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ADDENDUM NoO. 1

Date: September 2, 2009

To: Contractors

From: Wayne Smith — Project Manager
Reference: Site Lighting Upgrades — Various Armories

Utah National Guard — Wasatch Front
DFCM Project No. 09130480

Subject: Addendum No. 1

Pages Addendum Cover Sheet 1 page
Engineer’s Specifications 42 pages
Engineer’s Drawings 8 pages
Total 51 pages

Note: This Addendum shall be included as part of the Contract Documents. Iltems in this
Addendum apply to all drawings and specification sections whether referenced or not involving
the portion of the work added, deleted, modified, or otherwise addressed in the Addendum.
Acknowledge receipt of this Addendum in the space provided on the Bid Form. Failure to do so
may subject the Bidder to Disqualification.

While we contend that SB220 should only be potentially applicable to a contract issued after the
effective date of said bill, this is to clarify that for purposes of this contract, regardless of the
execution or effective dates of this contract, the status of Utah Law and remedies available to the
State of Utah and DFCM, as it relates to any matter referred to or affected by said SB220, shall be
the Utah law in effect at the time of the issuance of this Addendum.

1.1 SCHEDULE CHANGES: No Project Schedule changes.

1.2 GENERAL ITEMS: See attached Engineer’s specifications and drawings.

4110 State Office Building, Salt Lake City, Utah 84114 - telephone 801-538-3018 - facsimile 801-538-3267 - www.dfcm.utah.gov



SECTION 16001

ELECTRICAL GENERAL PROVISIONS

PART 1 GENERAL

11 RELATED DOCUMENTS:

A.

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

1.2 DESCRIPTION OF WORK:

A.

The extent of electrical work is indicated on drawings and/or specified in Division 16
sections of the specification. Provide all labor, materials, equipment, supervision and
service necessary for a complete electrical system. Work includes, but is not necessarily
limited to, the following items.

ITEM SECTION
1. Electrical General Provisions 16001
2. Demolition 16080
3. Conduit Raceways 16110
4. Conductors and Cables 16120
5. Electrical Boxes and Fittings 16135
6. Supporting Devices 16136
7. Overcurrent Protective Devices 16180
8. Electrical Identification 16195
9. Grounding 16452
10. Interior and Exterior Building Lighting 16510
11. Exterior Area Lighting 16551

Use of standard industry symbols together with the special symbols, notes, and
instructions indicated on the drawings describe the work, materials, apparatus and
systems required as a portion of this work.

Visit the site during the bidding period to determine existing conditions_affecting
electrical and other work. All costs arising from site conditions and/or preparation
shall be included in the base bid. No additional charges will be allowed due to
inadequate site inspection.

1.3 DEFINITION OF TERMS

A.

The following terms used in Division 16 documents are defined as follows:

"Provide": Means furnish, install and connect, unless otherwise indicated.
"Furnish": Means purchase and deliver to project site.

"Install": Means to physically install the items in-place.

"Connect”: Means make final electrical connections for a complete operating
piece of equipment.

El

1.4 RELATED SECTIONS:

A. Earthwork:

1. Provide trenching, backfilling, boring and soil compaction as required for the
installation of underground conduit, buried cable, in-grade pull boxes, manholes,
lighting pole foundations, etc. See other portions of Division 16, for material and
installation requirements.

ELECTRICAL GENERAL PROVISIONS 16001-1

© BNA Consulting, Inc.



15

1.6

Concrete Work:

1. Provide forming, steel bar reinforcing, cast-in-place concrete, finishing and
grouting as required for under ground conduit encasement, light pole
foundations, pull box slabs, etc.

Miscellaneous Metal Work:

1. Provide fittings, brackets, backing, supports, rods, welding and pipe as required
for support and bracing of raceways, etc.

Miscellaneous Lumber and Framing Work:

1. Provide wood grounds, nailers, blocking, fasteners, and anchorage for support of
electrical materials and equipment..

Moisture Protection:

1. Provide membrane clamps, sheet metal flashing, counter flashing, caulking and
sealants as required for waterproofing of conduit penetrations and sealing
penetrations in or through fire walls, floors and ceiling slabs and foundation walls.
All penetrations through vapor barriers at slabs on grade shall be taped and
made vaportight.

Access panels and doors:

1. Provide in walls, ceiling, and floors for access to electrical devices and
equipment.

Painting:

1. Provide surface preparation, priming and finish coating as required for electrical

cabinets, exposed conduit, pull and junction boxes, poles, surface metal
raceways, etc.

INTERPRETATION OF DRAWINGS AND SPECIFICATIONS:

A.

Before bidding, Contractor shall familiarize himself with the drawings, specifications and
project site. Submit requests for clarification to Architect/Engineer in writing prior to
issuance of final addendum. After signing the contract, the Contractor shall meet the
intent, purpose, and function of the Contract Documents. Any costs of materials, labor
and equipment arising therefrom, to make each system complete and operable, is the
responsibility of the Contractor.

QUALITY ASSURANCE:

A.

Reference to codes, standards, specifications and recommendations of technical
societies, trade organizations and governmental agencies refers to the latest edition of
such publications adopted and published prior to submittal of the bid proposed, unless
noted otherwise herein. Such codes or standards are considered a part of this
specification as though fully repeated herein.

When codes, standards, regulations, etc. allow work of lesser quality or extent than is
specified under this Division, nothing in said codes shall be construed or inferred as
reducing the quality, requirements or extent of the Drawings and Specifications. Perform
work in accordance with applicable requirements of all governing codes, rules and
regulations including the following minimum standards, whether statutory or not:
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1.7

National Electric Code (NEC).
International Building Code (IBC).
International Fire Code (IFC).
International Mechanical Code (IMC).

pNPRE

Standards: Comply with the following standards where applicable for equipment and
materials specified under this Division.

1. UL Underwriters' Laboratories

2. ASTM American Society for Testing Materials

3. CBN Certified Ballast Manufacturers

4. IPCEA Insulated Power Cable Engineers Association
5. NEMA National Electrical Manufacturer's Association
6. ANSI American National Standards Institute

7. ETL Electrical Testing Laboratories

All electrical apparatus furnished under this Section shall conform to (NEMA) standards
and the NEC and bear the Underwriters' Laboratories (UL) label where such label is
applicable.

Comply with requirements of State and Local Ordinances. If a conflict occurs between
these requirements and the Contract Documents, the most stringent requirements shall
govern. The Contractor accepts this responsibility upon submitting his bid, and no extra
charge will be allowed after the contract is awarded. This shall not be construed as
relieving the Contractor from complying with any requirements of the Contract
Documents which may be in excess of the aforementioned requirements, and not
contrary to same.

Obtain all permits, inspections, etc. required by authority having jurisdiction. Include all
fees in bid. Furnish a certificate of approval to the Owner's Representative from the
Inspection Authority at completion of the work.

Employ only qualified craftsmen with at least three years of experience. Workmanship
shall be neat, have a good mechanical appearance and conform to best electrical
construction practices. Provide a competent superintendent to direct the work at all times.
Any person found incompetent shall be discharged from the project and replaced by
satisfactory personnel.

Contractor shall have a current state contracting license applicable to type of work to be
performed under this contract.

SUBMITTALS:

SHOP DRAWINGS AND PRODUCT DATA:

1. After the Contract is awarded but prior to manufacture or installation of any
equipment, prepare complete Shop Drawings and Brochures for materials and
equipment as required by each section of the specification. Submit 8 complete
sets for review. All sets of shop drawing material shall be bound. Prior to
submission of the Shop Drawings and Project Data, review and certify that they
are in compliance with the Contract Documents. Verify all dimensional
information to insure proper clearance for installation of equipment. Check all
materials and equipment after arrival on the job site and verify compliance with
the Contract Documents. A minimum period of two weeks, exclusive of
transmittal time, will be required each time Shop Drawing and/or Brochure is
submitted or resubmitted for review. This time period shall be considered by the
Contractor when scheduling submittal data. If the shop drawings are rejected
twice, the contractor shall reimburse the engineer the sum of $200.00 for the
third review and any additional reviews required.
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Review of Shop Drawings and Brochures shall not relieve the Contractor of
responsibility for dimensions and/or errors that may be contained therein, or
deviations from the Contract Document's requirements. It shall be clearly
understood that the noting of some errors but overlooking others does not grant
the Contractor permission to proceed in error. Regardless of any information
contained in the Shop Drawings and Brochures, the requirements of the Contract
Document's shall govern and are not waived, or superseded in any way by the
review of the Shop Drawings and Brochures.

Certifications shall be written or in the form of rubber stamp impressions as
follows:

| hereby certify that this Shop Drawing and/or Brochure has been checked prior
to submittal and that it complies in all respects with the requirements of the
Contract Drawings and Specifications for this Project.

(Name of Electrical Subcontractor)

Signed

Position Date

Observe the following rules when submitting the Shop Drawings and Brochures.

a. Each Shop Drawing shall indicate in the lower right hand corner, and
each Brochure shall indicate on the front cover the following: Title of the
sheet or brochure, name and location of the building; names of the
Architect and Electrical Engineer, Contractor, Subcontractors,
Manufacturer, Supplier/Vendor, etc., date of submittal, and the date of
correction and revision. Unless the above information is included the
submittal will be returned for resubmittal.

b. Shop Drawings shall be done in an easily legible scale and shall contain
sufficient plans, elevations, sections, and isometrics to clearly describe
the equipment or apparatus, and its location. Drawings shall be
prepared by an Engineer/Draftsmen skilled in this type of work. Shop
Drawings shall be drawn to at least 1/4" = 1'0" scale.

C. Brochures to be submitted shall be published by the Manufacturers and
shall contain complete and detailed engineering and dimensional
information. Brochures submitted shall contain only information relevant
to the particular equipment or materials to be furnished. The Contractor
shall not submit catalogs which describe several different items in
addition to those items to be used, unless all irrelevant information is
marked out, or unless relevant information is clearly marked. Brochures
from each manufacturer shall be identified and submitted separately.

1.8 OPERATION AND MAINTENANCE MANUALS:

A.

Provide operating instruction and maintenance data books for all equipment and
materials furnished under this Division.

