Hour (AH)

time periods.

Two RJ-45 ports for connection to local network.

Two-way infrared (IR) transceiver to allow remote programming through handheld

configuration tool and control by remote personal controls.

Device Status LEDs including

a. PIR detection

b. Ultrasonic detection

c. Configuration mode

d. Load binding

Assignment of any occupancy sensor to a specific load within the room without wiring or

special tools.

Assignment of local buttons to specific loads within the room without wiring or special

tools

Manual override of controlled loads

All digital parameter data programmed into an individual wall switch sensor shall be

retained in non-volatile FLASH memory within the wall switch sensor itself. Memory

shall have an expected life of no less than 10 years.

o Ao

C. BACnet object information shall be available for the following objects:

AN R e

Detection state

Occupancy sensor time delay

Occupancy sensor sensitivity, PIR and Ultrasonic
Button state

Switch lock control

Switch lock status

D.  Units shall not have any dip switches or potentiometers for field settings.

E.  Multiple occupancy sensors may be installed in a room by simply connecting them to the free
topology local network. No additional configuration will be required.
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2.7

F.

Two-button wall switch occupancy sensors, when connected to a single relay dimming room or
fixture controller, shall operate in the following sequence as a factory default:
1. Left button

a. Press and release - Turn load on

b. Press and hold - Raise dimming load
2. Right button

a. Press and release - Turn load off

b. Press and hold - Lower dimming load

Low voltage momentary pushbuttons shall include the following features:

1. Load/Scene Status LED on each switch button with the following characteristics:
a. Bi-level LED
b. Dim locator level indicates power to switch
c. Bright status level indicates that load or scene is active
2. The following button attributes may be changed or selected using a wireless
configuration tool:
a. Load and Scene button function may be reconfigured for individual buttons (from

Load to Scene, and vice versa).
b. Individual button function may be configured to Toggle, On only or Off only.

c. Individual scenes may be locked to prevent unauthorized change.

d. Fade Up and Fade Down times for individual scenes may be adjusted from 0
seconds to 18 hours.

e. Ramp rate may be adjusted for each dimmer switch.

f. Switch buttons may be bound to any load on any load controller or relay panel and

are not load type dependent; each button may be bound to multiple loads.
. WattStopper part numbers: LMPW, LMDW. Available in white, light almond,
ivory, grey, red and black; compatible with wall plates with decorator opening

DIGITAL WALL SWITCHES

Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and 8 button configuration. Wall
switches shall include the following features:

1. Two-way infrared (IR) transceiver for use with personal and configuration remote
controls.

2. Removable buttons for field replacement with engraved buttons and/or alternate color
buttons. Button replacement may be completed without removing the switch from the
wall.

3. Configuration LED on each switch that blinks to indicate data transmission.

4. Load/Scene Status LED on each switch button with the following characteristics:
Bi-level LED

Dim locator level indicates power to switch

Bright status level indicates that load or scene is active

Dimming switches shall include seven bi-level LEDs to indicate load levels using
14 steps.

5. Programmable control functionality including:

a. Button priority may be configured to any BACnet priority level, from 1-16,
corresponding to networked operation allowing local actions to utilize life safety
priority

b. Scene patterns may be saved to any button other than dimming rockers. Once set,
buttons may be digitally locked to prevent overwriting of the preset levels.

o o
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2.8

2.9

6. All digital parameter data programmed into an individual wall switch shall be retained in
non-volatile FLASH memory within the wall switch itself. Memory shall have an
expected life of no less than 10 years.

BACnet object information shall be available for the following objects:
1. Button state

2. Switch lock control

3. Switch lock status

Two RJ-45 ports for connection to local network.

Multiple digital wall switches may be installed in a room by simply connecting them to the free
topology local network. No additional configuration shall be required to achieve multi-way
switching.

The following switch attributes may be changed or selected using a wireless configuration tool:
Load and Scene button function may be reconfigured for individual buttons (from Load to

Scene, and vice versa).
1. Individual button function may be configured to Toggle, On only or Off only.

2. Individual scenes may be locked to prevent unauthorized change.

3. Fade Up and Fade Down times for individual scenes may be adjusted from 0 seconds to
18 hours.

4. Ramp rate may be adjusted for each dimmer switch.

5. Switch buttons may be bound to any load on any load controller or relay panel and are

not load type dependant; each button may be bound to multiple loads.

6. WattStopper product numbers: LMSW-101, LMSW-102, LMSW-103, LMSW-104,
LMSW-105, LMSW-108, LMDM-101. Available in white, light almond, ivory, grey, red
and black; compatible with wall plates with decorator opening.

HANDHELD USER INTERFACE REMOTES

Battery-operated handheld devices in 1, 2 and 5 button configurations for remote switching or
dimming control. Remote controls shall include the following features:

1. Two-way infrared (IR) transceiver for line of sight communication with local network
within up to 30 feet.

2. LED on each button confirms button press.

3. Load buttons may be bound to any load on a load controller or relay panel and are not
load type dependant; each button may be bound to multiple loads.

4. Inactivity timeout to save battery life.

A wall mount holster and mounting hardware shall be included with each remote control

WattStopper part numbers: LMRH-101, LMRH-102, LMRH-105.

DIGITAL DAYLIGHTING SENSORS

Digital daylighting sensors shall work with load controllers and relay panels to provide
automatic switching, bi-level, or tri-level or dimming daylight harvesting capabilities for any
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load type connected to the controller or panel. Daylighting sensors shall be interchangeable
without the need for rewiring.

1.

2.

3.

Closed loop sensors measure the ambient light in the space and control a single lighting
zone.

Open loop sensors measure incoming daylight in the space, and are capable of controlling
up to three lighting zones.

Dual loop sensors measure both ambient and incoming daylight in the space to insure that
proper light levels are maintained as changes to reflective materials are made in a single
zone.

B.  Digital daylighting sensors shall include the following features:

1.

10.
11.
12.
13.

14.
15.

The sensor’s internal photodiode shall only measure lightwaves within the visible
spectrum. The photodiode’s spectral response curve shall closely match the entire
photopic curve. The photodiode shall not measure energy in either the ultraviolet or
infrared spectrums. The photocell shall have a sensitivity of less than 5% for any
wavelengths less than 400 nanometers or greater than 700 nanometers.

Sensor light level range shall be from 1-6,553 footcandles (fc).

The capability of ON/OFF, bi-level or tri-level switching, or dimming, for each
controlled zone, depending on the selection of load controller(s) and load binding to
controller(s).

For switching daylight harvesting, the photosensor shall provide a field-selectable
deadband, or a separation, between the “ON Setpoint” and the “OFF Setpoint” that will
prevent the lights from cycling excessively after they turn off.

For dimming daylight harvesting, the photosensor shall provide the option, when the
daylight contribution is sufficient, of turning lights off or dimming lights to a field-
selectable minimum level.

Photosensors shall have a digital, independently configurable fade rate for both
increasing and decreasing light level in units of percent per second.

Photosensors shall provide adjustable cut-off time. Cut-off time is defined by the number
of selected minutes the load is at the minimum output before the load turns off.
Selectable range between 0-240 minutes including option to never cut-off.

Optional wall switch override shall allow occupants to reduce lighting level to increase
energy savings or, if permitted by system administrator, raise lighting levels for a
selectable period of time or cycle of occupancy.

Integral infrared (IR) transceiver for configuration and/or commissioning with a handheld
configuration tool, to transmit detected light level to wireless configuration tool, and for
communication with personal remote controls.

Configuration LED status light on device that blinks to indicate data transmission.

Status LED indicates test mode, override mode and load binding.

Recessed switch on device to turn controlled load(s) ON and OFF.

BAChnet object information shall be available for the following daylighting sensor
objects, based on the specific photocell’s settings:

a. Light level

b. Day and night setpoints

c. Off time delay

d. On and off setpoints

e. Up to three zone setpoints

f. Operating mode — on/off, bi-level, tri-level or dimming

One RJ-45 port for connection to local network.
A choice of accessories to accommodate multiple mounting methods and building
materials. The photosensors may be mounted on a ceiling tile, skylight light well,

DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEMS 260923-13



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

suspended lighting fixture or backbox. Standard tube photosensors accommodate
mounting materials from 0-0.62” thickness (LMLS-400, LMLS-500). Extended tube
photosensors accommodate mounting materials from 0.62”-1.25” thickness (LMLS-400-
L, LMLS-500-L). Mounting brackets are compatible with J boxes (LMLS-MB1) and wall
mounting (LMLS-MB2). LMLS-600 photosensor to be mounted on included bracket
below skylight well.

16.  Any load or group of loads in the room can be assigned to a daylighting zone

17. Each load within a daylighting zone can be individually enabled or disabled for discrete
control (load independence).

18.  All digital parameter data programmed into a photosensor shall be retained in non-
volatile FLASH memory within the photosensor itself. Memory shall have an expected
life of no less than 10 years.

C.  Closed loop digital photosensors shall include the following additional features:
1. An internal photodiode that measures light in a 100-degree angle, cutting off the
unwanted light from bright sources outside of this cone.

2. Automatic self-calibration, initiated from the photosensor, a wireless configuration tool
or a PC with appropriate software.
3. Automatically establishes application-specific setpoints following self-calibration. For

switching operation, an adequate deadband between the ON and OFF setpoints shall
prevent the lights from cycling; for dimming operation a sliding setpoint control
algorithm with separate Day and Night setpoints shall prevent abrupt ramping of loads.

4. WattStopper Product Number: LMLS-400, LMLS-400-L.

D.  Open loop digital photosensors shall include the following additional features:

1. An internal photodiode that measures light in a 60-degree angle (cutting off the unwanted
light from the interior of the room).

2. Automatically establishes application-specific setpoints following manual calibration
using a wireless configuration tool or a PC with appropriate software. For switching
operation, an adequate deadband between the ON and OFF setpoints for each zone shall
prevent the lights from cycling; for dimming operation, a proportional control algorithm
shall maintain the design lighting level in each zone.

3. Each of the three discrete daylight zones can include any non overlapping group of loads
in the room.

4. WattStopper Product Number: LMLS-500, LMLS-500-L.

E.  Dual loop digital photosensors shall include the following additional features:

1. Close loop portion of dual loop device must have an internal photodiode that measures
light in a 100 degree angle, cutting off the unwanted light from sources outside of this
con

2. Open loop portion of dual loop device must have an internal photodiode that can measure
light in a 60 degree angle, cutting off the unwanted light from the interior of the room.

3. Automatically establishes application-specific set-points following self-calibration. For

switching operation, an adequate deadband between the ON and OFF setpoints shall
prevent the lights from cycling; for dimming operation a sliding setpoint control
algorithm with separate Day and Night setpoints shall prevent abrupt ramping of load.

4. Device must reference closed loop photosensor information as a base line reference. The
device must be able to analyze the open loop photosensor information to determine if an
adjustment in light levels is required.

S. Device must be able to automatically commission setpoints each night to provide
adjustments to electrical lighting based on changes in overall lighting in the space due to
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2.10

2.11

changes in reflectance within the space or changes to daylight contribution based on
seasonal changes.

6. Device must include extendable mounting arm to properly position sensor within a
skylight well.

7. WattStopper product number LMLS-600

DIGITAL PARTITION CONTROLS

Partition controls shall enable manual or automatic coordination of lighting controls in flexible
spaces with up to four moveable walls by reconfiguring the connected digital switches and
occupancy Sensors.

Four-button low voltage pushbutton switch for manual control.

1. Two-way infrared (IR) transceiver for use with configuration remote control.

2. Removable buttons for field replacement with engraved buttons and/or alternate color
buttons. Button replacement may be completed without removing the switch from the
wall.

Configuration LED on each switch that blinks to indicate data transmission.

Each button represents one wall; Green button LED indicates status.

Two RJ-45 ports for connection to local network.

WattStopper part number: LMPS-104. Available in white, light almond, ivory, grey and
black; compatible with wall plates with decorator opening.

A

Contact closure interface for automatic control via input from limit switches on movable walls
(by others).
1. Operates on Class 2 power supplied by local network.
2. Includes 24VDC output and four input terminals for maintained third party contract
closure inputs.
3. Input max. sink/source current: 1-5mA
a. Logic input signal voltage High: >18VDC
b. Logic input signal voltage Low: <2VDC

4. Four status LEDs under hinged cover indicate if walls are open or closed; supports
LMPS-104 as remote status indicator.
5. Two RJ-45 ports for connection to local network.

6. WattStopper part number: LMIO-102

HANDHELD AND COMPUTER CONFIGURATION TOOLS
A wireless configuration tool facilitates optional customization of local networks using two-way
infrared communications, while PC software connects to each local network via a USB

interface.

Features and functionality of the wireless configuration tool shall include but not be limited to:

1. Two-way infrared (IR) communication with IR-enabled devices within a range of
approximately 30 feet.

2. High visibility organic LED (OLED) display, pushbutton user interface and menu-driven
operation.
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3.

e

7.

8.

Must be able to read and modify parameters for load controllers and relay panels,
occupancy sensors, wall switches, daylighting sensors, network bridges, and identify
devices by type and serial number.

Save up to eight occupancy sensor setting profiles, and apply profiles to selected sensors.
Temporarily adjust light level of any load(s) on the local network, and incorporate those
levels in scene setting. Set room mode for testing of Normal Hours (NH) and After Hours
(AH) parameter settings.

Adjust or fine-tune daylighting settings established during auto-configuration, and input
light level data to complete configuration of open loop daylighting controls.

Set room mode for testing of Normal Hours (NH) and After Hours (AH) parameter
settings.

Verify status of building level network devices.

C.  WattStopper Product Numbers: LMCT-100, LMCI-100/LMCS-100

2.12 SEGMENT NETWORK (Room to Room Network)

A.  The segment network shall be a linear topology, BACnet-based MS/TP subnet to connect local
networks (rooms) and LMCP relay panels for centralized control.

1.

Each connected local network shall include a single network bridge (LMBC-300), and
the network bridge is the only room-based device that is connected to the segment
network.

Network bridges, relay panels and segment managers shall include terminal blocks, with
provisions for separate “in” and “out” terminations, for segment network connections.
The segment network shall utilize 1.5 twisted pair, shielded, cable supplied by the
lighting control manufacturer. The maximum cable run for each segment is 4,000 feet.
Conductor-to-conductor capacitance of the twisted pair shall be less than 30 pf/ft and
have a characteristic impedance of 120 Ohms.

Network signal integrity requires that each conductor and ground wire be correctly
terminated at every connected device.

Substitution of manufacturer-supplied cable must be pre-approved: Manufacturer will not
certify network reliability, and reserves the right to void warranty, if non-approved cable
is installed, and if terminations are not completed according to manufacturer’s specific
requirements.

Segment networks shall be capable of connecting to BACnet-compliant BAS (provided
by others) either directly, via MS/TP, or through NB-ROUTERs, via BACnet/IP or
BACnet/Ethernet. Systems whose room-connected network infrastructure require
gateway devices to provide BACnet data to a BAS are unacceptable.

B.  WattStopper Product Number: LM-MSTP, LM-MSTP-DB

2.13 NETWORK BRIDGE

A.  The network bridge module connects a local network to a BACnet-compliant segment network
for communication between rooms, relay panels and a segment manager or BAS. Each local
network shall include a network bridge component to provide a connection to the local network
room devices. The network bridge shall use industry standard BACnet MS/TP network
communication and an optically isolated EIA/TIA RS-485 transceiver.
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2.14

1.

2.

The network bridge shall be provided as a separate module connected on the local
network through an available RJ-45 port.

Provide Plug n” Go operation to automatically discover room devices connected to the
local network and make all device parameters visible to the segment manager via the
segment network. No commissioning shall be required for set up of the network bridge
on the local network.

The network bridge shall automatically create standard BACnet objects for selected
devices to allow any BACnet-compliant BAS to include lighting control and power
monitoring features as provided by the devices on each local network. BACnet objects
will be created for the addition or replacement of any given device for the installed life of
the system. Products requiring that an application-specific point database be loaded to
create or map BACnet objects are not acceptable. Systems not capable of providing
BAChnet data for control devices via a dedicated BACnet Device ID and physical MS/TP
termination per room are not acceptable. Standard BACnet objects shall be provided as
follows:

Read/write the normal or after hours schedule state for the room

Read the detection state of each occupancy sensor

Read the aggregate occupancy state of the room

Read/write the On/Off state of loads

Read/write the dimmed light level of loads

Read the button states of switches

Read total current in amps, and total power in watts through the load controller
Read/write occupancy sensor time delay, PIR sensitivity and ultrasonic sensitivity
settings

Activate a preset scene for the room

Read/write daylight sensor fade time and day and night setpoints

Read the current light level, in footcandles, from interior and exterior photosensors
and photocells

Set daylight sensor operating mode

Read/write wall switch lock status

Read watts per square foot for the entire controlled room

Write maximum light level per load for demand response mode

Read/write activation of demand response mode for the room

Activate/restore demand response mode for the room

BR Mo ao o

o

os osg—

WattStopper product numbers: LMBC-300

LMCP LIGHTING CONTROL PANELS AND LMZC ZONE CONTROLLER

HARDWARE: Provide LMCP lighting control panels in the locations and capacities as
indicated on the plans and schedules. Each panel shall be of modular construction and consist of
the following components:

1.

2.

Enclosure/Tub shall be NEMA 1, sized to accept an interior with 1 - 8 relays, 1 - 24
relays and 6 four-pole contactors, or 1 - 48 relays and 6 four-pole contactors.

Cover shall be configured for surface or flush wall mounting of the panel as indicated on
the plans. LMCP panel cover shall have a hinged and lockable door with restricted
access to line voltage section of the panel.

Interior assembly shall be supplied as a factory assembled component specifically
designed and listed for field installation. The interior construction shall provide total
isolation of high voltage (Class 1) wiring from low voltage (Class 2) wiring within the
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assembled panel. The interior assembly shall include intelligence boards, power supply,
DIN rails for mounting optional Class 2 control devices, and individually replaceable
latching type relays. The panel interiors shall include the following features:

a. Removable, plug-in terminal blocks with connections for all low voltage
terminations.

b. Individual terminal block, override pushbutton, and LED status light for each
relay.

c. Direct wired switch inputs associated with each relay shall support 2-wire

momentary switches only.

d. Digital inputs (four RJ-45 jacks) shall support 1-, 2-, 3-, 4-, and 8-button digital
switches; digital IO modules capable of receiving 0-5V or 0-10V analog photocell
inputs; digital IO modules capable of receiving momentary or maintained contact
closure inputs or analog sensor inputs; digital daylighting sensors; and digital
occupancy sensors. Inputs are divided into two separate digital networks, each
capable of supplying 250mA to connected devices.

e. True relay state shall be indicated by the on-board LED and shall be available to
external control devices and systems via BACnet.

f. Automatically sequenced operation of relays to reduce impact on the electrical
distribution system when large loads are controlled simultaneously.

g. Group and pattern control of relays shall be provided through a simple keypad
interface from a handheld IR programmer. Any set of relays can be associated with
a group for direct on/off control or pattern (scene) control via a simple
programming sequence using the relay override pushbuttons and LED displays for
groups 1-8 or a handheld IR programmer for groups 1-99.

h. Relay group status for shall be provided through LED indicators for groups 1-8
and via BACnet for groups 1-99. A solid LED indicates that the last group action
called for an ON state and relays in the group are on or in a mixed state.

4. Single-pole latching relays with modular plug-in design. Relays shall provide the
following ratings and features:

a. Electrical:

1) 30 amp ballast at 277V

2) 20 amp ballast at 347V

3)  20amp tungsten at 120V

4) 30 amp resistive at 347V

5) 1.5 HP motor at 120V

6) 14,000 amp short circuit current rating (SCCR) at 347V

7)  Relays shall be specifically UL 20 listed for control of plug-loads

b. Mechanical:

1)  Replaceable, 2” KO mounting with removable Class 2 wire harness.

2)  Actuator on relay housing provides manual override and visual status
indication, accessible from Class 2 section of panel.

3) Dual line and load terminals each support two #14 - #12 solid or stranded
conductors.

4) Tested to 300,000 mechanical on/off cycles.

5. Isolated low voltage contacts provide for true relay status feedback and pilot light
indication.

6. Power supply shall be a multi-voltage transformer assembly with rated power to supply
all electronics, occupancy sensors, switches, pilot lights, and photocells as necessary to
meet the project requirements. Power supply to have internal over-current protection with
automatic reset and metal oxide varistor protection.
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7.

10.

Where indicated, lighting control panels designated for control of emergency lighting

shall be provided with factory installed provision for automatic by pass of relays

controlling emergency circuits upon loss of normal power. Panels shall be properly listed
and labeled for use on emergency lighting circuits and shall meet the requirements of

UL924 and NFPA 70 - Article 700.

Integral system clock shall provide scheduling capabilities for panel-only projects

without segment networks or BAS control.

a. Each panel shall include digital clock capability able to issue system wide
automation commands to up to (11) eleven other panels for a total of (12) twelve
networked lighting control panels. The clock shall provide capability for up to 254
independent schedule events per panel for each of the ninety-nine system wide
channel groups.

b. The clock capability of each panel shall support the time-based energy saving
requirements of applicable local energy codes.

c. The clock module shall provide astronomic capabilities, time delays, blink
warning, daylight savings, and holiday functions and will include a battery back up
for the clock function and program retention in non-volatile FLASH memory.
Clocks that require multiple events to meet local code lighting shut off
requirements shall not be allowed.

d. The clock capability of each panel shall operate on a basis of ON/OFF or Normal
Hours/After Hours messages to automation groups that implement pre-configured
control scenarios. Scenarios shall include:

1) Scheduled ON / OFF

2)  Manual ON/ Scheduled OFF

3)  Astro ON/ OFF (or Photo ON / OFF)

4)  Astro and Schedule ON / OFF (or Photo and Schedule ON / OFF)

e. The user interface shall be a portable IR handheld remote control capable of
programming any panel in the system (LMCT-100)
f. The clock capability of each panel shall employ non-volatile memory and shall

retain user programming and time for a minimum of 10 years.

g Schedules programmed into the clock of any one panel shall be capable of
executing panel local schedule or Dark/Light (photocell or Astro) events for that
panel in the event that global network communication is lost. Lighting control
panels that are not capable of executing events independently of the global network
shall not be acceptable.

The lighting control panel can operate as a stand-alone system, or can support schedule,

group, and photocell control functions, as configured in a Segment Manager controller,

via a segment network connection.

The lighting control panel shall support digital communications to facilitate the extension

of control to include interoperation with building automation systems and other

intelligent field devices. Digital communications shall be RS485 MS/TP-based using the

BAChnet® protocol.

a. The panel shall have provision for an individual BACnet device ID and shall
support the full 222 range (0 — 4,193,304). The device ID description property
shall be writable via the network to allow unique identification of the lighting
control panel on the network.

b. The panel shall support MS/TP MAC addresses in the range of 0 — 127 and baud
rates of 9600k, 38400k, 76800k, and 115.2k bits per second.
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11.

C.

Lighting control relays shall be controllable as binary output objects in the instance
range of 1 — 64. The state of each relay shall be readable and writable by the BAS
via the object present value property.

Lighting control relays shall report their true on/off state as binary input objects in

the instance range of 1 — 64.

The 99 group Normal Hours/After Hours control objects associated with the panel

shall be represented by binary value objects in the instance range of 201 — 299.

The occupancy state of each channel group shall be readable and writable by the

BAS via the object present value property. Commanding 1 to a channel group will

put all relays associated with the channel into the normal hours mode.

Commanding 0 or NULL shall put the relays into the after hours mode.

Setup and commissioning of the panel shall not require manufacturer-specific

software or a computer. All configuration of the lighting control panel shall be

performed using standard BACnet objects or via the handheld IR programming
remote. Provide BACnet objects for panel setup and control as follows:

1)  Binary output objects in the instance range of 1 — 64 (one per relay) for
on/off control of relays.

2)  Binary value objects in the instance range of 1 — 99 (one per channel) for
normal hours/after hours schedule control.

3)  Binary input objects in the instance range of 1 — 64 (one per relay) for
reading true on/off state of the relays.

4)  Analog value objects in the instance range of 101 — 199 (one per channel
group) shall assign a blink warn time value to each channel. A value of 5
shall activate the blink warn feature for the channel and set a S-minute
grace-time period. A value of 250 shall activate the sweep feature for the
channel and enable the use of sweep type automatic wall switches.

a) The description property for all objects shall be writable via the
network and shall be saved in non-volatile memory within the panel.

b) The BO and BV 1 — 99 objects shall support BACnet priority array
with a relinquish default of off and after hours respectively.
Prioritized writes to the channel BV objects shall propagate
prioritized control to each member relay in a way analogous to the
BACnet Channel object described in addendum aa.
(http://www.bacnet.org/Addenda/Add-135-2010aa.pdf)

¢)  Panel-aggregate control of relay Force Off at priority 2 shall be
available via a single BV5 object. Force On at priority 1 shall be
available via a single BV4 object.

d)  Lockout of all digital switch buttons connected to a given panel shall
be command-able via a single BV2 object. The lock status of any
connected switch station shall be represented as BV101-196.

In addition to the LMCP Relay Panels, an LMZC Zone Controller panel shall be
available for zero-relay applications. The panel is designed for applications where
LMFC-011 Fixture Controllers or other distributed load controllers are used to switch
and/or dim the controlled loads. Key similarities to and differences from the LMCP
panel design shall include:

a.
b.
c.

The LMZC shall use the same intelligence board as the LMCP relay panel.

The LMZC shall not include relay driver boards or relays.

The LMZC shall have a removable interior section to facilitate installation, and a
Tub/Cover. Cover is for surface mounting applications only.
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12.

13.

d. The LMZC tub shall have two interior KOs to allow installation of LMPB-100
Power Boosters. Each installed Power Booster can provide an additional 150 mA
for either of the two available local networks provided by the LMZC.

e. All programming and networking (whether Local Network and/or Segment
Network) capabilities in the LMZC Zone Controller shall be similar to capabilities
for LMCP relay panels, except for functions designed for panel-mounted HDR
relays.

To aid in project start up, if LMFC Fixture Controllers are connected to an LMZC Zone

Controller, Plug n’ Go automatic configuration will establish a unique sequence of

operation so that all LMFC-controlled fixtures will turn on to 50% output when any

digital occupancy sensor detects motion..

WattStopper Product Number: Relay Panels: LMCP8, LMCP24 or LMCP48, Zone

Controller: LMZC-301.

B.  USER INTERFACE Each lighting control panel system shall be supplied with at least (1)
handheld configuration tool (LMCT-100). As a remote programming interface the configuration
tool shall allow setup, configuration, and diagnostics of the panel without the need for software
or connection of a computer. The user interface shall have the following panel-specific
functions as a minimum:

1.

2.

Set network parameters including panel device ID, MS/TP MAC address, baud rate and
max master range.

Relay Group creation of up to 99 groups. Group creation shall result in programming of
all seven key relay parameters for member relays. The seven parameters are as follows:
After-hours Override Time Delay, Normal Hours Override Time Delay, Action on
Transition to Normal Hours, Action on Transition to After Hours, Sensor Action During
Normal Hours, Sensor Action During After Hours, Blink-Warn Time for After Hours.
Program up to 254 separate scheduled events. Events shall occur on seven day intervals
with each day selectable as active or inactive, and shall be configurable as to whether the
event is active on holidays. Holidays are also defined through the User Interface.
Program up to 32 separate Dark/Light events. Events shall have a selectable source as
either calculated Astro with delay, or a digital IO module with an integral 0-5V or 0-10V
analog photocell. Dark/Light events shall occur on seven day intervals with each day
selectable as active or inactive, and shall be configurable as to whether the event is active
on holidays.

Button binding of digital switches to groups shall be accessible via the handheld IR
remote and accomplished from the digital switch station.

Programming of panel location information shall be accomplished by the handheld IR
remote and include at a minimum LAT, LON, DST zone, and an approximate city/state
location.

WattStopper Product Number: LMCT-100

2.15 SEGMENT MANAGER

A.  For networked applications, the Digital Lighting Management system shall include at least one
segment manager to manage network communication. It shall be capable of serving up a
graphical user interface via a standard web browser utilizing either unencrypted TCP/IP traffic
via a configurable port (default is 80) or 256 bit AES encrypted SSL TCP/IP traffic via a
configurable port (default is 443).
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B.  Each segment manager shall have integral support for at least three segment networks. Segment
networks may alternately be connected to the segment manger via external BACnet-to-IP
interface routers and switches, using standard Ethernet structured wiring. Each router shall
accommodate one segment network. Provide the quantity of routers and switches as shown on

the plans.

C.  Operational features of the Segment Manager shall include the following:

1. Connection to PC or LAN via standard Ethernet TCP/IP via standard Ethernet TCP/IP
with the option to use SSL encrypted connections for all traffic.

