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SECTION 26 05 00 GENERAL ELECTRICAL REQUIREMENTS
PART 1 — GENERAL
1.01 Description of Work:

A. The work of this Section consists of providing all required labor, supervision, materials and equipment to
satisfactorily complete all electrical installations that are shown on the Drawings, included in these
specifications, or otherwise needed for a complete and fully operating facility.

B. Furnish and install all required in-place equipment, conduits, conductors, cables and any miscellaneous
materials for the satisfactory interconnection and operation of all associated electrical systems.

1.02 Related Work:

A. This Section provides the basic Electrical Requirements which supplement the General Requirements of
Division 01 and apply to all Sections of Division 26.

1.03 Submittals:

A. As specified in Division 01. Submit to the Architect shop drawings, manufacturer's data and certificates
for equipment, materials and finish, and pertinent details for each system specified. Information to be
submitted includes manufacturer's descriptive literature of cataloged products, equipment, drawings,
diagrams, performance and characteristic curves as applicable, test data and catalog cuts. Obtain written
approval before procurement, fabrication, or delivery of the items to the job site. Partial submittals are not
acceptable and will be returned without review. Furnish manufacturer's name, trade name, catalog model
or number, nameplate data, size, layout dimensions, capacity, project specification and paragraph
reference, applicable Federal, Industry and Technical Society Publication References, and years of
satisfactory service of each item required to establish contract compliance. Photographs of existing
installations and data submitted in lieu of catalog data are not acceptable and will be returned without
approval.

B. Organize submittals for equipment and items related to each specification section together as a package.

C. Proposed substitutions of products will not be reviewed or approved prior to awarding of the Contract.

D. Substitutions shall be proven to the Architect or Engineer to be equal or superior to the specified product.
Architect’s decision is final. The Contractor shall pay all costs incurred by the Architect and Engineer in
reviewing and processing any proposed substitutions whether or not a proposed substitution is accepted.

E. If a proposed substitution is rejected, the contractor shall furnish the specified product at no increase in
contract price.

F. If a proposed substitution is accepted, the contractor shall be completely responsible for all dimensional
changes, electrical changes, or changes to other work which are a result of the substitution. The accepted
substitution shall be made at no additional cost to the owner or design consultants.

1.04 Quality Assurance:

A. Codes: All electrical equipment and materials, including installation and testing, shall conform to the latest
editions following applicable codes:

1. California Electrical Code (CEC).
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2. Occupational Safety and Health Act (OSHA) standards.
3. All applicable local codes, rules and regulations.

4. Electrical Contractor shall posses a C-10 license and all other licenses as may be required. Licenses
shall be in effect at start of this contract and be maintained throughout the duration of this contract.

B. Variances: In instances where two or more codes are at variance, the most restrictive requirement shall
apply.

C. Standards: Equipment shall conform to applicable standards of American National Standards Institute
(ANSI), Electronics Industries Association (EIA), Institute of Electrical and Electronics Engineers (IEEE),
and National Electrical Manufacturers Association (NEMA).

D. Underwriter Laboratories (UL) listing is required for all equipment and materials where such listing is
offered by the Underwriters Laboratories. Provide service entrance labels for all equipment required by
the NEC to have such labels.

E. The electrical contractor shall guarantee all work and materials installed under this contract for a period of
one (1) year from date of acceptance by owner.

F. All work and materials covered by this specification shall be subject to inspection at any and all times by
representatives of the owner. Work shall not be closed in or covered before inspection and approval by
the owner or his representative. Any material found not conforming with these specifications shall, within
3 days after being notified by the owner, be removed from premises; if said material has been installed,
entire expense of removing and replacing same, including any cutting and patching that may be necessary,
shall be borne by the contractor.

1.05 Contract Documents:
A. Drawings and Specifications:

1. In the case of conflict between the drawings and specifications, the specifications shall take
precedence.

2. Drawings and specifications are intended to comply with all law, ordinances, rules and regulations
of constituted authorities having jurisdiction, and where referred to in the Contract Documents, said
laws, ordinance, rules and regulations shall be considered as a part of said Contract Documents
within the limits specified. The Contractor shall bear all expenses of correcting work done contrary
to said laws, ordinance, rules and regulations if the Contractor knew or should have known that the
work as performed is contrary to said laws, ordinances, rules and regulations and if the Contractor
performed same (1) without first consulting the Architect for further instructions regarding said work
and/or (2) disregarded the Architect’s instructions regarding said work.

B. Drawings: The Electrical Drawings shall govern the general layout of the completed construction.

1. Locations of equipment, panels, pullboxes, conduits, stub-ups, ground connections are approximate
unless dimensioned; verify locations with the Architect prior to installation.

2. Review the Drawings and Specification Divisions of other trades and perform the electrical work that
will be required for those installations.

3. Should there be a need to deviate from the Electrical Drawings and Specifications, submit written
details and reasons for all changes to the Architect for approval.
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4. The general arrangement and location of existing conduits, piping, apparatus, etc., is approximate.
The drawings and specifications are for the assistance and guidance of the contractor, exact
locations, distances and elevations are governed by actual field conditions. Accuracy of data given
herein and on the drawings is not guaranteed. Minor changes may be necessary to accommodate
work. The contractor is responsible for verifying existing conditions. Should it be necessary to
deviate from the design due to interference with existing conditions or work in progress, claims for
additional compensation shall be limited to those for work required by unforeseen conditions as
determined by the Architect.

5. Alldrawings and divisions of these specifications shall be considered as whole. The contractor shall
report any apparent discrepancies to the Architect prior to submitting bids.

6. The contractor shall be held responsible to have examined the site and compared it with the
specifications and plans and to have satisfied himself as to the conditions under which the work is
to be performed. He shall be held responsible for knowledge of all existing conditions whether or
not accurately described. No subsequent allowance shall be made for any extra expense due to
failure to make such examination.

1.06 Closeout Submittals:

A

Manuals: Furnish manuals for equipment where manuals are specified in the equipment specifications or
are specified in Division 01.

1.07 Coordination:

A

B.

G.

Coordinate the electrical work with the other trades, code authorities, utilities and the Architect.

Provide and install all trenching, backfilling, conduit, pull boxes, splice boxes, etc. for all Utility Company
undergrounding to the locations indicated on the Drawings. All materials and construction shall be in
accordance with the requirements for all the Utility Companies. Prior to performing any work, the Electrical
Contractor shall coordinate with the various Utility Companies and obtain utility company engineering
drawings. Verify that all such work and materials shown on the Drawings are of sufficient sizes and
correctly located to provide services on the site. The Electrical Contractor shall verify with all the Utility
Companies that additional contractor furnished and installed work is not required. If additional work,
materials, or changes are required by any of the Utility Companies, the Electrical Contractor shall advise
the Architect of such changes and no further work shall then be performed until instructed to do so by the
Architect. The Electrical Contractor shall coordinate with the various Utility Companies to schedule
inspections and to obtain service connections.

The Electrical Contractor shall schedule all utility work necessary for utility inspections, connections, cable
installation, etc. for the new electrical underground to meet the construction schedule.