Submit four copies of operating and maintenance data books for review at least four
weeks before final review of the project. Assemble all data in a completely indexed
volume or volumes and identify the size, model, and features indicated for each item. The
binder (sized to the material) shall be a 2" slide lock unit (Wilson-Jones WLJ 36544B).
The cover shall be engraved with the job title in 1/2" high letters and the name and

ELECTRICAL GENERAL PROVISIONS 16001-4

© BNA Consulting, Inc.



address of the Contractor in 1/4" high letters. Provide the same information in 1/8" letters
on the spine.

Include complete cleaning and servicing data compiled in clearly and easily
understandable form. Show serial numbers of each piece of equipment, complete lists of
replacement parts, motor ratings, etc. Each unit shall have its own individual sheet.
(Example: If two items of equipment A and D appear on the same sheet, an individual
sheet shall be provided for each unit specified).

Include the following information where applicable.

1. Identifying name and mark number.

2. Certified outline Drawings and Shop Drawings.

3. Parts lists.

4. Performance curves and data.

5. Wiring diagrams.

6. Light fixture schedule with the lamps and ballast data used on the project for all
fixtures
Manufacturer's recommended operating and maintenance instructions.

8. Vendor's name and address for each item.

The engineer shall review the manuals and when approved, will forward the manuals on
to the architect. If the manuals are rejected twice, the contractor shall reimburse the
engineer the sum of $200.00 for each review afterwards.

1.9 RECORD DRAWINGS:

A. Maintain, on a daily basis, a complete set of “Record Drawings”, reflecting an accurate
record of work in accordance with the following:

1. Show the complete routing and location of all feeders rated 100 amps and larger.
Locate work buried below grade or under slab, work concealed above ceilings,
and work in concealed spaces, dimensionally from fixed structural elements (not
partition walls, etc.)

2. Show the complete routing and location of all telecommunications conduits,
systems raceways, and empty raceways, 1-1/4" and larger. Locate work buried
below grade or under slab, work concealed above ceilings, and work in
concealed spaces, dimensionally from fixed structural elements (not partition
walls, etc.).

3. Show all changes, deviations, addendum items, change orders, job instructions,
etc., which change the work from that shown on the contract documents,
including wall relocations, fixtures and device changes, branch circuiting
changes, etc. Where locations of boxes, raceways, equipment, etc. are adjusted
in the field to fit conditions, but such new locations may not be obvious by
referring to the contract document, show new locations on the record drawings.

B. At the discretion of the Architect/Engineer, the drawings will be reviewed on a periodic
basis and used as a pre-requisite for progress payments. This requirement shall not be
construed as authorization for the Contractor to make changes in the layout, or work
without written authorization for such changes. The “Record Drawings” for daily recording
shall consist of a set of blue line prints of the Contract Drawings.

C. Upon completion of the work, purchase a complete set of electronic drawings. Transfer
all “Record” information from the blue line prints to the drawings via the current CAD
program in which it was written. The Architect/Engineer shall review the drawings and the
Contractor shall incorporate the resulting comments into the final record drawings. The
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Contractor shall make two complete copies of the drawings electronically and forward this
to the Engineer.

Certify the “Record Drawings” for correctness by placing and signing the following
certifications of the first sheet of the sepia:

1. "CERTIFIED CORRECT (3/8" high letters)

(Name of General Contractor)

By Date

(Name of Electrical Contractor)

By Date

1.10 GUARANTEE:

A.

Ensure that electrical system installed under this contract is in proper working order and
in compliance with drawings, specifications, and/or authorized changes. Without
additional charge, replace any work or materials which develop defect, except from
ordinary wear and tear, within one year from the date of substantial completion.
Exception: Incandescent and fluorescent lamps shall be guaranteed for a period of two
months from the date of substantial completion.

PART 2 PRODUCTS

21 GENERAL:

A.

Products are specified by manufacturer name, description, and/or catalog number.
Discrepancies between equipment specified and the intended function of equipment shall
be brought to the attention of the Architect/Engineer in writing prior to bidding. Failure to
report any conflict, including catalog numbers, discontinued products, etc., does not
relieve the Contractor from meeting the intent of the contract documents nor shall it
change the contract cost. If the Contractor is unable to interpret any part of the plans
and/or specifications, or should he find discrepancies therein, he shall bring this to the
attention of the Architect/Engineer who will issue interpretation and/or additional
instructions to Bidders before the project is bid.

2.2 MANUFACTURERS:

A.

D.

Provide products of manufacturers specified. Manufacturers catalog numbers and
descriptions establish the quality of product required. Substitutions will be considered if a
duplicate written application (2-copies) is at the office of the Architect/Engineer eight (8)
working days prior to the day of the bidding. The application shall include the following:
1) A statement certifying that the equipment proposed is equal to that specified; that it
has the same electrical and physical characteristics, compatible dimensions, and meets
the functional intent of the contract documents; 2) The specified and submittal catalog
numbers of the equipment under consideration; 3) A pictorial and specification brochure.

Any conflict arising from the use of substituted equipment shall be the responsibility of the
Contractor, who shall bear all costs required to make the equipment comply with the
intent of the contract documents.

Samples may be required for non-standard or substituted items before installation during
construction. Provide all samples as required.

No materials or apparatus may be substituted after the bid opening except where the
equipment specified has been discontinued.
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E. Provide only equipment specified in the Contract Documents or approved by addendum.
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2.3

SPARE PARTS:

A.

Provide spare parts (fuses, diffusers, lamps, etc.) as specified. Transmit all spare parts
to Owner's Representative prior to substantial completion.

PART 3 EXECUTION

3.1

3.2

3.3

INSTALLATION:

A.

Layout electrical work in advance of construction to eliminate unnecessary cutting,
drilling, channeling, etc. Where such cutting, drilling, or channeling becomes necessary
for proper installation; perform with care. Use skilled mechanics of the trades involved.
Repair damage to building and equipment at no additional cost to the contract. Cutting
work of other Contractors shall be done only with the consent of that Contractor. Cutting
structural members shall not be permitted.

Since the drawings of floor, wall, and ceiling installation are made at small scale; outlets,
devices, equipment, etc., are indicated only in their approximate location unless
dimensioned. Locate outlets and apparatus symmetrically on floors, walls and ceilings
where not dimensioned, and coordinate such locations with work of other trades to
prevent interferences. Verify all dimensions on the job. Do not scale the electrical
drawings, but refer to the architectural and mechanical shop drawings and project
drawings for dimensions as applicable.

Perform for other trades, the electrical wiring and connection for all devices, equipment or
apparatus. Consult Architectural, Mechanical, and other applicable drawings, and all
applicable shop drawings to avoid switches, outlets, and other equipment from being
hidden behind doors, cabinets, counters, heating equipment, etc., or from being located
in chalkboards, tackboards, glass panels, etc. Relocate buried electrical devices and/or
connections as directed at no additional cost.

Coordinate the location of outlets, devices, connections, and equipment with the supplier
of the systems furniture prior to rough-in.

Where conduit, outlets or apparatus are to be encased in concrete, it must be located
and secured by a journeyman or foreman present at the point of installation. Check
locations of the electrical items before and after concrete and/or masonry installation and
relocate displaced items.

Provide block-outs, sleeves, demolition work, etc., required for installation of work
specified in this division.

CLEAN:

A.

Clean up all equipment, conduit, fittings, packing cartons and other debris that is a direct
result of the installation of the work of this Division.

Clean fixtures, interiors and exteriors of all equipment, and raceways. Replace all filters in
electrical equipment upon request for Substantial Completion.

POWER OUTAGES:

A.

All power outages required for execution of this work shall occur during non-standard
working hours and at the convenience of the Owner. Include all costs for overtime work in
bid.

Submit written request at least 7 days in advance of scheduled outage and proceed with
outage only after receiving authorization from the Owner's Representative.
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C.

Keep all outages to an absolute minimum.

3.4 STORAGE AND PROTECTION OF MATERIALS:

A.

Provide storage space for storage of materials and apparatus and assume complete
responsibility for all losses due to any cause whatsoever. In no case shall storage
interfere with traffic conditions in any public thoroughfare or constitute a hazard to
persons in the vicinity. Protect completed work, work underway, and apparatus against
loss or damage.

3.5 EXCAVATING FOR ELECTRICAL WORK:

A.

General: Locate and protect existing utilities and other underground work in manner
which will ensure that no damage or service interruption will result from excavating and
backfilling. Perform excavation in a manner which protects walls, footings, and other
structural members from being disturbed or damaged in any way. Burial depths must
comply with NEC Section 300-5 (or State of Utah requirement, whichever is more
stringent), unless noted otherwise on drawings.

Protect persons from injury at excavations, by barricades, warnings and illumination.

Coordinate excavations with weather conditions, to minimize possibility of washouts,
settlements and other damages and hazards.

Provide temporary covering or enclosure and temporary heat as necessary to protect
bottoms of excavations from freezing and frost action. Do not install electrical work on
frozen excavation bases or subbases.

Do not excavate for electrical work until the work is ready to proceed without delay, so
that total time lapse from excavation to completion of backfilling will be minimum. See
other sections of specification for additional requirements for excavating.

Store excavated material (temporarily) near excavation, in manner which will not interfere
with or damage excavation or other work. Do not store under trees (within drip line).

Retain excavated material which complies with requirements for backfill material.
Dispose of excavated material which is either in excess of quantity needed for backfilling
or does not comply with requirements for backfill material. Remove unused material from
project site, and dispose of in lawful manner.

3.6 BACKFILL MATERIALS:

A. For buried conduit or cable (other than below slab-on-grade, or concrete encased) - 2"
thickness of well graded sand on all side of conduit or cable.

B. For trench backfill to within 6" of final grade - soil material suitable for compacting to
required densities.

C. For top 6" of excavation - Top soil.

D. Backfill excavations in 8" high courses of backfill material, uniformly compacted to the
following densities (percent of maximum density, ASTM D 1557), using power-driven
hand-operated compaction equipment.

1. Lawn/Landscaped Areas: 85 percent for cohesive soils, 95 percent for
cohesionless soils.
2. Paved Areas, Other than Roadways (90 percent for cohesive soils, 95 percent for
cohesionless soils).
ELECTRICAL GENERAL PROVISIONS 16001-9
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Subsidence: Where subsidence is measurable or observable at electrical work
excavations during general project warranty period, remove surface (pavement, lawn or
other finish), add backfill material, compact, and replace surface treatment. Restore
appearance, quality and condition of the surface or finish to match adjacent work, and
eliminate evidence of restoration to greatest extent possible.