2. Easy to learn and use graphical user interface, compatible with Internet Explorer 8, or
equal browser. The Segment Manager shall not require installation of any lighting control
software on an end-user PC.

3. Log in security capable of restricting some users to view-only or other limited operations.

4. Segment Manager shall provide two main sets of interface screens — those used to
initially configure the unit (referred to as the config screens), and a those used to allow
users to dynamic monitor the performance of their system, and provide a centralized
scheduling interface. Capabilities using the Config Screens shall include:

a.

Automatic discovery of devices and relay panels on the segment network(s).
Commissioning beyond activation of the discovery function shall not be required
to provide communication, monitoring or control of all local networks and lighting
control panels.

Allow information for all discovered devices to be imported into the Segment
Manager via a single XML based site file from the WattStopper LMCS Software,
significantly reducing the time needed to make a system usable by the end user.
Importable information can include text descriptions of every component and
individual loads, and automatic creation of room location information and overall
structure of network. Info entered into LMCS should not have to be re-entered
manually via keystrokes into the Segment Manager

After discovery, all rooms and panels shall be presented in a standard navigation
tree format. Selecting a device from the tree will allow the device settings and
operational parameters to be viewed and changed by the user.

Ability to view and modify device operational parameters. It shall be possible to
set device parameters independently for normal hours and after hours operation
including sensor time delays and sensitivities, and load response to sensor
including Manual-On or Auto-On.

Provide capabilities for integration with a BAS via BACnet protocol. At a
minimum, the following points shall be available to the BAS via BACnet IP
connection to the segment manager: room occupancy state; room schedule mode;
room switch lock control; individual occupancy sensor state; room lighting power;
room plug-load power; load ON/OFF state; load dimming level; panel channel
schedule state; panel relay state; and Segment Manager Group schedule state
control. Any of above items shall be capable of being moved into an “Export
Table” that will provide any integrator with only the data they need, and by using
the Export Table effectively create a firewall between the integrator’s request for
info and the overall system performance.

5. Capabilities using the Segment Manager’s Dashboard Screens shall include:

a.

A dynamic “tile” based interface that allows easy viewing of each individual
room’s lighting and plug load power consumption, and lighting and plug load
power density (power consumption information requires Enhanced Room and Plug
Load Controllers with integral current transducers such as LMRC-21x).Tiles will
be automatically organized according to location so a single tile for the building
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2.16

summarizes all information for tiles beneath it on every floor, in every area, in
every room. Tiles shall be color coded based on three energy target parameters,
allowing an owner to quickly identify rooms that are not performing efficiently.
Tiles for rooms with occupancy sensors shall include an icon to indicate whether
that room is occupied. Tiles shall be clickable, and when clicked the underlying
hierarchical level of tiles shall become visible. The tile interface shall be accessible
via mouse, or touch screen devices. Tiles shall be created automatically by the
segment manager, based on the information found during the device discovery
and/or information included in a file imported in from LMCS (such as tagged
descriptions for each room) without any custom programming.

b. Ability to set up schedules for local networks (rooms) and panels. Schedules shall
be capable of controlling individual rooms with either on/off or normal hours/after
hours set controlled zones or areas to either a normal hours or after hours mode of
operation. Support for annual schedules, holiday schedules and unique date-bound
schedules, as well as astro On or astro Off events with offsets. Schedules shall be
viable graphically as time bars in a screen set up to automatically show scheduled
events by day, week or month.

c. Ability to provide a simple time vs. power graph based on information stored in
each Segment Manager’s memory (typically two to three days’ data).

6. If shown in the contract drawings, Segment Managers shall be integrated into a larger
control network by the addition of a Network Supervisor package. The Supervisor is a
server level computer running a version of the Segment Manager interface software with
dedicated communication and networking capability, able to pull information
automatically from each individual Segment Manager in the network. By using a
Supervisor, information for individual Segment Managers can be accessed and stored on
the Supervisor’s hard drive, eliminating the risk of data being overwritten after a few
days because of Segment Manager memory limits.

7. The Segment Manager shall allow access and control of the overall system database via
Native Niagara AX FOX connectivity. Systems that must utilize a Tridium Niagara
controller in addition to the programming, scheduling and configuration server are not
acceptable.

Segment Manager shall support multiple rooms as follows:

1. Support up to 120 network bridges and 900 digital in-room devices (LMSM-3E).

2. Support up to 300 network bridges and 2,200 digital in room devices, connected via
network routers and switches (LMSM-6E).

WattStopper Product Numbers: LMSM-3E, LMSM-6E, LM-SUPERVISOR, NB-ROUTER,
NB-SWITCH, NB-SWITCH-8, NB-SWITCH-16.

PROGRAMMING, CONFIGURATION AND DOCUMENTATION SOFTWARE

PC-native application for optional programming of detailed technician-level parameter
information for all products, including all parameters not accessible via BACnet and the
handled IR configuration tool. Software must be capable of accessing room-level parameter
information locally within the room when connected via the optional LMCI-100 USB
programming adapter, or globally for many segment networks simultaneously utilizing standard
BACnet/IP communication.

Additional parameters exposed through this method include but are not limited to:
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1.

2.

Occupancy sensor detection LED disable for performance and other aesthetic spaces

where blinking LEDs present a distraction.

Six occupancy sensor action behaviors for each controlled load, separately configurable

for normal hours and after hours modes. Modes include: No Action, Follow Off Only,

Follow On Only, Follow On and Off, Follow On Only with Override Time Delay, Follow

Off Only with Blink Warn Grace Time, Follow On and Off with Blink Warn Grace Time.

Separate fade time adjustments per load for both normal and after hours from 0 - 4 hours.

Configurable occupancy sensor re-trigger grace period from 0 - 4 minutes separate for

both normal hours and after hours.

Separate normal hours and after hours per-load button mode with modes including: Do

nothing, on only, off only, on and off.

Load control polarity reversal so that on events turn loads off and vice versa.

Per-load DR (demand response) shed level in units of percent.

Load output pulse mode in increments of 1second.

Fade trip point for each load for normal hours and after hours that establishes the dimmer

command level at which a switched load closes its relay to allow for staggered On of

switched loads in response to a dimmer.

Generation of reports at the whole file, partial file, or room level. Reports include but are

not limited to:

a. Device list report: All devices in a project listed by type.

b. Load binding report: All load controller bindings showing interaction with sensors,
switches, and daylighting.

c. BAChnet points report: Per room Device ID report of the valid BACnet points for a

given site's BOM.

d. Room summary report: Device manifest for each room, aggregated by common
BOM, showing basic sequence of operations.

e. Device parameter report: Per-room lists of all configured parameters accessible via
hand held IR programmer for use with O&M documentation.

f. Scene report: All project scene pattern values not left at defaults (i.e. 1 = all loads
100%, 2 = all loads 75%, 3 = all loads 50%, 4 = all loads 25%, 5-16 = same as
scene 1).

g. Occupancy sensor report: Basic settings including time delay and sensitivity(ies)

for all occupancy sensors.

C.  Network-wide programming of parameter data in a spreadsheet-like programming environment
including but not limited to the following operations:

M

N
1.
2
3

Set, copy/paste an entire project site of sensor time delays.

Set, copy/paste an entire project site of sensor sensitivity settings.

Search based on room name and text labels.

Filter by product type (i.e. LMRC-212) to allow parameter set by product.
Filter by parameter value to search for product with specific configurations.

etwork-wide firmware upgrading remotely via the BACnet/IP network.

Mass firmware update of entire rooms.
Mass firmware update of specifically selected rooms or areas.
Mass firmware upgrade of specific products.

E.  WattStopper Product Number: LMCS-100, LMCI-100
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2.17

A.

PART 3 -

3.1

EMERGENCY LIGHTING CONTROL DEVICES

Emergency Lighting Control Unit — A UL 924 listed device that monitors a switched circuit
providing normal lighting to an area. The unit provides normal ON/OFF control of emergency
lighting along with the normal lighting. Upon normal power failure the emergency lighting
circuit will close, forcing the emergency lighting ON until normal power is restored. Features
include:

1. 120/277 volts, 50/60 Hz, 20 amp ballast rating

2. Push to test button

3. Auxiliary contact for remote test or fire alarm system interface

WattStopper Product Numbers: ELCU-100, ELCU-200.

EXECUTION

CONTRACTOR INSTALLATION AND SERVICES

Contractor to install all devices and wiring in a professional manner. All line voltage
connections to be tagged to indicate circuit and switched legs.

Contractor to install all room/area devices using manufacturer’s factory-tested Cat 5e cable with
pre-terminated RJ-45 connectors. If pre-terminated cable is not used for room/area wiring, the
contractor is responsible for testing each field-terminated cable following installation, and shall
supply the lighting controls manufactuerer with test results. Contractor to install any room to
room network devices using manufacturer-supplied LM-MSTP network wire. Network wire
substitution is not permitted and may result in loss of product warranty per SEGMENT
NETWORK  section of specification. Low voltage wiring topology must comply with
manufacturer’s specifications. Contractor shall route network wiring as shown in submittal
drawings as closely as possible, and shall document final wiring location, routing and topology
on as built drawings.

Install the work of this Section in accordance with manufacturer’s printed instructions unless
otherwise indicated. Before start up, contractor shall test all devices to ensure proper
communication.

Calibrate all sensor time delays and sensitivity to guarantee proper detection of occupants and
energy savings.
1. Adjust time delay so that controlled area remains lighted while occupied.

Provide written or computer-generated documentation on the configuration of the system
including room by room description including:

1. Sensor parameters, time delays, sensitivities, and daylighting setpoints.
2. Sequence of operation, (e.g. manual ON, Auto OFF. etc.)
3. Load Parameters (e.g. blink warning, etc.)

Post start-up tuning — After 30 days from occupancy contractor shall adjust sensor time delays
and sensitivities to meet the Owner’s requirements. Provide a detailed report to the Architect /
Owner of post start-up activit
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3.2

33

A.

FACTORY SERVICES

Upon completion of the installation, the manufacturer's factory authorized representative shall
start up and verify a complete fully functional system.

The electrical contractor shall provide both the manufacturer and the electrical engineer with
three weeks written notice of the system start up and adjustment date.

Upon completion of the system start up, the factory-authorized technician shall provide the
proper training to the owner's personnel on the adjustment and maintenance of the system.

ACCEPTANCE TESTING SUPPORT SERVICES

On all California projects, a certified lighting controls acceptance test technician (CLCATT)
must verify the installation of the lighting control system. Manufacturer should include an extra
day of factory technician’s time to assist the CLCATT review the functionality and settings of
the lighting control hardware per the requirements in the California State forms. It will be the
CLCATT’s responsibility to create and complete any forms required for the commissioning
process, although the manufacturer or contractor may offer spreadsheets and/or printouts to
assist the CLCATT with this task.

END OF SECTION 260923
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SECTION 261200 - MEDIUM-VOLTAGE TRANSFORMERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  This Section includes the following types of transformers with medium-voltage primaries:
1. Pad-mounted, liquid-filled transformers.
1.3 DEFINITIONS

A. NETA ATS: Acceptance Testing Specification.

1.4 ACTION SUBMITTALS
A.  Product Data: Manufacturer’s technical data indicating rated nameplate data, capacities,
weights, dimensions, minimum clearances, installed devices, fuses and features, location of
each field connection, and performance for each type and size of transformer indicated.

B. Shop Drawings: Diagram for power, signal and control wiring.

C.  Type and size of fuses shall be verified by the coordination study.

1.5 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Floor plans, drawn to scale (1/4”=1-0") on which the following items
are shown and coordinated with each other, based on input from installers of the items involved:

1. Underground primary and secondary conduit stub-up location.
2. Dimensioned concrete base, outline of transformer, and required clearances.
3. Ground rod and grounding cable locations.

B.  Manufacturer Seismic Qualification Certification: Submit certification that transformer
assembly and components will withstand seismic forces defined in Section 260548 "Vibration
and Seismic Controls for Electrical Systems." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
a. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified."
2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate

and describe mounting and anchorage provisions.
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1.6

1.7

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Qualification Data: For testing agency.

Source quality-control test reports. Certified written reports signed by factory testing engineer
or technician including their name and review comments from the testing engineer. Each report
shall include date, location of tests and actual test data. Submit within two (2) weeks of factory
tests prior to shipment of the unit.

Field quality-control test reports. Submit within two (2) weeks of completion of field tests.

Follow-up service reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For transformer and accessories to include in emergency,
operation, and maintenance manuals.

QUALITY ASSURANCE

American made products have been acceptable to the Owner. If non-domestic products are
submitted, notice is hereby given that extensive testing shall be required to insure quality and
conformance to the Specifications. Testing shall be done by a recognized lab acceptable to the
Owner and all tests shall be witnessed by Owner’s personnel. All testing procedures and test
results shall be satisfactory to the Owner. Contractor shall be responsible for arranging the
tests, for transportation, food and lodging for minimum of one Owner’s representative to
witness the test at the testing lab. Include all costs for the above in the bid.

Contractor shall ensure that the manufacturer has a minimum of 15 years experience in the
production of medium voltage transformers similar to the type and size specified in this project.

Manufacturer shall have ISO 9001 and 9002 Certification.

Manufacturer shall have ability to readily provide replacement parts for a minimum period of
ten years, from the date of completion of the project. Provide a letter from the manufacturer
confirming the above statement.

Transformer shall be manufactured within 12 months of installation and shall be provided with
a manufacturer's warranty of no less than 3 years.

Electrical Components, Devices, Accessories including complete assembly: UL Listed and
labeled as defined in NFPA 70, Article 100.

Transformer shall comply with:

1. Institute of Electrical and Electronic Engineers, IEEE C2, IEEE (C57.12.10,
IEEE C57.12.70, and IEEE C57.12.80.

2. American National Standard Institute, ANSI C57.12.28.

3. National Fire Protection Association (NFPA).
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H.

L

1.8

A.

1.9

A.

1.10

A.

B.

4. State of California Code of Regulations (CCR).

Testing Agency Qualifications:

1. Testing agency shall be an independent company with the experience and capability to
conduct field testing indicated; shall have been a member of International Testing
Association (NETA) for a minimum of last ten (10) years.

2. The company shall have permanent in-house testing engineers and technicians on its staff

Testing company shall be located with 50 miles radius of the project.

4. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing to supervise on-site testing specified in Part 3.

5. Filed testing technician and supervisor shall have minimum ten (10) years experience in
field testing of medium voltage transformers similar to the type and rating specified on
this project.

[98]

Product Options:  Drawings indicate size, profiles, and dimensional requirements of
transformers and are based on the specific system indicated. Refer to Section 016000 "Product
Requirements."

DELIVERY, STORAGE, AND HANDLING

Store transformers protected from weather and dust so condensation will not form on or in units.
Provide temporary heating according to manufacturer's written instructions.

PROJECT CONDITIONS

Service Conditions: IEEE C37.121, usual service

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified with concrete.

Coordinate installation of louvers, doors, spill retention areas, and sumps. Coordinate
installation so no piping or conduits are installed in space allocated for medium-voltage
transformers except those directly associated with transformers.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURERS

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

1. Square D; Schneider Electric

2. Cooper Industries; Cooper Power Systems Division.

3. Eaton-Cutler-Hammer.

4. GE Electrical Distribution & Control.
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5. Siemens Energy & Automation, Inc.
6. Or approved equal

PAD-MOUNTED, LIQUID-FILLED TRANSFORMERS

Description: ANSI C57.12.13, pad-mounted, 2-winding transformers. Stainless-steel tank base
and cabinet.

Insulating Liquid: Less flammable, edible-seed-oil based, and UL listed as complying with
NFPA 70 requirements for fire point of not less than 300 deg C when tested according to
ASTM D 92. Liquid shall be biodegradable and nontoxic.

Insulation Temperature Rise: 55 deg C when operated at rated kVA output in a 40 degC
ambient temperature. Transformer shall be rated to operate at rated kilovolt ampere in an
average ambient temperature of 30 deg C over 24 hours with a maximum ambient temperature
of 40 deg C without loss of service life expectancy.

Basic Impulse Level: -95 kV.

Full-Capacity Voltage Taps: Four 2.5 percent taps, 2 above and 2 below rated high voltage;
with externally operable tap changer for de-energized use and with position indicator and
padlock hasp.

High-Voltage Switch: 200 A, make-and-latch rating of 10-kA RMS, symmetrical, arranged for
radial feed with 3-phase, 2-position, gang-operated, load-break switch that is oil immersed in
transformer tank with hook-stick operating handle in primary compartment.

Primary Fuses: 150-kV fuse assembly with fuses complying with IEEE C37.47.Rating of

current-limiting fuses shall be 50-kA RMS at specified system voltage.

1. Current-limiting type in dry-fuse holder wells, mechanically interlocked with liquid-
immersed switch in transformer tank to prevent disconnect under load.

2. Internal liquid-immersed cartridge fuses.

3. Bay-O-Net liquid-immersed fuses in series with liquid-immersed current-limiting fuses.
Bay-O-Net fuses shall be externally replaceable without opening transformer tank.

Surge Arresters: Distribution class, one for each primary phase; complying with IEEE C62.11
and NEMA LA 1; support from tank wall within high-voltage compartment. Transformers shall
have three arresters for radial-feed circuits.

High-Voltage Terminations and Equipment: Dead front with universal-type bushing wells for

dead-front bushing-well inserts, complying with IEEE 386 and including the following:

1. Bushing-Well Inserts: One for each high-voltage bushing well.

2. Surge Arresters: Dead-front, elbow-type, metal-oxide-varistor units. Provide separate
bushing for each arrester.

3. Parking Stands: One for each high-voltage bushing well.

4.  Portable Insulated Bushings: Arranged for parking insulated, high-voltage, load-break
cable terminators; one for each primary feeder conductor terminating at transformer.

Low Voltage Terminations and Equipment: Molded epoxy, with blade type spade terminals
with NEMA standard hole spacing arranged for vertical take off. Low-voltage neutral shall be
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2.3

2.4

an insulated bushing, grounded to tank by a removable ground strap. Location as shown on
Drawings. Size of phase and neutral terminations shall be based on the load side conductors
shown on the drawings.

Drain Valve: 1 inch, with sampling device.

Dial-type thermometer.

Liquid-level gage.

Pressure-vacuum gage.

Pressure Relief Device: Self-sealing with an indicator.

Mounting provisions for low-voltage current transformers.

Mounting provisions for low-voltage potential transformers.

Busway terminal connection at low-voltage compartment.

Alarm contacts for gages and thermometer listed above.

e e Al S

Enclosure: Enclosure shall be made of stainless steel with front accessible double doors
padlockable. It shall have separate compartments for high voltage and low voltage terminations.
Enclosure exterior finish shall be factory applied powder coated standard munsel green finish
over a rust inhibiting primer on treated metal surface. Furnish a minimum of three (3) years
manufacturer warranty against corrosion.1.

IDENTIFICATION DEVICES

Nameplates: Engraved, laminated-plastic or metal nameplate for each transformer, mounted
with corrosion-resistant screws. Nameplates and label products are specified in Section 260553
"Identification for FElectrical Systems." Provide a separate name plate on the inside door
indicating fuse size and type.

SOURCE QUALITY CONTROL

Factory Tests: Perform design and routine tests according to standards specified for
components. Conduct transformer tests according to ANSIC57.12.50, ANSIC57.12.51
IEEE C57.12.90, IEEE C57.12.91.

Factory Tests: Perform the following factory-certified tests on each transformer:

1. Resistance measurements of all windings on rated-voltage connection and on tap extreme
connections.

2. Ratios on rated-voltage connection and on tap extreme connections.

3. Polarity and phase relation on rated-voltage connection.

4. No-load loss at rated voltage on rated-voltage connection.

5. Excitation current at rated voltage on rated-voltage connection.

6. Impedance and load loss at rated current on rated-voltage connection and on tap extreme
connections.

7. Applied potential.

8. Induced potential.

9. Temperature Test: If transformer is supplied with auxiliary cooling equipment to provide

more than one rating, test at lowest kilovolt-ampere Class OA or Class AA rating and

highest kilovolt-ampere Class OA/FA or Class AA/FA rating.

a. Temperature test is not required if record of temperature test on an essentially
duplicate unit is available.
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10. Owner will witness all required factory tests. Notify Architect at least 30 days before
date of tests and indicate their approximate duration.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

Examine areas and conditions for compliance with requirements for medium-voltage
transformers.

Examine roughing-in of conduits and grounding systems to verify the following:

1. Wiring entries comply with layout requirements.

2. Entries are within conduit-entry tolerances specified by manufacturer and no feeders will
have to cross section barriers to reach load or line lugs.

Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where
transformers will be installed.

Verify that ground connections are in place and that requirements in Section 260526
"Grounding and Bonding for Electrical Systems" have been met. Maximum ground resistance
shall be 5 ohms at location of transformer.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install transformers on concrete bases.

1. Anchor transformers to concrete bases according to manufacturer's written instructions,
seismic codes at Project, and requirements in Section 260529 "Hangers and Supports for
Electrical Systems."

2. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both
directions than supported unit and 4 inches high.

3. Use 3000-psi, 28-day compressive-strength concrete and reinforcement as specified in
Section 033000 "Cast-in-Place Concrete."

4. Install dowel rods to connect concrete bases to concrete floor. Unless otherwise
indicated, install dowel rods on 18-inch centers around full perimeter of base.

5. Install epoxy-coated anchor bolts, for supported equipment, that extend through concrete
base and anchor into structural concrete floor.

6. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

Maintain minimum clearances and workspace at equipment according to manufacturer's written
instructions and NFPA 70.
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3.3

A.

34

3.5

3.6

IDENTIFICATION

Identify field-installed wiring and components and provide warning signs as specified in
Section 260553 "Identification for Electrical Systems."

CONNECTIONS

Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

Connect wiring according to Section 260519 "Low-Voltage Flectrical Power Conductors and
Cables."

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.

FIELD QUALITY CONTROL

Testing Agency: Engage an independent qualified testing and inspecting agency to perform the
following field tests and inspections and prepare test reports. Refer to section 260126 for

additional information on testing.

Perform the following field tests and inspections and prepare test reports:

1. After installing transformers but before primary is energized, verify that grounding
system at substation is tested at specified value or less.

2. After installing transformers and after electrical circuitry has been energized, test for
compliance with requirements.

3. Perform visual and mechanical inspection and electrical test stated in NETA ATS.
Certify compliance with test parameters.

4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Remove and replace malfunctioning units and retest as specified above.

Test Reports: Prepare written reports to record the following:

1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective actions taken to achieve

compliance with requirements.

FOLLOW-UP SERVICE

Voltage Monitoring and Adjusting: If requested by Owner, perform the following voltage

monitoring after Substantial Completion but not more than six months after Final Acceptance:

1. During a period of normal load cycles as evaluated by Owner, perform seven days of
three-phase voltage recording at secondary terminals of each transformer. Use voltmeters
with calibration traceable to National Institute of Science and Technology standards and
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with a chart speed of not less than 1 inch per hour. Voltage unbalance greater than
1 percent between phases, or deviation of any phase voltage from nominal value by more
than plus or minus 5 percent during test period, is unacceptable.

2. Corrective Actions: If test results are unacceptable, perform the following corrective
actions, as appropriate:
a. Adjust transformer taps.
b. Prepare written request for voltage adjustment by electric utility.

3. Retests:  After corrective actions have been performed, repeat monitoring until
satisfactory results are obtained.

4. Report: Prepare written report covering monitoring and corrective actions performed.

END OF SECTION 261200
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SECTION 262200 - LOW-VOLTAGE TRANSFORMERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following types of dry-type transformers rated 600 V and less, with
capacities up to 1000 kVA:
1. Distribution transformers.

1.3 ACTION SUBMITTALS

A. Product Data: Include rated nameplate data, capacities, weights, dimensions, minimum
clearances, installed devices and features, and performance for each type and size of
transformer indicated.

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

1.  Wiring Diagrams: Power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Manufacturer Seismic Qualification Certification: Submit certification that transformers,
accessories, and components will withstand seismic forces defined in Section 260548
"Vibration and Seismic Controls for Electrical Systems." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
a. The term "withstand" means "the unit will remain in place without separation of

any parts from the device when subjected to the seismic forces specified.”

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

B. Qualification Data: For testing agency.
C. Source quality-control test reports.

D. Field quality-control test reports.
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1.5

1.6

1.7

1.8

A.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For transformers to include in emergency, operation, and
maintenance manuals.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to

~ conduct the testing indicated, that is a member company of the InterNational Electrical Testing

Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in

29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1.  Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7.

Source Limitations: Obtain each transformer type through one source from a single
manufacturer.

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

Comply with IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power
Transformers."

Electrical Components, Devices, and Accessories shall be provided with the manufacturer's
warranty.

DELIVERY, STORAGE, AND HANDLING

Temporary Heating: Apply temporary heat according to manufacturer's written instructions
within the enclosure of each ventilated-type unit, throughout periods during which equipment is
not energized and when transformer is not in a space that is continuously under normal control
of temperature and humidity.

COORDINATION

Coordinate size and location of concrete bases with actual transformer provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with
concrete.

Coordinate installation of wall-mounting and structure-hanging supports with actual
transformer provided.
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PART 2 - PRODUCTS

2.1

MANUFACTURERS

A.  Manufacturers: Subject to compliance with requirements, manufacturers offering products that

2.2

23

may be incorporated into the Work include, but are not limited to, the following:

Eaton Electrical Inc.; Cutler-Hammer Products.
General Electric Company.

Myers Power Products, Inc.

Siemens Energy & Automation, Inc.

Square D; Schneider Electric.

Or approved equal

A

GENERAL TRANSFORMER REQUIREMENTS

Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.
Cores: Grain-oriented, non-aging silicon steel.

Coils: Continuous windings without splices except for taps.

1. Internal Coil Connections: Brazed or pressure type.

2. Coil Material: Copper.

DISTRIBUTION TRANSFORMERS

Comply with NEMA ST 20, and list and label as complying with UL 1561.

Provide transformers that are constructed to withstand seismic forces specified in
Section 260548 "Vibration and Seismic Controls for Electrical Systems."

Cores: One leg per phase.

Enclosure: Ventilated NEMA 250, Type 2.
1. Core and coil shall be encapsulated within resin compound, sealing out moisture and air.

Enclosure: Ventilated NEMA 250, Type 3R.
1. Core and coil shall be encapsulated within resin compound, sealing out moisture and air.

Transformer Enclosure Finish: Comply with NEMA 250.
1. Finish Color: Gray.

Taps for Transformers Smaller Than 3 kVA: One 5 percent tap above normal full capacity.

Taps for Transformers 7.5 to 24 kVA: One 5 percent tap above and one 5 percent tap below
normal full capacity.

Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5 percent
taps below normal full capacity.
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2.4

2.5

J.

K.

Insulation Class: 220 deg C, UL-component-recognized insulation system with a maximum of
150 deg C rise above 40 deg C ambient temperature.

Energy Efficiency for Transformers Rated 15 kVA and Larger:

1. Energy-Efficient Transformers Rated 15 kVA and Larger: Transformers shall comply
with DOE 10 CFR Part 431 Appendix A of Subpart K 2016 efficiency levels. Energy
efficiency under DOE 2016 requirements is to be Energy Verified by UL .

K-Factor Rating: Transformers indicated to be K-factor rated shall comply with UL 1561

requirements for nonsinusoidal load current-handling capability to the degree defined by

designated K-factor.

1.  Unit shall not overheat when carrying full-load current with harmonic distortion
corresponding to designated K-factor.

2. Indicate value of K-factor on transformer nameplate.

Electrostatic Shielding: Each winding shall have an independent, single, full-width copper
electrostatic shield arranged to minimize interwinding capacitance.

1. Arrange coil leads and terminal strips to minimize capacitive coupling between input and
output terminals.

2. Include special terminal for grounding the shield.

3 Shield Effectiveness:
a. Capacitance between Primary and Secondary Windings: Not to exceed 33

picofarads over a frequency range of 20 Hz to 1 MHz.
b. Common-Mode Noise Attenuation: Minimum of minus 120 dBA at 0.5 to 1.5
kHz; minimum of minus 65 dBA at 1.5 to 100 kHz.
c. Normal-Mode Noise Attenuation: Minimum of minus 52 dBA at 1.5 to 10 kHz.
Low-Sound-Level Requirements: Minimum of 3 dBA less than NEMA ST 20 standard sound
levels when factory tested according to IEEE C57.12.91.

IDENTIFICATION DEVICES
Nameplates: Engraved, laminated-plastic or metal nameplate for each transformer, mounted

with corrosion-resistant screws. Nameplates and label products are specified in Section 260553
"Identification for Electrical Systems."

SOURCE QUALITY CONTROL
Test and inspect transformers according to IEEE C57.12.91.

Factory Sound-Level Tests: Conduct sound-level tests on equipment for this Project.
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PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine conditions for compliance with enclosure- and ambient-temperature requirements for
each transformer.
B. Verify that field measurements are as needed to maintain working clearances required by

NFPA 70 and manufacturer's written instructions.

C. Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where
transformers will be installed.

D. Verify that ground connections are in place and requirements in Section 260526 "Grounding
and Bonding for Electrical Systems" have been met. Maximum ground resistance shall be 5
ohms at location of transformer.

E. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Install wall-mounting transformers level and plumb with wall brackets fabricated by
transformer manufacturer.
1. Brace wall-mounting transformers as specified in Section 260548 "Vibration and Seismic

Controls for Electrical Systems."

B.  Construct concrete bases and anchor floor-mounting transformers according to manufacturer's
written instructions, seismic codes applicable to Project, and requirements in Section 260529
"Hangers and Supports for Electrical Systems."

33 CONNECTIONS

A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

B. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and

Cables."

3.4 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections and prepare
test reports.

B. Perform tests and inspections and prepare test reports.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.
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C. Tests and Inspections:
1.  Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

D. Remove and replace units that do not pass tests or inspections and retest as specified above.

E. Test Labeling: On completion of satisfactory testing of each unit, attach a dated and signed
"Satisfactory Test" label to tested component.

3.5 ADJUSTING

A. Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy
period. Adjust transformer taps to provide optimum voltage conditions at secondary terminals.
Optimum is defined as not exceeding nameplate voltage plus 10 percent and not being lower
than nameplate voltage minus 3 percent at maximum load conditions. Submit recording and
tap settings as test results.

B. Output Settings Report: Prepare a written report recording output voltages and tap settings.

3.6 CLEANING
A. Vacuum dirt and debris; do not use compressed air to assist in cleaning.
END OF SECTION 262200
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SECTION 262413 - SWITCHBOARDS

PART 1 - GENERAL

1.1

1.2

1.3

A.

WY 0w p

e

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Service and distribution switchboards rated 600 V and less and 800A and above.
Transient voltage suppression devices (TVSS).

Disconnecting and overcurrent protective devices.

Instrumentation.

Control power.

Accessory components and features.

Identification.

Mimic Bus.

PN DB LN

Switchboard shall be front aligned and front accessible.

Related Sections include the following:
1. Section 260526 “Grounding and Bonding for Flectrical Systems”.

2. Section 260553 “Identification for Electrical Systems”.

3. Section 260573 "Overcurrent Protective Device Coordination Study" for short-circuit
rating of devices and for setting of overcurrent protective devices.

DEFINITIONS

NETA ATS: InterNational Electrical Testing Association - Acceptance Testing Specification.

EMI: Electromagnetic interference.

GFCI: Ground-fault circuit interrupter.

RFI: Radio-frequency interference.

RMS: Root mean square.

SPDT: Single pole, double throw.

AIC: Interrupting capacity (RMS symmetrical) in amperes.
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1.4

1.5

1.6

A.

PERFORMANCE REQUIREMENTS

Seismic Performance: Switchboards shall withstand the effects of earthquake motions

determined according to SEI/ASCE 7.

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

ACTION SUBMITTALS

Product Data: For each type of switchboard, overcurrent protective device, transient voltage
suppression device, ground-fault protector, accessory, and component indicated. Include
dimensions and manufacturers' technical data on features, performance, electrical
characteristics, ratings, accessories, and finishes.

Shop Drawings: For each switchboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details, including required horizontal

and vertical clearances and service space around equipment. Show tabulations of

installed devices, equipment features, and ratings.

Detail enclosure types for types other than NEMA 250, Type 1.

Detail bus configuration, current, and voltage ratings.

Detail short-circuit current rating of switchboards and overcurrent protective devices.

Include descriptive documentation of optional barriers specified for electrical insulation

and isolation.

Detail utility company's metering provisions with indication of approval by utility

company.

7. Include evidence of UL listing for series rating of installed devices. Series rated devices
shall not be provided unless specifically indicated on the drawings.

8.  Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

9.  Include time-current coordination curves for each type and rating of overcurrent
protective device included in switchboards. Submit on translucent log-log graft paper;
include selectable ranges for each type of overcurrent protective device.

10. Include diagram and details of proposed mimic bus.
11.  Include schematic and wiring diagrams for power, signal, and control wiring.

DA

&

Samples: Representative portion of mimic bus with specified material and finish, for color
selection.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Ceiling and floor plans, drawn to scale (1/4”=17-0"), on which the

following items are shown and coordinated with each other, based on input from installers of

the items involved:

1. Show structural members e.g columns, beams, doors etc. within the area where
switchboards are located.

Qualification Data: For qualified testing and inspection agency.
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1.7

1.8

1.9

C.

Seismic Qualification Certificates:  Submit certification that switchboards, overcurrent
protective devices, accessories, and components will withstand seismic forces. Include the
following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field Quality-Control Reports:

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with

requirements.
4. Submit within two (2) weeks of completion of tests.
CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For switchboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Section 017823
"Operation and Maintenance Data," include the following:

1. Routine maintenance requirements for switchboards and all installed components.

2. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

3. Time-current coordination curves for each type and rating of overcurrent protective

device included in switchboards. Submit on translucent log-log graft paper; include
selectable ranges for each type of overcurrent protective device.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Potential Transformer Fuses: Equal to 10 percent of quantity installed for each size and
type, but no fewer than two of each size and type.

2. Control-Power Fuses: Equal to 10 percent of quantity installed for each size and type,
but no fewer than two sets of each size and type.

3. Fuses and Fusible Devices for Fused Circuit Breakers: Equal to 10 percent of quantity
installed for each size and type, but no fewer than three of each size and type.

4. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and
type, but no fewer than three of each size and type.

5. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for
each size and type, but no fewer than three of each size and type.

6.  Indicating Lights: Equal to 10 percent of quantity installed for each size and type, but no
fewer than two of each size and type.

QUALITY ASSURANCE
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A.

American made products have been acceptable to the Owner. If non-domestic products are
submitted, notice is hereby given that extensive testing shall be required to insure quality and
conformance to the Specifications. Testing shall be done by a recognized lab acceptable to the
Owner and all tests shall be witnessed by Owner’s personnel. Testing procedures and test
results shall be satisfactory to the Owner. Contractor shall be responsible for arranging the
tests, for transportation, food and lodging for minimum of one Owner’s representative to
witness the test at the testing lab. Include all costs for the above in the bid.

Contractor shall ensure that the manufacturer has a minimum of 15 years experience in the
production of Switchboards similar to the type and size specified in this project.

Manufacturer shall have ISO 9001 or 9002 Certification.

Manufacturer shall have ability to readily provide replacement parts for a minimum period of
ten (10) years, from the date of completion of the project. Furnish a letter from the
manufacturer confirming the availability.

Switchboards shall be assembled at the manufacturer’s own manufacturing facility using its
own major devices (e.g., circuit breakers) for the assembly. These devices shall be normally
carried by the manufacturer as standard catalog items.

Switchboard shall comply with seismic zone applicable to the project. Provide certified test
reports of shake table test done by manufacturer on similar units.

Materials and equipment shall be new, modern in design and shall not have been in prior
service except as required by factory tests. Major components (e.g., primary switch,
transformer, and switchboard) shall be manufactured within six months of installation.

Source Limitations: Obtain switchboards, overcurrent protective devices and accessories
through one source from a single manufacturer through a local distributor unless otherwise
indicated. All power distribution equipment shall be of the same manufacturer as the substation.

Comply with NEMA PB 2.
Comply with NFPA 70.
Comply with UL 891.

Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 and
trained in electrical safety as required by NFPA 70E.

Product Options: Drawings indicate size, profiles, and dimensional requirements of
switchboards and are based on the specific system indicated. Refer to Part 2 "Product
Requirements."

Electrical Components, Devices, and Accessories: UL Listed and labeled as defined in
NFPA 70, Article 100 and marked for intended location and application.

Testing Agency Qualifications: Member of NETA;

1. Testing agency shall be an independent company; shall have been a member of NETA for
a minimum of ten (10) years and has permanent in-house testing engineers and
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1.10

technicians involved with testing of switchboards and OCPDs similar to those specified
on this project.

2. Testing company shall be located with 50 miles radius of the project.

3. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing to
supervise on-site testing specified in Part 3.

4. Field Testing technician and supervisor shall have minimum ten (10) years experience in
field testing of switchboards similar to the type and rating specified on this project.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for
switchboards including clearances between switchboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.

DELIVERY, STORAGE, AND HANDLING

Deliver, store, protect and handle products in accordance with manufacturer's recommended
practices and as listed in Installation and Maintenance Manual.

Each switchboard section shall be shipped in individual shipping splits for ease of handling.
They shall be mounted on shipping skids and individually wrapped.

Deliver switchboards in sections or lengths that can be moved past obstructions in delivery path
at site.

Inspect and report damage to carrier within their required time period.

Store indoors in clean dry space with uniform temperature to prevent condensation. Protect
from exposure to dirt, fumes, water, corrosive substances, and physical damage.

If stored in areas subjected to weather, cover switchboards to provide protection from weather,
dirt, dust, corrosive substances, and physical damage.

Remove loose packing and flammable materials from inside switchboards and install temporary
electric heating (250 W per section) to prevent condensation.

Handle and prepare switchboards for installation according to NECA 400.

PROJECT CONDITIONS

Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and structures
to provide pathway for moving switchboards into place.

Environmental Limitations:

1. Do not deliver or install switchboards until spaces are enclosed and weathertight, wet
work in spaces is complete and dry, work above switchboards is complete, and temporary
HVAC system is operating and maintaining ambient temperature and humidity conditions
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated

a.  Ambient Temperature: Not exceeding 104 deg F.
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1.1

1.1

C.

D.

2

A.

B.

C.

3

A.

b.  Altitude: Not exceeding 6600 feet.

Service Conditions: NEMA PB 2, usual service conditions, as follows:

1.  Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

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

1.  Notify Architect and Owner no fewer than fourteen (14) days in advance of proposed
interruption of electric service.

2. Do not proceed with interruption of electric service without Owner’s Representative and
Owner's written permission.

3.  Comply with NFPA 70E.

4.  Provide temporary standby power through a standby diesel quiet type back-up generator
complete with fuel and 7/24 monitoring if the existing service interruption exceeds 2
hours. Coordinate additional requirements with owner minimum fourteen days in
advance. Indicate method of providing temporary electric service.

COORDINATION

Coordinate layout and installation of switchboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors
and panels.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with
concrete.

Make sure switchboards shall fit in the available space shown.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within
specified warranty period.

1.  Warranty Period: Five (5) years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

MANUFACTURED UNITS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Square D; a brand of Schneider Electric
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2. Eaton Flectrical Inc.; Cutler-Hammer Business Unit.
3. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
4.  Siemens
5. Or approved equal
B. Front-Connected, Front-Accessible Switchboards:
1. Main Devices: Fixed, individually mounted unless otherwise indicated.
2. Branch Devices: Panel mounted for sizes up to 400A. Individually mounted for sizes
above 400A.

3. Sections front and rear aligned.
C. Nominal System Voltage: 480Y/277 V-
D. Main-Bus Continuous: 2500 A.

E. Seismic Requirements: Fabricate and test switchboards according to IEEE 344 to withstand
seismic forces.

F. Indoor Enclosures: Steel, NEMA 250, Type 1.

G. Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray
finish over a rust-inhibiting primer on treated metal surface.

H. Barriers: Between adjacent switchboard sections.

L Insulation and isolation for main bus of main section and main and vertical buses of feeder
sections.

I. Customer Metering Compartment: A separate customer metering compartment and section

with front hinged door, for indicated metering, and current transformers for each meter.
Current transformer secondary wiring shall be terminated on shorting-type terminal blocks: For
switchboards with space heaters, provide CTs ahead of the main so that power used by the
space heaters is recorded by the meter too.

K. Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchboard.

Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank
compartments.

M.  Pull Box on Top of Switchboard:
' 1. Provide a proper size (per NEC) pull box on the top of the switchboard.

2. Adequate ventilation to maintain temperature in pull box within same limits as
switchboard.
3. Set back from front to clear circuit-breaker removal mechanism.

4. Removable covers shall form top, front, and sides. Top covers at front/sides shall be
easily removable for drilling and cutting.

5.  Bottom shall be insulating, fire-resistive material with separate holes for cable drops into
switchboard.

6.  Cable supports shall be arranged to facilitate cabling and adequate to support cables
indicated, including those for future installation.
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2.2

N.

Buses and Connections: Three phase, four wire unless otherwise indicated.

1.  Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity, silver-
plated, copper feeder circuit-breaker line connections.

2. Load Terminals: Insulated, rigidly braced, runback bus extensions, of same material as
through buses, equipped with mechanical connectors for outgoing circuit conductors.
Provide load terminals for future circuit-breaker positions at full-ampere rating of circuit-
breaker position.

3. Ground Bus: 1/4-by-2-inch- hard-drawn copper of 98 percent conductivity, equipped
with mechanical connectors for feeder and branch-circuit ground conductors. For
busway feeders, extend insulated equipment grounding cable to busway ground
connection and support cable at intervals in vertical run.

4, Main Phase Buses and Equipment Ground Buses: Uniform capacity for entire length of
switchboard's main and distribution sections. Provide for future extensions from both
ends. ,

5. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise indicated,
equipped with mechanical connectors for outgoing circuit neutral cables. Brace bus
extensions for busway feeder neutral bus.

6.  Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness.

Future Devices: Equip compartments with mounting brackets, supports, bus connections, and
appurtenances at full rating of circuit-breaker compartment.

Bus-Bar Insulation: Factory-applied, flame-retardant, tape wrapping of individual bus bars or
flame-retardant, spray-applied insulation. Minimum insulation temperature rating of 105 deg
C.

SURGE PROTECTION DEVICES (SPDs): UL listed and labeled and complying with UL
1449.

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

1.  Square D; a brand of Schneider Electric.

2. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

3.  Orequal

SPDs with the following features and accessories:

1.  Integral disconnect switch.

2. Internal thermal protection that disconnects the SPD before damaging internal suppressor
components.

3. Indicator light display for protection status.

4.  Form-C contacts rated at 5 A and 250-V ac one normally open and one normally closed,
for remote monitoring of protection status. Contacts shall reverse on failure of any surge
diversion module or on opening of any current-limiting device. Coordinate with building
power monitoring and control system. Audible alarm activated on failure of any surge
diversion mode.

5.  Surge counter. Six digit transient counter set to total transient surge that deviate from the
sine-wave envelope by more than 125V.

Peak Surge Current Rating: The minimum single-pulse surge current withstand rating per phase
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shall not be less than 200 kA. The peak surge current rating shall be the arithmetic sum of the
ratings of the individual MOVs in a given mode.

D. Protection modes and UL 1449 VPR for grounded wye circuits with 480Y/277V or
208Y/120 V (as indicated on drawings), three-phase, four-wire circuits shall not exceed the

following:

1. Line to Neutral: 1200 V for 480Y/277 V; 1200 V for 208Y/120 V.
2. Line to Ground: 1200 V for 480Y/277 V; 1200 V for 208Y/120 V.
3. Line to Line: 2000V for 480/277V.

23 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents. Series ratings are not acceptable. Refer to drawings for additional

information.

1. Thermal-Magnetic Circuit Breakers for below 400A frame size: Inverse time-current
element for low-level overloads and instantaneous magnetic trip element for short
circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Electronic trip circuit breakers with rms sensing for circuit breakers 400A frame and
above; field-replaceable rating plug or field-replicable electronic trip; and the following
field-adjustable settings:

a. Instantaneous trip.

b.  Long- and short-time pickup levels.

c. Long and short time adjustments.

d.  Ground-fault pickup level, time delay, and 12t response.

4. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles as indicated on  drawings.
Provide shunt trip on circuit breakers indicated on single line diagram.

b.  Lugs: Mechanical style, suitable for number, size, trip ratings and conductor
material.

c.  Application Listing: Appropriate for application; type SWD for switching
fluorescent lighting loads, type HID for feeding fluorescent and high intensity
discharge (HID) lighting circuits.

d.  Ground Fault Protection: Comply with UL 1053. Integrally mounted relay with
internal memory, and three phase current transformer/sensor. and trip with field
adjustable pick-up and time delay settings, push to test feature and ground fault
indicator. No trip relay test permits ground fault simulation test without tripping.

e.  Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking
ground-fault protection function.

f. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 75 percent
of rated voltage. Verify setting with Protective Device Coordination Study.

g.  Under-voltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

h.  Auxiliary Contacts: Two SPDT switches with "a" and "b" contacts; "a" contacts
mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker
contacts.

i Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key
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2.5

shall be removable only when circuit breaker is in off position.

INSTRUMENTATION

Instrument Transformers: IEEE C57.13, NEMA EI 21.1, and the following:

1.

Potential Transformers: IEEE C57.13; 120V, 60 Hz, tapped secondary; disconnecting
type with integral fuse mountings. Burden and accuracy shall be consistent with
connected metering and relay devices.

Current Transformers: IEEE C57.13; 5 A, 60 Hz, secondary; wound—type; single
secondary winding and secondary shorting device. Burden and accuracy shall be
consistent with connected metering and relay devices.

Control-Power Transformers: Dry type, mounted in separate compartments for units
larger than 3 kVA. :

Current Transformers for Neutral and Ground-Fault Current Sensing: Connect secondary
wiring to ground overcurrent relays, via shorting terminals, to provide selective tripping
of main and tie circuit breaker. Coordinate with feeder circuit-breaker, ground-fault
protection.

Multifunction Digital-Metering Monitor: Microprocessor-based unit suitable for three- or four-
wire systems and with the following features:

1.

Switch-selectable digital display of the following values with maximum accuracy
tolerances as indicated:

Phase Currents, Each Phase: Plus or minus 1 percent.

Phase-to-Phase Voltages, Three Phase: Plus or minus 1 percent.

Phase-to-Neutral Voltages, Three Phase: Plus or minus 1 percent.

Megawatts: Plus or minus 2 percent.

Megavars: Plus or minus 2 percent.

Power Factor: Plus or minus 2 percent.

Frequency: Plus or minus 0.5 percent.

Accumulated Energy, Megawatt Hours: Plus or minus 2 percent; accumulated
values unaffected by power outages up to 72 hours.

Megawatt Demand: Plus or minus 2 percent; demand interval programmable from
five to 60 minutes.

iE Contact devices to operate remote impulse-totalizing demand meter.

Mounting: Display and control unit flush or semiflush mounted in instrument
compartment door.

Digital Meter shall be manufactured by the one following manufacturers: Square D;
Eaton-Cutler Hammer, or Shark.

PR o ae o

-

ACCESSORY COMPONENTS AND FEATURES

Accessory Set: Include tools and miscellaneous items required for overcurrent protective
device test, inspection, maintenance, and operation.

Portable Test Set: For testing functions of solid-state trip devices without removing from
switchboard. Include relay and meter test plugs suitable for testing switchboard meters and
switchboard class relays.
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2.6

A.

IDENTIFICATION

Service Equipment Label: UL labeled for use as service equipment for switchboards with one
or more service disconnecting and overcurrent protective devices.

PART 3 - EXECUTION

3.1

A.

D.

3.2

A.

C.

G.

EXAMINATION
Receive, inspect, handle, and store switchboards according to NECA 400.

Examine switchboards before installation to verify compliance with approved shop drawings.
Reject switchboards that are moisture damaged or physically damaged.

Examine elements and surfaces to receive switchboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected to the
satisfaction of the owner.

INSTALLATION
Install switchboards and accessories according to NECA 400.

Equipment Mounting: Install switchboards on concrete base, 4-inch nominal thickness.

Comply with requirements for concrete base specified in Section 033000 "Cast-in-Place

Concrete." .

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch centers around the full perimeter of concrete base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete floor.

3.  Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4.  Install anchor bolts to elevations required for proper attachment to switchboards.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from switchboard units and components.

Comply with mounting and anchoring requirements.

Operating Instructions: Frame and mount the printed basic operating instructions for
switchboards, including control and key interlocking sequences and emergency procedures.
Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic.
Mount on front of switchboards.

Install filler plates in unused spaces of panel-mounted sections.

Install overcurrent protective devices, transient voltage suppression devices, and
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34

instrumentation.

1.  Set field-adjustable switches and circuit-breaker trip ranges in accordance with the
recommendations of the Overcurrent Protective Device Short Circuit, Coordination and
Arc Flash Study.

Comply with NECA 1.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with requirements for identification specified in Section 260553
"Identification for Flectrical Systems."

Switchboard Nameplates: Label each switchboard compartment with a nameplate complying
with requirements for identification specified in Section 260553 "Identification for Flectrical
Systems."

Device Nameplates: Label each disconnecting and overcurrent protective device and each
meter and control device mounted in compartment doors with a nameplate complying with
requirements for identification specified in Section 260553 "Identification for FElectrical
Systems."

FIELD QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Perform tests and inspections.

1.  Manufacturer's Field Service: FEngage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections,
start-up and to assist in testing.

Acceptance Testing Preparation:

1.  Test insulation resistance for each switchboard bus, component, connecting supply,
feeder, and control circuit.
2. Test continuity of each circuit.

Tests and Inspections:

1.  Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. All tests shall be witnessed by owner’s representative. Provide minimum fourteen (14)

. days advance notice.

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

4.  Perform the following infrared scan tests and inspections and prepare reports:

a.  Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each switchboard. Remove
front and rear panels so joints and connections are accessible to portable scanner.

b.  Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
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3.5

3.6

3.7

each switchboard 11 months after date of Substantial Completion.
c.  Instruments and Equipment:

1)  Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Provide calibration record for
device.

5. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

Switchboard will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports, including a certified report that identifies switchboards
included and that describes scanning results. Include notation of deficiencies detected,
remedial action taken, and observations after remedial action.

ADJUSTING

Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Overcurrent
Protective Device Coordination Study."

PROTECTION

Temporary Heating:  Apply temporary heat, to maintain temperature according to
manufacturer's written instructions, until switchboard is ready to be energized and placed into
service. :

DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain switchboards,
overcurrent protective devices, instrumentation, and accessories.

END OF SECTION 262413
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:
1.  Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

1.3 DEFINITIONS
A. SVR: Suppressed voltage rating.

TVSS: Transient voltage surge suppressor.

1.4 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.
1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified."

1.5 ACTION SUBMITTALS

A, Product Data: For each type of panelboard, switching and overcurrent protective device,
transient voltage suppression device, accessory, and component indicated. Include dimensions
and manufacturers' technical data on features, performance, electrical characteristics, ratings,
and finishes.

B. Shop Drawings: For each panelboard and related equipment.
1. Include dimensioned plans, elevations, sections, and details. Show tabulations of
installed devices, equipment features, and ratings.
Detail enclosure types and details for types other than NEMA 250, Type 1.
Detail bus configuration, current, and voltage ratings.
Short-circuit current rating of panelboards and overcurrent protective devices.
Include evidence of NRTL listing for series rating of installed devices.
Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

SN
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1.6

A.

1.7

1.8

1.9

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified testing agency.

Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent

protective devices, accessories, and components will withstand seismic forces defined in

Section 260548 "Vibration and Seismic Controls for Electrical Systems." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field Quality-Control Reports:

1. Test procedures used.

2. Test results that comply with requirements.

3.  Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

Panelboard Schedules: For installation in panelboards.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For panelboards and components to include in emergency,

operation, and maintenance manuals. In addition to items specified in Section 017823

"Operation and Maintenance Data," include the following:

1.  Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1. Keys: Two spares for each type of panelboard cabinet lock.

QUALITY ASSURANCE

Testing Agency Qualifications: Member company of NETA.
1.  Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer. All power distribution equipment
shall be from the same manufacturer.
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C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for
panelboards including clearances between panelboards and adjacent surfaces and other items.
Comply with indicated maximum dimensions.

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

E. Comply with NEMA PB 1.

F. Comply with NFPA 70.

1.10 DELIVERY, STORAGE, AND HANDLING
A. Remove loose packing and flammable materials from inside panelboards.

B. Handle and prepare panelboards for installation according to NECA 407.

1.11 PROJECT CONDITIONS

A. Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work
in spaces is complete and dry, work above panelboards is complete, and temporary
HVAC system is operating and maintaining ambient temperature and humidity conditions
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:
a. Ambient Temperature: Not exceeding minus 22 deg F to plus 104 deg F.
b. Altitude: Not exceeding 6600 feet.

B. Service Conditions: NEMA PB 1, usual service conditions, as follows:
1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

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

1. Notify Architect and Owner no fewer than fourteen days in advance of proposed
interruption of electric service.

2. Do not proceed with interruption of electric service without Architect's and Owner's
written permission.

3. Comply with NFPA 70E.

1.12 COORDINATION
A. Coordinate layout and installation of panelboards and components with other construction that

penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
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B.

1.13

A.

Maintain required workspace clearances and required clearances for equipment access doors
and panels.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with
concrete.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within
specified warranty period.

1.  Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

B.

C.

D.

GENERAL REQUIREMENTS FOR PANELBOARDS

Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in
Section 260548 "Vibration and Seismic Controls for Electrical Systems."

Enclosures: Flush- and surface-mounted cabinets.

1. Rated for environmental conditions at installed location.

Indoor Dry and Clean Locations: NEMA 250, Type 1

Outdoor Locations: NEMA 250, Type 3R

Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive

Liquids: NEMA 250, Type 5.

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match
box dimensions; for flush-mounted fronts, overlap box.

3.  Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover.

4.  Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with
flanges for attachment to panelboard, wall, and ceiling or floor.

o o

5.  Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral
with enclosure body. Arrange to isolate individual panel sections.

6.  Finishes:
a. Panels and Trim: Steel factory finished immediately after cleaning and pretreating

with manufacturer's standard two-coat, baked-on finish consisting of prime coat
and thermosetting topcoat.
b. Back Boxes: Galvanized steel.
7.  Directory Card: Inside panelboard door, mounted in transparent card holder.

Incoming Mains Location: Top and bottom.

Phase, Neutral, and Ground Buses:
1.  Material: Tin-plated aluminum.
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2.2

2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.

Conductor Connectors: Suitable for use with conductor material and sizes.

1.  Material: Tin-plated aluminum.

2. Main and Neutral Lugs: Mechanical type.

3. Ground Lugs and Bus-Configured Terminators: Mechanical type.

4 Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at
opposite end of bus from incoming lugs or main device.

Service Equipment Label: UL labeled for use as service equipment for panelboards or load
centers with one or more main service disconnecting and overcurrent protective devices.

Future Devices: Mounting brackets, bus connections, filler plates, and necessary appurtenances
required for future installation of devices.

Panelboard Short-Circuit Current Rating: UL Rated for series-connected system with integral
or remote upstream overcurrent protective devices and labeled by an UL. Include size and type
of allowable upstream and branch devices, listed and labeled for series-connected short-circuit
rating by an UL.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals.

DISTRIBUTION PANELBOARDS

Manufacturers:  Subject to compliance with requirements, provide product indicated on
Drawings or comparable product by one of the following:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.

Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

Or approved equal

SR W=

Panelboards: NEMA PB 1, power and feeder distribution type.

Doors: Secured with vault-type latch with tumbler lock; keyed alike.
1. For doors more than 36 inches high, provide two latches, keyed alike.

Mains: Circuit breaker or Main Lug Only based on Drawings.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Bolt-on circuit breakers.

Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device
requires mechanical release for removal.
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2.4

A.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Manufacturers:  Subject to compliance with requirements, provide product indicated on
Drawings or comparable product by one of the following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2 General Electric Company; GE Consumer & Industrial - Electrical Distribution.

3.  Siemens Energy & Automation, Inc.

4 Square D; a brand of Schneider Electric.

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
Mains: Circuit breaker or Main Lug Only based on Drawings.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction box
equipped with ground and neutral terminal buses.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Manufacturers: Subject to compliance with requirements, provide product indicated on
Drawings or comparable product by one of the following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. ,

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

3.  Siemens Energy & Automation, Inc.

4.  Square D; a brand of Schneider Electric.

Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to

meet available fault currents.

1.  Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault
protection (6-mA trip).

3. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault
protection (30-mA trip).

4.  Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.

b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
materials.

c. Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge (HID) lighting circuits.

d.  Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
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2.5

PART 3 -

3.1

32

€. Shunt Trip: Trip coil energized from separate circuit, set to trip at 55 percent of
rated voltage. Coil voltage shall be coordinated with equipment providing the trip
signal.

f. Multipole units enclosed in a single housing or factory assembled to operate as a
single unit.

e. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle
in off position. Provide lock-on devices on circuit breaker serving life safety
equipment.

Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.

1. Fuses, and Spare-Fuse Cabinet: Comply with requirements specified in Section 262813
"Fuses."

2. Fused Switch Features and Accessories: Standard ampere ratings and number of poles.

3. Auxiliary Contacts: One normally open and normally closed contact(s) that operate with
switch handle operation.

ACCESSORY COMPONENTS AND FEATURES
Accessory Set: Include tools and miscellaneous items required for overcurrent protective
device test, inspection, maintenance, and operation.