Utility Company charges shall be paid by the Owner.

Contractor shall pay all inspection and other applicable fees and procure all permits necessary for the
completion of this work.

Where connections must be made to existing installations, properly schedule all the required work,
including the power shutdown periods.

When two trades join together in an area, make certain that no electrical work is omitted.

1.08 Job Conditions:

A

Operations: Perform all work in compliance with Division 01.
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1. Keep the number and duration of power shutdown periods to a minimum.

2. Show all proposed shutdowns and their expected duration on the construction schedule. Schedule
and carry out shutdowns so as to cause the least disruption to operation of the Owner's facilities.

3. Carry out shutdown only after the schedule has been approved, in writing, by the owner. Submit
power interruption schedule 15 days prior to date of interruption.

Construction Power: Unless otherwise noted in Division 01 of these specifications, contractor shall make
all arrangements and provide all necessary facilities for temporary construction power from the owner’s
on site source. Energy costs shall be paid for by the Owner.

Storage: Provide adequate storage for all equipment and materials which will become part of the
completed facility so that it is protected from weather, dust, water, or construction operations.

1.09 Damaged Products:

A

Notify the Architect in writing in the event that any equipment or material is damaged. Obtain approval
from the Architect before making repairs to damaged products.

1.10 Locations:

A

General: Use equipment, materials and wiring methods suitable for the types of locations in which they
are located.

Dry Locations: All those indoor areas which do not fall within the definition below for Wet Locations and
which are not otherwise designated on the Drawings.

Wet Locations: All locations exposed to the weather, whether under a roof or not, unless otherwise
designated on the Drawings.

1.11 Safety and Indemnity:

A

The Contractor is solely and completely responsible for conditions of the job site including safety of all
persons and property during performance of the work. This requirement will apply continually and not be
limited to normal working hours. The contractor shall provide and maintain throughout the work site proper
safeguards including, but not limited to, enclosures, barriers, warning signs, lights, etc. to prevent
accidental injury to people or damage to property.

No act, service, drawing review or construction review by the Owner, the Engineer or their Consultants is
intended to include reviews of the adequacy of the Contractors safety measures in or near the construction
site.

The Contractor performing work under this Division of the Specifications shall hold harmless, indemnify,
and defend the Owner, the Engineer, their consultants, and each of their officers, agents and employees
from any and all liability claims, losses, or damage arising out of or alleged to arise from bodily injury,
sickness, or death of a person or persons and for all damages arising out of injury to or destruction of
property arising directly or indirectly out of or in connection with the performance of the work under this
Division of the Specifications, and from the Contractor's negligence in the performance of the work
described in the construction contract documents, but not including liability that may be due to the sole
negligence of the Owner, the Engineer, their Consultants or their officers, agents and employees.

If a work area is encountered that contains hazardous materials, the contractor is advised to coordinate
with the owner and it's abatement consultant for abatement of hazardous material by the Owner’s
Representative. “Hazardous materials” means any toxic substance regulated or controlled by OSHA, EPA,
State of California or local rules, regulations and laws. Nothing herein shall be construed to create a liability
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for Aurum Consulting Engineers regarding hazardous materials abatement measures, or discovery of
hazardous materials.

1.12 Arc Flash:

A. The contractor shall install a clearly visible arc flash warning to the inside door of all panelboards and
industrial control panels, as well as to the front of all switchboards and motor control centers that are a
part of this project.

B. The warning shall have the following wording: line 1 “WARNING” (in large letters), line 2 “Potential Arc
Flash Hazard” (in medium letters), line 3 & 4 “Appropriate Personal Protective Equipment and Tools
required when working on this equipment”.

1.13 Emergency Boxes:

A. All boxes and enclosures for emergency circuits shall be permanently marked with a readily visible red
spray painted mark.

PART 2 - PRODUCTS
2.01 Standard of Quality:

A. Products that are specified by manufacturer, trade name or catalog number establish a standard of quality
and do not prohibit the use of equal products of other manufacturers provided they are established to be
equal to the specified product and approved by the Architect prior to installation.

B. Material and Equipment: Provide materials and equipment that are new and are current products of
manufacturers regularly engaged in the production of such products. The standard products shall have
been in satisfactory commercial or industrial use for two years prior to bid opening. The two-year period
includes use of equipment and materials of similar size under similar circumstances. For uniformity, only
one manufacturer will be accepted for each type of product.

C. Service Support: Submit a certified list of qualified permanent service organizations including their
addresses and qualification for support of the equipment. These service organizations shall be convenient
to the equipment installation and able to render service to the equipment on a regular and emergency
basis during the warranty period of the contract.

D. Manufacturer's Recommendations: Where installation procedures 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
recommendation shall be cause for rejection of the equipment or material.

2.02 Nameplates:

A. For each piece of electrical equipment, provide a manufacturer's nameplate showing his name, location,
the pertinent ratings, the model designation, and shop order number.

B. Identify each piece of equipment and related controls with a rigid laminated engraved plastic nameplate.
Unless otherwise noted, 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 and engrave into
the core. Minimum size of nameplates shall be 0.5 by 2.5 inches unless otherwise noted. Where not
otherwise specified, lettering shall be a minimum of 0.25 inch high normal block style. Engrave nameplates
with the inscriptions indicated on the Drawings and, if not so indicated, with the equipment name. Securely
fasten nameplates in place using two stainless steel or brass screws.

2.03 Fasteners:
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A

Fasteners for securing equipment to walls, floors and the like shall be either hot-dip galvanized after
fabrication or stainless steel.

2.04 Finish requirements:

A

Equipment: Refer to each electrical equipment section of these Specifications for painting requirements
of equipment enclosures. Repair any final paint finish which has been damaged or is otherwise
unsatisfactory, to the satisfaction of the Architect.

Wiring System: In finished areas, paint all exposed conduits, boxes and fittings to match the color of the
surface to which they are affixed.

PART 3 - EXECUTION

3.01 Workmanship:

A

B.

C.

Ensure that all equipment and materials fit properly in their installation.
Perform any required work to correct improperly fit installation at no additional expense to the owner.
All electrical equipment and materials shall be installed in a neat and workmanship manner in accordance

with the “NECA-1 Standard Practices for Good Workmanship in Electrical Contracting”. Workmanship of
the entire job shall be first class in every respect.

3.02 Equipment Installations:

A

Provide the required inserts, bolts and anchors, and securely attach all equipment and materials to their
supports.

Do all the cutting and patching necessary for the proper installation of work and repair any damage done.

Earthquake restraints: all electrical equipment, including conduits over 2 inches in diameter, shall be
braced or anchored to resist a horizontal force acting in any direction as per CBC Section 1616A Title 24,
part 2 and ASCE7-10, Sections 13.3 and 13.6 and Table 13.6-1.

Structural work: All core drilling, bolt anchor insertion, or cutting of existing structural concrete shall
be approved by a California registered structural consulting engineer prior to the execution of any
construction. At all floor slabs and structural concrete walls to be drilled, cut or bolt anchors inserted, the
contractor shall find and mark all reinforcing in both faces located by means of x-ray, pach-ometer, or prof-
ometer. Submit sketch showing location of rebar and proposed cuts, cores, or bolt anchor locations for
approval.