3.7 CONCRETE BASES:

A.

Unless otherwise noted, provide 4" high reinforced concrete bases for all floor mounted
or floor standing electrical equipment, including generators, transformers, switchgear,
battery racks, motor control centers, etc. Extend bases 6" beyond equipment or
mounting rails on all sides or as shown on the drawings. Not withstanding this
requirement, coordinate with equipment manufacturer, shop drawings, and height of base
to ensure compliance with NEC 404.8.

Concrete bases shall be provided under Division-16. Coordinate size and location of all
bases and furnish all required anchor bolts, sleeves, reinforcing and templates as
required to obtain a proper installation.

Provide and locate properly sized concrete pads for power company furnished pad
mounted transformers in accordance with power company clearance requirements.
Where the serving utility is Rocky Mountain Power, the electrical contractor shall conform
to the requirements of Electrical Service Requirements, Section 6.4.

3.8 FIRE PENETRATION SEALS:

A.

Seal all penetrations for work of this section through fire rated floors, walls and ceilings to
prevent the spread of smoke, fire, toxic gas or water through the penetration either
before, during or after fire. The fire rating of the penetration seal shall be at least that of
the floor, wall or ceiling into which it is installed, so that the original fire rating of the floor
or wall is maintained as required by Article 300-21 of the National Electrical Code.
Where applicable, provide OZ Type CFSF/I and CAFSF/I fire seal fittings for conduit and
cable penetrations through concrete and masonry walls, floors, slabs, and similar
structures. Where applicable, provide 3M fire barrier sealing penetration system, and/or
IPC Flame Safe Fire Stop System, and/or Chase Foam fire stop system, including wall
wrap, partitions, caps, and other accessories as required. All materials to comply with UL
1479 (ASTM E-814). Comply with manufacturer's instructions and recommendations for
installation of sealing fittings and barrier sealing systems.

3.9 PROJECT FINALIZATION AND START-UP:

A.

Upon completion of equipment and system installation, assemble all equipment Factory
Representatives and Subcontractors for system start-up.

Each Representative and Subcontractor shall assist in start-up and check out their
respective system and remain at the site until the total system operation is accepted by
the Owner's representative.

The Factory Representative and/or System Subcontractor shall give personal instruction
on operating and maintenance of their equipment to the Owner's maintenance and/or
operation personnel. To certify acceptance of operation and instruction by the Owner's
Representative, the contractor shall prepare a written statement as follows:

This is to certify that the Factory Representative and System Subcontractor for each of
the systems listed below have performed start-up and final check out of their respective
systems.
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E. The Owner's Representative has received complete and thorough instruction in the
operation and maintenance of each system.

1. SYSTEM FACTORY REPRESENTATIVE

(List systems included) (List name and address of
Factory Representative).

Owner's Representative Contractor
F. Send copy of acceptance to Architect/Engineer.
3.10 FINAL REVIEW:
A. At the time of final review, the project foreman shall accompany the reviewing party, and
remove coverplates, panel covers and other access panels as requested, to allow review

of the entire electrical system.

END OF SECTION 16001

ELECTRICAL GENERAL PROVISIONS 16001-11
© BNA Consulting, Inc.



BLANK PAGE

ELECTRICAL GENERAL PROVISIONS 16001-12
© BNA Consulting, Inc.



SECTION 16080

DEMOLITION

PART 1 GENERAL

11

1.2

1.3

RELATED DOCUMENTS:

A.

Drawings and general provisions of Contract, including General and Special Provisions
apply to work of this section.

This section is a Division-16 Basic Materials and Methods section, and is part of each
Division-16 section making reference to demolition.

DESCRIPTION OF WORK:

A.

Extent of major items of demolition work is indicated by drawings. Other demolition work
shall be performed as required to maintain system operation.

The intent of the drawings is to indicate major items affected and not to show every
device, outlet, fixture, etc. affected by demolition work.

The drawings do not necessarily reflect as-built conditions. The contractor shall visit the
jobsite prior to bidding to determine the overall scope of demolition work.

Refer to sections of other Divisions for applicable requirements affecting demolition work.

Refer to Section 16001 for requirements with regard to power outages affecting the
operation of existing electrical systems.

QUALITY ASSURANCE:

A.

NEC COMPLIANCE:

1. Comply with applicable portions of NEC as to methods used for demolition work.

PART 2 PRODUCTS

2.1 GENERAL:

A. Demolition work shall be laid out in advance to eliminate unnecessary cutting, drilling,
channeling, etc. Where such cutting, drilling, or channeling becomes necessary, perform
with care, use skilled mechanics of the trades involved. Repair damage to building and
equipment. Cutting work of other Contractors shall be done only with the consent of that
Contractor. Cutting of structural members shall not be permitted.

2.2 PATCHING AND REPAIR

A. The Contractor is responsible for all demolition, patching and repair of all finished interior
surfaces pertaining to the installation of this particular phase of work. All surfaces shall be
finished (painted, etc.) to match the adjacent materials, finishes and colors.

B. Hard surfaces: Whenever demolition or excavation is required for the installation of the
electrical system, it shall be the responsibility of this contractor to make repairs and/or
replacements of hard finish surfaces such as concrete, asphalt, roofing, etc.

C. The method of patching and repair shall follow good construction practices and all
finished surfaces shall match materials and finish wherein the demolition occurred.

2.3 EXISTING EQUIPMENT
DEMOLITION 16080-1
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DEMOLITION

The following is a part of this project and all costs pertaining thereto shall be included in
the base bid.

The new electrical equipment and apparatus shall be coordinated and connected into the
existing system as required. Auxiliary systems shall comply, unless otherwise specified.

The existing electrical devices, conduit and/or equipment that for any reason obstructs
construction shall be relocated. Provide conduit, wiring, junction boxes, etc. as required
to extend existing circuits and systems to relocated devices or equipment.

All existing electrical equipment and systems in portions of the building not being
remodeled shall be kept operational, in service and in working condition throughout the
entire construction period. Restore any circuits and systems interrupted. Provide
temporary panels, temporary wiring and conduit, etc. as required.

Maintain circuit integrity and continuity of all existing circuits and systems that interfere
with or are interrupted by remodel work unless those circuits are to be abandoned
completely. Maintain all circuits and systems in operation during construction. Provide
temporary panels, temporary wiring and conduit, etc. as required.

Existing raceways may be used where possible in place, except as noted. All circuits,
conduit and wire that are not used in the remodeled area shall be removed back to the
panelboard, where it shall be labeled a spare with circuit number indicated. Re-used
raceway shall meet all requirements for new installations.

Obtain permission from the Architect and Owner's representative before penetrating any
ceiling, floor, and wall surfaces.

Any and all equipment having electrical connections that require disconnecting and
reconnection at the same or another location throughout the course of construction shall
be included as part of this contract.

END OF SECTION 16080
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SECTION 16110

CONDUIT RACEWAYS

PART 1 GENERAL

11 RELATED DOCUMENTS:

A.

B.

Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification sections, apply to work of this section.

This section is a Division-16 Basic Materials and Methods section, and is part of each
Division-16 section making reference to electrical raceways and specified herein.

1.2 DESCRIPTION OF WORK:

A.

B.

Extent of raceways is indicated by drawings and schedules.
Types of raceways in this section include the following:

Electrical Metallic Tubing

Flexible Metal Conduit
Intermediate Metal Conduit
Liquid-tight Flexible Metal Conduit
Rigid Metal Conduit

Rigid Non-metallic Conduit

oukrwnpE

1.3 QUALITY ASSURANCE:

A.

C.

MANUFACTURERS: Firms regularly engaged in manufacture of raceway systems of
types and sizes required, whose products have been in satisfactory use in similar service
for not less than three (3) years.

STANDARDS: Comply with applicable portions of NEMA standards pertaining to
raceways. Comply with applicable portions of UL safety standards pertaining to electrical
raceway systems; and provide products and components which have been UL-listed and
labeled. Comply with NEC requirements as applicable to construction and installation of
raceway systems.

SUBMITTALS: Not required.

PART 2 PRODUCTS

2.1 METAL CONDUIT AND TUBING:

A. GENERAL:

1. Provide metal conduit, tubing and fittings of types, grades, sizes and weights
(wall thicknesses) as indicated; with minimum trade size of 3/4".

B. RIGID METAL CONDUIT (RMC): FS WW-C-0581 and ANSI C80.1.

C. INTERMEDIATE STEEL CONDUIT (IMC): FS WW-C-581.

D. PVC EXTERNALLY COATED RIGID STEEL CONDUIT: ANSI C80.1 and NEMA Std.
Pub. No. RN 1.

E. ALUMINUM CONDUIT: Not acceptable.

F. MC CABLE: Not acceptable.
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N.

RIGID AND INTERMEDIATE STEEL CONDUIT FITTINGS:

1. Provide fully threaded malleable steel couplings; raintight and concrete tight
where required by application. Provide double locknuts and metal bushings at all
conduit terminations. Install OZ Type B bushings on conduits 1-1/4" and larger.

ELECTRICAL METALLIC TUBING (EMT): FS WW-C-563 and ANSI C80.3.

EMT FITTINGS:

1. Provide insulated throat nylon bushings with non-indenter type malleable steel
fittings at all conduit terminations. Install OZ Type B bushings on conduits 1"
larger. Cast or indenter type fittings are not acceptable.

FLEXIBLE METAL CONDUIT: FS WW-C-566, of the following type;

1. Zinc-coated steel.

FLEXIBLE METAL CONDUIT FITTINGS: FS W-F-406, Type 1, Class 1, and Style A.

LIQUID TIGHT FLEXIBLE METAL CONDUIT:

1. Provide liquid-tight, flexible metal conduit; constructed of single strip, flexible
continuous, interlocked, and double-wrapped steel; galvanized inside and

outside; coated with liquid-tight jacket of flexible polyvinyl chloride (PVC).

LIQUID-TIGHT FLEXIBLE METAL CONDUIT FITTINGS: FS W-F-406, Type 1, Class 3,
Style G.

EXPANSION FITTINGS: OZ Type AX, or equivalent to suit application.

2.2 NON-METALLIC CONDUIT AND DUCTS:

A.

D.

E.