EXECUTION

EXAMINATION
Receive, inspect, handle, and store panelboards according to NECA 407.

Examine panelboards before installation. Reject panelboards that are damaged or rusted or
have been subjected to water saturation.

Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install panelboards and accessories according to NECA 407.

Equipment Mounting: Install panelboards on concrete bases, 4-inch nominal thickness.

Comply with requirements for concrete base specified in Section 033000 "Cast-in-Place

Concrete."

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch centers around full perimeter of base.

2. For panelboards, install epoxy-coated anchor bolts that extend through concrete base and
anchor into structural concrete floor.
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3.3

3.  Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

4.  Install anchor bolts to elevations required for proper attachment to panelboards.

5. Attach panelboard to the vertical finished or structural surface behind the panelboard.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from panelboards.

Comply with mounting and anchoring requirements specified in Section 260548 "Vibration and
Seismic Controls for Electrical Systems."

Mount top of trim 90 inches above finished floor unless otherwise indicated. Maximum
mounting height for circuit breaker operating handle shall be 6’-6” AFF except where code
requires lower height. Include housekeeping pad.

Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box.

Install overcurrent protective devices and controllers not already factory installed.
1.  Set field-adjustable, circuit-breaker trip ranges.

Install filler plates in unused spaces.

Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space
designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor
space or below slab not on grade.

Arrange conductors in gutters into groups and bundle and wrap with wire ties.

Comply with NECA 1.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Section 260553 "Identification for Electrical Systems."

Create a directory to indicate installed circuit loads incorporate Owner's final room
designations. Obtain approval before installing. Use a computer or typewriter to create
directory; handwritten directories are not acceptable.

Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 260553 "Identification for Electrical Systems."

Device Nameplates: Label each branch circuit device in distribution panelboards with a
nameplate complying with requirements for identification specified in Section 260553
"Identification for Electrical Systems."
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A.

3.5

FIELD QUALITY CONTROL
Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder,
and control circuit.
2. Test continuity of each circuit.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

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

Panelboards will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports, including a certified report that identifies panelboards
included and that describes scanning results. Include notation of deficiencies detected,
remedial action taken, and observations after remedial action.

ADJUSTING

Adjust moving parts and operable component to function smoothly, and lubricate as
recommended by manufacturer.

Set field-adjustable circuit-breaker trip ranges.

Load Balancing: After Substantial Completion, but not more than 60 days after Final

Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of
the facility and at time directed. Avoid disrupting critical 24-hour services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period. Record all load readings
before and after changes and submit test records.

4. Tolerance: Difference exceeding 20 percent between phase loads, within a panelboard, is
not acceptable. Rebalance and recheck as necessary to meet this minimum requirement.
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3.6 PROTECTION
A. Temporary Heating:  Apply temporary heat to maintain temperature according to

manufacturer's written instructions.

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1

A.

1.2

1.3

" Y o0 oW »

=

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Receptacles, receptacles with integral GFCI, and associated device plates.

2. Twist-locking receptacles.

3. Weather-resistant receptacles.

4. Wall-switch and exterior occupancy sensors.

5. Floor service outlets, poke-through assemblies, service poles, and multioutlet assemblies.

DEFINITIONS
EMI: Electromagnetic interference.
GFCI: Ground-fault circuit interrupter.
Pigtail: Short lead used to connect a device to a branch-circuit conductor.
RFI: Radio-frequency interference.
TVSS: Transient voltage surge suppressor.

UTP: Unshielded twisted pair.

ADMINISTRATIVE REQUIREMENTS
Coordination:

1. Receptacles for Owner-Furnished Equipment: Match plug configurations.
2. Cord and Plug Sets: Match equipment requirements.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.
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C.

1.6

A.

1.7

A.

Samples: One for each type of device and wall plate specified, in each color specified.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

2.3

A.

MANUFACTURERS

Manufacturers' Names:  Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

1.  Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).

2.  Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

3.  Leviton Mfg. Company Inc. (Leviton).

4.  Pass & Seymour/Legrand (Pass & Seymour).

5. Or approved equal

Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.

GENERAL WIRING-DEVICE REQUIREMENTS

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

Comply with NFPA 70.

Devices that are manufactured for use with modular plug-in connectors may be substituted
under the following conditions:

1.  Connectors shall comply with UL 2459 and shall be made with stranding building wire.
2. Devices shall comply with the requirements in this Section.

STRAIGHT-BLADE RECEPTACLES

Convenience Receptacles, 125V, 20A: Comply with NEMA WD 1, NEMA WD 6
Configuration 5-20R, UL 498, and FS W-C-596.
1.  Products: Subject to compliance with requirements, provide the following:

a. Cooper; 5351 (single), CR5362 (duplex).

b. Hubbell; HBL5351 (single), HBL5352 (duplex).

c. Leviton; 5891 (single), 5352 (duplex).
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2.5

A.

2.6

A.

d. Pass & Seymour; 5361 (single), 5362 (duplex).

2. Description: Grounded, industrial extra heavy duty specification grade, back and side
wired, single-piece grounding brass strap with integral ground, impact resistant
thermoplastic nylon cover and body, smooth face with separate grounding screw and
NEMA 5-20R plug configurations.

Controlled Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6

Configuration 5-20R, UL 498, and FS W-C-596.

1. Products: Subject to compliance with requirements, provide the following:

a. Hubbell; HBL5361 (single), HBL5362 (duplex).
b. Leviton; 5361 (single), 5362 (duplex).
c. Pass & Seymour; 5361 (single), 5362 (duplex).

2. Description: Color per Architect. Grounded, industrial extra heavy duty specification
grade, back and side wired, single-piece grounding brass strap with integral ground,
impact resistant thermoplastic nylon cover and body, smooth face with separate
grounding screw and NEMA 5-20R plug configurations.

GFCIRECEPTACLES

General Description:

1. Straight blade, non-feed-through type.

2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.

3. Include indicator light that shows when the GFCI has malfunctioned and no longer
provides proper GFCI protection.

Duplex GFCI Convenience Receptacles, 125 V, 20 A:

1. Products: Subject to compliance with requirements, provide the following:
Cooper; VGF20.

Hubbell; GFR5352L.

Pass & Seymour; 2095.

Leviton; 7590.

Or approved equal

oo ow

TWIST-LOCKING RECEPTACLES

Single Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1, NEMA WD 6
Configuration L5-20R, and UL 498.
1. Products: Subject to compliance with requirements, provide the following:

a. Cooper; CWL520R.

b. Hubbell; HBL.2310.

C. Leviton; 2310.

d. Pass & Seymour; 1.520-R.

e. Or approved equal
TOGGLE SWITCHES

Comply with NEMA WD 1, UL 20, and FS W-S-896.
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B.

2.7

2.8

A.

B.

Switches, 120/277 V, 20 A:

1. Products: Subject to compliance with requirements, provide the following: Catalog
numbers in lists below are for 20-A devices; revise catalog numbers to require other
configurations and ratings.

a. Single Pole:
D Cooper; AH1221.
2)  Hubbell; HBL1221.
3)  Leviton; 1221-2.
4)  Pass & Seymour; CSB20ACI.
5)  Or approved equal

WALL PLATES

Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.

2. Material for Finished Spaces: Smooth, high-impact thermoplastic .

3.  Material for Unfinished Spaces: Galvanized steel.

4.  Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed
and labeled for use in wet and damp locations.

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover.

FINISHES

Device Color:

1.  Wiring Devices Connected to Normal Power System: As selected by Architect unless

otherwise indicated or required by NFPA 70 or device listing.

Wall Plate Color: For plastic covers, match device color.

PART 3 - EXECUTION

3.1

A.

B.

INSTALLATION

Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

Coordination with Other Trades:

1.  Protect installed devices and their boxes. Do not place wall finish materials over device
boxes and do not cut holes for boxes with routers that are guided by riding against outside
of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables. '

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint
unless the joint is troweled flush with the face of the wall.
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4.  Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:
1. Do not strip insulation from conductors until right before they are spliced or terminated
on devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70,
Article 300, without pigtails.

4.  Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that were
installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal
SCrew.

6.  Use a torque screwdriver when a torque is recommended or required by manufacturer.

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.

8.  Tighten unused terminal screws on the device.

9.  When mounting into metal boxes, remove the fiber or plastic washers used to hold
device-mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:
1. Install ground pin of vertically mounted receptacles down, and on horizontally mounted
receptacles to the right.
2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral
blade at the top.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension
vertical and with grounding terminal of receptacles on top. Group adjacent switches under

single, multigang wall plates.

H. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and
furnishings.
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3.2

A.

3.3

34

GFCI RECEPTACLES

Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is
not required.

IDENTIFICATION

Comply with Section 260553 "Identification for Electrical Systems."

Identify each receptacle with panelboard identification and circuit number. Use hot, stamped,
or engraved machine printing with black filled lettering on face of plate, and durable wire
markers or tags inside outlet boxes.

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1.
2.
3.

In healthcare facilities, prepare reports that comply with recommendations in NFPA 99.
Test Instruments: Use instruments that comply with UL 1436.

Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital
readout or illuminated digital-display indicators of measurement.

Tests for Convenience Receptacles:

Sk W

Line Voltage: Acceptable range is 105 to 132 V.

Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
Ground Impedance: Values of up to 2 ohms are acceptable.

GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

Using the test plug, verify that the device and its outlet box are securely mounted.

Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit
breaker, poor connections, inadequate fault current path, defective devices, or similar
problems. Correct circuit conditions, remove malfunctioning units and replace with new
ones, and retest as specified above.

Wiring device will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

END OF SECTION 262726
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SECTION 262813 - FUSES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:
1. Cartridge fuses rated 600-V ac and less for use in enclosed switches.
2. Plug-fuse adapters for use in Edison-base, plug-fuse sockets.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include construction details, material,
dimensions, descriptions of individual components, and finishes for spare-fuse cabinets.
Include the following for each fuse type indicated:

1. Ambient Temperature Adjustment Information: If ratings of fuses have been adjusted to
accommodate ambient temperatures, provide list of fuses with adjusted ratings.

a. For each fuse having adjusted ratings, include location of fuse, original fuse rating,
local ambient temperature, and adjusted fuse rating.
b. Provide manufacturer's technical data on which ambient temperature adjustment

calculations are based.

2. Dimensions and manufacturer's technical data on features, performance, electrical
characteristics, and ratings.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For fuses to include in emergency, operation, and

maintenance manuals. In addition to items specified in Section 017823 "Operation and
Maintenance Data," include the following:

1. Ambient temperature adjustment information.
2. Current-limitation curves for fuses with current-limiting characteristics.
3. Time-current coordination curves (average melt) and current-limitation curves

(instantaneous peak let-through current) for each type and rating of fuse.

1.5 QUALITY ASSURANCE

A. Source Limitations: Obtain fuses, for use within a specific product or circuit, from single
source from single manufacturer.
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B.

1.6

1.7

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

Comply with NEMA FU 1 for cartridge fuses.
Comply with NFPA 70.

Comply with UL 248-11 for plug fuses.

PROJECT CONDITIONS

Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more
than 100 deg F apply manufacturer's ambient temperature adjustment factors to fuse ratings.

COORDINATION

Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size
and with system short-circuit current levels.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

MANUFACTURERS

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

Cooper Bussmann, Inc.

Edison Fuse, Inc.

Ferraz Shawmut, Inc.

Littelfuse, Inc.

Or approved equal

NP

CARTRIDGE FUSES

Characteristics: NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent
with circuit voltages.

PART 3 - EXECUTION

3.1

A.

B.

FUSES

EXAMINATION

Examine fuses before installation. Reject fuses that are moisture damaged or physically
damaged.

Examine holders to receive fuses for compliance with installation tolerances and other
conditions affecting performance, such as rejection features.
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C. Examine utilization equipment nameplates and installation instructions. Install fuses of sizes
and with characteristics appropriate for each piece of equipment.
D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to
fuse ratings.
E. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 FUSE APPLICATIONS
A. Cartridge Fuses:
1. Service Entrance: Class L, fast acting.
2.  Feeders: Class L, fast acting
3. Motor Branch Circuits: Class RK1 time delay.
4, Other Branch Circuits: Class RK 1, time delay
5. Control Circuits: Class CC, fast acting
3.3 INSTALLATION
A. Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.
B. Install plug-fuse adapters in Edison-base fuseholders and sockets. Ensure that adapters are
irremovable once installed.
C. Install spare-fuse cabinet(s).
34 IDENTIFICATION
A. Install labels complying with requirements for identification specified in Section 260553
"Identification for Electrical Systems" and indicating fuse replacement information on inside
door of each fused switch and adjacent to each fuse block, socket, and holder.
END OF SECTION 262813
FUSES
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

Fusible switches.

Nonfusible switches.

Receptacle switches.

Shunt trip switches.

Molded-case circuit breakers (MCCBs).
Molded-case switches.

Enclosures.

NV AP =

1.3 DEFINITIONS
A.  NC: Normally closed.
NO: Normally open.

C.  SPDT: Single pole, double throw.

1.4 PERFORMANCE REQUIREMENTS

A.  Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects of
earthquake motions determined according to ASCE/SEI 7.
1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified.”

1.5 ACTION SUBMITTALS

A.  Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data
on features, performance, electrical characteristics, ratings, accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.

2. Current and voltage ratings.

3. Short-circuit current ratings (interrupting and withstand, as appropriate).
4. Include evidence of NRTL listing for series rating of installed devices.
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1.6

1.7

1.8

5. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices, accessories, and auxiliary components.
6. Include time-current coordination curves (average melt) for each type and rating of

overcurrent protective device; include selectable ranges for each type of overcurrent
protective device.

Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections,
details, and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified testing agency.

Seismic Qualification Certificates: For enclosed switches and circuit breakers, accessories, and
components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.

Field quality-control reports.

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

Manufacturer's field service report.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Section 017823 "Operation and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.

2. Time-current coordination curves (average melt) for each type and rating of overcurrent
protective device; include selectable ranges for each type of overcurrent protective
device.

MAINTENANCE MATERJAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective

covering for storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than
three of each size and type.
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2. Fuse Pullers: Two for each size and type.

1.9 QUALITY ASSURANCE

A.  Testing Agency Qualifications: Member company of NETA or an NRTL.
1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

B.  Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective
devices, components, and accessories, within same product category, from single source from
single manufacturer.

C.  Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces
and other items. Comply with indicated maximum dimensions.

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

E.  Comply with NFPA 70.

1.10 PROJECT CONDITIONS

A.  Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:
1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

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

1. Notify Owner no fewer than 14 days in advance of proposed interruption of electric
service.

2. Indicate method of providing temporary electric service.

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

4. Comply with NFPA 70E.

1.11 COORDINATION
A.  Coordinate layout and installation of switches, circuit breakers, and components with equipment

served and adjacent surfaces. Maintain required workspace clearances and required clearances
for equipment access doors and panels.
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PART 2 - PRODUCTS

2.1

2.2

A.

FUSIBLE SWITCHES

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

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.

Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

Or approved equal

e

Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, with clips or bolt pads to accommodate specified fuses, lockable handle with
capability to accept three padlocks, and interlocked with cover in closed position.

Accessories:
1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.
3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are

specified.
4, Lugs: Mechanical type, suitable for number, size, and conductor material.
5. Service-Rated Switches: Labeled for use as service equipment.
NONFUSIBLE SWITCHES

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

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.

Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

Or approved equal

N e

Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with
cover in closed position.

Accessories:
1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.
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A.

2.4

2.5

SHUNT TRIP SWITCHES

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

1. Cooper Bussmann, Inc.

2. Ferraz Shawmut, Inc.

3. Littelfuse, Inc.

4. Or approved equal

General Requirements: Comply with ASME A17.1, UL 50, and UL 98, with 200-kA
interrupting and short-circuit current rating when fitted with Class J fuses.

Switches: Three-pole, horsepower rated, with integral shunt trip mechanism and Class J fuse
block; lockable handle with capability to accept three padlocks; interlocked with cover in closed
position.

Control Circuit: 120-V ac; obtained from integral control power transformer, with primary and
secondary fuses, with a control power source of enough capacity to operate shunt trip,
connected pilot, and indicating and control devices.

MOLDED-CASE CIRCUIT BREAKERS

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

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.

Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

Or approved equal

N

General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with
interrupting capacity to comply with available fault currents.

Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for
circuit-breaker frame sizes 250 A and larger.

Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.

2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.

3. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting
circuits.

ENCLOSURES
Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50,

to comply with environmental conditions at installed location.
1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
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2. Outdoor Locations: NEMA 250, Type 3R.

3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.

4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
NEMA 250, Type 12.

PART 3 - EXECUTION

3.1

A.

3.2

3.3

34

EXAMINATION

Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

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

Comply with mounting and anchoring requirements specified in Section 260548 "Vibration and
Seismic Controls for Electrical Systems."

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

Install fuses in fusible devices.

Comply with NECA 1.

IDENTIFICATION

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

1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect,
test, and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.
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D.  Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component,
connecting supply, feeder, and control circuit.
2. Test continuity of each circuit.

E. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

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

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each enclosed switch and
circuit breaker. Remove front panels so joints and connections are accessible to
portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each enclosed switch and circuit breaker 11 months after date of Substantial
Completion.

c. Instruments and Equipment: Use an infrared scanning device designed to measure

temperature or to detect significant deviations from normal values. Provide
calibration record for device.
4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

F.  Enclosed switches and circuit breakers will be considered defective if they do not pass tests and
inspections.

G.  Prepare test and inspection reports, including a certified report that identifies enclosed switches
and circuit breakers and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

B.  Set field-adjustable circuit-breaker trip ranges

END OF SECTION 262816
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SECTION 263323 - CENTRAL BATTERY EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

A.

SUMMARY

Furnishing, installing and connecting emergency system to lighting fixtures, signal systems, and
electrical loads as indicated on Drawings.

DEFINITIONS

CIS: Central Inverter System.

UPS: Uninterruptible Power Supply.

DESIGN REQUIREMENTS

Emergency systems shall be supplied from storage batteries with charging unit with a minimum
of 90 minutes back-up capacity for lighting systems by the furnishing of an CIS, and a
minimum of 30 minute back-up for Data Systems by furnishing of an UPS. These 2 systems
shall be separate and independent of each other. Systems shall be installed in accordance with
requirements of all codes and regulations.

QUALITY ASSURANCE

The manufacturer shall have been producing inverter system equipment for at least 5
consecutive years.

Systems shall undergo full load burn in testing at the factory.

Systems shall be listed by UL, or another Nationally Recognized Testing Laboratory (NRTL).
A manufacturer’s technical representative shall be available for system start-up, warranty work,
and service calls.

WARRANTY

Manufacturer shall provide a 2 year material warranty and a 10 year material warranty for
battery cells.

Installer shall provide a 2 year labor warranty.
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PART 2 - PRODUCTS

2.1

A.

COMPONENTS

CIS and UPS:
1. General: Each system shall be furnished with following features:

a.

System shall automatically protect itself against damage from overloads and short
circuits while powered from either utility AC or during emergency inverter
operations. System shall automatically disconnect load when battery voltage drops
below approximately 85 percent of nominal battery voltage.

Batteries of system shall be maintenance-free type with lead calcium grids and
shall be provided with a 10-year manufacturer’s warranty. Batteries shall have
sufficient capacity to power inverter at full rated load for a minimum of 90 minutes
for lighting loads and PABX and PA systems, without battery voltage dropping
below 85 percent of nominal battery voltage. Battery manufacturer's data sheets
shall be provided indicating recommended charge rates, operating conditions and
warranty years. Batteries shall be connected and installed in accordance with
recommendations of battery manufacturer, and shall be individually labeled with
make and model identification. Secure batteries to withstand seismic vibrations.
Batteries shall be replaceable in field.

System shall be enclosed in a heavy gage, commercial grade steel cabinet,
including hinged and lockable doors. Locks shall be keyed to Corbin No. 60 keys.
Provide input and output manual disconnects for UPS System. Provide complete
operating service and parts manuals including, but not limited to, electrical
diagrams and factory test data.

2. CIS shall be furnished with following additional features:

a.

A microprocessor shall oversee inverter, and provide programmable functional
self-test according to NFPA 101 to ensure optimal system and sub-system
performance. If abnormal conditions or failure occur, warning messages shall be
issued and alarms shall be sounded so that timely action maybe taken to alleviate
problem or repair system. If inverter becomes inoperable, microprocessor shall be
capable of shutting down components to prevent further damage.

The unit shall include a self-diagnostic facsimile modem that sends a detailed unit

status report when:

1) A self-test is performed.

2)  An alarm condition exists.

3)  The status report shall be sent to 6 user defined locations. These locations
can be preprogrammed at factory, programmed on site by customer, or
remotely programmed by factory once system is installed.

4)  The self/diagnostic facsimile shall allow for remote monitoring and
troubleshooting of any abnormal conditions. The facsimile shall be provided
with a dedicated telephone line off of PBX system.

System shall be self contained, UL924 listed, designed to provide no-break power

to operate specified lighting load for 90 minutes upon power loss or brown out of

utility voltage.

The system’s operation is to be fully automatic. It shall use a linear transformer,

with boost tap and surge protection devices. Inverter shall be of Pulse Width

Modulated (PWM) design, and shall provide true “no-break” power to load at all

times. During normal operation, charger maintains battery bank at full capacity.

The three on-board microprocessors continuously monitor charger settings and
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system’s overall readiness. System consists of circuitry including an automatic,

multi-rate, software controlled charger; continuous self-diagnostics monitoring 265

various parameters, and programmable system testing capabilities. System shall

incorporate 30 individual alarms and 9 systems logs. All Logs and Alarms are to
be automatically recorded and readily displayed through microprocessor controlled

User Interface Display (UID). System shall also include a RS232 Serial port for

remote communications.

e. The system’s automatic overload and short circuit protection in normal and
emergency operations shall consist of 150% momentary surge capability, 120%
overload for 5 minutes, and 110% overload for 10 minutes. System protection shall
also include a low battery voltage disconnect, AC input circuit breaker, a DC input
fuse and switch, and an AC output fuse. System shall supply a digitally generated
sinusoidal output waveform (PWM) with less than 5% total harmonic distortion at
rated linear load. A boost tap transfer protection circuit shall maintain desired
output voltage during low voltage “brownout” situations, without continuously
switching to batteries; thereby preserving battery capacity.

f. Start Up and Maintenance: Microprocessor shall contain commission data
including unit size, serial number, order number, and battery configuration.
Software shall be furnished to assist in installation of equipment, brownout
selection, and functional self-test.

g Unit shall be furnished with 5 normally on output circuit breakers with alarm, and
5 normally off circuit breakers with alarm. Provide a descriptive circuit designation
schedule.

h. IPS shall be Spectron LSN by Dual-Lite, Illuminator by Myers Power Products, or
District approved equal.

3. UPS shall have following additional features:

a. System shall be a self-contained, hard-wired (input and output), UL listed system
designed to provide continuous AC power; it shall be fully compatible with
connected loads and shall provide a sinusoidal output waveform with 6 percent or
less of maximum total harmonic distortion. System input and output ratings shall
be as indicated on Drawings. System shall have a throughput efficiency (with
utility power on) of at least 90 percent, excluding charger and shall include, but not
be limited to, AC sensing equipment, automatic transfer switch, battery charger,
batteries, DC to AC inverter, ferro-resonant transformer, and rectifier.

b. Sensing and transfer equipment shall operate as follows:

1) Under normal operating conditions, load shall be powered by normal AC
line supply that has been filtered through ferro-resonant transformer. When
AC line power is present, inverter shall be off; battery charger shall be off if
batteries are fully charged.

2)  When AC line power fails, inverter shall supply AC power to transformer
from batteries. There shall be no interruption or reduction in output of
system during transfer from normal AC line supply to inverter battery
supply, or back to line.

c. Battery charger shall be furnished with solid-state circuitry and shall provide a
high charge rate, capable of restoring batteries to full rated capacity within 12
hours. High charge and float charge characteristics shall comply with
Specifications and recommendations of battery manufacturer. Battery charger shall
operate properly throughout an input voltage range of 5 percent above and below
nominal line voltage. Battery charger shall operate at 85 percent minimum
efficiency.
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d. Battery shall be sealed, maintenance free, gas recombinant, self venting, with a
suspended electrolyte. Batteries must be factory tested and approved for use with
specific inverter.

e. Solid-state DC to AC inverter shall be capable of driving full rated load at a power
factor of 0.85 leading to 0.85 lagging, and shall maintain a frequency between 59
and 61 cycles per second at rated output voltage, throughout all operating
conditions. U.P.S. shall be furnished with at least 4 - 20 amp outlets and a power
cord of at least 5 foot in length.

f. Ferro-resonant transformer shall provide filtered AC power to load and protect it
against following abnormal conditions such as spikes, sags, surges, noise,
lightning, and brownouts.

g. System shall be provided with a standard RS232 port to allow interface with
computer or remote monitoring station. Additionally, system shall be furnished
with a front panel keyboard and LCD display furnished with following metering
and control capabilities:

1) Meter functions: AC volts out, AC volts in, battery voltage, AC current in,
AC current out, VA load, DC current, frequency, heat sink temperature,
ambient temperature, time, number of power outages, log of power outages,
projected run time available, system hours, inverter hours, number of
overloads.

2)  Alarm messages for: high AC out, low AC out, near low battery, low battery
voltage, high battery voltage, ambient over temperature, heat sink over
temperature, inverter on, overload, DC disconnect, charger on to long,
charger off too long.

3) Set points for: high AC voltage, low AC voltage, high battery voltage, low
battery voltage, near low battery, high heat sink temperature, high ambient
temperature, frequency tolerance, baud rate (2400 or 4800 BPS), battery
capacity, battery charge voltage, charger equalize hours, equalize cycle.

h. Integrated maintenance bypass.

1. Subfeed breaker.

J- UPS shall be Eaton Corporation to match campus standard.

PART 3 - EXECUTION

3.1

A.

INSTALLATION, SYSTEM SHIPPING, START-UP AND TESTING

Shipping: System shall be shipped separately from batteries. Batteries shall be shipped to
Project site directly from battery supplier and shall remain in their sealed cartons until opened
and examined in presence of IOR. Batteries shall be shipped to Project site not more than 30
days before system start-up.

Start-Up: System start-up shall be performed by a technical representative of manufacturer, in
presence of Architect, with loads connected, and shall include necessary testing and adjusting to
assure proper operation of system functions. System start-up shall include follow-up visits as
required. Following start-up, maintain system on a normally OFF input circuit until Substantial
Completion.

Testing: Before Substantial Completion, conduct in presence of Architect, a complete
performance testing of system. Testing shall include operating system in emergency mode for at
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3.2

33

34

least 90 minutes for CIS, and for at least 30 minutes for UPS, with loads connected, while
monitoring battery voltage, output voltage and output frequency. Power factor of load shall be
measured to ascertain compatibility with system. Furnish and operate necessary test equipment.

Equipment shall be anchored in accordance with California Zone 4 seismic requirements

BATTERIES

Batteries shall be complete with necessary connectors and accessories, fully charged, and ready
for service.

Documentation for 10 year manufacturer’s warranty for all batteries shall be delivered to
Architect.

SERVICE MANUALS

Service Manuals: Submit service manuals to OAR including following:

A detailed explanation of operation of system

Instructions for routine maintenance.

Detailed instructions for repair of major components of system.

Pictorial parts list and parts numbers.

Pictorial and schematic electrical drawings of wiring systems, including operating and
safety devices, and major components.

Programming Instructions.

Program listing.

Final test report.

Installation Instructions: Submit manufacturer's written installation instructions.

Nh BN

A S

TRAINING

Before Substantial Completion, provide the services of a manufacturer's representative on the
Project site to instruct persons designated by the Owner in the operation and maintenance of the
system. Instruction time shall not be less than 4 hours. Provide training video and training
materials to designated owner’s personnel.

END OF SECTION 263323
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SECTION 265100 - INTERIOR LIGHTING

PART 1 - GENERAL

1.1

A.

1.2

= o o w »

1.3

1.4

SUMMARY

Section Includes:

1. Interior lighting fixtures, lamps, and drivers.

2. Emergency lighting units.

3. Exit signs.

4. Lighting fixture supports.

Related Sections:

1. Section 260923 "Distributed Digital Lighting Control System" for automatic control of
lighting, including time switches, photoelectric relays, occupancy sensors, and multipole
lighting relays and contactors.

REFERENCES

ANSI/NFPA 70, National Electrical Code

IESNA LM-79, Electrical and Photometric Measurements of Solid-State Lighting Products

IESNA LM-80, Approved Method for Measuring Lumen Maintenance of LED Light Sources

IESNA TM-21, Luminaire Classification System for Indoor Luminaires

UL1598, Standard for Safety of Luminaires

ACTION SUBMITTALS

Product Data: For each type of lighting fixture, arranged in order of fixture designation.
Include data on features, accessories, and finishes.