3.03 Field Test:

A

Test shall be in accordance with Acceptance testing specifications issued by the National Electrical Testing
Association (NETA).

Perform equipment field tests and adjustments. Properly calibrate, adjust and operationally check all
circuits and components, and demonstrate as ready for service. Make additional calibration and
adjustments if it is determined later that the initial adjustments are not satisfactory for proper performance.
Perform equipment field test for equipment where equipment field tests are specified in the equipment
Specifications. Give sufficient notice to the Architect prior to any test so that the tests may be witnessed.
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G.

Provide instruments, other equipment and material required for the tests. These shall be of the type
designed for the type of tests to be performed. Test instrument shall be calibrated by a recognized testing
laboratory within three months prior to performing tests.

Operational Tests: Operationally test all circuits to demonstrate that the circuits and equipment have been
properly installed and adjusted and are ready for full-time service. Demonstrate the proper functioning of
circuits in all modes of operation, including alarm conditions.

Re-testing will be required for all unsatisfactory tests after the equipment or system has been repaired.
Re-test all related equipment and systems if required by the Architect. Repair and re-test equipment and
systems which have been satisfactorily tested but later fail, until satisfactory performance is obtained.

Maintain records of each test and submit five copies to the Architect when testing is complete. All tests
shall be witnessed by the Architect. These records shall include:

1. Name of equipment tested.

2. Date of report.

3. Date of test.

4. Description of test setup.

5. Identification and rating of test equipment.
6. Test results and data.

7. Name of person performing test.

8. Owner or Architect's initials.

Items requiring testing shall be as noted in the additional electrical sections of these specifications.

3.04 Cleaning Equipment:

A

Thoroughly clean all soiled surfaces of installed equipment and materials.

3.05 Painting of Equipment:

A

B.

Factory Applied: Electrical equipment shall have factory applied painting system which shall, as a
minimum, meet the requirements of NEMA ICS 6 corrosion-resistance test and the additional requirements
specified in the technical section.

Field Applied: Paint electrical equipment as required to match finish of adjacent surfaces.

3.06 Records:

A

Maintain one copy of the contract Drawing Sheets on the site of the work for recording the "as built"
condition. After completion of the work, the Contractor shall carefully mark the work as actually
constructed, revising, deleting and adding to the Drawing Sheets as required. The following requirements
shall be complied with:

1. Cable Size and Type: Provide the size and type of each cable installed on project.
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2. Substructure: Where the location of all underground conduits, pull boxes, stub ups and etc. where
are found to be different than shown, carefully mark the correct location on the Drawings. Work
shall be dimensioned from existing improvements.

3. Size of all conduit runs.

4. Routes of concealed conduit runs and conduit runs below grade.

5. Homerun points of all branch circuit.

6. Location of all switchgear, panels, MCC, lighting control panels, pullcans, etc.

7. Changes made as a result of all approved change orders, addendums, or field authorized revisions.

8. As Builts: At the completion of the Work the Contractor shall review, certify, correct and turn over
the marked up Drawings to the Architect for his use in preparing "as built" plans.

9. As built Drawings shall be delivered to the Architect within ten (10) days of completion of
construction.

3.07 Clean Up:

A. Upon completion of electrical work, remove all surplus materials, rubbish, and debris that accumulated
during the construction work. Leave the entire area neat, clean, and acceptable to the Architect.

END OF SECTION
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SECTION 26 05 26 GROUNDING

PART 1 GENERAL

1.1

1.2

Section Includes:

A. Conduits, wires, ground rods and other materials for the electrical grounding system.

Related Sections:

A. Section 260500 - Electrical General Requirements.

PART 2 PRODUCTS

2.1

2.2

23

24

Ground Rod:

A. "Copperweld" ground rod conforming to or exceeding requirements of U.L. Specification No. 467 (ANSI
C-33.8). Rod shall be 3/4" diameter and 10" in length, unless otherwise noted on the Drawings.

Below Grade Connections:
A. Compression fittings, Thomas & Betts, Series 52000, 53000 or 54000 or approved equal.
Hardware:

A. Bolts, nuts and washers shall be bronze, cadmium plated steel or other non-corrosive materials,
approved for the purpose.

Waterproof Sealant:

A. Use Kearney "Aqua Seal" mastic sealant on all below grade clamp or compression type connections.

PART 3 EXECUTION

3.1

Grounding and Bonding:
A. Grounding and bonding shall be as required by codes and local authorities.

B. All electrical equipment shall be grounded, including, but not limited to, panel boards, terminal cabinets
and outlet boxes.

C. The ground pole of receptacles shall be connected to their outlet boxes by means of a copper ground
wire connecting to a screw in the back of the box.

D. Agreen insulated copper ground wire, sized to comply with codes, shall be installed in all conduit runs.
E. All metal parts of pull boxes shall be grounded per code requirements.

F.  All ground conductors shall be green insulated copper.

G. The ground system electrodes shall be tested for resistance before the equipment ground conductors

are connected. Maximum ground system resistance shall be 25 ohms. Install up to two additional
ground rods to meet the 25 ohm requirement. Multiple ground rods shall not be less than 10 feet apart.
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H. Grounding of the panels and buildings shall be completed as indicated on the Drawings.

END OF SECTION
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SECTION 26 05 33 OUTLET, JUNCTION AND PULL BOXES
PART 1 - GENERAL
1.01 Description of Work:

A. The work of this Section consists of providing all required labor, supervision, materials and equipment to
satisfactorily complete all electrical installations shown on the drawings, included in these Specification,
or otherwise needed for a complete and fully operating facility. The work shall include but not be limited to
the following:

B. Furnish and install all required material, supports and miscellaneous material for the satisfactory
interconnection of all associated electrical systems.

1.02 Related Work:
A. See the following specification sections for work related to the work of this section.
1. 260500 General Electrical Requirements.
2. 260542 Conduits, Raceway and Fittings.
3. 260519 Line Voltage Wire and Cable.
PART 2 - PRODUCTS
2.01 Outlet boxes, Junction and Pull boxes

A. Standard Outlet Boxes: Galvanized, steel, knock-out type of size and configuration best suited to the
application indicated on the Drawings. Minimum box size shall be 4 inches square (octagon for most light
fixtures) by 1-1/2 inches deep with mud rings as required.

B. Switch boxes: Minimum box size shall be 4 inches square by 1-1/2 inches deep with mud rings as required.
Install multiple switches in standard gang boxes with raised device covers suitable for the application
indicated.

C. Conduit bodies: Cadmium plated, cast iron alloy. Conduit bodies with threaded conduit hubs and neoprene
gasketed, cast iron covers. Bodies shall be used to facilitate pulling of conductors or to make changes in
conduit direction only. Splices are not permitted in conduit bodies. Crouse-Hinds Form 8 Condulets,
Appleton Form 35 Unilets or equal.