GENERAL:

1. Provide non-metallic conduit, ducts and fittings of types, sizes and weights as
indicated; with minimum trade size of 3/4".

UNDERGROUND PVC PLASTIC UTILITIES DUCT:

1. Minimum requirements shall be schedule 40 for encased burial in concrete and
for Type Il for direct burial.

PVC AND ABS PLASTIC UTILITIES DUCT FITTINGS:
ANSI/NEMA TC 9, match to duct type and material.

HDPE CONDUIT: Not acceptable.

2.3 CONDUIT; TUBING; AND DUCT ACCESSORIES:

A.

Provide conduit, tubing and duct accessories of types and sizes, and materials,
complying with manufacturer's published product information, which mate and match
conduit and tubing. Provide manufactured spacers in all duct bank runs.

2.4 SEALING BUSHINGS:

A. Provide OZ Type FSK, WSK, or CSMI as required by application. Provide OZ type CSB
internal sealing bushings.
CONDUIT RACEWAYS 16110-2
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25 CABLE SUPPORTS:
A. Provide OZ cable supports for vertical risers, type as required by application.
PART 3 EXECUTION
3.1 INSTALLATION OF ELECTRICAL RACEWAYS:
A. Install electrical raceways where indicated; in accordance with manufacturer's written

instructions, applicable requirements of NEC and NECA "Standard of Installation”, and in
accordance with the following:

1. BRANCH CIRCUITS, SIGNAL AND CONTROL CIRCUITS, AND INDIVIDUAL
EQUIPMENT CIRCUITS RATED LESS THAN 100 AMPS:
a. Install in electric metallic tubing (EMT); except in poured walls, with one

side in contact with grade, below concrete slab-on-grade or in earth fill,
install in non-metallic plastic duct. In areas exposed to weather,
moisture, or physical damage, install in GRC or IMC. In suspended
slabs, install in EMT. Encase non-metallic duct 1-1/4" and larger in
concrete. See duct banks.

B. Install raceway in accordance with the following:

1. Provide a minimum of 12" clearance measured from outside of insulation from
flues, steam and hot water piping, etc. Avoid installing raceways in immediate
vicinity of boilers and similar heat emitting equipment. Conceal raceways in
finished walls, ceilings and floor (other than slab-on-grade), except in
mechanical, electrical and/or communication rooms, conceal all conduit and
connections to motors, equipment, and surface mounted cabinets unless
exposed work is indicated on the drawings. Run concealed conduits in as direct
a line as possible with gradual bends. Where conduit is exposed in mechanical
spaces, etc., install parallel with or at right angles to building or room structural
lines. Do not install lighting raceway until piping and duct work locations have
been determined in order to avoid fixtures being obstructed by overhead
equipment.

2. Where cutting raceway is necessary, remove all inside and outside burrs; make
cuts smooth and square with raceway. Paint all field threads (or portions of
raceway where corrosion protection has been damaged) with primer and enamel
finish coat to match adjacent raceway surface.

3. Provide a minimum of 1 1/2” from nearest surface of the roof decking to raceway.
4, Provide a maximum of three phase conductors in any one conduit or as
approved by electrical engineer. Provide neutrals and grounds wire as specified
elsewhere in documents.
C. Comply with NEC for requirements for installation of pull boxes in long runs.
D. Cap open ends of conduits and protect other raceways as required against accumulation
of dirt and debris. Pull a mandrel and swab through all conduit before installing
conductors. Install a 200 Ib. nylon pull cord in each empty conduit run.

E. Replace all crushed, wrinkled or deformed raceway before installing conductors.

F. Do not use flame type devices as a heat application to bend PVC conduit. Use a heating
device which supplies uniform heat over the entire area without scorching the conduit.
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G. Provide rigid metal conduit (RMC) for all bends greater than 22 degrees in buried conduit.
Provide protective coating for RMC bend as specified herein.

H. Where raceways penetrate building, area ways, manholes or vault walls and floors below
grade, install rigid metal conduit (RMC) for a minimum distance of 10 feet on the exterior
side of the floor or wall, measured from interior face. Provide OZ, Type FSK, WSK or
CSMI sealing bushings (with external membrane clamps as applicable) for all conduit
penetrations entering walls or slabs below grade. Provide segmented type CSB internal
sealing bushings in all raceways penetrating building walls and slabs below grade, and in
all above grade raceway penetrations susceptible to moisture migration into building
through raceway.

l. Install liquid-tight flexible conduit for connection of motors, transformers, and other
electrical equipment where subject to movement and vibration.

J. Install spare 3/4" conduits (capped) from each branch panelboard into the ceiling and
floor space. Run five into the ceiling space and five into the floor space. Where the floor
is not accessible run six conduits into the ceiling space. Run conduits the required
distance necessary to reach accessible ceiling space.

K. Provide OZ expansion fittings on all conduits crossing building expansion joints, both in
slab and suspended.

L. Provide OZ cable supports in all vertical risers in accordance with NEC 300-19; type as
required by application.

M. Complete installation of electrical raceways before starting installation of
cables/conductors within raceways.

N. Raceway installation below grade:

1. Apply protective coating to metallic raceways in direct contact with earth or fill of
any type; consisting of spirally wrapped PVC tape (1/2" minimum overlap of
scotch wrap tape or equal); or factory applied vinyl cladding (minimum thickness
.020 inches). Completely wrap and tape all field joints.

2. Burial depths must comply with NEC Section 300-5 but in no case be less than
24", unless noted otherwise on drawings.
0. Raceway installation below slab-on-grade, or below grade:
1. For slab-on-grade construction, install runs of rigid plastic conduit (PVC) below

slab. All raceway shall be located a minimum of 4” below gravel sub-base. Install
RMC (with protective coating) for raceways passing vertically through slab-on-
grade. Slope raceways as required to drain away from electrical enclosures and
to avoid collection of moisture in raceway low points.

2. Apply protective coating to metallic raceways in direct contact with earth or fill of
any type; consisting of spirally wrapped PVC tape (1/2" minimum overlap of
scotch wrap tape or equal); or factory applied vinyl cladding (minimum thickness
.020 inches). Completely wrap and tape all field joints.

3. Mark all buried conduits which do not require concrete encasement by placing
yellow plastic marker tape (minimum 6" wide) along entire length of run 12"
below final grade. Where multiple small lines are buried in a common trench and
do not exceed an overall width of 16", install a single line marker.

4. Burial depths must comply with NEC Section 300-5 but in no case be less than
24", unless noted otherwise on drawings.
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P. Raceway installation in hazardous locations:

1. Install RMC in all hazardous locations as defined by NEC. Provide suitable
fittings, seal-offs, boxes, etc. to comply with requirements.

2. Engage at least five full threads on all fittings. Provide inspection fittings with
explosion proof drains to prevent water accumulation in conduit runs. Install
seal-offs for arcing or high temperature equipment, at housing with splices or
taps and where conduits enter or leave the hazardous area. Provide seal-offs of
the appropriate type for vertical or horizontal installation. Ground all metallic
parts.

Q. Electrical Identification: Refer to section 16195 for requirements.

END OF SECTION 16110

CONDUIT RACEWAYS 16110-5
© BNA Consulting, Inc.



BLANK PAGE

CONDUIT RACEWAYS 16110-6
© BNA Consulting, Inc.



SECTION 16120

CONDUCTORS AND CABLES (600V AND BELOW)

PART 1 GENERAL

11 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.

This section is a Division-16 Basic Materials and Methods section, and is part of each
Division-16 section making reference to conductors and cables specified herein.

1.2 DESCRIPTION OF WORK:

A.

Extent of electrical conductor and electrical cable work is indicated by drawings and
schedules.

Types of conductors and cables in this section include the following:
1. Copper Conductors (600V)
Applications for conductors and cables required for project include:

1. Branch Circuits

1.3 QUALITY ASSURANCE:

A.

Comply with NEC as applicable to construction and installation of electrical conductors
and cable. Comply with UL standards and provide electrical conductors and cables
which have been UL-listed and labeled.

Comply with applicable portions of NEMA/Insulated Cable Engineers Association
standards pertaining to materials, construction and testing of conductors and cable.

Comply with applicable portions of ANSI/ASTM and IEEE standards pertaining to
construction of conductors and cable.

1.4 SUBMITTALS:

A.

FIELD TEST DATA:

1. Submit megohmmeter test data for circuits under 600 volts.

PART 2 PRODUCTS

2.1  COPPER CONDUCTORS (600V):

A. Provide factory-fabricated conductors of sizes, ratings, materials, and types indicated for
each service. Where not indicated provide proper selection to comply with project's
installation requirements and NEC standards. Provide conductors in accordance with the
following:

1. Branch Circuit Conductors and All Conductors #3 AWG and Smaller - Copper
conductor, with THHN/THWN insulation. Size all conductors in accordance with
NEC; minimum size to be #12 AWG. Provide stranded conductors for #8 AWG
and larger.
2. Aluminum Conductors. Not acceptable.
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PART 3 EXECUTION

3.1

INSTALLATION:

A.

K.

General: Install electric conductors and cables as indicated, in compliance with
manufacturer's written instructions, applicable requirements of NEC and NECA's
"Standards of Installation”, and in accordance with recognized industry practices.

Coordinate installation work with electrical raceway and equipment installation work, as
necessary for proper interface.

Cables may be pulled by direct attachment to conductors or by use of basket weave
pulling grip applied over cables. Attachment to pulling device shall be made through
approved swivel connection. Nonmetallic jacketed cables of small size may be pulled
directly by conductors by forming them into a loop to which pull wire can be attached;
remove insulation from conductors before forming the loop. Larger sizes of cable may be
pulled by using basket weave pulling grip, provided the pulling force does not exceed
limits recommended by manufacturer; if pulling more than one cable, bind them together
with friction tape before applying the grip. For long pulls requiring heavy pulling force, use
pulling eyes attached to conductors.

Do not exceed manufacturer's recommendations for maximum allowable pulling tension,
side wall pressure, and minimum allowable bending radius. In all cases, pulling tension
applied to the conductors shall be limited to 0.008 Ibs. per circular mil of conductor cross-
section area.

Pull in cable from the end having the sharpest bend; i.e. bend shall be closest to reel.
Keep pulling tension to minimum by liberal use of lubricant, and turning of reel, and slack
feeding of cable into duct entrance. Employ not less than one man at reel and one in
pullhole during this operation.