Shop Drawings: Show details of nonstandard or custom lighting fixtures. Indicate dimensions,
weights, methods of field assembly, components, features, and accessories. Product Certificates:
For each type of driver for dimmer-controlled fixtures, from manufacturer.

INFORMATIONAL SUBMITTALS

Field quality-control reports.
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1.5

A.

QUALITY ASSURANCE

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

Comply with NFPA 70.
Luminaires shall be fully assembled and individually electrically tested prior to shipment.

Manufacturers of LED luminaires shall demonstrate a suitable testing program to ensure system
reliability and to substantiate lifetime claims.

The sole use of IESNA LM-80 data to predict luminaire lifetime is not acceptable.

At time of manufacture, electrical and light technical properties shall be recorded for each
luminaire. At a minimum, this should include lumen output, CCT, and CRI. Each luminaire
shall utilize a unique serial numbering scheme. Technical properties must be made available for
a minimum of 5 years after the date of manufacture.

Luminaires shall be provided with a minimum 5 year warranty covering, LEDs, drivers and
paint finish.

PART 2 - PRODUCTS

2.1

2.2

A.

MANUFACTURERS

Products:  Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, product(s) indicated on Drawings.

GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS
Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
Metal Parts: Free of burrs and sharp corners and edges.

Sheet Metal Components: Steel unless otherwise indicated. Form and support to prevent
warping and sagging.

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

Diffusers and Globes:
1.  Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to
yellowing and other changes due to aging, exposure to heat, and UV radiation.
a. Lens Thickness: At least [0.125 inch (3.175 mm)] minimum unless otherwise
indicated.
b. UV stabilized.
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2. Glass: Annealed crystal glass unless otherwise indicated.

2.3 DRIVERS FOR LED FIXTURES

A.  Electronic Driver for LED Fixtures: Comply with UL 1310 Class 2 requirements for dry and
damp locations. Include the following features unless otherwise indicated:

Rated for 50,000 hours of life, unless otherwise noted.

Sound Rating: Class A.

Total Harmonic Distortion Rating: 15 percent or less.

Current Crest Factor: 1.5 or less.

0-10V Dimming Standard (Step Dimming does not qualify)

N W

2.4 EXIT SIGNS

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

B.  Internally Lighted Signs: '
1. Lamps for AC Operation: LEDs, 50,000 hours minimum rated lamp life.
2.5 LED FIXTURES

A.  Except as otherwise indicated, provide LED luminaires, of types and sizes indicated on fixture
schedules.

B.  Include the following features unless otherwise indicated:

1. Each Luminaire shall consist of an assembly that utilizes LEDs as the light source. In
addition, a complete luminaire shall consist of a housing, LED array, and electronic
driver (power supply).

2. Each luminaire shall be rated for a minimum operational life of 50,000 hours utilizing a

minimum ambient temperature of (25°C).

Light Emitting Diodes tested under LM-80 Standards for a minimum of 12,000 hours.

Color Rendering Index (CRI) of 82 at a minimum.

Color temperature 4000K, unless otherwise indicated.

Rated lumen maintenance at 70% lumen output for 50,000 hours, unless otherwise

indicated.

Fixture efficacy of 60 Lumens/Watt, minimum.

5 year luminaire warranty, minimum.

Photometry must comply with IESNA LM-79.

0. The individual LEDs shall be constructed such that a catastrophic loss of the failure of
one LED will not result in the loss of the entire luminaire.

11. Luminaire shall be constructed such that LED modules may be replaced or repaired

without the replacement of the whole fixture.

AN S

oo

C.  Technical Requirements
1. Luminaire shall have a minimum efficacy of 60 lumens per watt. The luminaire shall not
consume power in the off state.
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2.6

2. Operation Voltage: The luminaire shall operate from a 50 HZ to 60 HZ AC line over a
voltage ranging from 120 VAC to 277 VAC. The fluctuations of line voltage shall have
no visible effect on the luminous output.

3. Power Factor: The luminaire shall have a power factor of 0.9 or greater.

4, THD: Total harmonic distortion (current and voltage) induced into an AC power line by a
luminaire shall not exceed 15 percent.

5. Operational Performance: The LED circuitry shall prevent visible flicker to the unaided

eye over the voltage range specified above.

Thermal Management
1. The thermal management (of the heat generated by the LEDs) shall be of sufficient
capacity to assure proper operation of the luminaire over the expected useful life.

2. The LED manufacturer’s maximum thermal pad temperature for the expected life shall
not be exceeded.

3. Thermal management shall be passive by design. The use of fans or other mechanical
devices shall not be allowed.

4. The luminaire shall have a minimum heat sink surface such that LED manufacturer’s

maximum junction temperature is not exceeded at maximum rated ambient temperature.

LIGHTING FIXTURE SUPPORT COMPONENTS
Comply with Section 260529 "Hangers and Supports for Electrical Systems" for channel- and
angle-iron supports and nonmetallic channel and angle supports. See Architectural and

Electrical drawings for light fixture anchorage.

Single-Stem Hangers: 1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling
canopy. Finish same as fixture.

Twin-Stem Hangers: Two, 1/2-inch (13-mm) steel tubes with single canopy designed to mount
a single fixture. Finish same as fixture.

Rod Hangers: 3/16-inch (5-mm) minimum diameter, cadmium-plated, threaded steel rod.

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

PART 3 - EXECUTION

3.1

A.

INSTALLATION

Lighting fixtures: Set level, plumb, and square with ceilings and walls. Install lamps in each
fixture.

Comply with NFPA 70 for minimum fixture supports.
Suspended Lighting Fixture Support:

1. Pendants and Rods: Where longer than 48 inches (1200 mm), brace to limit swinging.
2. Stem-Mounted, Single-Unit Fixtures: Suspend with twin-stem hangers.
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3. Continuous Rows: Use tubing or stem for wiring at one point and tubing or rod for
suspension for each unit length of fixture chassis, including one at each end. See
Architectural drawings for anchorage and sway bracing.
D.  Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."
3.2 FIELD QUALITY CONTROL

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

B.  Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

END OF SECTION 265100
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SECTION 265600 - EXTERIOR LIGHTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section Includes:

Exterior luminaires with lamps and drivers.
Luminaire-mounted photoelectric relays.
Poles and accessories.

Luminaire lowering devices.

el

B. Related Sections:
1. Section 265100 "Interior Lighting" for exterior luminaires normally mounted on exterior
surfaces of buildings.
2. Section 260519 “Low Voltage Electrical Power Conductors and Cables”.
1.3 DEFINITIONS
AASHTO: American Association of State Highway and Transportation Officials
CCT: Correlated color temperature.

CRI: Color-rendering index.

HID: High-intensity discharge.

MY 0w p

IESNA: Iluminating Engineering Society of North America

e

LER: Luminaire efficacy rating.

Luminaire: Complete lighting fixture, including ballast housing if provided.

IoQ

Pole: Luminaire support structure, including tower used for large area illumination.

Standard: Same definition as "Pole" above.

-

1.4 STRUCTURAL ANALYSIS CRITERIA FOR POLE SELECTION

A. Dead Load: Weight of luminaire and its horizontal and vertical supports, lowering devices, and
supporting structure, applied as stated in AASHTO LTS-4-M.
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B. Live Load: Single load of 500 Ibf, distributed as stated in AASHTO LTS-4-M.

C. Ice Load: Load of 3 1bf/sq. ft., applied as stated in AASHTO LTS-4-M Ice Load Map.

D. Wind Load: Pressure of wind on pole and luminaire and banners and banner arms, calculated
and applied as stated in AASHTO LTS-4-M.

1.  Basic wind speed for calculating wind load for poles 50 feet high or less is 100 mph
a.  Wind Importance Factor: 1.0
b.  Minimum Design Life: 25 years
c.  Velocity Conversion Factors: 1.0.
1.5 ACTION SUBMITTALS
A. Product Data: For each luminaire, pole, and support component, arranged in order of lighting

unit designation indicated on Contract Documents. Include data on features, accessories,
finishes, and the following:

1.

N

S AW

Manufacturer’s dimensioned scale drawings showing in complete detail the fabrication of
all lighting fixtures including overall dimensions, finishes, metal thickness, glass
thickness, type, fabrication methods, support method, ballasts, transformers, sockets, type
of shielding, reflectors, trims, hinges, gaskets, provisions for relamping and all other
information to show compliance with contract documents.

Physical description of luminaire, including materials, dimensions, effective projected

area, and verification of indicated parameters.

Details of attaching luminaires and accessories.

Details of installation and construction.

Luminaire materials.

Photometric data based on laboratory tests of each luminaire type, complete with

indicated lamps, ballasts, and accessories. Photometric data shall be developed according

to methods of IESNA.

a. Testing Agency Certified Data: For indicated luminaires, photometric data shall be
certified by a qualified independent testing agency. Photometric data for remaining
luminaires shall be certified by manufacturer.

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

Ballasts, including energy-efficiency data.

Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data.

Materials, dimensions, and finishes of poles.

Means of attaching luminaires to supports, and indication that attachment is suitable for

components involved.

Anchor bolts for poles.

Manufactured pole foundations.

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.

L.

W

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

Anchor-bolt templates keyed to specific poles and certified by manufacturer.

Design calculations, certified by a qualified professional engineer, indicating strength of
screw foundations and soil conditions on which they are based.
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4. Wiring Diagrams: For power, signal, and control wiring.

5. For outdoor pathway, parking and roadway luminaires submit photometric calculations
with point by point summary layout plan. isocandela charts, coefficients of utilization and
IES roadway distribution classification.

6.  Maintenance and operating instructions including tools required, types of cleaners to be
used, replacement parts and final as-built shop drawings and name of the project,
Architect and Lighting Consultant.

C. Fixtures under the contract shall be identical with the approved sample fixture. No fixture used
as a sample shall be allowed to be installed on the project.

D. In the event the submission are disapproved, the fixtures shall be returned to the contractor to
immediately make a new submission of the fixture in compliance with the contract documents

at no additional cost to the owner.

E. All charges for these shipments shall be prepaid by the contractor.

1.6 INFORMATIONAL SUBMITTALS
A. Pole and Support Component Certificates: Signed by manufacturers of poles, certifying that
products are designed for indicated load requirements in AASHTO LTS-4-M and that load
imposed by luminaire and attachments has been included in design. The certification shall be
based on design calculations by a professional engineer.

B. Qualification Data: For qualified agencies providing photometric data for lighting fixtures.

C. Field quality-control reports.

D. Warranty: Sample of special warranty.
1.7 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For luminaires and poles to include in emergency, operation,

and maintenance manuals.

1.8 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.
1. Glass and Plastic Lenses, Covers, and Other Optical Parts: One for every 100 of each
type and rating installed. Furnish at least two (2) of each type.
2. Drivers: One for every 100 of each type and rating installed. Furnish at least two (2) of
each type.
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1.9

A.

1.10

QUALITY ASSURANCE

Materials and appurtenances as well as workmanship provided under this section shall conform
to highest commercial standards, and as specified and as indicated on drawings. Fixture parts
and components not specifically identified or indicates shall be made of materials most
appropriate to their use or function and as such resistant to corrosion and thermal and
mechanical stresses encountered in the normal application and function of the fixtures. ‘

All fixtures shall be manufactured to a consistent level of quality. Size, color and component
shall be identical for all fixtures of same types.

All fixtures and components shall be made in accordance with applicable codes and standards
such as NEC, CEC and bear the label of independent laboratories such as Underwriters
Laboratories (UL) or Factory Mutual (FM).

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by manufacturers'
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program

for Energy Efficient Lighting Products.

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as
defined by OSHA in 29 CFR 1910.

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

Comply with IEEE C2, "National Electrical Safety Code."

Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING
Package aluminum poles for shipping according to ASTM B 660.

Store poles on decay-resistant-treated skids at least 12 inches above grade and vegetation.
Support poles to prevent distortion and arrange to provide free air circulation.

Retain factory-applied pole wrappings on fiberglass and laminated wood poles until right
before pole installation. Handle poles with web fabric straps.

Retain factory-applied pole wrappings on metal poles until right before pole installation. For
poles with nonmetallic finishes, handle with web fabric straps.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or

replace products that fail in materials or workmanship; that corrode; or that fade, stain,
perforate, erode, or chalk due to effects of weather or solar radiation within specified warranty
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period. Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or

unauthorized repairs or alterations from special warranty coverage.

1. Warranty Period for Luminaires: Five years from date of Substantial Completion.

2. Warranty Period for Poles: Repair or replace lighting poles and standards that fail in
finish, materials, and workmanship within manufacturer's standard warranty period, but
not less than five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

H.

L

J.

MANUFACTURERS

Products: Subject to compliance with requirements, provide product indicated on Drawings
and/or specifications.

GENERAL REQUIREMENTS FOR LUMINAIRES

Luminaires shall comply with UL 1598 and be UL listed and labeled for installation in wet
locations.

Lateral Light Distribution Patterns: Comply with IESNA RP-8 for parameters of lateral light
distribution patterns indicated for luminaires.

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

Sheet Metal Components: Corrosion-resistant aluminum unless otherwise indicated. Form and
support to prevent warping and sagging.

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

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

Exposed Hardware Material: Stainless steel.

Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat,
and UV radiation.

Light Shields: Metal baffles, factory installed and field adjustable, arranged to block light
distribution to indicated portion of normally illuminated area or field.

Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated:
1. White Surfaces: 85 percent.

2. Specular Surfaces: 83 percent.

3. Diffusing Specular Surfaces: 75 percent.
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K.

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

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

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

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

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of
primer and two finish coats of high-gloss, high-build polyurethane enamel.

a. Color: As selected from manufacturer's standard catalog of colors.
b.  Color: Match Architect's sample of custom color.
c. Color: As selected by Architect from manufacturer's full range.

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

1.  Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff
complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.

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

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

a. Color: Custom color.

Factory-Applied Labels: Comply with UL 1598. Include recommended lamps and ballasts.
Labels shall be located where they will be readily visible to service personnel, but not seen
from normal viewing angles when lamps are in place.
1.  Label shall include the following lamp and ballast characteristics:
a.  "USES ONLY" and include specific lamp type.
b.  Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, quad, triple),
base type, and nominal wattage for fluorescent and compact fluorescent luminaires.
c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for
HID Iuminaires.
d.  Start type (preheat, rapid start, instant start) for fluorescent and compact fluorescent
luminaires.
e.  ANSI ballast type (M98, M57, etc.) for HID luminaires.
f. CCT and CRI for all luminaires.
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2.3 DRIVERS FOR LED FIXTURES

A. Electronic Driver for LED Fixtures: Comply with UL 1310 Class 2 requirements for dry and
damp locations. Include the following features unless otherwise indicated:

e

Rated for 50,000 hours of life, unless otherwise noted.
Sound Rating: Class A.

Total Harmonic Distortion Rating: 15 percent or less.
Current Crest Factor: 1.5 or less.

0-10V Dimming Standard (Step Dimming does not qualify)

24 LED FIXTURES

A. Except as otherwise indicated, provide LED luminaires, of types and sizes indicated on fixture
schedules.

B. Include the following features unless otherwise indicated:
1. Each Luminaire shall consist of an assembly that utilizes LEDs as the light source. In

addition, a complete luminaire shall consist of a housing, LED array, and electronic
driver (power supply).

2. Each luminaire shall be rated for a minimum operational life of 50,000 hours utilizing a
minimum ambient temperature of (25°C).

3. Light Emitting Diodes tested under LM-80 Standards for a minimum of 12,000 hours.

4.  Color Rendering Index (CRI) of 82 at a minimum.

5. Color temperature 4000K, unless otherwise indicated.

6. Rated lumen maintenance at 70% lumen output for 50,000 hours, unless otherwise
indicated.

7.  Fixture efficacy of 60 Lumens/Watt, minimum.

8. 5 year luminaire warranty, minimum.

9.  Photometry must comply with IESNA LM-79.

10.  The individual LEDs shall be constructed such that a catastrophic loss of the failure of
one LED will not result in the loss of the entire luminaire.

11. Luminaire shall be constructed such that LED modules may be replaced or repaired
without the replacement of the whole fixture.

C. Technical Requirements

1.  Luminaire shall have a minimum efficacy of 60 lumens per watt. The luminaire shall not
consume power in the off state.

2. Operation Voltage: The luminaire shall operate from a 50 HZ to 60 HZ AC line over a
voltage ranging from 120 VAC to 277 VAC. The fluctuations of line voltage shall have
no visible effect on the luminous output.

3. Power Factor: The luminaire shall have a power factor of 0.9 or greater.

4. THD: Total harmonic distortion (current and voltage) induced into an AC power line by a
luminaire shall not exceed 15 percent.

5. Operational Performance: The LED circuitry shall prevent visible flicker to the unaided
eye over the voltage range specified above.

D. Thermal Management

1. The thermal management (of the heat generated by the LEDs) shall be of sufficient
capacity to assure proper operation of the luminaire over the expected useful life.

2. The LED manufacturer’s maximum thermal pad temperature for the expected life shall

not be exceeded.
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2.5

2.6

3. Thermal management shall be passive by design. The use of fans or other mechanical
devices shall not be allowed.

4.  The luminaire shall have a minimum heat sink surface such that LED manufacturer’s
maximum junction temperature is not exceeded at maximum rated ambient temperature.

GENERAL REQUIREMENTS FOR POLES AND SUPPORT COMPONENTS

Structural Characteristics: Comply with AASHTO LTS-4-M.

1.  Wind-Load Strength of Poles: Adequate at indicated heights above grade without failure,
permanent deflection, or whipping in steady winds of speed indicated in "Structural
Analysis Criteria for Pole Selection" Article.

2. Strength Analysis: For each pole, multiply the actual equivalent projected area of
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be
used in pole selection strength analysis.

Luminaire Attachment Provisions: Comply with Iuminaire manufacturers’ mounting
requirements. Use stainless-steel fasteners and mounting bolts unless otherwise indicated.

Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with support

components.

1.  Materials: Shall not cause galvanic action at contact points.

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after
fabrication unless otherwise indicated.

3. Anchor-Bolt Template: Plywood or steel.

Handhole: Oval-shaped, with minimum clear opening of 2-1/2 by 5 inches, with gasketed
cover secured by stainless-steel captive screws.

Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange.
Concrete, reinforcement, and formwork are specified in Section 033000 "Cast-in-Place
Concrete."

Power-Installed Screw Foundations: Factory fabricated by pole manufacturer, with structural
steel complying with ASTM A 36/A36M and hot-dip galvanized according to
ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base flange and
strength required to support pole, luminaire, and accessories.

Breakaway Supports: Frangible breakaway supports, tested by an independent testing agency
acceptable to authorities having jurisdiction, according to AASHTO LTS-4-M.

STEEL POLES

Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 46,000

psig; one-piece construction up to 40 feet in height with access handhole in pole wall.

1. Shape: Square, straight.

2. Mounting Provisions: Butt flange for bolted mounting on foundation or breakaway
suppott.
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B.

Steel Mast Arms: Single-arm type, continuously welded to pole attachment plate. Material and
finish same as pole.

Brackets for Luminaires: Detachable, cantilever, without underbrace.

1. Adapter fitting welded to pole, allowing the bracket to be bolted to the pole mounted
adapter, then bolted together with galvanized-steel bolts.

2. Cross Section: Tapered oval, with straight tubular end section to accommodate
luminaire.

3. Match pole material and finish.

Pole-Top Tenons: Fabricated to support luminaire or luminaires and brackets indicated, and
securely fastened to pole top.

Steps: Fixed steel, with nonslip treads, positioned for 15-inch vertical spacing, alternating on
opposite sides of pole; first step at elevation 10 feet above finished grade.

Intermediate Handhole and Cable Support: Weathertight, 3-by-5-inch handhole located at
midpoint of pole with cover for access to internal welded attachment lug for electric cable

support grip.

Grounding and Bonding Lugs: Welded 1/2-inch threaded lug, complying with requirements in
Section 260526 "Grounding and Bonding for Electrical Systems," listed for attaching
grounding and bonding conductors of type and size listed in that Section, and accessible
through handhole.

Cable Support Grip: Wire-mesh type with rotating attachment eye, sized for diameter of cable
and rated for a minimum load equal to weight of supported cable times a 5.0 safety factor.

Platform for Lamp and Ballast Servicing: Factory fabricated of steel with finish matching that
of pole.

Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for field painting.
Galvanized Finish: After fabrication, hot-dip galvanize complying with ASTM A 123/A 123M.

Factory-Painted Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural and

Metal Products" for recommendations for applying and designating finishes.

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

2. Interior Surfaces of Pole: One coat of bituminous paint, or otherwise treat for equal
corrosion protection.

3. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of
primer and two finish coats of high-gloss, high-build polyurethane enamel.

a.  Color: As selected by Architect from manufacturer's full range.
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PART 3 - EXECUTION

3.1

A.

POLE INSTALLATION

Alignment: Align pole foundations and poles for optimum directional alignment of luminaires
and their mounting provisions on the pole.

Clearances: Maintain the following minimum horizontal distances of poles from surface and
underground features unless otherwise indicated on Drawings:

1. Fire Hydrants and Storm Drainage Piping: 60 inches.

2. Water, Gas, Electric, Communication, and Sewer Lines: 10 feet

3. Trees: Per landscape architect direction.

Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates furnished by
pole manufacturer. Concrete materials, installation, and finishing requirements are specified in
Section 033000 "Cast-in-Place Concrete."

Foundation-Mounted Poles: Mount pole with leveling nuts, and tighten top nuts to torque level

recommended by pole manufacturer.

1.  Use anchor bolts and nuts selected to resist seismic forces defined for the application and
approved by manufacturer.

2. Grout void between pole base and foundation. Use nonshrink or expanding concrete
grout firmly packed to fill space.

3. Install base covers unless otherwise indicated.

4.  Use a short piece of 1/2-inch- diameter pipe to make a drain hole through grout. Arrange
to drain condensation from interior of pole.

Embedded Poles with Tamped Earth Backfill: Set poles to depth below finished grade

indicated on Drawings, but not less than one-sixth of pole height.

1. Digholes large enough to permit use of tampers in the full depth of hole.

2. Backfill in 6-inch layers and thoroughly tamp each layer so compaction of backfill is
equal to or greater than that of undisturbed earth.

Embedded Poles with Concrete Backfill: Set poles in augered holes to depth below finished

grade indicated on Drawings, but not less than one-sixth of pole height.

1.  Footing diameter as indicated on drawings.

2. Fill augered hole around pole with air-entrained concrete having a minimum compressive
strength of 3000 psi at 28 days, and finish in a dome above finished grade.

3.  Use a short piece of 1/2-inch- diameter pipe to make a drain hole through concrete dome.
Arrange to drain condensation from interior of pole.

4.  Cure concrete a minimum of 72 hours before performing work on pole.

Poles and Pole Foundations Set in Concrete Paved Areas: Install poles with minimum of 6-
inch- wide, unpaved gap between the pole or pole foundation and the edge of adjacent concrete
slab. Fill unpaved ring with pea gravel to a level 1 inch below top of concrete slab.

Raise and set poles using web fabric slings (not chain or cable).
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3.2

A.

33

34

3.5

3.6

BOLLARD LUMINAIRE INSTALLATION
Align units for optimum directional alignment of light distribution.

Install on concrete base with top 4 inches above finished grade or surface at bollard location.
Cast conduit into base, and shape base to match shape of bollard base. Finish by troweling and
rubbing smooth. Concrete materials, installation, and finishing are specified in Section 033000
"Cast-in-Place Concrete."

INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES

Install on concrete base with top 4 inches above finished grade or surface at luminaire location.
Cast conduit into base, and finish by troweling and rubbing smooth. Concrete materials,
installation, and finishing are specified in Section 033000 "Cast-in-Place Concrete."

CORROSION PREVENTION

Aluminum: Do not use in contact with earth or concrete. When in direct contact with a
dissimilar metal, protect aluminum by insulating fittings or treatment.

Steel Conduits: Comply with Section 260533 "Raceways and Boxes for Electrical Systems." In
concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied
with a 50 percent overlap.

GROUNDING

Ground metal poles and support structures according to Section 260526 "Grounding and

Bonding for Electrical Systems."

1. Install grounding electrode for each pole unless otherwise indicated.

2. Install grounding conductor pigtail in the base for connecting luminaire to grounding
system.

Ground nonmetallic poles and support structures according to Section 260526 "Grounding and
Bonding for Electrical Systems."

1.  Install grounding electrode for each pole.

2. Install grounding conductor and conductor protector.

3. Ground metallic components of pole accessories and foundations.

FIELD QUALITY CONTROL

Inspect each installed fixture for damage. Replace damaged fixtures and components.
Ilumination Observations: Verify normal operation of lighting units after installing luminaires
and energizing circuits with normal power source.

1. Verify operation of photoelectric controls.

Illumination Tests:
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1.  Measure light intensities at night. Tests shall be witnessed by Architect and/or Owner’s
representative. Provide two (2) weeks advance notice. Use photometers with calibration
referenced to NIST standards. Comply with the following IESNA testing guide(s):

a.  IESNA LM-72, "Directional Positioning of Photometric Data."

D. Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

3.7 DEMONSTRATION
A. Train Owner's maintenance personnel to adjust, operate, and maintain luminaire lowering
devices.
END OF SECTION 265600
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SECTION 271000

STRUCTURED TELECOMMUNICATIONS CABLING AND PATHWAY SYSTEM

PART 1 - GENERAL

1.1 REFERENCES

A. The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

1.

A

10.

11.

12.

13.
14.

15.

CALIFORNIA BUILDING STANDARDS COMMISSION

California Electrical Code Title 24, Part 3

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

EIA/TIA TSB-75 Additional Horizontal Cabling Practices for Open Offices

EIA/TIA-455-21 FOTP-21 Mating Durability of Fiber Optic Interconnecting De-
vices

EIA/TIA-526-14 OFSTP-14 Optical Power Loss Measurements of Installed Mul-
timode Fiber Cable Plant

TIA/EIA-568-B.1, B.2 Commercial Building Telecommunications Wiring Stand-
ard

TIA/EIA-568-B.2-1 Transmission Performance Specifications for 4-Pair 100 Ohm
Category 6 Cabling

TIA/EIA-568-B.2-2 Commercial Building Telecommunications Cabling Stand-
ard - Part 2: Balanced Twisted-Pair Cabling Components

TIA/EIA-568-B.2-3 Commercial Building Telecommunications Cabling Standard
- Part 2: Balanced Twisted-Pair Cabling - Addendum 3 - Additional Considerations
for Insertion Loss and Return Loss Pass/Fail Determination

TIA/EIA-568-B.2-5 Commercial Building Telecommunications Cabling Standard
- Part 2: Balanced Twisted-Pair Cabling Components - Addendum 5 - Corrections
to TIA/EIA-568-B.2-5

TIA/EIA-568B.2-6 Commercial Building Telecommunications Cabling Standard
- Part 2: Balanced Twisted-Pair Cabling Components - Addendum 6 — Category 6
Related Component Test Procedures

TIA/EIA-568-B.3 Optical Fiber Cabling Components Standard

TIA/EIA-568-B.3-1 Optical Fiber Cabling Components Standard Addendum 1 —
Additional Transmission Performance Specifications for 50/125um Optical Fibers

TIA/EIA-569-A Commercial Building Standard for Telecommunications Path-
ways and Spaces (ANSI/TIA/EIA-569-A-98)
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16. TIA/EIA-569-A-2 Commercial Building Standard for Telecommunications Path-
ways and Spaces, Addendum. This addendum defines the furniture pathways and
spaces contained in work areas.

17. TIA/EIA-570-A Residential and Light Commercial Telecommunications Wiring
Standard

18. TIA/EIA-606-A Administration Standard for the Telecommunications Infrastruc-
ture of Commercial Buildings

19. TIA/EIA-607-A Commercial Building Grounding (Earthing) and Bonding Re-
quirements for Telecommunications

20. FEDERAL COMMUNICATIONS COMMISSION (FCC)

21. FCC Part 68.5 Establishment of Telephone Premises Wiring Attestation List

22. INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)

23. ANSVICEA S-80-576 Communication Wire and Cable for Wiring of Premises

24, NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

25. NEMA WC 63.1 NEMA Performance Standard for Twisted Pair Premise Voice
and Data Communications Cables

26. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

27. NFPA 70 National Electrical Code — latest edition

28. RURAL ELECTRIFICATION» ADMINISTRATION (REA)

29. REA TECM 823 Electrical Protection by Use of Gas Tube Arrestors

30.  UNDERWRITERS LABORATORIES INC. (UL)

31. UL 444 Communications Cables

32. UL 467 Grounding and Bonding Equipment

33. UL 497 Safety Protector for Paired Conductor Communication Circuit

34. UL 514C Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers

35. UL 910 Flame-Propagation and Smoke-Density Values for Electrical and Optical-
Fiber Cables Used in Spaces Transporting Environmental Air

36. UL 969 Marking and Labeling Systems

37. UL 1286 Office Furnishings

38. UL 1581 Electrical Wires, Cables, and Flexible Cords

39. UL 1666 Flame Propagation Height of Flectrical and Optical-Fiber Cables In-
stalled in Vertical Shafts

40. UL 1863 Communication Circuit Accessories

41. Public Works Standards, Inc.
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42. GREENBOOK; Green Book Standard Specifications for Public Works Construc-
tion — latest edition.