D. Sheet Metal Boxes: Use standard outlet or concrete ring boxes wherever possible; otherwise use a
minimum 16 gauge galvanized sheet metal, NEMA | box sized to Code requirements with covers secured
by cadmium plated machine screws located six inches on centers. Circle AW Products, Hoffman

Engineering Company or equal.

E. Flush Mounted Pull boxes and Junction boxes: Provide overlapping covers with flush head cover retaining
screws, prime coated.

PART 3 - EXECUTION
3.01 Outlet Boxes

A. General:
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3.

All outlet boxes shall finish flush with building walls, ceilings and floors except in mechanical and
electrical rooms above accessible ceiling or where exposed work is called for on the Drawings.

Install raised device covers (plaster rings) on all switch and receptacle outlet boxes installed in
masonry or stud walls or in furred, suspended or exposed concrete ceilings. Covers shall be of a
depth to suit the wall or ceiling finish.

Leave no unused openings in any box. Install close-up plugs as required to seal openings.

B. Box Layout:

1.

Outlet boxes shall be installed at the locations and elevations shown on the drawings or specified
herein. Make adjustments to locations as required by structural conditions and to suit coordination
requirements of other trades.

2. Locate switch outlet boxes on the latch side of doorways.

3. Outlet boxes shall not be installed back to back nor shall through-wall boxes be permitted. Outlet
boxes on opposite sides of a common wall shall be separated horizontally by at least one stud or
vertical structural member.

4. For outlets mounted above counters, benches or backsplashes, coordinate location and mounting
heights with built-in units. Adjust mounting height to agree with required location for equipment served.

5. On fire rated walls, the total face area of the outlet boxes shall not exceed 100 square inches per 100
square feet of wall area.

C. Supports:

1. Outlet Boxes installed in metal stud walls shall be equipped with brackets designed for attaching
directly to the studs or shall be mounted on specified box supports.

2. Fixture outlet boxes installed in suspended ceiling of gypsum board or lath and plaster construction
shall be mounted to 16 gauge metal channel bars attached to main ceiling runners.

3. Fixture outlet boxes installed in suspended ceilings supporting acoustical tiles or panels shall be
supported directly from the structure above where pendant mounted lighting fixture are to be installed
on the box.

4. Fixture Boxes above tile ceilings having exposed suspension systems shall be supported directly from
the structure above.

5. Outlet and / or junction boxes shall not be supported by grid or fixture hanger wires at any locations.

3.02 Junction And Pull Boxes

A. General:

1.

Install junction or pull boxes where required to limit bends in conduit runs to not more than 360 degrees
or where pulling tension achieved would exceed the maximum allowable for the cable to be installed.
Note that these boxes are not shown on the Drawings.

Locate pull boxes and junction boxes in concealed locations above accessible ceilings or exposed in
electrical rooms, utility rooms or storage areas.
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3. Install raised covers (plaster rings) on boxes in stud walls or in furred, suspended or exposed concrete
ceilings. Covers shall be of a depth to suit the wall or ceiling finish.
4. Leave no unused openings in any box. Install close-up plugs as required to seal openings.
5. ldentify circuit numbers and panel on cover of junction box with black marker pen.

B. Box Layouts:

1.

Boxes above hung ceilings having concealed suspension systems shall be located adjacent to
openings for removable recessed lighting fixtures.

C. Supports:

1.

Boxes installed in metal stud walls shall be equipped with brackets designed for attaching directly to
the studs or shall be mounted on specified box supports.

Boxes installed in suspended ceilings of gypsum board or lath and plaster construction shall be
mounted to 16 gauge metal channel bars attached to main ceiling runners.

Boxes installed in suspended ceilings supporting acoustical tiles or panels shall be supported directly
from the structure above.

Boxes mounted above suspended acoustical tile ceilings having exposed suspension systems shall
be supported directly from the structure above.

END OF SECTION
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SECTION 26 05 42 CONDUITS, RACEWAYS AND FITTINGS
PART 1 - GENERAL
1.01 Description of Work:

A. The work of this section consists of furnishing and installing conduits, raceways and fittings as shown on
the Drawings and as described herein.

1.02 Related Work:
A. See the following specification sections for work related to the work in this section:
1. 260519 Line Voltage Wire and Cable
2. 260533 Junction and Pull Boxes
PART 2 - PRODUCTS
2.01 Conduits, Raceways:

A. Electrical Metallic Tubing (EMT) shall be hot-dip galvanized after fabrication. Couplings shall be
compression or set-screw type.

B. Flexible Conduit: Flexible metal conduit shall be galvanized steel.

C. Galvanized Rigid Steel Conduit (GRS) shall be hot-dip galvanized after fabrication. Couplings shall be
threaded type.

D. Rigid Non-metallic Conduit: Rigid non-metallic conduit shall be PVC Schedule 40 (PVC-40 or NEMA Type
EPC-40) conduit approved for underground use and for use with 90° C wires.

2.02 Conduit Supports:
A. Supports for individual conduits shall be galvanized malleable iron one-hole type with conduit back spacer.

B. Supports for multiple conduits shall be hot-dipped galvanized Unistrut or Superstrut channels, or approved
equal. All associated hardware shall be hot-dip galvanized.

C. Supports for EMT conduits shall be galvanized pressed steel single hole straps.
D. Clamp fasteners shall be by wedge anchors. Shot in anchors shall not be allowed.
2.03 Fittings:
A. Provide threaded-type couplings and connectors for rigid steel conduits; provide steel compression
(watertight), or steel set-screw type for EMT, (die-cast zinc or malleable iron type fittings are not allowed).

Provide threaded couplings and Meyers hubs for rigid steel conduit exposed to weather.

B. Fittings for flexible conduit shall be Appleton, Chicago, IL, Type ST, O-Z Gedney Series 4Q by General
Signal Corp., Terryville, CT, T & B 5300 series, or approved equal.

C. Fittings for use with rigid steel shall be galvanized steel or galvanized cast ferrous metal; access fittings
shall have gasketed cast covers and be Crouse Hinds Condulets, Syracuse, NY, Appleton Unilets,
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PART 3 -

Chicago, IL, or approved equal. Provide threaded-type couplings and connectors; set-screw type and
compression-type are not acceptable.

Fittings for use with rigid non-metallic conduit shall be PVC and have solvent-weld-type conduit
connections.

Union couplings for conduits shall be the Erickson type and shall be Appleton, Chicago, IL, Type EC, O-Z
Gedney 3-piece Series 4 by General Signal Corp., Terryvile, CT, or approved equal. Threadless coupling
shall not be used.

Bushings:

1. Bushings shall be the insulated type.

2. Bushings for rigid steel shall be insulated grounding type, O-Z Gedney Type HBLG, Appleton Type
GIB, or approved equal.

Conduit Sealants:
1. Fire Retardant Types: Fire stop material shall be reusable, non-toxic, asbestos-free, expanding, putty
type material with a 3-hour rating in accordance with UL Classification 35L4 or as specified on the

Drawings.

EXECUTION

3.01 Conduit, Raceway and Fitting Installation:

A.

B.

For conduit runs exposed to weather provide rigid metal (GRS).