For training of cables, minimum bend radius to inner surface of cable shall be 12 times
cable diameter.

Where cable is pulled under tension over sheaves, conduit bends, or other curved
surfaces, make minimum bend radius 50% greater than specified above for training.

Use only wire and cable pulling compound recommended by the specific cable
manufacturer, and which is listed by UL.

Seal all cable ends unless splicing is to be done immediately. Conduit bodies shall not
contain splices.

Support all cables in pullholes, concrete trenches, and similar locations by cable racks
and secure to rack insulators with nylon cord or self-locking nylon cable ties. Place each
cable on separate insulator. In manholes, pullholes, concrete trenches, and similar
locations, wrap strips of fire-proofing tape (approx. 1/16 inch thick by 3 inches wide)
tightly around each cable spirally in half-lapped wrapping or in two butt-joined wrappings
with the second wrapping covering the joints in the first. Apply tape with the coated side
toward the cable, and extend tape one inch into the ducts. To prevent unraveling,
random wrap the fireproofing tape the entire length of the fireproofing with pressure
sensitive glass cloth tape. Provide fireproofing tape of a flexible, conformable fabric
having one side coated with flame retardant, flexible, polymeric coating and/or a
chlorinated elastomer not less than 0.050 inch thick weighing not less than 2.5 pounds
per square yard. Provide tape which is noncorrosive to cable sheath, self-extinguishing,
and which will not support combustion. Construct tape of materials which do not
deteriorate when subjected to oil, water, gases, salt water, sewage and fungus.

Follow manufacturer's instructions for splicing and cable terminations.
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3.2 AFTER INSTALLATION TEST FOR CABLE 600 VOLTS AND BELOW:

A. Prior to energization, test cable and wire for continuity of circuitry, and for short circuits,
Correct malfunctions.

B. Subsequent to wire and cable connections, energize circuitry and demonstrate
functioning in accordance with requirements.

C. Electrical Identification: Refer to Section 16195 for requirements.

END OF SECTION 16120
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SECTION 16135
ELECTRICAL BOXES AND FITTINGS
PART 1 GENERAL
11 RELATED DOCUMENTS:

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

B. This section is a Division-16 Basic Materials and Methods section, and is a part of each
Division-16 section making reference to electrical wiring boxes and fittings specified
herein. See Section 16110, Raceways, for additional requirements.

1.2 DESCRIPTION OF WORK:

A. The extent of electrical box and electrical fitting work is indicated by drawings and
schedules.

B. Types of electrical boxes and fittings in this section include the following:

Junction Boxes

Pull Boxes

Conduit Bodies

Bushings

Locknuts

Knockout Closures
Miscellaneous Boxes and Fittings

NoogkrwdbE

1.3 QUALITY ASSURANCE:

A. Comply with NEC as applicable to construction and installation of electrical boxes and
fittings. Comply with ANSI C 134,1 (NEMA Standards Pub No. OS 1) as applicable to
sheet-steel outlet boxes, device boxes, covers and box supports. Provide electrical boxes
and fittings which have been UL-listed and labeled.

1.4 SUBMITTALS: None required
PART 2 PRODUCTS
2.1 FABRICATED MATERIALS:
A. WEATHERPROOF OUTLET BOXES:

1. Provide corrosion-resistant cast-metal weatherproof outlet wiring boxes, of types,
shapes and sizes (including depth) required, with threaded conduit ends, cast-
metal face plates with spring-hinged waterproof caps suitably configured for each
application, with face plate gaskets and corrosion-resistant fasteners.

B. JUNCTION AND PULL BOXES:

1. Provide code-gage sheet steel junction and pull boxes, with screw-on covers; of

types, shapes and sizes to suit each respective location and installation; with

welded seams and equipped with stainless steel nuts, bolts, screws and
washers.
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C.

PART 3 EXECUTION

CONDUIT BODIES:

1.

Provide galvanized cast-metal conduit bodies, of types, shapes and sizes to suit
respective locations and installation, construct with threaded-conduit-entrance
ends, removable covers, and corrosion-resistant screws.

BUSHINGS, KNOCKOUT CLOSURES AND LOCKNUTS:

1.

Provide corrosion-resistant punched-steel box knockout closures, conduit
locknuts and malleable steel conduit bushings and offset connectors, of types
and sizes to suit respective uses and installation.

3.1 INSTALLATION OF ELECTRICAL BOXES AND FITTINGS:
A. GENERAL:
1. Install electrical boxes and fittings where indicated, complying with
manufacturer's written instructions, applicable requirements of NEC and NECA's
"Standard of Installation”, and in compliance with recognized industry practices to
ensure that products fulfill requirements.
2. Coordinate installation of electrical boxes and fittings with wire/cable and
raceway installation work.
3. Provide knockout closures to cap unused knockout holes where blanks have
been removed.
4, Install boxes and conduit bodies to ensure ready accessibility of electrical wiring.
Do not install boxes above ducts or behind equipment.
5. Fasten boxes rigidly to substrates or structural surfaces to which attached. Use
of nails for securing boxes is prohibited.
6. Provide electrical connections for installed boxes.
END OF SECTION 16135
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SECTION 16136
SUPPORTING DEVICES
PART 1 GENERAL
11 RELATED DOCUMENTS:

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

B. This section is a Division-16 Basic Materials and Methods section, and is a part of each
Division-16 section making reference to supports, anchors, sleeves, and seals, specified
herein.

1.2 DESCRIPTION OF WORK:

A. Extent of supports, anchors, and sleeves is indicated by drawings and schedules and/or
specified in other Division-16 sections. See Section 16110, Raceways, for additional
requirements.

B. Work of this section includes supports, anchors, sleeves and seals required for a
complete raceway support system, including but not limited to: clevis hangers, riser
clamps, C-clamps, beam clamps, one and two hole conduit straps, offset conduit clamps,
expansion anchors, toggle bolts, threaded rods, U-channel strut systems, threaded rods
and all associated accessories.

1.3 QUALITY ASSURANCE:

A. Comply with NEC as applicable to construction and installation of electrical supporting
devices. Comply with applicable requirements of ANSI/NEMA Std. Pub No. FB 1,
"Fittings and Supports for Conduit and Cable Assemblies". Provide electrical components
which are UL-listed and labeled.

PART 2 PRODUCTS
2.1 MANUFACTURED SUPPORTING DEVICES:
A. GENERAL:

1. Provide supporting devices; complying with manufacturer's standard materials,
design and construction in accordance with published product information, and
as required for a complete installation; and as herein specified. See drawings for
additional requirements.

PART 3 EXECUTION
3.1 INSTALLATION OF SUPPORTING DEVICES:

A. Install hangers, anchors, sleeves, and seals as required, in accordance with
manufacturer's written instructions and with recognized industry practices to insure
supporting devices comply with requirements. Comply with requirements of NECA, NEC
and ANSI/NEMA for installation of supporting devices.

B. Coordinate with other electrical work, including raceway and wiring work, as necessary to
interface installation of supporting devices with other work.

C. Install hangers, supports, clamps and attachments to support piping properly from
building structures. Arrange for grouping of parallel runs of horizontal conduits to be
supported together on trapeze type hangers where possible. For pre-and post tensioned
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construction, use pre-set inserts for support of all electrical work. Do not use toggle bolts,
moly bolts, wood plugs or screws in sheetrock or plaster as support for any equipment or
raceway.

D. RACEWAYS:

1. Support raceways which are rigidly attached to structure at intervals not to
exceed 8 feet on center, minimum of two straps per 10 foot length of raceway,
and within 12" of each junction box, coupling, outlet or fitting. Support raceways
at each 90 degree bend. Support raceway (as it is installed) in accordance with

the following:
NUMBER OF RUNS  3/4"TO 1-1/4"0 1-1/2" & LARGER O
1 Full straps, clamps Hanger
or hangers.
2 Full straps, clamps Mounting Channel
or hangers.
3 or more Mounting Channel Mounting Channel
2. Support suspended raceways on trapeze hanger systems; or individually by

means of threaded rod and straps, clamps, or hangers suitable for the
application. Do not use "tie wire" as a portion of any raceway support system; do
not support raceway from ceiling support wires.

END OF SECTION 16136
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SECTION 16180

OVERCURRENT PROTECTIVE DEVICES

PART 1 GENERAL

11 RELATED DOCUMENTS:

A.

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

This section is a Division-16 Basic Materials and Methods section, and is part of each
Division-16 section making reference to overcurrent protective devices specified herein.

1.2 DESCRIPTION OF WORK:

A.

Extent of overcurrent protective device work is indicated by drawings and schedules and
specified herein. Overcurrent protective devices specified herein are for installation as
individual components in separate enclosures; and for installation as integral components
of switchboard and panelboards.

Types of overcurrent protective devices in this section include the following for operation
at 600 Volts and below:

1. Molded case circuit breakers

Refer to other Division-16 sections for cable/wire and connector work required in
conjunction with overcurrent protective devices.

1.3 QUALITY ASSURANCE

A.

Comply with NEC requirements and NEMA and ANSI standards as applicable to
construction and installation of overcurrent devices.

1.4 SUBMITTALS:

A.

PRODUCT DATA: Submit manufacturer's data on overcurrent protective devices,
including catalog cuts, time-current trip characteristic curves, and mounting requirements.

PART 2 PRODUCTS

21 ACCEPTABLE MANUFACTURERS:

A. Subject to compliance with requirements, provide products of one of the following (main
and branch device manufacturer must be same as panelboard and/or switchboard
manufacturer):

B. CIRCUIT BREAKERS:

1. Match panel manufacturer.

C. MOLDED CASE CIRCUIT BREAKERS:

1. Provide factory-assembled, molded case circuit breaker for power distribution

panelboards and switchboards; and for individual mounting, as indicated.

Provide breakers of amperage, voltage, and RMS interrupting rating shown, with

permanent thermal trip and adjustable instantaneous magnetic trip in each pole.

Series rated systems are not acceptable. Construct with overcenter, trip-free,

toggle type operating mechanisms with quick-make, quick-break action and
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positive handle indication. Construct breakers for mounting and operating in any
physical position and in an ambient temperature of 40 degrees C. Provide with
mechanical screw type removable connector lugs, AL/CU rated, of proper size to
accommodate conductors specified.