43. All publications referred to in this document shall be the latest publicized edition.

Federal, state, local codes, rules, regulations, ordinances governing the work, as well as
RSCCD Structured Telecommunications Cable and Pathway Standards, guidelines and
practices may apply and shall be incorporated as part of these specifications.

In reviewing the various Contract Documents, the Structured Telecommunications Cable
Contractor shall be responsible for noting conflicts between proposed design/concepts and
the applicable standards, guidelines and practices. A written Request for Information (RFI)
shall be developed by the Structured Telecommunications Cable Contractor and submitted
to RSCCD prior to commencing any work impacted by such conflicts. Such RFIs shall
describe the conflict/violation and, if appropriate, recommend alternative solutions with
associated costs. RSCCD warrants that they will diligently strive to address such RFIs in
order to minimize negative impact on each SCCS installation completion schedule.

Where the requirements of the Contract Documents are more stringent than applicable
codes, rules, regulations, ordinances, standards, guidelines and practices, the Contract Doc-
uments shall apply. In all other instances, the most current standards, guidelines and prac-
tices shall apply.

1.2 SYSTEM DESCRIPTION

A.

The structured telecommunications cable and pathway distribution and wiring system shall
include permanently installed backbone and horizontal cabling, horizontal and backbone
pathways, workstation pathways, telecommunications outlet assemblies, conduit, raceway,
and hardware for terminating, and interconnecting.

The horizontal system includes the cabling and pathway between the BDF and/or IDFs and
the work area telecommunications outlet.

The backbone cabling and pathway system includes the interconnecting cabling, pathway,
and terminal hardware to provide connectivity between the BDE’s, and IDF's.

The backbone system shall be wired in a star topology with the BDF at the center or hub
of the star.

Hardware and terminating equipment shall consist of UL approved; Category 6 (for new
campuses and any modernization) patch panels, jacks, and fiber optic terminating equip-
ment.

Backbone cable shall consist of indoor/outdoor (plenum rated when necessary) 12 strand,
Single Mode fiber optic cable. All indoor/outdoor rated fiber optic cable shall be U.L.
listed.

Inter-building backbone pathways shall consist of new 4” minimum inside diameter con-
duits, existing conduits or a combination of both, as per the drawings and other construction
documents.
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H. Horizontal pathways shall consist of new 4” minimum inside diameter conduit, as per
drawings and other construction documents.

L Structured Telecommunications Cabling and Pathways Systems shall be installed in a “neat
and workmanlike manner” as specified by ANSI/NECA/BICSI 568-2001, 569-A and Na-
tional Electrical Code, Sections 110-12 and 800-6.

1.3 SUBMITTALS
A. MANUFACTURER'S CATALOG DATA

1. Telecommunications cabling (backbone and horizontal)
2. Fiber optic type LC Duplex connectors

3. Telecommunications outlet/connector assemblies RJ-45 jack
4. Equipment racks

5. Equipment cabinets

6. Patch Panels (Copper and Fiber optic)

7. Power Strips

8. Cable Hangers

9. Floor outlet boxes or modules

10. Firestop material

11. Cable tray

12. Conduits

13. Outlet boxes

14. Pull boxes

15. Underground pull boxes

16. NEMA rated junction boxes

17. Face Plates

18. Patch Cords (fiber & copper)
B. SHOP DRAWINGS

1. Telecommunications Drawings
2. Distribution Frame Elevations
C. TELECOMMUNICATIONS SHOP DRAWINGS AND AS-BUILT DRAWINGS
1. Provide BICSI Registered Communications Distribution Designer (RCDD) ap-

proved drawings complete with wiring diagrams and details required to prove that
the distribution system shall properly support connectivity from the BDF to the
IDF to the telecommunications work area outlets.

STRUCTURED TELECOMMUNICATIONS 271000 - 4
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7.

Show the layout of all cabling and pathway runs, BDF, IDF and ground system.

Drawings shall depict all final telecommunications cabling configurations, includ-
ing locations, gauge, pair assignments and patch panels after completed telecom-
munications cable installation.

Electronic copies of campus as-built drawings shall be provided to the Structured
Telecommunications Cable Contractor, if they exist. If no drawings exist, the
Structured Telecommunications Cable Contractor shall create original AutoCAD
or Revit drawings for that campus.

Work added to an existing campus shall be included on as-built drawings. Added
work shall be clouded on the drawing and appropriate notes shall be added to the
legend and title block, indicating scope of work, contractor name and date of com-
pletion.

Provide one (1) plastic laminated schematic of telecommunications cable system
showing cabling, IDF's, BDF’s, and equipment rooms keyed to floor plans by room
number.

Provide electronic copies of As-Builts to RSCCD.

D. DISTRIBUTION FRAMES

1.

Provide shop drawing showing layout of applicable equipment including BDF
and/or IDF racks, patch panels and LAN equipment.

Provide written documentation that details cabinet wall mounting and anchoring
methods anticipated for each installation.

E. STATEMENTS

el A S e

Installer qualifications

Test plan

Professional References

Factory Test Reports

Field Test Reports

Operations and Maintenance Manuals
Schedules

Labeling Scheme

F. INSTALLER QUALIFICATIONS

1.

Prior to installation, submit data of installer's experience and qualifications, which
shall include 3 years on projects of similar complexity. Include names and loca-
tions of two projects successfully completed using fiber optic and copper commu-
nications cabling systems in similar environments.

Installers shall be Manufacturer certified to provide minimum 20-year product per-
formance warranty.

STRUCTURED TELECOMMUNICATIONS 271000 - 5
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Installer shall include BICSI Cabling Installer certifications for all cabling being
installed.

Include specific experience in installing and testing structured telecommunications
distribution systems using fiber optic and Category 6 or higher, cabling systems.

Provide a list of at least five professional references for similar projects include
Company names, Contacts, phone numbers and a description of project, including
scope and dollar amount.

G. TEST PLAN

1. Provide a complete and detailed test plan for the telecommunications cabling sys-
tem including a complete list of test equipment for the UTP and OFN components
and accessories. Include procedures for certification, validation, and testing.

2. Cabling shall be fully terminated from end to end (installed in faceplates and in-
stalled into patch panels, wall j-boxes and or raceway).

3. Provide certification of staff to utilize listed testing equipment.

4, Furnish factory test results for patch cords.

H. FACTORY TEST REPORTS

1. Factory reel tests
a. Furnish factory reel tests for fiber optic cables.

b. Furnish factory tests for fiber and copper patch cords.
L FIELD TEST REPORTS
1. Telecommunications cabling testing

1.4 LABELING

A. Labeling scheme must comply with TIA/EIA 606 standards.

B. Contractor must coordinate with the District Representative and RSCCD ITS prior to in-
stalling any permanent labels.

C. Labeling of patch panels and classroom data outlets must show final occupied room and
port numbers not architectural numbering.

1.5 SYSTEM CERTIFICATION AND/OR WARRANTY

A. The installation must be certified to meet the latest manufacturer system warranty program
requirements for an extended warranty of twenty (20) years minimum duration. At mini-
mum such warranty shall, at no additional cost to RSCCD, provide a system warranty cov-
ering the installed Structured Telecommunications Cable against defects in workmanship,
components and performance. At minimum, the Contractor’s qualifications for manufac-
turer’s certification shall include:

STRUCTURED TELECOMMUNICATIONS 271000 - 6
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1. Contractor shall be certified by the Manufacturer for a minimum of twelve (12)
months prior to bid submittal date.

2. Contractor shall have valid Manufacturer Certification for the entire project dura-
tion of the installation agreement. In addition, Contractor shall have no known
pending action or intent by Manufacturer and/or SCCS Contractor to terminate or
limit the Contractor status as a Manufacturer Certified installer.

3. Contractor shall attach to bid response a copy of their current Manufacturer Certi-
fication certificate demonstrating valid certification in the Southern California re-
gion. The attached certificate is to specifically cite the name of proposing Contrac-
tor.

Contractor installation warranty extending to the Structured Telecommunications Cable
protecting RSCCD against defects in workmanship for a minimum period of two (2) years
from the date of system acceptance. Such warranty shall provide all labor and materials
necessary to correct a failed portion of the system and to demonstrate performance within
original specifications after the repairs are accomplished.

A system component and performance warranty extended by Manufacturer for a period of
not less than twenty (20) years from date of system acceptance. The performance warranty
shall warrant the installed horizontal and backbone copper portion of the system and, as
applicable, the installed horizontal and backbone fiber optic portions of the system. All
such links and segments shall be warranted in accordance with the latest applicable require-
ments as defined by TIA/EIA.

As outlined herein, RSCCD intends that the resulting Structured Telecommunications Ca-
ble System be warranted under the extended warranty provisions extended by the cabling
Manufacturer. The warranty shall extend to the fiber optic, Category 6 UTP portions of
the installation to the fullest extent allowed by the manufacturers.

1.6 COORDINATION AND SUPPORT

A.

B.

Schedule a pre-installation meeting with Architect, District Project Manager, District ITS
Representative, and Contractor in attendance.

Coordinate layout and installation of voice, data, and video communication cabling with
other contractors and equipment suppliers.

Meet jointly with other contractors and equipment suppliers in order to exchange infor-
mation and agree on details of equipment arrangements and installation interfaces.

Record agreements reached in meetings and distribute to other participants in a timely
manner. ‘

Adjust arrangements and locations of distribution frames, cross-connect and patch panels
in equipment rooms and/or telecommunications rooms to accommodate and/or optimize
the arrangement and space requirements of voice and LAN equipment.

1.7 DELIVERY AND STORAGE
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A. Provide protection from weather, moisture, dirt, dust and other contaminants for telecom-
munications cabling and pathway equipment placed in storage.

PART 2 - PRODUCTS

2.1 COMPONENTS
A. UL or third party certified. Provide a complete system of telecommunications cabling and
pathway components using star topology and support structures, pathways, and spaces
complete with conduits, pull wires, raceways, pull boxes, outlets, cables, ground boxes, as
per the drawings. Fixed cables and pathway systems for telecommunications systems shall
be UL listed or third party independent testing laboratory certified, and shall comply with
NFPA 70. Horizontal cable and termination equipment shall be of a manufacture, installed
and certified so as to provide a minimum 20-year warranty.
2.2 PATHWAYS (BACKBONE AND HORIZONTAL)
A. TIA/EIA-569-A. Pathway shall be conduit raceway installations. Provide grounding and
bonding as required by ANSI/J-STD-607-A.
B. Pathways shall be installed in accordance with NEC Article 314 and Article 800.51 (J),
(K), or (L), as applicable, and installed in accordance with Articles 362.24 through 362.56,
where the requirements applicable to electrical nonmetallic tubing apply.
2.3 TELECOMMUNICATIONS CABLING
A. Cabling shall be UL listed for the application and shall comply with TIA/EIA-568-B.1, B.2
and NFPA 70. Cabling shall consist of Category 6 UTP; and indoor/outdoor rated Single
Mode 12 strand fiber optic cabling. Plenum rated cables where necessary shall comply
with UL 910. Provide a labeling system for cabling as required by TIA/EIA-606-A and UL
969. Cabling manufactured more than 12 months prior to date of installation shall not be
used.
2.4 FIBER OPTIC CABLING
A. Manufacturer: Corning or District approved equal.
B. Backbone cabling (building to building) shall be 12 strand OS2 Single Mode.
C. Intra building cabling shall be 12 OM4 strand multimode.
2.5 HORIZONTAL CABLING
A. Shall consist of Category 6 UTP cabling
a. Manufacturer: Belden 3613, or District approved equal.
B. Comply with NFPA 70, NEMA WC 63, ANSI/ICEA S-80-576 and performance charac-
teristics in TIA/EIA-568-B.1 and B.2 UTP, four-pair 100 ohm.
C. Category 6 cable shall provide four individually twisted pairs, 23 AWG or 22 AWG con-
ductors. ;
D. Individual pairs shall be constructed to contain minimum two twists per foot per each pair.
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L
J.

K.

Ultimate breaking strength shall be minimum 90 pounds.

Four pair cable shall withstand a bend radius of one-inch minimum at a temperature of
minus 20 degrees C maximum without jacket or insulation cracking.

Conductors shall be color coded and polarized in accordance with TIA/EIA-568-B.1 and
B.2.

Category 6 UTP and OSP rated cable for local area networks shall exceed TIA/EIA-568-
B.1 and B.2 standards.

Conductor shall be 24, 23, or 22 AWG solid annealed copper.
Plenum rated cable shall comply with NFPA 70, UL 444, and UL 910.
Cable jacket — verify color with District Project Manager.

2.6 CATEGORY 6 PATCH CABLES

A.

UTP Patch Cables. Patch cables for unshielded twisted pair cable shall be Category 6 rated
and shall be equipped with factory-attached connectors to interconnect equipment mounted
on the racks of the distribution frame and to connect computer stations to outlet locations.

Contractor shall provide:

1. BDF/IDF Patch Cords — 6-inches in length, Category 6 and colored according to the

following:
a Green for instructional network;
b. Blue for non-instructional network; and
c. White for wireless and CCTV.
d. Number of each color to be confirmed with RSCCD ITS and District Rep-
resentative.

2. Workstations — 10 feet in length, Category 6, black in color.
3. Quantity required for 100% port population at both ends with 10% spare.

2.7 FIBER OPTIC PATCH CABLES.

A. Fiber Optic Patch Cables shall be Multimode or Single Mode patch cords pre-made to
connect fiber optic equipment with fiber optic cross connects, interconnects and outlets.

B. The patch cords (jumpers) shall be impact-resistant, duplex fiber cables with LC connect-
ors, of the same performance characteristics as the Single Mode fiber backbone being con-
nected.

C. These fiber optic patch panel connections shall provide 0.4 dB or less insertion loss and
provide connection between the Active LAN devices and the Fiber Optic patch panel.
Quantities for 100% fiber strand population at both ends plus 10% Spares.

D. Contractor shall provide:

a. IDF Patch Cords — 1 Meter in length, LC connectorized, Single Mode, duplex,
fiber optic patch cord.
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b.

BDF Patch Cords — 3 Meter in length, LC connectorized, Single Mode duplex,
fiber optic patch cord.

2.8 DISTRIBUTION FRAMES
A. BDF/IDF Equipment Cabinets/Free Standing

1. The unit shall be designed to provide a secure, managed environment for computer
and networking equipment.

2. The unit shall conform to EIA-310 Standard for Racks, Panels and Associated
Equipment and accommodate industry standard 19” rack mount equipment.

3. BDF: Units shall be designed with four (4) vertical posts to allow rack mount
equipment installation utilizing four (4) vertical mounting rails.

a. Units shall provide 42U of equipment vertical mounting space (1U=1.75" or
44.45mm).

4. Unit shall have base dimension of 84 inches in height by 31.50 inches in width by
41.33 inches in depth.

5. IDF: Units shall be designed with two (2) vertical posts to allow rack mount equip-
ment installation utilizing two (2) vertical mounting rails.

a. Units shall provide 45U of equipment vertical mounting space (1U=1.75"
or 44.45mm).

6. The vertical mounting rails shall be adjustable to allow different mounting depths.
Units shall include at least 60 sets of screwed in mounting screws, caged nuts, bolts
and cup washers, and caged nut installation tool for the mounting of equipment
inside the unit. Screw sets, caged nuts, bolts, and cup washers shall be installed
(physically screwed) in the rack.

8. All weight bearing components shall be constructed from steel no less than 0.9mm
(20 gauge).

9. All metal parts shall be painted using a powder coat paint process.

10. Plastic materials shall comply with Underwriters Laboratory Specification 94 with
V-1 rating (UL94 V-1) or better.

11. Provisions shall be provided for all enclosure panels and rack-mounted equipment
to be earthed or grounded directly to the frame.

12. Unit shall include a grounding kit containing terminated green/yellow jumper
wires and associated hardware.

13. Units shall be equipped with vertical wire management.

14. Baying brackets shall be provided where mounting multiple cabinets are to be
mounted together.

15. Units shall be black in color.

16. Cabinets shall be seismic/earthquake braced and anchored to floor.
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17. Manufacture: CPI or District approved equal.

2.9 BDF/IDF EQUIPMENT CABINET POWER DISTRIBUTION STRIP (PDU)

A.

Each equipment cabinet shall come equipped with two (2) networkable, SNMP managea-
ble, and metered power distribution strips with minimum of ten (10) 20 amp (NEMA 5-
20R) receptacles.

1. Provide vertical mountable PDUs for four post racks.

2. Provide rack mountable PDUs for two post racks.

2.10 BDF/IDF CABLE RUNWAY

A.

B.

H.

L

Cable runway shall be installed in BDF and IDF Rooms. Size: 18-inch-wide, plus side
channel, as needed.

Classified by Underwriters Laboratories (UL) as suitable for equipment grounding.

Cable runway shall be used for voice and, or data and video communications cabling only.
No electrical wiring shall be placed in cable runway with voice and data cabling.

Wall angle supports shall be steel angles. Ends to be smooth without hooks or projections.
Brackets shall be able to support an end load of 600 Ib. with a safety factor of 1.65.

Elbows, Tee’s, 90-degree bends and crosses: All horizontal and vertical 90-degree elbows,
tees, 90-degree bends and crosses shall be made with right angle couplings, which clamp
to the runway without the need for drilling or cutting.

At all horizontal 90-degree bends, tees, and crosses, provide adjustable junction splice kits
for large radius cable bends.

Seismically supported by end wall supports, angular wall supports and communications
equipment racks.

Black baked enamel finish.
Manufacturer: Chatsworth Products (18”) or District approved equal.

2.11  COPPER PATCH PANELS

A.
B.

C.

D.

Manufacture: Belden, or District approved equal.

UTP patch panels shall be rack mounted, rated to exceed EIA/TIA Category 6 modular
patch panels each wired to terminate modular jacks per the EIA/TIA T568B standard.

Quantities of jacks are based on the number of UTP cables originating at wall outlets and
terminating at the patch panel.

All patch panels shall be grounded.

2.12 CABLE MANAGEMENT

A. All equipment cabinets shall be equipped with horizontal cable management organizers for
each fiber optic and UTP patch panel.
B. Horizontal cables managers shall be constructed of metal with black finish and be 1 rack
unit in height. Horizontal cable managers shall have evenly spaced “fingers” designed to
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maintain and allow the entry and exit of jumper, patch, or cross-connect cables and/or wires
in place.

Horizontal cable managers shall be designed to extend past the frame to allow placement
of equipment in any position within the rack. When mounted between equipment rack
frame rails, they shall be securely mounted to equipment rack frame rails.

2.13  FIBER OPTIC PATCH PANELS

A.
B.
C.

ol

Manufacture: Corning, or District approved equal.
Provide panel for maintenance and cross connecting of fiber optic cables.

Panel shall be constructed of 0.125-inch minimum aluminum and shall have connectors
which interface the inside plant fiber optic jumper cable with the outside plant fiber optic
cable.

Panels shall be equipped with engraved laminated plastic nameplates above each con-
nector.

Rack-mounted fiber patch panels shall be equipped to terminate or splice the incoming
inter-building fiber and any required backbone or interconnect cables.

Each cable must be properly dressed.

These units will terminate the fiber optic cables, provide a place for jumper cables and will
provide room to terminate additional optics.

Panel shall provide capacity for minimum of 12 fiber optic strands. Larger capacity patch
panels shall be determined at site walk.

Panel shall be 100% populated with type LC couplers and adapter plates.
All connectors and couplers shall be type LC.
The fiber optic patch panel connections shall provide 0.4 dB or less insertion loss.

All patch panels shall be grounded.

2.14 TELECOMMUNICATIONS OUTLET/CONNECTOR ASSEMBLIES

A. Jacks and faceplate manufacturer: Belden REVConnect Cat 6 jack, or District approved
equal.

B. Jacks shall comply with FCC Part 68.5, and TIA/EIA-568-B.1 and B.2.

C. UTP jacks shall be RJ-45 designation T568B type, UL 1863 listed, eight position, con-
structed of high impact rated thermoplastic housing rated for Category 6 service.

D. UTP jacks for data shall be Category 6 hardware and shall comply with the attenuation
requirements contained in TIA/EIA-568-B.1 and B.2.

E. Jacks color — verify with District Project Manager.

F. Telecommunications face plates shall comply with UL 514C, and TIA/EIA-568-B.1 and
B.2; flush design constructed of high impact thermoplastic material.

G. Telecommunications faceplate colors shall be coordinated with District Project Manager
or as noted on drawings.
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H. Telecommunications faceplates shall be available in 2-port, 4-port and 6-port single-gang
configurations and as designated by RSCCD at site survey or as noted on drawings.

L All unused faceplate openings shall have blanks installed.

J. Stenciled lettering for voice and data circuits shall be provided using thermal ink transfer
process.

K. Jacks shall be orientated on the patch panel staring at the top left and proceeding in a left

to right top to bottom order.
2.15 NON-CONTINUOUS CABLE SUPPORT

A. Material

1. Contractor shall provide and install all non-continuous cable supporting hardware.

2. Non-continuous cable supporting hardware consists of J-hooks, multi-function
clips, beam clamps, etc. Bridle rings or zip ties are not permitted.

3. Non-continuous cable supports shall provide a load bearing surface of sufficient
width to comply with required bend radii of high-performance cables; UL Listed.
Bridle rings are not permitted.

4. Non-continuous cable supports shall have flared edges to prevent damage while
installing cables.

5. Non-continuous cable supports sized 1 5/16” and larger shall have a cable retainer
strap to provide containment of cables within the hanger. The cable retainer strap
shall be removable and reusable and be suitable for use in air handling spaces.

6. Non-continuous cable supports shall have an electro-galvanized or G60 finish and
shall be rated for indoor use in non-corrosive environments.

7. Multi-tiered non-continuous cable support assemblies shall be used where separate
cabling compartments are required. Assemblies may be factory assembled or as-
sembled from pre-packaged kits. Assemblies shall consist of a steel angled hanger
bracket holding up to six non-continuous cable supports, rated for indoor use in
non-corrosive environments; UL Listed.

8. If required, the multi-tier support bracket may be assembled to manufacturer rec-
ommended specialty fasteners including beam clamps, flange clips, C and Z purlin
clips, etc.

9. Tee-bar support bracket with one non-continuous cable support, factory or jobsite
assembled; rated for indoor use in non-corrosive environments; UL Listed.

10. Fastener to wire/rod with one non-continuous cable support, factory or jobsite as-
sembled; rated for indoor use in non-corrosive environments; UL Listed.

11. Fastener to beam or flange with one non-continuous cable support, factory or
jobsite assembled; rated for indoor use in non-corrosive environments; UL Listed.

12. Fastener to C or Z purlin with one non-continuous cable support, factory or jobsite
assembled; rated for indoor use in non-corrosive environments, UL Listed.
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B.

13. Fastener to wall, concrete, or joist with one non-continuous cable support, factory
or jobsite assembled; rated for indoor use in non-corrosive environments, UL
Listed.

14. Fastener to threaded rod with one non-continuous cable support, factory or jobsite

assembled, rated for indoor use in non-corrosive environments, UL Listed.
15. The multi-tiered support bracket shall have a static load limit of 300 Ibs.

16. U-hooks and double J-hooks shall attach directly to threaded rod using standard
nuts.

Manufacturer: Cooper B-Line, or District approved equal.

2.16 BACKBOARDS

A.

B
C.
D

G.

Provide fire rated plywood 3/4-inch-thick 36”H x 24”W for mounting of equipment.
Fill and sand all voids in plywood to provide a smooth surface prior to painting.
Backboards shall be painted with a light color, nonconductive fire-resistant overcoat.

Contractor shall be responsible for determining correct backboard mounting and anchoring
methods that will safely support the combined weight of the backboard, data network com-
ponents that will occupy the backboard.

Backboard mounting and anchoring methods shall comply with RSCCD and State building
and safety codes.

Contractor shall be responsible for ensuring that mounting and anchoring methods comply
with Part 3- Execution 3.1.3.

Drywall screws shall not be used to mount plywood backboards.

2.17  GROUNDING AND BONDING PRODUCTS

A.

B.

Comply with UL 467, ANSI/J-STD--607-A-2002, and NFPA 70. Components shall be
identified as required by TIA/EIA-606-A.

All data cabinets and components, cable runways, patch panels, and any parts installed in
data cabinets shall be bonded together and bonded to the Telecommunications Grounding
Bus-bar.

PART 3 - EXECUTION

3.1 INSTALLATION

A.

Telecommunications cabling and pathway systems, including the horizontal and backbone
cable, pathway systems, telecommunications outlet/connector assemblies, and associated
hardware shall be installed in accordance with TIA/EIA-568-B.1, B.2, B.3, TIA/EIA-569-
A, NFPA 70, and UL standards as applicable.

Cabling shall be connected in a star topology network.

Contractor shall provide all necessary tools and materials not specified, (tie wraps, “d”
rings, screws, consumables, hardware, etc.) and equipment, (ladders, hydraulic lifts, stor-
age containers, etc.) necessary to provide a complete and operating system.
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F.

G.
H.

Installation methodologies shall adhere to manufacturer installation procedures so as to not
violate certifications (i.e. UL).

All work shall be performed in a good workmanship-like manner leaving each location in
the same or better condition as at the start of each project.

The designated District Project Manager shall be provided progress reports.
Periodic on-site inspections will be completed during the course of installation.

The District reserves the right of “local jurisdiction” for final approval.

3.2 GENERAL CABLING

A.

Install rated Category 6 and Indoor/Outdoor rated Category 6 UTP and Indoor/Outdoor
Rated Single Mode, Multi-Mode fiber optic telecommunications cabling and pathway sys-
tem in accordance with TIA/EIA-568-B.1, B.2, B.3 and the drawings.

Screw terminals shall not be used except where specifically indicated on plans.

Do not untwist Category 6 UTP cables more than 1/4 inch from the point of termination to
maintain cable geometry.

Do not exceed manufacturers' cable pull tensions for copper and fiber optic cables. Provide
a device to monitor cable pull tensions. Do not exceed 25 pounds pull tension for four pair
copper cables.

Do not chafe or damage outer jacket materials.
Use only lubricants approved by cable manufacturer.
Do not over cinch cables, or crush cables with staples.

For UTP cable, bend radii shall not be less than four times the cable diameter.

33 OPEN CABLE

A.
B.

Q

Use only where specifically indicated on plans or determined during site surveys.

When encounter hard lid ceiling run cable in concealed conduit; non-continuous cable sup-
port above suspended ceilings.

Comply with TTIA/ETIA-568-B.1 and B.2.

Install cabling above suspended ceilings 6 to 12 inches above ceiling T-bar using non-
continuous cable support spaced on 24 to 48 inch centers and securely attached to structural
ceiling.

Do not exceed cable pull tensions recommended by the manufacturer.

1. Plenum cable shall be used in spaces where required by code. Plenum cables shall
comply with flammability plenum requirements of NFPA 70 and shall comply with
UL 910.

2. Avoid routing copper cable in areas where there may be high levels of electromag-
netic interference (EMI). EMI is caused by AC power lines, broadcast signals, X-
ray equipment, motors, generators, and fluorescent lights. UTP cables shall be
routed at least 5 inches away from fluorescent lighting fixtures.
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3. Cables shall be placed in the non-continuous cable support located every 2 to 4
feet, as long as they are separately bundled and tie-wrapped using Velcro ties.

4. Cabling shall be organized and identified so as to facilitate locating and handling
individual sheaths for maintenance functions.

Each bundle shall be neatly tied without over cinching or stressing cable.

6. Bundles shall be clearly marked identifying the IDF and room to which routed, the
station numbers served by the bundle, and any other information that may assist in
administration.

7. Great care shall be taken to protect all cabling from physical damage.

8. A 10-foot service loop shall be installed above ceiling on each cable installation
where possible.

3.4 BACKBONE CABLE

A.

B.
C.

D.

Fiber Optic Backbone Cable. Install Indoor/Outdoor rated fiber optic backbone in path-
ways.

Do not exceed manufacturer's recommended bending radii and pull tension.

Prepare cable for pulling by cutting outer jacket 10 inches leaving strength members ex-
posed for approximately 10 inches. Twist strength members together and attach to pulling
eye.

Terminate individual strands into fiber optic type LC connectors.

3.5 HORIZONTAL CABLING

A. Install horizontal cabling and pathway as shown on drawings or as determined at site sur-

vey, between BDF, IDF and telecommunications outlet assemblies at workstations, in ac-
cordance with TIA/EIA-568-B.1, B.2 and 569-A.