For conduit run underground, in concrete or masonry block wall and under concrete slabs, install minimum
%" size nonmetallic (PVC) with PVC elbows. Where conduits transition from underground or under slab
to above grade install wrapped rigid metal (GRS) elbows and risers.

For conduit runs concealed in steel or wood framed walls or in ceiling spaces or exposed in interior spaces
above six feet over the finished floor, install EMT.

Flexible metal conduit shall be used only for the connection of recessed lighting fixtures and motor
connections unless otherwise noted on the Drawings. Liquid-tight steel flexible conduit shall be used for
motor connections.

The minimum size raceway shall be 1/2-inch unless indicated otherwise on the Drawings.

Installation shall comply with the CEC.

. From pull point to pull point, the sum of the angles of all of the bends and offset shall not exceed 360

degrees.

Conduit Supports: Properly support all conduits as required by the NEC. Run all conduits concealed
except where otherwise shown on the drawings.

1. Exposed Conduits: Support exposed conduits within three feet of any equipment or device and at
intervals not exceeding NEC requirements; wherever possible, group conduits together and support
on common supports. Support exposed conduits fastened to the surface of the concrete structure by
one-hole clamps, or with channels. Use conduit spacers with one-hole clamps.

CONDUITS, RACEWAYS AND FITTINGS 26 05 42-2



LAGUNA SECA RECREATION AREA
START-FINISH BRIDGE & TRACK OVERLAY CONDUITS, RACEWAYS AND FITTINGS

a. Conduits attached to walls or columns shall be as unobtrusive as possible and shall avoid
windows. Run all exposed conduits parallel or at right angles to building lines.
b. Group exposed conduits together. Arrange such conduits uniformly and neatly.
2. Support all conduits within three feet of any junction box, coupling, bend or fixture.
3. Support conduit risers in shafts with Unistrut Superstrut, or approved equal, channels and straps.
I.  Moisture Seals: Provide in accordance with NEC paragraphs 230-8 and 300-5(g).

J. Where PVC conduit transitions from underground to above grade, provide rigid steel 90’s with risers. Rigid
steel shall be half-lap wrapped with 20 mil tape and extend minimum 12” above grade.

K. Provide a nylon pull cord in each empty raceway.
L. Provide galvanized rigid steel factory fittings for galvanized rigid steel conduit.

M. Slope all underground raceways to provide drainage; for example, slope conduit from equipment located
inside a building to the pull box or manhole located outside the building.

N. Conduits shall be blown out and swabbed prior to pulling wires, or installation of pull cord in empty conduits.

END OF SECTION
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SECTION 26 27 26 DEVICES WIRING

PART 1 — GENERAL

1.01 Description of Work

A. The work of this section consists of:

1.

Furnishing, installing, and connecting all duplex receptacles complete with wall plates and/or covers,
as shown on the Drawings.

Furnishing, installing and connecting all light switches complete with wall plates and or handle
operators, as shown on the Drawings.

1.02 Related Work:

A. See the following specification sections for work related to the work of this section:

1.

26 05 42 Conduits, Raceways and Fittings.

2. 26 0519 Line Voltage Wire and Cable.

3. 26 05 33 Junction and Pull Boxes.

1.03 Submittals: As specified in Section 26 05 00 and Division 01.

A. Submit manufacturers published descriptive literature properly marked to identify the items to be supplied.

B. A single complete submittal is required for all products covered by this Section.

PART 2 - PRODUCTS

2.01 Receptacles:

A. General - Receptacles shall be heavy duty, high abuse, grounding type.

B. [Tamper Resistant] Duplex Receptacles:

1.

Receptacles shall be specification grade, rated 20 ampere, two-pole, 3-wire, 125 volt, NEMA 5-20
configuration, self-grounding with screw terminals. Color shall be as selected by the Architect.

Devices shall have a nylon face, back and side wired.

Manufacturer: Hubbell #DR20 Series [Hubbell #DR20_ _ TR], Leviton #16352 Series [Leviton #
16352-TRE _ _ Series].

C. GFCI Receptacles[Tamper Resistant]:

1.

Device shall be rated 20 ampere, 2-pole, 3-wire, 120 volt, conforming to NEMA 5-20 configuration.
Face shall be nylon composition. Unit shall have an LED type red indicator light, test and reset push
buttons. Color shall be as selected by the Architect.

GFCI component shall meet UL 943 Class A standards with a tripping time of 1/40 second at 5
milliamperes current unbalance. Operating range shall extend from -31°F to 158°F. Unit shall have
transient voltage protection and shall be ceramic encapsulated for protection against moisture.

DEVICES WIRING 26 27 26-1



LAGUNA SECA RECREATION AREA
START-FINISH BRIDGE & TRACK OVERLAY DEVICES WIRING

D.

3. Manufacturer: Hubbell #GF20_ LA Series [Hubbell # GFTR20 _ _ Series], Leviton #GFNT2 Series
[Leviton #GFTR2 Series].

Weather Resistant GFCI Receptacles:
1. Device shall be rated 20 ampere, 2-pole, 3-wire, 120 volt, conforming to NEMA 5-20 configuration,
Face shall be nylon composition. Unit shall have a LED type red indicator light, test and reset push

buttons. Color shall be as selected by the architect.

2. GFCI component shall meet UL 943 Class A standards with a tripping time of 1/40 second at 5
milliamperes current unbalance. Operating range shall extend from -31°F to 158°F. Unit shall have
transient voltage protection and shall be ceramic encapsulated for protection against moisture.

3. Manufacturer: Hubbell #GFTR20 _ _ Series, Leviton #GFWR?2 Series.

2.02 Switches:

A. Switches shall be rated 20 amperes to 120/277 volts ac. Units shall be flush mounted, self-grounding,
quiet operating rocker devices. Rocker color shall be as selected by the Architect.

1. Manufacturer: Hubbell #DS_20_ _ Series, Leviton #5621 Series. See plans for single pole, three way
and four way requirements.

B. Timed switches: Shall be as designed by Paragon Electric Company # ET2000f or Watt Stopper TS-400
rated for the voltage specified on drawings. Time-out shall be adjustable from 5 minutes up to 12 hours.
Unit shall be provided with warning alarm.

C. Dimmer switches: Switch shall be a specified on drawings, color per architect. Heat fins shall not be
removed, where dimmer switches are ganged together, care shall be taken to install correct size backbox
to accommodate switches without removing fins.

2.03 Plates:

A. General - Plates shall be of the style and color to match the wiring devices, and of the required number of
gangs. Plates shall conform with NEMA WD 1, UL 514 and FS W-P-455A. Plates on finished walls shall
be non-metallic or stainless steel. Plates on unfinished walls and on fittings shall be of zinc plated steel
or case metal and shall have rounded corners and beveled edges.

B. Non-Metallic: Plates shall be plain with beveled edges and shall be nylon or reinforced fiberglass.

C. Stainless Steel: Plates shall be .040 inches thick with beveled edges and shall be manufactured from No.
430 alloy having a brushed or satin finish.

D. Cast Metal: Plates shall be cast or malleable iron covers with gaskets so as to be moisture resistant or
weatherproof.