PART 3 EXECUTION
3.1 INSTALLATION OF OVERCURRENT PROTECTIVE DEVICES:
A. Install overcurrent protective devices as indicated, in accordance with the manufacturer's
written instructions and with recognized industry practices to ensure that protective
devices comply with requirements. Comply with NEC and NEMA standards for

installation of overcurrent protective devices.

B. Coordinate with work as necessary to interface installations of overcurrent protective
devices with other work.

C. Electrical Identification: Refer to Section 16195 for requirements.
3.2 FIELD QUALITY CONTROL
A. Prior to energization of overcurrent protective devices, test devices for continuity of
circuitry and for short-circuits. Correct malfunctioning units, and then demonstrate

compliance with requirements.

END OF SECTION 16180
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SECTION 16195

ELECTRICAL IDENTIFICATION

PART 1 GENERAL

11

1.2

13

1.4

RELATED DOCUMENTS:

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

B. Requirements of the following Division 16 Sections apply to this section:
1. “Basic Electrical Requirements”.
2. “Basic Electrical Materials and Methods”.
SUMMARY
A. This section includes identification of electrical materials, equipment and installations. It
includes requirements for electrical identification components including but not limited to
the following:
1. Buried electrical line warnings.
2. Identification labels for raceways, cables and conductors.
3. Operational instruction signs.
4. Warning and caution signs.
5. Equipment label and signs.
B. Related Sections: The following sections contain requirements that relate to this section:
C. Refer to other Division 16 sections for additional specific electrical identification

associated with specific items.
QUALITY ASSURANCE

A. Electrical Component Standard: Components and installation shall comply with NFPA 70
“National Electrical Code”

SUBMITTALS:

A. PRODUCT DATA: Submit manufacturer's data on each type of electrical identification
products.

B. SAMPLES: Submit one sample of each component of the electrical identification system
as follows:

Pre-tensioned flexible sleeves for raceway.
Wire/cable tape marker.

Tags

Engraved, plastic laminate labels.

PnNPE

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A. Manufacturers: Subject to compliance with requirements, provide products by the
following:
1. American Labelmark Co.
2. Calpico, Inc.
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3 Cole-Flex Corp.

4, Emed Co., Inc.

5. George-Ingraham Corp.

6 Ideal Industries, Inc.

7 Kraftbilt

8. LEM Products, Inc.

9. Markal Corp

10. National Band and Tag Co.
11. Panduit Corp.

12. Radar Engineers Div., EPIC Corp.
13. Seton Name Plate Co.

14, Standard Signs, Inc.

15. W.H Brady, Co.

2.2 ELECTRICAL IDENTIFICATION PRODUCTS

A. Color Adhesive Marking Tape for Raceways, Wires and Cables:

1. Self-adhesive vinyl tape not less than 3 mills thick by 1” to 2" in width.

B. Pre-tensioned Flexible Wraparound Colored Plastic Sleeves for Raceway and Cable

Identification:

1. Flexible acrylic bands sized to suit the raceway diameter and arranged to stay in
place by pre-tensioned gripping action when coiled around the raceway or cable.

C. Underground Line Marking Tape:

1. Permanent, bright colored, continuous-printed, plastic tape compounded for
direct-burial service not less than 6” wide by 4 mills thick

2. Printed legend indicative of general type of underground line below.

D. Wire/Cable Designation Tape Markers:

1. Vinyl or vinyl-cloth, self-adhesive, wraparound, cable/conductor markers with pre-

printed numbers and letters.
E. Brass or Aluminum Tags:

1. Metal tags with stamped legend, punched for fastener.

2. Dimensions: 2" X 2" 19 gage.

F. Engraved, Plastic Laminated Labels, Signs and Instruction Plates:

1. Engraving stock melamine plastic laminate, 1/16” minimum thickness for signs up
to 20" sg.“, or 8" in length; 1/8 “ thick for larger sizes. Engraved legend in %" high
white letters on black face and punched for mechanical fasteners.

G. Baked Enamel Warning and Caution Signs for Interior Use:

1. Preprinted aluminum signs, punched for fasteners, with colors legend and size
appropriate to location.

H. Fasteners for Plastic-Laminated and Metal Signs:

1. Self-tapping stainless steel screws or # 10/32 stainless steel machine screws
with nuts, flat and lock washers.

l. Cable Ties:
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1. Fungus-inert, self-extinguishing, one-piece, self-locking nylon cable ties, 0.18”
minimum width, 50-Ib. Minimum tensile strength, and suitable for a temperature
range from minus 50° F. to 350° F. Provide ties for specified colors when used
for color coding.

PART 3 — EXECUTION

3.1 INSTALLATION

A. Lettering and Graphics:

1. Coordinate names, abbreviations, colors and other designations used in
electrical identification work with corresponding designations specified or
indicated. Install numbers, lettering and colors as approved in submittals and as
required by code.

B. Install identification devices in accordance with manufacturer’'s written instructions and
requirements of NEC.
C. Sequence of Work:

1. Where identification is to be applied to surfaces that require a finish, install

identification after completion of finish work.
D. Underground Electrical Line Identification.

1. During trench backfilling, for exterior underground power lines, install continuous
underground plastic line marker, located directly above line at 6 to 8 inches
below finished grade. Where multiple lines are installed in a common trench or
concrete envelope, do not exceed an overall width of 16 inches; install a single
line marker.

2. Install line marker for underground wiring, both direct-buried and in raceway.

E. Conductor Color Coding.

1. Provide color coding for secondary service, feeder and branch circuit conductors
throughout the project secondary electrical system as follows:

208/ 120 Volts Phase 480/ 277 Volts
Black A Brown

Red B Purple

Blue C Yellow

White Neutral Gray

Green Ground Green

2. Switch legs, travelers and other wiring for branch circuits shall be of colors other
than those listed above.

3. Use conductors with color factory applied the entire length of the conductors
except as follows:

a. The following field-applied color-coding methods may be used in lieu of
factory-coded wire for sizes larger than No. 10 AWG.

b. Apply colored, pressure-sensitive plastic tape in half-lapped turns for a
distance of 6 inches from terminal points and in boxes where splices or
taps are made. Apply the last two laps of tape with no tension to prevent
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possible unwinding. Use 1-inch-wide tape in colors as specified. Do not
obliterate cable identification markings by taping. Tape locations may be
adjusted slightly to prevent such obliteration.

C. In lieu of pressure-sensitive tape, colored cable ties may be used for
color identification. Apply three ties of specified color to each wire at
each terminal or splice point starting 3 inches from the terminal and
spaced 3 inches apart. Apply with a special tool or pliers, tighten for snug
fit, and cut off excess length.

F. Mark each device box (for each type of wiring device) with a permanent ink felt tip
marker, indicating the circuit to which the device is connected: Example; “CKT A-1"

END OF SECTION 16195
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SECTION 16452

GROUNDING

PART 1 GENERAL

11 RELATED DOCUMENTS

A.

B.

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

Division-16 Basic Materials and Methods sections apply to work specified in this section.

1.2 DESCRIPTION OF WORK:

A.

B.

Provide grounding as specified herein, and as indicated on drawings.

Provide grounding and bonding of all electrical and communication apparatus,
machinery, appliances, building components, and items required by the NEC to provide a
permanent, continuous, low impedance, grounding system.

Unless otherwise indicated, ground the complete electrical installation including the
system neutral, metallic conduits and raceways, boxes, fittings, devices, cabinets, and
equipment in accordance with all code requirements.

Ground each separately derived system, as described in NEC Section 250-30, unless
otherwise indicated.

Types of grounding in this section include the following:

1. Enclosures
2. Equipment
3. Other items indicated on drawings

Requirements of this section apply to electrical grounding work specified elsewhere in
these specifications.

1.3 QUALITY ASSURANCE:

A.

Comply with NEC as applicable to electrical grounding and ground fault protection
systems. Comply with applicable ANSI and IEEE requirements. Provide products which
have been UL listed and labeled.

Resistance from the service entrance ground bus, through the grounding electrode to
earth, shall not exceed 5 ohms.

1.4 SUBMITTALS:

A.

GROUNDING

Not required.

16452-1
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PART 2 PRODUCTS

2.1 MATERIALS AND COMPONENTS:

A.

GENERAL: Except as otherwise indicated, provide each electrical grounding system as
specified herein, and as shown on drawings, including but not necessarily limited to,
cables/wires, connectors, terminals (solderless lugs), grounding rods/electrodes and
plate electrodes, bonding jumper braid, and other items and accessories needed for
complete installation. Where materials or components are not otherwise indicated,
comply with NEC, NEMA and established industry standards for applications indicated.

ELECTRICAL GROUNDING CONDUCTORS: Unless otherwise indicated, provide
electrical grounding conductors for grounding connections matching power supply wiring
materials and sized according to NEC. Provide with green insulation.

INSULATED GROUNDING BUSHINGS: Plated malleable iron body with 150 degree
Centigrade molded plastic insulating throat, lay-in grounding lug with hardened stainless
steel fasteners, OZ/Gedney BLG, or Thomas & Betts #TIGB series.

PART 3 EXECUTION

3.1 INSTALLATION OF GROUNDING SYSTEMS:

A.

Install electrical grounding systems in accordance with manufacturer's written instructions
and with recognized industry practices to ensure grounding devices comply with
requirements.

Install clamp-on connectors only on thoroughly cleaned and metal contact surfaces, to
ensure electrical conductivity and circuit integrity.

Provide grounding for the entire raceway, enclosure, equipment and device system in
accordance with NEC. All non-metallic raceways shall include copper grounding
conductor sized in accordance with NEC. Include copper grounding conductor in all
raceway installed in suspended slabs.

3.2 GROUNDING ELECTRODES:

A.

GROUNDING

EQUIPMENT BONDING/GROUNDING: Provide a NEC sized conductor, whether
indicated or not on the drawings, in raceways as follows:

Non-metallic conduits and ducts.

Distribution feeders.

Motor and equipment branch circuits.

Device and lighting branch circuits.

Provide grounding bushings and bonding jumpers for all conduit terminating in
reducing washers, concentric, eccentric or oversized knockouts at panelboards,
cabinets and gutters.

aghrhwnhpE

Provide bonding jumpers across expansion and deflection couplings in conduit runs,
across pipe connections at water meters, and across dielectric couplings in metallic cold
water piping system.