3.6 WORK AREA OUTLETS

A.

Terminate UTP cable in accordance with TIA/EIA-568-B.1, B.2 and wiring configuration
T568B.

3.7 BACKBOARD AND EQUIPMENT SUPPORT

A. Contractor shall coordinate with RSCCD the BDF/IDF backboard and equipment support
mounting locations and mounting methods.

B. Free standing BDF and IDF equipment cabinets shall be seismically anchored to the floor
and to the overhead cable runway.

C. Contractor shall provide and install fasteners and anchors that are designed and rated for
determined mounting surface and building construction type.

D. Contractor shall not use dry wall screws as fasteners for backboard and equipment.

E. Mounting and anchoring methods shall comply with RSCCD and State building and safety
codes.
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F. Contractor shall be responsible for costs of all repairs if equipment installation methods
are determined to be inadequate by RSCCD or if contractor provided and installed fasteners
and/or anchors fail, resulting with the equipment pulling away from wall or completely
falling off of wall.

3.8 TESTING

A. Telecommunications Cable Testing:

a. Perform telecommunications cabling inspection, verification, and performance tests in
accordance with TIA/EIA-568-B.1 and B.2.

b. All testing personnel shall be trained on testing equipment tools to assure that complete
and accurate testing results are obtained / provided.

B. Inspection:

a. Visually inspect cabling jacket materials for UL or third party certification markings.

b. Visually inspect Category 6 UTP and Single Mode fiber optic cabling jacket materials
for UL or third party certification markings.

c. Inspect cabling terminations in telecommunications rooms and at workstations to con-
firm color code for tip and ring pin assignments, and inspect cabling connections to
confirm compliance with TIA/EIA-568-B.1 and B.2.

d. Visually confirm Category 6 marking of outlets, cover plates, jacks, and patch panels.

C. Verification Tests:

a. Perform 400 MHz near end cross talk (NEXT) and attenuation tests for Category 6
systems installations.

b. Perform fiber optic end-to-end attenuation tests using a power meter light source and
manufacturer's recommended test procedures. Perform tests in accordance with
EIA/TIA-526-7, EIA/TIA 455-A-1991, EIA/TIA FOTP-171 Methods A3 or D3, or
FOTP-34 Method B for horizontal, Single Mode fiber. Perform verification ac-
ceptance tests and factory reel tests.

D. Performance Tests:

a. Category 6 Links. Perform UTP link tests in accordance with TIA/EIA-568 B.1, B.2
and manufactures guidelines.

b. Tests shall include wire map, length, attenuation, NEXT, PSNEXT, ELFEXT,
PSELFEXT, RL and propagation delay.

c. Fiber Optic Links. Perform OFN end-to-end attenuation tests and reel tests at job site.

E. Final Verification Tests
a. Perform verification tests for UTP and OFN systems after the complete telecommuni-

cations cabling and workstation jacks are installed.

b. Provide District Project Manager with written final tests verification within one (1)
week of completion of installation.
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c. Final test results shall include summary pages for each IDF/BDF as required.
d. Test results shall be provided in both hard and electronic copy.
3.9 PATHWAY INSTALLATIONS
A. _General Requirements:

a. Comply with TIA/EIA-569-A, NEC and CEC.

b. Shall be installed in accordance with NEC Article 314 and Article 800.51 (J), (K), or
(L), as applicable, and installed in accordance with Articles 362.24 through 362.56,
where the requirements applicable to electrical nonmetallic tubing apply.

c. Conceal interior conduit under floor slabs and within finished walls, ceilings, and
floors where possible.

d. Keep conduit minimum 6 inches away from parallel runs of electrical power equip-
ment, flues, steam, and hot water pipes.

e. Install conduit parallel with or at right angles to ceilings, walls, and structural members
where located above accessible ceilings and where conduit is visible after completion
of project.

f.  Run conduits in crawl spaces and under floor slabs as if cable is exposed.

g. Install no more than two 90-degree bends for a single horizontal cable run.

h. Run conduits raceway as determined by site survey or as noted on drawings.

i. Provide Pullboxes with “Sealtight” flex conduit only where flexible connections are
required. District Project Manager approval required prior to all “Sealtight” flex con-
duit installations.

j- Provide all coring, patching and painting as needed for Intra-Building and Inter-Build-
ing pathways. Caulking is not an acceptable patching method for conduit penetrations
into exterior walls. Coordinate with District Project Manager for acceptable patching
methods.

k. Innerduct, where specified, corrugated or splined (inside) flexible orange innerduct, 1
inch in diameter, riser rated, shall be placed for fiber optic cable protection.

1. Innerduct, where specified, 3” 3-cell fabric innerduct (outside), shall be placed for fiber
optical cable protection.

m. Conduit shall have a factory formed bell on one end for interconnecting segments.

n. Spacers: High impact spacers shall be used in all multi-duct systems, for solely owned
or joint telecommunications/power construction. They shall conform to NEMA TC-2,
TC-6, TC-8, and ASTM F 512 dimensions.

o. All fittings shall be designed specifically for use with the type of conduit placed.

p- All conduits shall be equipped with seal plugs in all ground boxes and expansion rubber

seal plugs within all buildings.

B. Underground Conduits:

STRUCTURED TELECOMMUNICATIONS 271000 - 18
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a. A horizontal and vertical separation of 1 inch between the ducts shall be maintained
by installing high impact spacers with horizontal and vertical locking intervals of ten
feet.

b. All communications conduits shall be placed in a uniform manner between ground
boxes and pull boxes. Conduit in position #1 at one ground box or pull box shall
maintain its position within the duct run and terminate in the #1 position at the next
box. The position of all conduits between ground boxes and pull boxes shall be main-
tained.

c. Long radius bends (over 30 feet) shall be used whenever possible to make changes in
direction. If it is found to be necessary to place a 90-degree bend in the conduit run, a
factory-made sweep of no less than 60-inch radius shall be used.

d. No conduit run shall exceed a total of 180 degrees of bend between any two points
(such as manholes or buildings) considering both vertical and horizontal sweeps.

e. Cold-formed trench bends shall have a radius of not less than 60 inches and shall pass
mandrel integrity. Bend radius criterion is 2" or less 6 times the diameter of the conduit
and any conduit larger than 2" is 10 times the diameter of the conduit.

f.  The length and destination of all conduits shall be identified in each ground box, pull
box and building. Embossed metal or heavy plastic tags strapped to each conduit shall
be used.

g. After installation of communications conduits, the contractor shall prove all conduits
by pulling a mandrel with a diameter % inch smaller than the conduit and 6 inches long
through each conduit end-to-end. An inspector designated by the contractor and
RSCCD shall be notified 24 hours before this procedure. Each conduit shall be cleaned
with a bristle brush to remove any debris.

h. Detectable utility marking tape shall be buried 12 inches below the surface directly
above the conduit.

i. Where communications and power conduits occupy the same trench, all conduit struc-
tures shall be built with the telecommunications conduits placed above the power con-
duits and separated by a minimum of 12” of compact earth or 3” of concrete encase-
ment, unless otherwise called out on the construction drawings and approved by
RSCCD. If this type of construction is required, it shall receive the prior approval of
the contractor and RSCCD.

j. Contractor shall install new %” pull rope in all conduits placed.
C. Overhead Conduit:

a. Where overhead conduit is required, Contractor shall utilize EMT conduit with an in-
side diameter of 2”, unless otherwise specified.

b. All fittings shall be compression type connectors and couplers designed specifically
for use with the type of conduit placed. Set screw connectors shall not be allowed.
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c. All fittings shall be watertight. Fitting types shall be pre-approved by the designated
District representative. Unless pre-approved by the designated District Project Man-
ager, all conduits shall be installed by a qualified electrical contractor who has at least
five years experience in similar installations within the Southern California area.

d. Contractor shall install conduit at roof locations utilizing the current District approved
methodology and process. All conduit pathways and locations must be approved by
RSCCD prior to installation.

e. All roof penetrations must be approved by RSCCD prior to installation.
f. Contractor shall install new %” pull rope in all conduits placed.
Communications Entrance Conduit

a. To prevent shear, all inter-building conduit (either underground or aerial) shall transi-
tion from PVC or metal to Sealtite flex conduit when attaching to a permanent struc-
ture. The contractor and RSCCD shall determine the placement of all entrance conduit.
All applicable standards shall be adhered to, i.e., RSCCD, NEC, BICSI or G.O. 128.

b. Sealtight flex conduit lengths shall not exceed 24”, unless approved by RSCCD.
c. Contractor shall install new ¥4 pull rope in all conduits placed.
Vertical Conduit

a. Where vertical conduit is required between pull boxes or within buildings, Contractor
shall utilize EMT conduit with an inside diameter of 2”, unless otherwise specified.

b. Where vertical conduit is exposed and subject to damage, contractor shall utilize IMC
or Rigid conduit.

Duct-Bank Locating Cable (Electronically Detectable Warning Tape)

a. Warning tape shall be a minimum of 3" wide, orange in color, and shall have a
nondegradable imprint as follows:

1. “Caution fiber optic cable buried below”
2. The tape shall be electronically detectable.
Pull Rope

a. Pull rope shall be new %" polypropylene over polyester rope with a minimum 1700 Ib.
Tensile strength.

b. Pull rope shall be new material that is free of knots, kinks, and abrasions and shall be
placed as a single continuous length in every new conduit.

c. Pull rope shall be secured at each end.

3.10 BONDING AND GROUNDING
BDF
a. Install Telecommunications Grounding Busbar (TGB) in BDF. The TGB shall be in-
stalled in accordance with ANSI/J-STD-607-A-2002.
STRUCTURED TELECOMMUNICATIONS 271000 - 20

CABLING AND PATHWAY SYSTEM



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

1. Each BDF Rack shall be bonded to the TGB with a #6 AWG insulated
copper conductor.

2. All cable runway sections shall be bonded to each other using the listed
bonding kit. Cable runway shall bond to the TMGB or TGB with a #6
GREEN insulated copper conductor.

3. The TGB shall be grounded to the nearest access to the building ground
with a #6 AWG insulated conductor.

4. Building ground is identified as main building electrical ground, building
structural steel, or ground rod. Water pipes, gas pipes and electrical con-
duits are not acceptable ground attachment points.

5. Ground conductors are not to exceed 40°. If building ground connection is
beyond 40°, contractor is to install a new ground round at the nearest out-
side location. Ground rod location shall be approved by RSCCD prior to
installation.

6. Provide ohms testing for ground. Ground connections shall not exceed 5
ohms.

b. Materials shall consist of:

a. Telecommunications Grounding Busbar, 12” long X 4” high, %” thick
copper bar with grounding assembly hardware kit; Cooper B-Line part
number SBTMGBI12K, or District approved equal.

b. Bonding Conductor, #6 AWG copper wire insulated conductor with #6
compression ring terminals at both ends with ¥4 diameter holes. Cooper
B-Line part #SBUBC614K for 147, #SBUBC618K for 18”, SBUBC632K

for 327, or District approved equal.

c. Two-hole mechanical lug, copper alloy with silicon bronze hardware.
Cooper B-Line part #SB47802, or District approved equal.

B. IDF

a. Install Telecommunications Grounding Busbar (TGB) in each IDF. The TGB shall be
installed in accordance with ANSI/J-STD-607-A-2002. The TGB shall be grounded
to the nearest building ground with a #6 AWG insulated conductor.

b. Each IDF Rack shall be bonded to the TGB with a #6 AWG insulated copper conduc-
tor. Each IDF shall have a Telecommunications grounding busbar (TGB).

1. All cable runway sections shall be bonded to each other using the listed
bonding kit. Cable runway shall bond to the TMGB or TGB with a #6
GREEN insulated copper conductor.

2. The TGB shall be grounded to the nearest access to the building ground
with a #6 AWG insulated conductor.

3. Building ground is identified as main building electrical ground, building
structural steel, or ground rod. Water pipes, gas pipes and electrical con-
duits are not acceptable ground attachment points.
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4. Ground conductors are not to exceed 40°. If building ground connection is
beyond 40°, contractor is to install a new ground round at the nearest out-
side location. Ground rod location shall be approved by RSCCD prior to
installation.

5. Provide ohms testing for ground. Ground connections shall not exceed 5
ohms.

¢. Materials shall consist of:

1. Telecommunications Grounding Busbar, 12” long X 4” high, ¥” thick
copper bar with grounding assembly hardware kit; Cooper B-Line part
number SBTMGBI12K, or District approved equal.

2. Bonding Conductor, #6 AWG copper wire insulated conductor with #6
compression ring terminals at both ends with ¥4 diameter holes. Cooper
B-Line part #SBUBC614K for 147, #SBUBC618K for 18”, SBUBC632K

for 327, or District approved equal.

3. Two-hole mechanical lug, copper alloy with silicon bronze hardware.
Cooper B-Line part #SB47802, or District approved equal.
3.11 FIRESTOPPING MATERIAL
A. Contractor shall provide all necessary fire stopping of openings through which cable is
installed under this specification, in accordance with NFPA 70 and all local codes. This
includes installation in conduits, raceways, or bare penetrations. Provide and install UL
1479 approved (Fire Barrier Caulk) firestop material.
3.12 DATA SYSTEMS LABELING PROCEDURES
A. The labeling shall be in accordance with the TIA/EIA-606-A standards for data.
B. The labeling shall be computer software generated and printed with readable fonts and
black ink.
C. The ink and label shall be water and smear-proof for both indoor and outdoor use.
D. Samples of each type of media showing label type, labeling format, font size and ink shall
be submitted for RSCCD approval.
3.13 DATA SYSTEMS LABELING
A. The data systems labeling shall include all related equipment, cables, racks and RJ-45 out-
lets.
B. Label all cables at each end of the cable designating the rack and room number.
C. The labeling shall be delineated on any riser diagrams, floor plans and test reports.
D. Labeling shall be printed, not handwritten, using a label maker device.
E. Patch Panels:
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a. Patch Panels shall be provided with a factory lettering located above the ports with port
number and factory installed field labels installed below the ports.

b. The field labels shall identify the room location.

c. Every 48-port panel shall be labeled with a letter designation from top to bottom “A”
to ‘GZ”‘

F. Wall Jacks:
a. Wall jacks shall be provided with the following labeling standard:

i. <Building Letter><IDF/BDF Room Number><Patch Panel ID><1- or 2-digit
Patch Panel port>

1. Building Letter: The building designation letter. For example, “A” or
“SC”. If the building does not have a letter assignment, this would be left
blank.

2. IDF/BDF Room Number: The room number designation for the IDF/BDF
where the cable terminates. For example, for an IDF located in A110,
“110” would be used to avoid overlap with the building letter required
above.

3. Patch Panel ID: Every 48-port patch panel shall be labeled with a letter
designation from top to bottom from “A” to “Z”. This shall be the “patch
panel ID”, and shall be captured on the data wall jack label.

4. 1 or 2 digit Patch panel port. The actual port number on the patch panel
(from 1 to 43).

END OF SECTION 271000
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SECTION 272000 - DATA COMMUNICATIONS ACTIVE INFRASTRUCTURE

PART 1 - GENERAL

1.1 SUMMARY

A.

This section describes the data communications network infrastructure including
electronics and software needed to support Local Area Networks and network
management.

Products Installed Under this Section: Only new equipment and material, produced by
manufacturers that are recognized nationally by the telecommunications industry and
approved by Underwriters Laboratory shall be used as specified in this Section or on the
Drawings.

1. All mounting hardware
2. All mounting brackets
3. All power cords

Related Sections:

Division 01

Section 23 09 00: Building Management System
Section 26 05 00: Common Work Results for Electrical
Section 27 10 00: Structured Cabling

Section 28 13 00: Access Control / Security System

S o

Section 28 23 00: Digital Surveillance System

1.2 REFERENCES

A.

O R S

NEMA — National Electrical Manufacturer’s Association
ANSI — American National Standards Institute

NEC — National Electric Code

RSEF — Relevant State Electrical and Fire Codes

IEEE — Institute of Electrical and Electronic Engineers
UL — Underwriters Laboratories, Inc.

ANSVEIA/TIA - 568A-1995 Commercial Building Telecommunications Wiring
Standard

ANSI/EIA/TIA — 568-B-2-1 Transmission Performance Category 6 Cabling Specifications
for 4-Pair 100 Ohm

DATA COMMUNICATIONS ACTIVE 272000 - 1
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I. ANSVEIA/TIA — 569A Commercial Building Standard for Telecommunications Pathways

and Spaces

J.  ANSI/EIA/TIA — 606 The Administration Standard for the Telecommunications Pathways
and Spaces

K. ANSIEIA/TIA - 607 Commercial Building Grounding and Bonding Requirements for
Telecommunications

L. ANSI/EIA/TIA — 598 Color Coding of Optical Fiber Cables

M. EIA/TIATSB — 67 Transmission Performance Specifications for Field Testing of
Unshielded Twisted-Pair Cabling Systems

N. BICSI — Building Industry Consulting Service International publications:
Telecommunications Distribution Methods Manual

LAN and Internetworking Design Manual

Telecommunications Cabling Installation Manual

Customer Owned Outside Plant Design Manual

A S e

Manufacturer’s recommendations and installation guidelines

O. All cabling shall comply with all appropriate requirements of NEC Articles 770 and 800
and shall comply with the State Fire Codes as interpreted by the State Fire Marshall’s
Department.

P. All publications referred to in this document shall be the latest publicized edition.

1.3 SUBMITTALS
A. Product Data
1. Provide a complete list of current part numbers included in the system(s), product
revision levels and confirm with District ITS during submittal phase.

2. If additional equipment is required to meet performance specifications of the
system, Contractor shall provide the equipment with District ITS written approval
prior to installation.

B. Certificates

1. Contractor shall carry the appropriate manufacturer certification for installation of
the Data Communications and Wireless Equipment.

2. Contractor shall provide proof of certification to the District.

C. Qualifications

1. Contractor shall provide proof of training / certification to the District. The
installing contractor must be certified with the manufacturer for at least twelve (12)
months prior to the bid.
DATA COMMUNICATIONS ACTIVE 272000 -2
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2. Contractor shall assign competent person as Project Manager who has
demonstrated the ability to supervise a project of similar size and scope. Submit a
resume of the proposed Trade Contractor Project Manager for the District’s review
and acceptance. The Project Manager must attend meetings as required.

3. Contractor shall provide documentation to the District to demonstrate that it has
been in the telecommunications contracting business for a minimum of five (5)
years under the same name and are located within a four (4) hour response time of

the District.
4. Installer shall include BICSI Cabling Installer certifications for all cabling being
installed.
1.4 CLOSEOUT SUBMITTALS
A. Contractor shall provide published escalation and priority handling procedures. This shall
include the names and phone numbers, in organizational chart format, of the technicians
and management responsible for supporting the District.
B. Contractor shall describe its policies and plans to assist the District in the event of a
catastrophic disaster to the facilities mentioned in this section.
C. Contractor shall provide a port map indicating all port locations. The port map shall show
the wall label and floor plan location for each data jack.
D. Warranty and Performance Agreements.
1.5 QUALITY ASSURANCE
A. Use adequate numbers of skilled workers thoroughly trained and experienced on the
necessary crafts and completely familiar with the specified requirements and methods
needed for the proper performance of the work of this Section.
1.6 DELIVERY, STORAGE AND HANDLING
A. Deliver materials (except bulk materials) in manufacturer's unopened containers fully
identified with manufacturer's name, trade name, type, class, grade, size and color.
B. Store materials in unopened containers. Store off ground and under cover, protected from
theft and damage.
C. Deliver materials to the District
1. Materials to be delivered to District not less than two weeks prior to Contractor’s
scheduled installation date.
DATA COMMUNICATIONS ACTIVE 272000 - 3

INFRASTRUCTURE



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

1.7 PRE-INSTALLATION MEETING

A. Schedule a pre-installation meeting with Architect, District Project Manager, District ITS
Representative, and Contractor in attendance.

1.8 WARRANTY

A. Manufacturer Warranty:

1.

MDEF/BDF switch electronics: LAN electronics and associated software are to
include a two (2) year manufacturer warranty for non-core gear. Core gear shall
include a five (5) year manufacturer warranty.

IDF switch locations: LAN electronics and associated software shall be warranted
for two (2) year manufacturer warranty.

All other products shall include the standard manufacturer warranties.

Wireless Access Points (WAPs) are excluded from the above-mentioned
manufacturer warranty language.

B. Contractor Warranty:

1.

Contractor shall provide installation warranty extending to the Data
Communications Active Infrastructure protecting RSCCD against defects in
workmanship for a minimum period of two (2) years in accordance with the
contract documents. Such warranty shall provide all labor and materials necessary
to correct a failed portion of the system and to demonstrate performance within
original specifications after the repairs are accomplished.

Contractor shall be available 24-hour/7-day-per-week for on-site service to correct
defects in installation or workmanship, without charge for labor, materials or parts.
Component failure will be addressed directly with the manufacturer through the
provided warranty; however issues related to product failure due to faulty or
improper installation or workmanship by the Contractor shall be resolved by the
Contractor.

Response time is defined as on-site presence of authorized maintenance personnel
equipped with appropriate spare parts and diagnostic tools.

Once work has begun on repair of a critical problem, a technician shall remain on-
site until the problem has been repaired. Contractor shall be allowed to change
technicians at shift changes, however, the first technician shall not leave the site
until the second has arrived and has been briefed on the problem.

If parts are required to fix a critical problem that is not available locally, they shall
be shipped by the fastest possible means at no cost to the District.

During the warranty period, Contractor shall keep on-site detailed maintenance
and repair records of all calls made to the facility.
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PART 2 - PRODUCTS
2.1 LAN ELECTRONICS

A. All equipment is to be certified new by Brocade for network switches and Aruba for
wireless access points.

B. No refurbished, used, after-market or gray-market components will be accepted.

C. Contractor will be responsible for all mounting kits and brackets for the LAN electronics
and Wireless equipment.

D. Material must be rack mountable in the equipment racks as specified in Section 271000
Structured Cabling.

E. BDF Switches

1. Manufacturer: Brocade, District Standard — no or equals, refer to adopted Board
Resolution No. 18-17

2. Redundant power supplies (2x500W) part number RPS9+E and redundant tray
fans (1x ICX7750-FAN-E — kit of 4) shall be provided for each switch.

3. Redundant core switches, one pair, shall be Brocade, Model ICX7750-48F, most
current replacement or equivalent Brocade technology model and software

version. Confirm with District ITS prior to purchasing.

Premium licensing to accomplish Layer 3 features.

b. Two 10 GE SFP’s per core switch shall be provided to create
redundant uplinks to the IDF stacks.
c. Use interconnect / stacking cables, part number 40G-QSFP-
QSFP-C-0101.
4. Contractor shall verify the correct components and correct amount of components.
S. Stack switches. Provide additional SFP direct attached copper cables; 1M, 3M, or
5M length as required.

a. Use Brocade Model ICX7150-48PF-2X10G or most current
replacement part number. Confirm with District prior to
purchasing.

b. Contractor shall verify the correct components and correct amount

of components for a complete and fully operable system.
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F. IDF Switches

1. Manufacturer: Brocade, District Standard — no or equals, refer to adopted Board

Resolution No. 18-17

2. Stack switches. Provide additional SFP direct attached copper cables; 1M, 3M, or
5M length as required.

a. Use Brocade Model ICX7150-48PF-2X10G or most current
replacement part number. Confirm with District prior to
purchasing.

b. Contractor shall verify the correct components and correct amount

of components for a complete and fully operable system.

G. ELECTRICAL: A central UPS system at MDF/BDF with connection to the IDF will be
provided under Section 263323. The system is intended to provide 30 minutes of runtime
for connected network equipment. The Contractor shall arrange connection of the UPS
Ethernet Network Interface Card with SNMP capabilities for remote monitoring to the

access layer network.

2.2 WIRELESS ACCESS POINTS AND ACCESSORIES

1. Manufacturer: Aruba Networks, District Standard — no or equals. “Refer to adopted
Board Resolution No. 18-17”
a. Indoor — Aruba 320 Series

i

Part No. JW186A (AP-325 802.11n/ac 4x4:4 MU-MIMO
Dual Radio Integrated Antenna AP)

b. Outdoor — Aruba 270 Series

i

1i.

Part No. JW178A (AP-275 802.11n/ac Dual 3x3:3 Radio
Integrated Omni Antenna Outdoor AP)

Part No. JW180A (AP-277 802.11n/ac Dual 3x3:3 Radio
Integrated Directional Antenna Outdoor AP)

c. Mounting Kits

i

ii.

iil.

iv.

DATA COMMUNICATIONS ACTIVE
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Part No. JWO054A (AP-270-MNT-H1 AP-270 Series
Outdoor AP Hanging or Tilt Install Mounting Kit)

Part No. JWO055A (AP-270-MNT-H2 AP-270 Series
Access Flush Wall or Ceiling Mount)

Part No. JWO052A (AP-270-MNT-V1 AP-270 Series
Outdoor Pole/Wall Long Mount Kit)

Part No. JWO0S3A (AP-270-MNT-V2 AP-270 Series
Outdoor Pole/Wall Short Mount Kit)
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v. Part No. JW047A (AP-220-MNT-W1W Flat Surface
Wall/Ceiling White AP Basic Flat Surface Mount Kit)

PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine the areas and conditions under which the work of this Section will be performed.
Correct conditions detrimental to timely and proper completion of the Work. Do not
proceed until unsatisfactory conditions are corrected.

32 INSTALLATION

A. Contractor shall hold a pre-installation meeting with District Project Manager and District
ITS Representative.

B. Property damage caused by Contractor during the installation and testing process shall be
replaced at no cost to the District.

C. Contractor will be responsible for all mounting kits and brackets for the LAN electronics
and Wireless equipment.

33 LOCATIONS

A. Coordinate with other trades to assure proper and adequate provision in the work of those
trades for interface with the work of this Section.

B. Install the work of this Section in strict accordance with the original design, the approved
Shop Drawings, pertinent requirements of governmental agencies having jurisdiction, and
the manufacturer’s recommended installation procedures as approved by RSCCD Project
Manager, anchoring all components firmly into position for long life under hard use.

34 GENERAL INSTALLATION REQUIREMENTS

A. Contractor shall provide a full suite of installation services and a turnkey solution.
Specifically, this includes:

1. Contractor shall submit a short written report on a weekly basis to the District
Project Team. This report should contain the following information:

a. Summary of work completed for the week concluded.
b. Summary of work anticipated for the following week.
c. Any action items requested of the District ITS personnel.
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d. Any deviations from the implementation schedule.

2. Turnkey installation is defined as having all networking components including
cabling, and LAN/WLAN electronics, mounting hardware, firmware working as
individual components as well as a homogenous system.

3. Contractor will coordinate installation schedules with the District Project Manager
S0 as to minimize the impact on day-to-day operation for the campus.

3.5 LAN ELECTRONICS INSTALLATION

A.

H.

Contractor shall deliver network switches and configurable components to the District ITS
Department prior to installation, Timing of this should be coordinated with the District ITS
Department so that equipment arrives for configuration “just in time.” District ITS will
coordinate with Contractor to attend to any DOA equipment that may arrive on site.

The District ITS Department shall configure each WAP, switch and camera with the
appropriate TCP/IP address and District configuration prior to Contractor installation.

Contractor shall install switches per BDF/IDF as assigned by District ITS Department.

Contractor shall coordinate with District ITS to connect the SNMP network interface card
of the BDF UPS power supply to the access layer network, which will enable the District
to notify at minimum the following items:

When utility power is lost and unit is running on battery backup;
Over and under voltage;

Battery issues;

Battery age; and

Unit operating temperature.

opo T

At full utilization, including PoE, each UPS will include the appropriate extended run
battery(s) capable of supplying 30 minutes of power.

Access layer Gigabit Ethernet (1000BaseTX) PoE Switches will be located in each closet
supporting interfaces to switched 100BaseT Ethernet and switched 1000BasetT Ethernet
at station devices.

All Unshielded Category 6 Twisted Pair (UTP) wiring will connect access layer switches
to the station devices (PC’s, printers, etc.) All 100BaseTX/1000BaseTX interfaces will be
8-pin modular (RJ-45) type.

District ITS will perform all the cable cross-connect and station patching tasks.

3.6 WIRELESS INSTALLATION

A. Wireless controllers are existing.
B. Install new WAPs and mounting hardware as per drawings.
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C.

Labeling

1.  The WAP shall be labeled at the patch panel port using the device’s hostname.
Coordinate with District ITS to determine the hostname for each device.

2. Label shall be printed, not handwritten, using a label maker device.

3.7 ACCEPTANCE TESTING

A.

All LAN and WLAN electronics specified in this document must meet manufacturer’s
standard tests.

Device configurations must be reviewed and approved by the District before deployment
in production environment to allow for changes and acceptance.

Contractor shall perform a detailed post-install passive site survey for coverage and
capacity validation.