E. Blank Plates: Cover plates for future telephone outlets shall match adjacent device wall plates in
appearance and construction.

F. Weatherproof Plate: Cover plates in wet and damp locations shall have recessed in-use covers, Taymac
or equal. Back box shall be suitable for the wall material where it is installed.

G. Labeling: All switch and receptacle plates shall be labeled on the top portion of the plate with the

panelboard and circuit number serving that device. Lettering shall be 3/16” minimum high, black color, on
clear Mylar 3/8” tape. Manufactured by P-touch or equal.
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PART 3 -

EXECUTION

3.1. Installation of Wiring Devices:

A

Interior Locations: In finished walls, install each device in a flush mounted box with washers as required
to bring the device mounting strap level with the surface of the finished wall. On unfinished walls, surface
mount boxes level and plumb.

Mounting Heights: Adjust boxes so that the front edge of the box shall not be farther back from the finished
wall plane than 1/4-inch. Adjust boxes so that they do not project beyond the finished wall. Height of
device shall be as follows unless otherwise noted on the drawings:

1. Receptacles 15 Inches from finished floor to bottom of box.

2. Toggle Switches 48 Inches from finished floor to top of box.

Receptacles:

1. Ground each receptacle using a grounding conductor, not a yoke or screw contact.

2. Install receptacles with connections spliced to the branch circuit wiring in such a way that removal of

the receptacle will not disrupt neutral continuity and branch circuit power will not be lost to other
receptacles in the same circuit.

3.2. Installation of Wall Plates:

A. General - Plates shall match the style of the device and shall be plumb within 1/16-inch of the vertical or
horizontal.

B. Interior Locations, Finished Walls: Install non-metallic plates so that all four edges are in continuous
contact with the finished wall surfaces. Plaster filling will not be permitted. Do not use oversized plates
or sectional plates.

C. Interior (not wet) Locations, Unfinished Walls: Install stainless steel or cast metal cover plates.

D. Wet Locations: Install cast metal plates with gaskets on wiring devices in such a manner as to provide a
rain tight weatherproof installation. Cover shall be [lockable] outdoor “in use” type.

E. Future Locations: Install blanking cover plates on all unused outlets.

3.3. Tests:
A. Receptacles:

1. After installation of receptacles, energize circuits and test each receptacle to detect lack of ground
continuity, reversed polarity, and open neutral condition.

END OF SECTION
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SECTION 26 28 16 CIRCUIT BREAKERS

PART 1 - GENERAL

1.01 Description of Work:

A

The work of this Section consists of providing circuit breakers as shown on the Drawings and as described
herein.

1.02 Related Work: See the following Specification Sections for work related to the work in this Section.

A

26 0500 General Electrical Requirements

1.03 Submittals:

A

Shop Drawings - Submittals shall be in accordance with Section 260500 and Division 01. For each circuit
breaker furnished under this Contract, submit manufacturer's name, catalog data, and the following
information:

1. Terminal connection sizes.

2. Voltage rating.

3. Breaker manufacturer, types, trip ratings and interrupting ratings.

Single Submittal - A single complete submittal is required for all products covered by this Section.
Closeout Submittals: Submit in accordance with and Section 260500, operation and maintenance data for

circuit breakers including nameplate data, parts lists, manufacturer's circuit breaker timer, current,
coordination curves, factory and field test reports and recommended maintenance procedures.

PART 2 - PRODUCTS

2.01 Circuit Breaker: Each circuit breaker shall consist of the following:

A

o O

m

A molded case breaker with an over center toggle-type mechanism, providing quick-make, quick-break
action. Each circuit breaker shall have a permanent trip unit containing individual thermal and magnetic
trip elements in each pole. Multipole circuit breakers shall have variable magnetic trip elements which are
set by a single adjustment to assure uniform tripping characteristics in each pole. Circuit breakers shall be
of the bolt-on type unless otherwise noted.

Breaker shall be calibrated for operation in an ambient temperature of 40°C.

Each circuit breaker shall have trip indication by handle position and shall be trip-free.

Three pole breakers shall be common trip.

The circuit breakers shall be constructed to accommodate the supply connection at either end of the circuit
breaker. Circuit breaker shall be suitable for mounting and operation in any position.

Breakers shall be rated as shown on Drawings.

Circuit breaker and/or Fuse/circuit breaker combinations for series connected interrupting ratings shall be
listed by UL as recognized component combinations for use in the end use equipment in which it is
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installed. Any series rated combination used shall be marked on the end use equipment per CEC section
110-22.

H. Breakers shall be UL listed. Circuit breakers shall have removable lugs.

I. Lugs shall be UL listed for copper and aluminum conductors.

J. Breakers shall be UL listed for installation of mechanical screw type lugs.

K. Circuit breakers serving HACR rated loads shall be HACR type. Circuit breakers serving other motor loads
shall be motor rated.

PART 3 - EXECUTION
3.01 Mounting:

A. The highest breaker operating handle shall not be higher than 72 inches above the floor.

END OF SECTION
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SECTION 26 51 00 LIGHTING

PART 1 — GENERAL

1.01 Description of Work:

A

The work of this section consists of providing and installing a complete lighting system, including fixtures,
LED light module, [ballasts], [sockets], [lamps], hangers, reflectors, glassware, lenses, auxiliary
equipment, heat management components, LED driver (integral or remote), and housing.

1.02 Related Work:

A

See the following specification sections for work related to the work of this section:
1. 26 05 00 General Electrical Requirements.

2. 26 05 42 Conduit, Raceway and Fittings.

3. 26 05 19 Line Voltage Wire and Cable.

4. 26 05 33 Junction and Pull Boxes.

1.03 Submittals: In accordance with Division 01.

D.

Submit descriptive data, photometric curves for each fixture configuration proposed.

Submit shop drawings showing proposed methods for mounting lighting fixtures.

Seismic Requirements: Submit:

1. Sketch or description of the anchorage system if not provided on construction documents.

Submit Operation and Maintenance Data per Division 01.

1.04 Warranty:

A

LED light module, LED driver, [HID and Fluorescent lamps], [ballasts], batteries or other luminaire
components which fail within the first year after final acceptance shall be replaced by the Contractor with
the warranty clause of the General Provisions.

Replacement components provided under warranty to be provided by contractor, not taken from project
spare stock.

PART 2 - PRODUCTS

2.01

A

General

Fixtures shall be of the types, wattages and voltages shown on the Drawings and be UL or equivalent
classified and labeled for the intended use.

Substitutions will not be considered unless the photometric distribution curve indicates the proposed fixture
is equal to or exceeds the specified luminaire and the substitution is consistent with the design intent.

Luminaire (factory or field installed) wire, and the current carrying capacity thereof shall be in accordance
with the CEC.
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D. Luminaires and lighting equipment shall be delivered to the project site complete, with suspension
accessories, aircraft cable, stems, hangers canopies, hickeys, castings, sockets, holders, LED light
engine, [lamps], [ballasts], diffusers, frames, and related items, including support and braces.

2.02  Light Emitting Diode (LED) Light Sources and Luminaires:

A. General (Non-Emergency):

1.