Provide bonding wire in all flexible conduit.

END OF SECTION 16452

16452-2
© BNA Consulting, Inc.



SECTION 16510

INTERIOR AND EXTERIOR BUILDING LIGHTING

PART 1 GENERAL

11

1.2

13

1.4

RELATED DOCUMENTS:

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

B. Division-16 Basic Materials and Methods sections apply to work specified in this section.
DESCRIPTION OF WORK:

A. Types of lighting fixtures in this section are indicated by schedule and include the
following:

1. High-Intensity-Discharge (HID)
2. LED (Light Emitting Diode)

QUALITY ASSURANCE:
A. Comply with NEC, NEMA and ANSI 132,1 as applicable to installation and construction of

lighting fixtures. Comply with NEC 410-65C for all recessed incandescent light fixtures.
Provide lighting fixtures which have been UL-listed and labeled.

SUBMITTALS:
A. PRODUCT DATA:
1. Submit manufacturer's data on interior and exterior building lighting fixtures.
B. SHOP DRAWINGS:
1. Submit dimensioned drawings of lighting fixtures. Submit fixture shop drawings in

booklet form with separate sheet for each fixture, assembled in luminaire "type"
alphabetical order, with proposed fixture and accessories clearly indicated on
each sheet. Submit all available standard color samples with the shop drawings.
If standard colors are not acceptable, a color sample will be provided to the
fixture manufacturer. Return of the shop drawings will be delayed until color
samples are provided. Submit ballast manufacturer cut sheets. Submit a list of all
lamps used on all projects.

PART 2 PRODUCTS

2.1

ACCEPTABLE MANUFACTURERS:

A. Subject to compliance with requirements, provide products of one of the following (for
each type of fixture):

1. HID MAGNETIC BALLASTS:
a. Advance Transformer Co.

b. Universal Lighting Technologies Co.
C. Venture Lighting International

INTERIOR AND EXTERIOR BUILDING LIGHTING 16510-1
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2. HID LAMPS:

a. General Electric Co.
b. Osram Sylvania

C. Phillips Lighting Corp.

d. Venture Lighting International

2.2 INTERIOR AND EXTERIOR LIGHTING FIXTURES:
A. GENERAL:

1. Provide lighting fixtures, of sizes, types and ratings indicated complete with, but
not necessarily limited to, housings, lamps, lamp holders, reflectors, ballasts,
starters, and wiring. Label each fixture with manufacturer's name and catalog
number. Provide all enclosed fixtures with positive latch mechanisms; spring
tension clips not acceptable. Provide all exterior fixtures with damp or wet
location label as required by application.

B. SUPPORT REQUIREMENTS:

1. Provide all pendant and stem hung fixtures with flexible ball joint hangers at all
points of support. Equip hooks used to hang fixtures with safety latches. Provide
all detachable fixture parts, luminous ceiling accessories, louvers, diffusers,
lenses, and reflectors with locking catches, screws, safety chain, or safety cable.

2. Comply with manufacturer's written recommendations for all lamp ballast
combinations.

3. Equip outdoor fixtures with low temperature starting ballasts.

C. BALLAST FUSING:

1. Provided in-line fusing for all HID ballasts. For HID fixtures provide KTK fuses

and HPF fuse holders. Size fuses per ballast manufacturer's recommendation.
a. Comply with manufacturer's written recommendations for all lamp ballast
combinations.
b. Equip outdoor fixtures with low temperature starting ballasts.
D. HIGH-INTENSITY-DISCHARGE-LAMP BALLASTS:

1. Provide HID ballasts, of ratings, types and makes as recommended by lamp
manufacturer, which properly match lamps to power line by providing
appropriate voltage and impedances for which lamps are designed. Equip
exterior fixtures with low temperature starting ballasts. Provide high power
factor, or power factor improved ballasts.

E. HID LAMPS:

1. Equip fixtures with HID lamps as specified. Provide coordinated lamp ballast
combination to ensure full light output (rated lumens) of lamp. Where lamp
manufacturer recommends operation of lamp in enclosed fixtures, provide
suitable enclosure for fixtures specified. Include detailed drawing of enclosure
with shop drawing submittal.

INTERIOR AND EXTERIOR BUILDING LIGHTING 16510-2
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PART 3 EXECUTION

3.1

3.2

INSTALLATION OF LIGHTING FIXTURES

A.

Install lighting fixtures at locations and heights as indicated, in accordance with fixture
manufacturer's written instructions, applicable requirements of NEC, NECA's "Standards
of Installation”, NEMA standards, and with recognized industry practices to ensure that
lighting fixtures fulfill requirements.

Coordinate with other work as appropriate to properly interface installation of lighting
fixtures with other work.

Provide all necessary supports, brackets, and miscellaneous equipment for mounting of
fixtures.

ADJUST AND CLEAN:
1. Clean lighting fixtures of dirt and debris upon completion of installation.

2. Protect installed fixtures from damage during remainder of construction period.
Repair all nicks and scratches to appearance of original finish.

SPARE PARTS:

1. Provide a spare set of diffusers (acrylic and/or glass only) for each fixture type
and one for each additional 10 fixtures of each type; not to exceed 10 spares for
any single fixture type.

2. In addition, furnish stock of replacement lamps amounting to 15 percent (but not
less than one lamp) of each type and size used. Deliver replacement stock as
directed to Owner's storage space.

FIELD QUALITY CONTROL:

A.

Upon completion of installation of lighting fixtures, and after building circuitry has been
energized, apply electrical energy to demonstrate capability and compliance with
requirements.

Where possible, correct malfunctioning units at site, then retest to demonstrate
compliance; otherwise remove and replace with new units, and proceed with retesting.

At the time of Substantial Completion, replace lamps in interior lighting fixtures which are
observed to be noticeably dimmed after the Contractor's use and testing, as judged by
Architect/Engineer.

GROUNDING:

1. Provide equipment grounding connections for each lighting fixture.

END OF SECTION 16510
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SECTION 16551

EXTERIOR AREA LIGHTING

PART 1 GENERAL

11 RELATED DOCUMENTS:

A.

B.

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

Division-16 Basic Materials and Methods sections apply to work specified in this section.

1.2 DESCRIPTION OF WORK:

A.

Types of lighting fixtures in this section are indicated by schedule and include the
following:

1. High-Intensity Discharge (HID)
2. LED (Light Emitting Diode)

Excavation and backfilling for exterior area lighting poles, standards and foundations are
specified in applicable Division-16 general provision sections.

Concrete for embedding poles, and for pole foundations and footings is specified in other
sections of specification. Provide pole bases under this section of the specification.

Refer to other Division-16 sections for cable, wire and connectors required in connection
with exterior area lighting poles and standards.

13 QUALITY ASSURANCE:

A.

Comply with NEC, NEMA and ANSI/IES requirements as applicable to location and
installation of lighting poles and standards. Provide lighting components and fittings
which are UL-listed and labeled.

Comply with other portions of specification as applicable for forming, splicing, and curing
of concrete bases provided under this section.

14 SUBMITTALS:

A.

PRODUCT DATA: Submit manufacturer's data on lighting units, including certified
dimension drawings of components including, but not necessarily limited to, poles and
standards, mast arms, brackets, hardware and fixtures.

PART 2 PRODUCTS

2.1 MANUFACTURER: Subject to compliance with requirements, provide products as scheduled on
drawings.

A.

B.

FUSES: Provide (3) spare fuses for each type and size used.

CONCRETE: 3000 psi Class.

PART 3 - EXECUTION

3.1 INSTALLATION:

A. Install area lighting units as indicated, in accordance with manufacturer's written
instructions, applicable requirements of NEC, NESC and NEMA standards and with
EXTERIOR AREA LIGHTING 16551-1

© BNA Consulting, Inc.



recognized industry practices to ensure that lighting units fulfill requirements.

B. Coordinate with other work as necessary to properly interface installation of roadway and
parking area lighting with other work.

C. Comply with NEC 300-5 (or State of Utah requirement, whichever is most stringent), for
raceway burial depth.

D. Mount lighting units on concrete bases as indicated, complete with anchor bolts and
reinforcing bars. Coordinate proper size and location of all bases as required to insure
proper installation. Provide 3000 psi class concrete; hand rub all exposed concrete to
uniform, smooth finish.

E. Deliver poles to job site with factory finish paint.

F. Set poles and standards plumb. Support adequately during backfilling, or anchoring to
foundations.

G. Provide sufficient space encompassing hand access and cable entrance holes for
installation of underground cabling.

H. Provide Bussman HEB fuseholder (or Littelfuse LEB-XX-S) with "breakaway" receptacles
in all conductors running to the top of each pole. Locate fuseholder at hand hole or in
base junction box as applicable. Provide KTK fuses in each phase conductor, sized 1.5
times maximum full load current of ballasts served by each conductor. Do not exceed
rating of circuit overcurrent protective device. Provide fuse blanks in neutral conductors.
Make up all other splices in pole or pole base using Scotchcast 400 Resin for watertight
connection.

3.2 GROUNDING:
A. Provide equipment grounding connections for each lighting unit installation.
END OF SECTION 16551
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FIXTURE SCHEDULE

TYPE

DESCRIPTION

CATALOG NUMBER

VOLTS

LAMPS

M

ARCHITECTURAL POLE MOUNTED AREA LIGHT. FIXTURE HOUSING TO BE
HEAVY GAUGE ALUMINUM. FIXTURE TO HAVE VERTICAL ORIENTED LAMP
WITH SEGMENTED OPTICS. FIXTURE FINISH TO BE DARK BRONZE. FIXTURE
POLE TO BE 30' ROUND TAPERED POLE WITH FINISH DARK BRONZE FINISH.
FIXTURE TO BE PROVIDED WITH INTEGRAL PHOTO CELL.

LITHONIA
KVF-350M-SRAWFL-480-RP06-DF-PER-PE4
LITHONIA
POLE #RTS-30-6-4F-DM19-DDB

480

(1) MH350W/U/PS

ARCHITECTURAL POLE MOUNTED AREA LIGHT WITH TWO HEADS 180-DEGREES APART.