Contractor shall prepare detailed coverage heat maps, after the installation of the WAP’s,
using AirMagnet Wi-Fi Pro, AirMagnet Survey Pro or equal approved by the District
Project Manager. Provide current certifications for the site surveyor for AirMagnet or
District-approved equal. Provide a copy of the physical survey to District Project Manager
prior to installation of Wireless Access Points (“WAP”). Heat maps shall identify:

Access point quantity

Access point locations (room & building)

Access point protocol 802.11 g/n/ac

Access point channel and signal strength

Common access point configuration

Seamless subnet roaming

Non 802.11 interference in 2.4GHz and 5GHz bands

Special antenna

Physical end environmental requirements for access point placement

0. Upgrades to existing access points (including hardware and/or software)

SORXETIAIN W~

3.8 PROJECT RECORD DOCUMENTATION

a. Prepare and submit electronic copies of as-builts and Layer 1 network diagrams updated to
reflect the new work completed for project (i.e. site plans, cable, pathways, MDF/BDF/IDF
cabinet elevations, equipment spreadsheets, and wireless heat maps).

b. These documents must be delivered to the District Project Manager upon completion of
work and before Final Inspection.

END OF SECTION 272000
DATA COMMUNICATIONS ACTIVE 272000 -9
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SECTION 273210 - TWO-WAY COMMUNICATION EMERGENCY TELEPHONE SYSTEM

PART 1 - GENERAL
1.01 WORK INCLUDED
A. Furnish and install a complete microprocessor controlled, “full-duplex” circuitry voice
communication, telephone access control system as described herein and shown on the
plans. The system shall include all necessary boards, power supplies, strobe lights,

loudspeakers, special mounting boxes, cable, connectors, and accessories for a complete
operational communication system.

1.02 RELATED WORK
A. Contractor shall coordinate all work with other contractors and trades where necessary.

B. All necessary conduit, raceways, pull boxes, standard boxes (and special boxes provided
by intercom manufacturer), shall be installed by the electrical contractor.

C. Installation of the communication/access control systems shall be coordinated with the
installation of other related systems.

1.03 QUALITY ASSURANCE
A.  Installation shall comply with all applicable codes.

B.  All equipment shall be new, in current production, and the standard products of a
manufacturer of emergency telecommunications systems equipment.

C.  Manufacturer shall guarantee availability of parts and/or upgradeable circuitry, for a
minimum of 7 years from date of shipment.

D.  If required, manufacturer shall be able to demonstrate features, functions and operating
characteristics.

E. System shall be installed by a factory authorized contractor, with technicians specifically
trained in this system.

1.04 REFERENCE STANDARDS

A.  Federal Communications Commission (FCC) 1Z8898-62546-DI-T
1.05 SUBMITTALS

A.  Provisions: Comply with Section 01 30 00 SUBMITTALS

B.  Shall include an equipment list and data sheet, system description and block diagrams on
equipment to be furnished.

TWO-WAY EMERGENCY 273210-1
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1.06

C.  Shall include all data necessary to evaluate design, quality, and configuration of proposed
equipment and systems(s).

WARRANTY

A.  Systems shall include a factory warranty that equipment is free from defects in design,
material, manufacturing and operation.

B.  Factory warranty period shall be for two (2) years parts and workmanship; 24 months from
date of shipment. Manufacturer shall not be responsible for improper use, handling, or
installations of the product.

C.  Installing communications contractor shall guarantee the equipment, wire, cable, and

installation for 12-months from date of acceptance.

PART 2 - PRODUCTS

2.01  SYSTEM DESCRIPTION

A. The emergency telecommunications system shall provide a “full-duplex” voice
communication from the unit location to the remote attendant. Half duplex or simplex
type communication will not be allowed.

B. The system shall be a microprocessor based system and shall provide voice
communication and access control through a touch-tone, loop-start dedicated control
office telephone line.

C. The system shall be capable of autodialing a management telephone on detecting tamper
criteria.

D. Programming of the system shall be done remotely via touch-tone telephone or with
remote programming software.

E. The scope of the system shall include all necessary components for proper function and
interface to existing telephone lines, and include all features and functions described
herein and the equipment shown on the plans. System shall be capable of adding optional
features, equipment and interfaces listed in the specifications even if not initially included
or shown on the plans.

F. A complete operational system shall be provided that can fully integrate and be
monitored by SAC’s remote attendant.

2.02  SYSTEM CONFIGURATION

A. The system requires a touch-tone, loop-start dedicated central office telephone line to
provide voice communication.

TWO-WAY EMERGENCY 273210-2
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F.

G.

A complete system shall consist of the Emergency Telecommunication System and one
or more pieces of the following equipment (see optional equipment); connecting cables,
wiring, mounting boxes and power supplies required for a complete installation.

The systems programmable features shall be retained in EEPROM memory, which
guarantees that programmed data is not lost during power outages or chip removal.

The telephone communication feature shall be maintained in full during a power outage
via the shift of utility supplied operating power to phone line power back-up. There will
be no internal or external batteries present.

The emergency telecommunications system shall be mounted as shown on the plans.

The system shall utilize an RJ11C or W phone jack.

System integration and operation shall be coordinated with SAC’s remote attendant.

2.03  SYSTEM FEATURES

A.

D.

The system shall be capable of storing up to 10 phone numbers up to 16 digits in length
dialed in a rollover manner until answered or terminated at the remote attendant.

Emergency telecommunications system must be capable of generating an electronic site
identification that reveals originating caller location and can be decoded on another
electronic device of the receiving caller.

The emergency telecommunications system shall be capable of sending DTMF tones
after a call from the system if connected.

The remote attendant can initiate a call to the unit at any time. A call does not need to
originate from the unit to allow communication.

2.04 SYSTEM OPERATION

A.

User shall locate the single button on the face of the unit and depress for autodialing to
establish communication.

Once communication is established, authorized remote attendant will have full duplex
communication until the call is terminated at the remote attendant site. The call
CANNOT be terminated by the user at the unit location itself.

2.05 EQUIPMENT

A. All Models
1. Unit shall be completely powder coated with the customers specified paint color.
2. Unit shall use vandal resistant screws on all exterior areas.
3. The unit shall be triangular in shape as to increase the visibility of the identifying
decals.
4. The speaker holes shall be offset to protect the speaker from vandalism.
TWO-WAY EMERGENCY 273210-3
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10.

11.

The control board shall be mounted to the front of the unit to ease service.

The units shall be capable of ADA (American Disabilities Act) compliant hands-
free operation.

The unit shall have an ADA compliant “call progress” lamp that flashed during
use.

The unit shall have an ADA compliant Braille plate to identify an emergency
phone.

The system shall come equipped with a double baffled underwater rated fiber
material hands free speaker.

Microphone shall be housed at a right angle to the front in an acoustical chamber
to enhance clarity while protecting the device from vandalism

The unit shall utilize a single call button to initiate two-way communication.

B. Gai-Tronics, Model 397-001 Standard Flush Mount-Mount Emergency Telephone
(Elevator lobby 2-Way Communications Phones)

S

0 00 N o

10.
11.
12.
13.
14.

Standard flush-mount installation in building interior

Standard analog telephone line powered

No external power or battery required

Remote programming

Three number rollover — unit dials up to three different numbers to ensure
emergency calls are answered

Microphone and speaker

Large “Palm” activation button call for help

Auto answer

Silent monitoring

Auxiliary switch activates peripheral equipment

ADA compliant Braille “Help” tag, “Call Received” LED indicator

Brushed stainless steel finish

16-gauge cold-rolled steel back box with black polyurethane finish

Compatible with Strobe Light, Model 530FB with Strobe Surface Mounting Kit,
4115A

PART 3 - EXECUTION

3.01 INSTALLATION

A.  Contractor shall install one (1) 4-pair, Category 6, underground OSP rated cable (if
required), from each telephone location to nearest building Telecommunications Room.

B. “2-Way Communication” phones shall be installed in the elevator lobbies on 2™ floor
indicated on the Telecommunication floor plans. Each 2-way communication phone shall
be accompanied with a local hearing impaired strobe.

1. The telephones will be located in elevator lobbies 2™ floor and programmed thru
the buildings’ phone system to ring-down to a preprogrammed series of phone
‘numbers when the handset is taken off hook. The ring-down numbers shall be
coordinated with and as directed by the Owner in coordination with SAC.
TWO-WAY EMERGENCY 273210-4

COMMUNICATIONS TELEPHONES



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

2. The code requires the system to be approved by the fire department. The telephone
should ring directly to the building’s Fire Control Room and if no answer the next
programmed number would be SAC campus police, however, final programming
shall be as determined by Owner.

3. The communications contractor shall coordinate with Div. 27.

4. Architect will specify the proper signage placards to satisfy 2009 IBC 1007.8.2
DIRECTIONS.

Unit shall be installed by qualified technicians who have been factory approved for
installation.

Wiring shall be uniform and in accordance with national electric codes and manufacturers
instructions.

Installation shall conform to manufacturer’s written requirements for installation.
Equipment shall be firmly secured, plumb and level.
All splices shall be in easily accessible junction boxes or on terminal boards.

All cable runs at the main control cabinets, in all auxiliary cabinets and at all phone
blocks shall be tagged and identified.

Coordinate all work with other effected trades and contractors.

Fastenings:

1. Fasten on gypsum board wall surfaces with screws into wood or metal blocking,
or with bolts or molly anchors, not less than % inch diameter. Screwing into
gypsum board or plaster with plugs will not be acceptable.

2. Fasten into concrete or masonry with self-drilling masonry anchors Phillips,
Redhead, Bulldog or Rawl Sabertooth.

3.02 SYSTEM INITIALIZING AND PROGRAMMING
A. System shall include all software and/or instruction necessary for system configuration.
B. System shall be turned on and adjustment made to meet requirements of specifications
“and on-site conditions.
C. System shall be programmed to function as specified. Coordinate with College
Representative for exact requirements.
D. Feature codes and special programming shall be documented, printed and made available
to all owners.
3.03 SYSTEM TEST PROCEDURES
TWO-WAY EMERGENCY 273210-5
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C.

System shall be completely tested to assure that the exchange and all components,
stations, speakers and accessories are hooked-up and functioning properly.

System shall be pre-tested by contractor and certified to function in accordance with
plans and specifications.

System shall be tested in presence of owner’s representative.

3.04 OWNER INSTRUCTIONS

A.

Installation contractor shall conduct up to (1) hour of instructions in use and operation of
the system to designated owner representatives, within (30) days of acceptance.

Installation contractor shall conduct up to (1) hour for technical training, in programming,
troubleshooting and service of the system, to designated owner representatives within
(90) days of system acceptance.

3.05 MANUALS AND DRAWINGS

A. Contractor shall provide owner with copies of standard factory prepared operation,
installation and maintenance manuals. Manuals shall include typical wiring diagrams.
B. Contractor shall provide owner with copies of any risers, layouts and special wiring
diagrams showing any changes to standard drawings, if required on project.
END OF SECTION
TWO-WAY EMERGENCY 273210-6
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SECTION 27 32 26 - RING-DOWN EMERGENCY TELEPHONES

PART 1 - GENERAL

1.01 SUMMARY

A. Equipment and materials used shall be standard components that are manufactured and
available for purchase as standard replacement parts as long as the product is commercially
available from the manufacturer.

1.02 QUALITY ASSURANCE

A. All phone installation, configurations, setup, program and related work shall be performed
by contractor electronic technicians thoroughly trained by the manufacturer in the
installation and service of the equipment provided.

B. All equipment shall be warrantied against any defects in material and workmanship under
normal use for a period of twenty-four (24) months from date of installation, provided that
manufacturer receives a completed "Installation Certification" certifying the date on which
the system has been installed. An "Installation Certification" card shall be enclosed with
every unit. In the event that no "Installation Certification" is received by manufacturer, the
twenty-four (24) months will commence on the date of shipment by the manufacturer.

1.03 CERTIFICATIONS AND STANDARDS

A. The phone shall carry the following EMC approvals:
FCC (47 C.F.R. Part 15, Subpart B)

B. The phone shall meet the following standards:

Accessibility
a.ADA: Standards for Accessible Design — 2010
b.ANSIICC A117.1 (2009): Accessible and Usable Buildings and Facilities
c.NFPA 72: National Fire Alarm and Signaling Code — 2013
d.NFPA 101: Life Safety Code® 2012
e. [llinois Accessibility Code

Safety
a. UL 60950-1
b. UL 609250-22

Direct connection of Terminal Equipment (TE) to the Public Switched Telephone
Network (PSTN)

a. FCC (47 C.F.R. Part 68)

1.04 REQUIREMENTS
A. General

RING-DOWN EMERGENCY TELEPHONES 273226 - 1
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1. The following information is provided to establish required system performance for
a complete operating Emergency Phone System for the site. Contractor shall provide
equipment, wiring and programming at all sites as necessary to provide a complete
system as described herein and as shown on the drawings.

2. Components provided under this scope of work shall be compatible with the SAC
network phone system. Coordinate with the Owner on the necessary provisions.

3. SAC will provide phone system interfaces from the site connection point. Contractor
shall be responsible for providing equipment and connections at the site to achieve
specified system performance when connected to the SAC network phone system.

B. Purpose: The system is designed to allow communications from the device to the

programmed responding location allowing the responder or school police to assist the

caller.

1. Attributes

a. General
1) Exterior Emergency phones with visual locating devices are
located in public areas outside the buildings as shown on plans.
b. Exterior Emergency Phones
1) Emergency phones utilize the campus network phone system dialing
automatically to call a monitoring location.
2) Each device shall be equipped with a blue light identifying the
location of activation.

3) Each device shall be equipped with a single pushbutton which will
activate the calling function and the blue location light.

PART 2 - PRODUCTS
2.01 GENERAL
A. The phone shall:

1. Consist of an outdoor-rated vandal resistant ADA-compliant hands-free
speakerphone communications device with a bonded PET and marine-grade
stainless steel faceplate with metal button(s).

2. Be full duplex in operation.

3. Be programmable from a remote location.

4. Have a six number dialing capability, reverting to the subsequent number if the
first is busy or does not respond.

2.02 HARDWARE
A. The phone faceplate shall:

1. Be constructed of a 304 grade stainless steel base plate bonded with a:
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a. Enhanced corrosion resistant #4 brushed 316 grade stainless steel signage
plate.
b. UV-resistant Polyethylene Terephthalate (PET) dead-front signage panel.
2. Have a combined thickness of 0.086” (2.13mm)
3. Measure 8.5” W x 11.5” H.
B. The phone faceplate primary signage shall:

1. Be constructed of enhanced corrosion resistant 316 grade stainless steel with
lettering and Braille raised for ADA compliance.

2. Lettering shall be raised no less than 0.03125”.

3. Braille shall be raised no less than 0.025”.

4. Read “EMERGENCY”.

5. Be printed red and have a UV-resistant finish.
C. The primary button shall:

1. Be a high quality 1.375” diameter push button (1.80” overall diameter) and switch
in a single assembly.

2. The switch shall be mechanically rated to 50,000 cycles (typical).

3. Provide tactile feedback.

4. Have an operating temperature range of -40°F (-40°C) to +185°F (+85°C).
5. Have an enclosure design that is watertight as per IP67 rating.

6. Be constructed of an aluminum alloy, with a clear chromate finish.

7. Have a metal cap, painted red with a UV-resistant finish.

D. The phone shall have three light emitting diode (LED) lit dead-front messages, labeled
"CALLING", "ANSWERED", and "HELP ON THE WAY".

E. The speaker shall:
1. Be a3.5” round, RoHS compliant, outdoor rated speaker.
2. Have an operating temperature range of -67°F (-55°C) to +185°F (+85°C).

3. Be capable of withstanding a total immersion for 96 hours and operating without
any deterioration of sound quality.

4. Have a speaker cone constructed of a corrosion resistant material.

RING-DOWN EMERGENCY TELEPHONES 273226 -3



SANTA ANA COLLEGE
JOHNSON STUDENT CENTER (INCREMENT 2)

5. Be constructed of a neodymium magnet and a solid aluminum voice coil and shall
be adequately protected from ferrous and non-ferrous particles via a sealed design.
F. The microphone shall:

1. Be a 6 mm diameter, aluminum construction, RoHS compliant, outdoor rated
microphone.

2. Have an IP57 type enclosure to protect from dust and water.

3. Have an operating temperature range of -40°F (-40°C) to + 158°F (+70°C).

4. Operate within £3db of initial sensitivity after being placed in a chamber at +40°C
and 90+5% relative humidity for 240 hours. (Tested after 6 hours of conditioning
at +25°C)

G. The phone shall weigh approximately 5 Ibs.

H. The phone shall have an ABS back box mounted on four 6-32 studs to protect electronics
from unintentional installer interaction.

2.03 AUDIO

A. The phone shall support full duplex audio using G.711 PCM a-Law, G.711 PCM u-Law,
G.729a, and G.723.1a compression.

B. The phone shall be capable of providing 8-bit audio at up to 64Kbit/sec.

C. The phone shall be capable of providing sound greater than 90dBC at one meter for normal
conversation.

D. The phone shall be capable of providing sound greater than 100dBC at one meter for
paging mode.

E. The phone shall support Voice Activity Detection and Comfort Noise Generation.
F. The phone shall support Acoustic Echo Cancellation.
G. The phone shall support Auto Gain Control.
H. The phone shall have configurable Jitter Buffer.
2.04 FUNCTIONALITY |
A. Web Server
1. The phone shall contain a built-in web server making configuration available to
multiple clients in a standard operating system and browser environment using

HTTP, without the need for additional software.

2. The web server shall require authentication with username and password.
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B. IP Address

1. The phone shall support both fixed IP addresses and dynamically assigned IP
addresses provided by a Dynamic Host Control Protocol (DHCP) server.

2. The phone shall support IPv4.
C. Bandwidth Management

1. The phone shall support Differentiated Services (DiffServ) to provide Quality of
Service (QoS) and to prioritize traffic.

D. Voice over Internet Protocol (VoIP)

1. The phone shall be configurable with up to three SIP registrars. Each registrar can
be configured for:

a. Broadcast Domain

b. SIP Username

c. SIP Password

d. SIP Registrar IP Address
e. SIP Registrar Port

f. SIP Re-registration Time

2. The phone shall be configurable with up to three outbound proxies. Each outbound
proxy can be configured for:

a. Outbound Proxy Username

b. Outbound Proxy Password

c. Outbound Proxy IP Address
E. Telephone Calls

1. The phone shall be programmable with up to six different telephone numbers of up
to 30 digits for each of six telephone number lists.

a. If the first number does not answer or is busy, the phone shall
automatically call the second number.

b. If the second number does not answer or is busy, the phone shall
automatically call the third number.

c. The phone shall continue dialing in round robin fashion until the call is
answered or the call conversation timer limit expires.
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2. The phone shall have a call conversation timer that is user configurable from 1 to
360 minutes.

3. The phone shall have a ringback or busy timer that is user configurable from 1 to
60 seconds.

4. The phone shall have a hang-up on silence timer that is user configurable from 10
to 360 seconds.

5. When the call is finished, the phone shall automatically terminate the call.

6. The phone shall be capable of auto answering any call placed to it from another
telephone.

7. The phone shall be capable of silently answering an incoming call for monitoring.
F. Hearing Impairment Aides (LEDs)

1. The phone shall illuminate an LED message, labeled “CALLING”, when calling
party has placed a call.

2. The phone shall illuminate an LED message, labeled “ANSWERED?”, when the
call has been answered by the remote attendant,

3. The phone shall illuminate an LED message, labeled “HELP ON THE WAY”,
when the remote attendant enters a predefined DTMF command.

G. Voice Messages

1. The phone shall be programmable with up to five unique voice messages.

2. The phone shall be capable of automatically notifying the remote attendant of the
emergency phone location via a recorded message that plays at the beginning of
the phone conversation.

3. The voice messages shall be configured as responses to event triggers.

H. Event Functionality

1. The phone shall be equipped with integrated event functionality which can be
triggered by:

a. Primary button activation
b. DTMF tone

¢. Auxiliary Input activation

d. Auxiliary Input deactivation
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e. Call termination
2. The responses to triggers shall include:
a. Placing a telephone call
b. Activating one or multiple auxiliary outputs
c. Notification using TCP (ASCII format)
d. Activation of a voice message
e. Enabling paging mode
f.  Disabling paging mode
g. Sending an email via SMTP
3. Event functions shall be configurable from the web interface.
I.  Email Notification Profiles

1. The phone shall be configurable with up to four email recipients for each of three
email notification profiles.

2. The phone shall be configurable to send an email when triggered by:
a. Emergency Call
b. Information Call
c. System Restore — Ethernet up
d. System Restore — Firmware Upgrade Fail
e. SIP Registration
f.  SIP Deregistration
g.  Aux Output 1 Activation
h. Aux Output 2 Activation
i.  Aux Output 3 Activation
j. Aux Input 1 Activation
k. Aux Input 1 Deactivation
1. Aux Input 2 Activation

m. Aux Input 2 Deactivation
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n. Aux Input 3 Activation
0. Aux Input 3 Deactivation
J.  Paging Mode

1. The phone shall support a user configurable paging mode, where the microphone is
disabled and the audio is passed either to the speaker or to the line-level output.

2. The phone shall be configurable to enable paging mode automatically on incoming
calls.

3. The phone shall be configurable to enable/disable paging mode based on DTMF
events. :

4. The phone shall support user configurable output gain for paging mode.
K. Diagnostics

1. The phone shall support logging of phone events, call statistics, call details, and
auxiliary events.

2. The phone shall support diagnostic logging for the following modules:
a. Audio
b. Call Control %
c. Command Module
d. Device Control
e. SIP Module
f.  Timer

3. The phone shall support storage of logs in internal memory. Once the storage limit
is reached, the phone will automatically overwrite with new logging data.

4. The phone shall be user configurable to transmit logging data to a SYSLOG
server.

5. Self-Diagnostic Testing

a. The phone shall support self-diagnostic testing and reporting of the
following hardware:

1. Button/Switch integrity

2. Speaker and Microphone audibility test
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3. Microphone and Line-level output audibility test

b. The phone shall be user configurable to report self-diagnostic test
results by:

1. Placing a phone call to a user specified number.
2. Emailing a report to a user specified email recipient.
L. Protocol Support

1. The phone shall incorporate support for at least I[P, HTTP, TCP, UDP, ICMP,
RTP, SDP, SIP, RTCP, FTP, SSH, DHCP, ARP, DNS, and NTP.

M. Installation and Maintenance

1. The phone shall allow updates of the software (firmware) over the network, using
FTP or HTTP.

2. Customer-specific settings, including statically assigned IP address, the local time
and date, event functionality and audio configuration, shall be stored in non-
volatile memory and shall not be lost during power cuts or soft reset.

2.05 INTERFACES
A. Audio

1. The phone shall be equipped with one line-level output, accessible from a
removable terminal block.

2. The output shall have an impedance of 10K Q
B. Inputs/Outputs

1. The phone shall be equipped with three auxiliary inputs, accessible from a
removable terminal block.

a. The inputs are rated up to 10mA @ 8VDC each.
b. The inputs are opto-isolated, with isolated grounds.

2. The phone shall be equipped with three auxiliary outputs, accessible from a
removable terminal block.

a. The outputs are rated up to 120mA @ 120VAC/DC each.
b. The outputs are opto-isolated, with isolated grounds.
C. Network Interfaces
1. The phorie shall be equipped with two 100baseTX Fast Ethernet ports, and shall

support auto sensing of network speed.
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2. The second Ethernet port is designated a LAN port, and serves as a pass-through
switch-port for third-party devices.

2.06 POWER REQUIREMENTS

A. The phone shall be powered by one of the following power sources:
1. Power over Ethernet according to IEEE802.3af — Class 3.

2. 12VDC, dedicated line-regulated power supply — Nominal: 500mA; Maximum:
800mA

3. 24VDC, dedicated line-regulated power supply — Nominal: 300mA; Maximum:
500mA

4. 24VAC, dedicated line-regulated power supply — Nominal: 300mA; Maximum:
500mA

2.07 ENVIRONMENTAL
A. The phone shall:
1. Operate in a temperature range of -40°F (-40°C) to + 131°F (+55°C).
2. Operate in a humidity range up to 95% RH (non-condensing).
2.08 MANUFACTURED UNITS

A. The phone shall be a Talkaphone VOIP-600E-ES-Single button Emergency IP Call
Station.

B. The following ComNet part numbers are included as part of Model WEBS-MT/R-RSC-
001. Please note that Talkaphone will NOT be providing the SFP modules for the network
switch side (i.e. not providing SFPs for the RSCCD's Brocade switch).

C. ComNet P/N: CNFE2ZMCPOEM

D. Description: 100Mbps Media Converter, Power over Ethernet, Small Size, 48V PoE,
Conformal Coated Printed Circuit Board Included

E. ComNet P/N: PS-AMR3-24

F. Description: 24VDC 36Watt (1.5A) DIN Rail High Temp Power Supply (-40°C to +71°C
With -40°C Start-Up)

G. ComNet P/N: SFP-2

H. Description: 100fx, 1310nm, 2km, LC, 2 Fiber, MSA Compliant
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PART 3 - EXECUTION

3.01 INSTALLATION

A. The installer shall carefully follow instructions in documentation provided by the
manufacturer to ensure all steps have been taken to provide a reliable, easy-to-operate
system.

B. All equipment shall be tested and configured in accordance with instructions provided by
the manufacturer prior to installation.

C. All firmware found in products shall be the latest and most up-to-date provided by the
manufacturer.

D. All equipment requiring users to log on using a password shall be configured with

user/site-specific password(s). No system/product default passwords shall be allowed.

END OF SECTION 27 32 26
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SECTION 274116 — AUDIO / VIDEO SYSTEM

PART 1 -GENERAL
1.1 RELATED DOCUMENTS:

A.  Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division-1 Specification sections, apply to work of this section.

B.  Division 27 & 28 basic materials and methods sections apply to work specified in this
section.

C.  Refer to specification 271000 for category cable specifications for color requirements.
Category cables used for transporting video, audio and controls simultaneously from
transmitters to receivers and/or switchers, shall follow manufacturers recommend cabling
specifications, refer to manufacturer for requirements.

D.  Refer to Board Resolution No. 18-17 for all District audiovisual standards (i.e. Extron).
No substitutions allowed.

12 ADMINISTRATIVE REQUIREMENTS:

A. Coordination:

1. Coordinate final inspection of the systems installed, with engineer, three (3) weeks in

advance.
2. Obtain GANTT chart for construction time frame.
1.3 DESCRIPTION OF WORK:

A.  This specification shall be used as a guide line for the typical AV systems for
conference/meeting rooms, common areas, Bookstore, the Coffee/Juice Bar, The Spot, and
DSPS J108 and J108-1. The AV contractor shall be responsible for the design, engineering
and provision for completely operational, integrated systems according to the functional
descriptions prescribed within this document. Any and all incidental components or piece
parts not specifically called out in this document, but required for the function of the
audiovisual system, shall be provided by the design-build integrator without additional cost
to the Owner. Delivery of the work described in this document shall include, but not be
limited to, the following areas:

B.  Conference/Meeting Rooms J104 & J109

1. The purpose of this system is to display from a laptop computer at the table, or a variety
of audio visual sources in the rack to a wall-mounted, ultra short-throw projector. To
eliminate the need for multiple remotes, the system shall be operated via a simple
control panel.

a. Video System

i. The AV contractor shall furnish and install a wall-mounted ultra short-
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ii.

1ii.

iv.

throw projector above a rigid, 100” diagonal wall-mounted screen
surface that shall double as a whiteboard.

The AV contractor shall furnish and install AV over CAT6 transmitters
and receivers as required.

Portable devices such as laptop computers and document cameras shall
be connected to the system via HDMI or VGA (with audio) connections
at the table. There shall be two (2) Cable Cubbies for such connections
located over table legs to hide the necessary cable service loops under
the table.

The AV contractor shall install an owner-furnished (OFE) Blu-ray
player in the rack.

A motorized pan/tilt/zoom (PTZ) USB camera shall be mounted on the
wall next to the projection screen. It shall be connected to the in-room
PC (OFOI) for use with software-based conferencing platforms such as
Zoom, Skype, WebEx, BlueJeans, etc.

b. Audio System

AUDIO / VIDEO SYSTEM
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ii.

iii.

Audio shall be reproduced from ceiling-recessed speakers driven from
an amplifier in the rack.

A flush-mounted ceiling mic array shall be integrated into the in-room
PC (OFOI) for use with software-based conferencing platforms such as
Zoom, Skype, WebEx, BlueJeans, etc.

An RF-based portable Assistive Listening System (ALS) with one (1)
headworn transmitter and seven (7) receivers/headsets shall be
provided and installed by the AV Contractor. This system shall be
provided in a carrying case and be shared among all spaces in the
building.

I. General — Assistive listening systems required in assembly areas,
conference and meeting rooms shall comply with Section 11B-
706.
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