7.

Provide identical power supply and driver within each luminaire type. Provide power supplies and
drivers that are suitable and UL-listed for the electrical characteristics of the supply circuits to which
they are to be connected and which are suitable for operating LED or relevant light sources.

Unless otherwise specified, provide power supplies of same type and same manufacturer for ease of
stocking and replacement.

Components shall be configured and installed in luminaire by the luminaire manufacturer.

Luminaire housing shall be constructed of painted metal with no sharp edges unless otherwise noted.
Provide only luminaires whose design, fabrication and assembly prevent overheating or cycling of light
engines or drivers/power supplies under any condition of use.

Electronic ballasts shall meet the requirements of the Federal Communications Commission Rules
and Regulations, Part 18, Part C (RF Lighting Devices) Non-consumer equipment, regarding radio
frequency interference (RFI) (radiated) and electromagnetic interference (EMI) (power line
conducted).

Submit light fixture details with luminaire shop drawings.

B. Emergency Lighting: Battery-backed emergency lighting luminaires shall consist of a normal LED
luminaire with some or all of the LEDs connected to a battery and charger.

1.

The battery shall be nickel cadmium and sized for a minimum of 90 minutes of luminaire operation
unless otherwise noted.

The charger shall be solid-state and include overload, short circuit, brownout and low battery voltage
protection.

The battery and charger shall include self-diagnostic and self-exercising circuitry to exercise and test
itself for 5 minutes every month and for 30 minutes every 6 months.

The luminaire shall include a test/monitor module with status indicating lights mounted so as to be
visible to the public.

The luminaire shall not contain an audible alarm.

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

C: LED Performance and component manufacturer requirements.

1.

LIGHTING

All color characteristics, SPD (Special Power Distribution) CCT, CRI, CIE Chromaticity Coordinates
shall be consistent across the entire dimming range.

LEDs shall comply with ANSI/NEMA/ANSLG C78.377-2008 — Specifications for the Chromaticity of
Solid State Lighting Products. Color shall remain stable throughout the life of the source. The
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LIGHTING

chromaticity of the installed product shall match IES LM-80 data showing that the LED’s do not shift
more than .005 DuV from submitted documentation.

White LEDs shall have a minimum rated source life of 50,000 hours or as specified: Luminaire
Schedule. Multicolor LEDs shall have a minimum rated source life of 100,000 hours. LED “rated
source life” shall be determined per IES TM-21 - Projecting Long Term Lumen Maintenance of LED
Light Sources based on LM-80 test data. Calculated lifetimes exceeding testing hours per TM-21 are
not accepted.

Luminaire assembly shall include a method of dissipating heat so as to not degrade life of source,
electronic equipment, or lenses. LED luminaire housing shall be designed to transfer heat from the
LED board to the outside environment. Luminaire housing shall have no negative impact on life of
components. Manufacturer shall provide Luminaire Efficacy (Im/W), total luminous flux (lumens),
luminous intensity (candelas), chromaticity coordinates, CCT, CRI, optical performance, polar
diagrams, and relevant luminance and illuminance photometric data. Provide data in IES file format
in accordance with testing standards IES LM-79-08 and IES LM-82-12, based on test results from an
independent Nationally Recognized Testing Laboratory or National Voluntary Laboratory
Accreditation Program (NVLAP) accredited laboratory.

Manufacturer will keep record of original chromaticity coordinates for each LED module and have
replacement modules or luminaires from within three (3) MacAdamEllipses/ steps of the same
coordinates available for the duration of the warranty period.
Manufacturer’s LED light engine or equivalent system will be available for ten (10) years:
Manufacturer will provide exact replacement parts, complete replacement luminaires, or provide
upgraded parts that are designed to fit into the original luminaire and provide equivalent distribution
and lumen output to the original, without any negative consequences.
All LED sources used in the LED luminaire shall be of proven quality from established and reputable
LED manufacturers and shall have been fabricated within 12 months before installation per the date
code on the module. Acceptable LED component or module manufacturers unless otherwise noted
are:

a. Cree, Inc.

b. Lumileds

c. Nichia Corporation

d. Norlux

e. Lextar

f.  Osram Optronic Semiconductors

g. Xicato

h.  Bridgelux
i. Epistar

j. San’an

k. Citizen Electronics

I.  General Electric Company

26 51 00-3



LAGUNA SECA RECREATION AREA
START-FINISH BRIDGE & TRACK OVERLAY LIGHTING

m. Soraa

n. Samsung

0. Seoul Semiconductor
p. Lumenetix

g. Ledengin

2.03  LED Power Supplies/ Drivers:

LIGHTING

1.

LED driver shall have a minimum 50,000 hour published life while operating at maximum case
temperature and 90 percent non-condensing relative humidity.

Driver shall be Sound Rated A+.

Driver shall be > 80% efficient at full load across all input voltages.

Driver shall include ability to turn off at low control input rather than holding at a minimum dimming
level, and shall consume 0.5 Watts or less in standby/off mode. Control deadband at low control
intput shall be included to allow for voltage variation of incoming signal without causing noticeable
variation in luminaire to luminaire output.

Drivers shall track evenly across multiple luminaires at all light levels, and shall have an input
signal to output light level that allows smooth adjustment over the entire dimming range.

Control Input:

a. 4-Wire (0-10V DC Voltage Controlled) Dimming Drivers

(i) Must meet IEC 60929 Annex E for General White Lighting LED drivers.

(i) Connect to devices compatible with 0 to 10V Analog Control Protocol, Class 2, capable

of sinking 0.6 ma per driver at a low end of 0.3V.

(iii) Must meet ESTA E1.3 for RGBW LED drivers.

b. Digital (DALI Low Voltage Controlled) Dimming Drivers

(i) Must meet IEC 62386.

c. Digital Multiplex (DMX Love Voltage Controlled) Dimming Drivers

(i) Must meet DMX/RDM: USITT DMX512A and ANSI E1.20 (Explore & Address).

(i) Must be capable of signal interpolation and smoothing of color and intensity transitions.
Power Factor: The luminaire shall have a power factor of 90% or greater at all standard operating
voltages and full luminaire output.

THD: Total harmonic distortion (current and voltage) induced into an AC power line by luminaire
shall not exceed 10 percent at any standard input voltage and meet ANSI C82.11 maximum
allowable THD requirements at full output. THD shall at no point in the dimming curve allow
imbalance current to exceed full output THD.

In Rush Current: Meet or exceed NEMA 410 driver inrush standard of 430 Amps per 10 Amps load

with a maximum of 370 Amps 2 — seconds.
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10. REF Interference: The luminaire and associated on-board circuitry must meet Class A emissions
limits referred in Federal Communications Commission (FCC) Title 47, Subpart B, Section 15 Non-
Consumer requirements for EMI/RFI emissions.

11. Light engines shall be [2700] [3000] [3500] [4000] °K [80] [90] CRI minimum, U.O.N. on drawings.

12. Drivers [and ballasts] shall be accessible for maintenance or replacement without removal of

recessed light fixture and without destruction of the ceiling.

PART 3 — EXECUTION

3.01 Installation:

A. General:

1.

2.

All fixtures and luminaires shall be clean and lamps shall be operable at the time of acceptance.

Install luminaires in accordance with manufacturer's instructions, complete with lamps, ready for
operation as indicated.

Align, mount, and level the luminaires uniformly.

Avoid interference with and provide clearance for equipment. Where an indicated position conflicts
with equipment locations, change the location of the luminaire by the minimum distance necessary.

Recessed light fixtures in fire rated assemblies shall be installed per an approved UL rated fire rated
pentation detail.

B. Mounting and Supports:

1.

LIGHTING

Mounting heights shall be as shown on the Architectural and Electrical Drawings. Unless otherwise
shown, mounting height shall be measured to the centerline of the outlet box for wall mounted fixtures
and to the bottom of the fixture for suspended fixtures and to the bottom of the fixture for all other
types.

Luminaire supports shall be anchored to structural members.

Pendant stem mounted luminaires shall be provided with ball aligners to assure a plumb installation
and shall have a minimum 45 degree clean swing from horizontal in all directions. Sway bracing shall
be installed as required to limit the movement of the fixture. Fixtures shall be allowed to sway a
maximum of 45° without striking any object.

Fixture supports shall be designed to resist earthquake forces of seismic zone 4.

Refer to fixture mounting details on drawings for installation requirements.

Pendant cable mounted luminaries shall be provided with fully adjustable stainless steel aircraft cable
hangers unless otherwise noted on the Drawings.

END OF SECTION
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SECTION 26 05 19 LINE VOLTAGE WIRE AND CABLE

PART 1 - GENERAL

1.01 Description of Work:

A.

The work of this Section consists of providing all wire and cable rated 600 volts or less, including splices
and terminations, as shown on the Drawings and as described herein.

1.02 Related Work:

A

See the following Specification Section for work related to the work in this Section:
1. 260542 Conduits, Raceways and Fittings.

2. 260533 Junction and Pull Boxes.

1.03 Quality Assurance

A.

Field tests shall be performed as specified in paragraph 3.04 of this Section.

PART 2 - PRODUCTS

2.01 Conductors:

A. Conductors shall be copper, type THHN/THWN/MTW oil and gasoline resistant, 600 volt rated insulation.

B. Conductors shall be stranded copper.

C. Minimum power and control wire size shall be No. 12 AWG unless otherwise noted.

D. All conductors used on this Project shall be of the same type and conductor material.

2.02 Cables:

A. Allindividual conductors shall be copper with type THHN/THWN, 600 volt rated insulation.

B. Insulation Marking - All insulated conductors shall be identified with printing colored to contrast with the
insulation color.

C. Color Coding - As specified in paragraph 3.03.

D. Special Wiring - Where special wiring is proposed by an equipment manufacturer, submit the special wiring
requirements to the Owner's Representative and, if approved, provide same. Special wire shall be the
type required by the equipment manufacturer.

E. Other Wiring - Wire or cable not specifically shown on the Drawings or specified, but required, shall be of
the type and size required for the application and as approved by the Owner's Representative.

F. Manufacturer - Acceptable manufacturers including Cablec, Southwire, or equal.

2.03 Terminations:

A.

Manufacturer - Terminals as manufactured by T&B, Burndy or equal.
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B.

C.

Wire Terminations — Stranded conductors shall be terminated in clamping type terminations which serve
to contain all the strands of the conductor. Curling of a stranded conductor around a screw type terminal
is not allowed. For screw type terminations, use a fork type stake-on termination on the stranded
conductor. Use only a stake-on tool approved for the fork terminals selected.

End Seals - Heat shrink plastic caps of proper size for the wire on which used.

2.04 Tape:

A.

Tape used for terminations and cable marking shall be compatible with the insulation and jacket of the
cable and shall be of plastic material.

PART 3 - EXECUTION

3.01 Cable Installation:

A.

Clean Raceways - Clean all raceways prior to installation of cables as specified in Section 260542 -
Conduits Raceway and Fittings.

All line voltage wiring shall be installed in conduit.

All feeder conductors shall be continuous from equipment to equipment. Splices in feeders are not
permitted unless specifically noted or approved by the Electrical Engineer.

All branch circuit wiring shall be run concealed in ceiling spaces, walls, below floors or in crawl spaces
unless noted otherwise.

Cable Pulling - Exercise care in pulling wires and cables into conduit or wireways so as to avoid kinking,
putting undue stress on the cables or otherwise abrading them. No grease will be permitted in pulling
cables. Only soapstone, talc, or UL listed pulling compound will be permitted. The raceway construction
shall be complete and protected from the weather before cable is pulled into it. Swab conduits before
installing cables and exercise care in pulling, to avoid damage to conductors.

Bending Radius - Cable bending radius shall be per applicable code. Install feeder cables in one
continuous length.

Equipment Grounding Conductors - Provide an equipment grounding conductor, whether or not it is shown
on the Drawings, in all conduits or all raceways.

Panelboard Wiring - In panels, bundle incoming wire and cables which are No. 6 AWG and smaller, lace
at intervals not greater than 6 inches, neatly spread into trees and connect to their respective terminals.
Allow sufficient slack in cables for alterations in terminal connections. Perform lacing with plastic cable
ties or linen lacing twine. Where plastic panel wiring duct is provided for cable runs, lacing is not necessary
when the cable is properly installed in the duct.

3.02 Cable Terminations and Splices:

A.

B.

Splices - UL Listed wirenuts.
Terminations - Shall comply with the following:

1. Make up and form cable and orient terminals to minimize cable strain and stress on device being
terminated on.

2. Burnish oxide from conductor prior to inserting in oxide breaking compound filled terminal.
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3.03 Circuit and Conductor Identification:

A. Color Coding - Provide color coding for all circuit conductors. Insulation color shall be white for neutrals
and green for grounding conductors. Conductor colors shall be as follows:

VOLTAGE 208/120V 480/277V
Phase A Black Brown
Phase B Red Orange
Phase C Blue Yellow
Neutral White Grey
Ground Green Green

B. Color coding shall be in the conductor insulation for all conductors #10 AWG and smaller; for larger
conductors, color shall be either in the insulation or in colored plastic tape applied at every location where
the conductor is readily accessible.

C. Circuit Identification - All underground distribution and service circuits shall be provided with plastic
identification tags in each secondary box and at each termination. Tags shall identify the source
transformer of the circuit and the building number(s) serviced by the circuit.

3.04 Field Tests:

A. All systems shall test free from short circuits and grounds, shall be free from mechanical and electrical
defects, and shall show an insulation resistance between phase conductors and ground of not less than
the requirements of the CEC. All circuits shall be tested for proper neutral connections.

B. Insulation Resistance Tests: Perform insulation resistance tests on circuits with #2 AWG and larger
conductors to be energized with a line-to-neutral voltage of 120 volts or more. Make these tests before all
equipment has been connected. Test the insulation with a 500Vdc insulation resistance tester with a scale
reading 100 megohms. The insulation resistance shall be 2 megohms or more. Submit results for review.

END OF SECTION
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