FIXTURE HOUSING TO BE HEAVY GAUGE ALUMINUM. FIXTURE TO HAVE VERTICAL
ORIENTED LAMP WITH SEGMENTED OPTICS. FIXTURE FINISH TO BE DARK BRONZE.
FIXTURE POLE TO BE 30' ROUND TAPERED POLE WITH FINISH DARK BRONZE
FINISH. FIXTURE TO BE PROVIDED WITH INTEGRAL PHOTO CELL.

LITHONIA
KVF-350M-SR4WFL-480-RP06-DF-PER-PE4
LITHONIA
POLE #RTS-30-6-4F-DM28-DDB

480

(2) MH350W/U/PS

LED ARCHITECUTRAL POLE MOUNTED AREA LIGHT. FIXTURE HOUSING TO BE

HEAVY GAUGE ALUMINUM. FIXTURE TO USE LED ARRAY. FIXTURE PROVIDED

WITH SOLAR ARRAY AND BATTERY. FIXURE MOUNTED ON 20' ROUND STEEL
POLE.

SOLARONE

POLE - LITHONIA #RTS-5-9B
DRILL POLE PER SOLARONE REQUIREMENTS

LOS-41 B800T3-4MCD-MPT15-12V-P130-TP-3B118CA-EX-MD-DDB

N/A

N/A

ARCHITECTURAL POLE MOUNTED AREA LIGHT. FIXTURE HOUSING TO BE
HEAVY GAUGE ALUMINUM. FIXTURE TO HAVE VERTICAL ORIENTED LAMP
WITH SEGMENTED OPTICS. FIXTURE FINISH TO BE DARK BRONZE. FIXTURE
POLE TO BE 20' ROUND STEEL POLE WITH FINISH DARK BRONZE FINISH.
FIXTURE TO BE PROVIDED WITH INTEGRAL PHOTO CELL.

LITHONIA
KVF-250M-SR4WFL-480-RP06-DF-PER-PE4
LITHONIA
POLE #RTS-30-6-4F-DM19-DDB

240

(1) MH250W/UIPS

D1

ARCHITECTURAL POLE MOUNTED AREA LIGHT. FIXTURE HOUSING TO BE
HEAVY GAUGE ALUMINUM. FIXTURE TO HAVE VERTICAL ORIENTED LAMP
WITH SEGMENTED OPTICS. FIXTURE FINISH TO BE DARK BRONZE. FIXTURE
POLE TO BE 30' ROUND TAPERED POLE WITH FINISH DARK BRONZE FINISH.
FIXTURE TO BE PROVIDED WITH INTEGRAL PHOTO CELL.

LITHONIA
KVF-350M-SR4WFL-208-RP06-DF-PER-PE4
LITHONIA
POLE #RTS-30-6-4F-DM19-DDB

208

(1) MH350W/U/PS

D2

ARCHITECTURAL POLE MOUNTED AREA LIGHT WITH TWO HEADS 180-DEGREES APART.

FIXTURE HOUSING TO BE HEAVY GAUGE ALUMINUM. FIXTURE TO HAVE VERTICAL
ORIENTED LAMP WITH SEGMENTED OPTICS. FIXTURE FINISH TO BE DARK BRONZE.
FIXTURE POLE TO BE 30' ROUND TAPERED POLE WITH FINISH DARK BRONZE
FINISH. FIXTURE TO BE PROVIDED WITH INTEGRAL PHOTO CELL.

LITHONIA
KVF-350M-SRAWFL-208-RP06-DF-PER-PE4
LITHONIA
POLE #RTS-30-6-4F-DM28-DDB

208

(2) MH350W/U/PS

LIGHT FIXTURE
ABBREVIATION SCHEDULE

LIGHT FIXTURE
GENERAL NOTES

NOTE: NOT ALL ABBREVIATIONS WILL NECESSARILY BE USED.

AF.F.
WALL@CLG
CCBA
SCBA
CFBA
SFBA

MOD

ABOVE FINISH FLOOR
WALL MOUNT AT CORNER OF WALL AND CEILING

CUSTOM PAINTED COLOR AS SELECTED BY THE ARCHITECT
STANDARD PAINTED COLOR AS SELECTED BY THE ARCHITECT

CUSTOM FINISH AS SELECTED BY THE ARCHITECT
STANDARD FINISH AS SELECTED BY THE ARCHITECT
MODIFY STANDARD LIGHT FIXTURE AS INDICATED

1. REFER TO THE SPECIFICATIONS FOR OTHER LIGHT FIXTURE, FUSING, BALLAST, AND LAMP
REQUIREMENTS AND ACCEPTABLE MANUFACTURERS.

2. CONFIRM AVAILABLE MOUNTING DEPTHS OF ALL LIGHT POLE BASES.

FOUNDATION DEPTH

POLE FOUNDATION DEPTH

FLECTRICAL SYMBOL SCHEDULE

POLE HEIGHT ABO\%E gBADE_
10° 4
15° 46"
20’ 5’
25' 5'—6"
30’ 6
35' 6'—6"
40’ 7

* ALL FOUNDATIONS ARE 24"

IN DIAMETER

UNLESS NOTED OTHERWISE.

~
CONNECT GROUND TO POLE - POLE
BASE WITH GROUND LUG
| . HAND HOLE
¢
: | BUSH ALL ConouTTS
| BASE COVER
s
, 9 NON—SHRINK GROUT MUST BE
17 CHAMFER - & PACKED UNDER POLE BASE
a JAImi| 1L
— /2,,[ i = HAND RUBBED FINISH
[ u]
. | (4) #5 REBAR ﬁ ﬁ] IF PROVIDE CONCRETE MOW
€| wiTH #4 RINGS | | 6" STRIP WHERE LOCATED IN
~| 12" 0.C. (MAX.) J [l l| GRASS. MOW STRIP SHALL
N e % i v o
. TP 12— Il .i bl "_*\, _ GﬁoE ACCOMMODATE GRADE SLOPE.
R B [ 1 i I P
. N - / 4
, \\\//\ > FATEAP B \/~/\\>
So / / II vl II / / /\/
N \/\\ \\ Il I AN ‘\(4) ANCHOR BOLTS
B NG I J ( &// (GALVANIZED) FURNISHED WITH
I\ POLE. SIZE PER POLE
LW %[ _ MANUFACTURER.
g 7 ST \
I
© | SEE PLAN FOR CONDUIT AND
t = WIRE SIZE
7 GRC ELBOW |
(WRAPPED) CONCRETE BASE

A\

e

#6 CU. BARE GROUND WIRE,
COIL 10" IN BOTTOM OF BASE

( TEER

1-1/2"

1-1/2 H 2'—0" DIA.
4

DIAGRAM

LIGHTING

POLE FOUNDATION

SoLINOORULNS

—

SEE FIXTURE SCHEDULE FOR TYPE, MOUNTING AND WATTAGE.

HEIGHT MEASURED TO CENTER LINE OF THE BOX FROM THE FINISH FLOOR.
REFER TO DRAWINGS FOR DIRECTIONAL ARROWS.

SUBSCRIPT KEYS SWITCH TO FIXTURES CONTROLLED.

NEMA TYPE 'ND’ NON—FUSED UNLESS NOTED 'F’ (FUSED). USE 'HD’ 480 V.
HEIGHT TO BE THE LOWER OF EITHER 80" A.F.F. OR 6" BELOW CEILING.
PROVIDE H.O0.A. AND S.S. PUSHBUTTONS AS REQUIRED.

DOUBLE ARROWS DENOTE A DOUBLE FACE UNIT.

COORDINATE WITH MILLWORK SHOP DRAWINGS AND ELEVATIONS FOR HEIGHT.
SUBSCRIPT DENOTES NEMA CONFIGURATION.

HEIGHT MEASURED TO BOTTOM OF THE BOX FROM FINISH FLOOR.
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NTS

SYMBOL  DESCRIPTION MBI e NOTES
ONE CIRCUIT, TWO WIRE HOME RUN TO PANEL
—f—=—=— | 2 CIRCUIT, 3 WIRE, COMMON NEUTRAL HOME RUN
Aff—=—=—=—| 3 CIRCUIT, 4 WIRE, COMMON NEUTRAL HOME RUN
CONDUIT RUN CONCEALED IN WALL OR CEILING
————————— CONDUIT RUN CONCEALED IN FLOOR OR GROUND
——O0 | conpuIT uP
—————@ | CONDUIT DOWN
—— | CONDUIT STUB LOCATION conbuIT
ol AREA LIGHT POLE AND FIXTURE CONCRETE | SEE DIAGRAM
Q FLOOD OR TRACK FIXTURE AS NOTED
® PHOTO—ELECTRIC CONTROL AS NOTED |TORK 2000A
TIME CLOCK +5'-0" | 2.
LIGHT FIXTURE (LETTER DESIGNATES TYPE)

BIDDING REQUIREMENTS

1. BID ONLY PRODUCTS THAT ARE SPECIFIED OR APPROVED BY ADDENDUM.
2. PACKAGING OF LIGHT FIXTURES WITH OTHER SYSTEMS IS NOT ALLOWED.

3. WHEN ONLY ONE PRODUCT IS APPROVED FOR BIDDING, THE PRICE FOR THAT ITEM SHALL BE BROKEN OUT SEPARATELY WHEN SUBMITTING PRICING TO VARIOUS
DISTRIBUTORS AND/OR CONTRACTORS.

4. WHEN A CONTRADICTION EXISTS BETWEEN A SPECIFIC MODEL NUMBER AND THE DESCRIPTION, THE DESCRIPTION SHALL GOVERN.

PRIOR APPROVAL REQUIREMENTS

1. PRIOR APPROVAL IS REQUIRED BEFORE BIDDING THIS PROJECT.

2. PRIOR APPROVALS SHALL BE SUBMITTED TO THE ELECTRICAL ENGINEER'S OFFICE AT LEAST (8) EIGHT WORKING DAYS BEFORE THE BID. PRIOR APPROVALS RECEIVED AFTER

THIS TIME PERIOD SHALL BE REJECTED.

3. PRIOR APPROVALS SHALL BE SIGNED BY A PRINCIPAL OF THE SUBMITTING ORGANIZATION STATING THAT THEY HAVE PREPARED AND/OR REVIEWED THE SUBMITTAL AND THAT

THE PRODUCTS PROPOSED ARE EQUIVALENT TO THOSE SPECIFIED. ANY EXCEPTIONS SHALL BE SO NOTED.

4. [TEMS THAT ARE SUBMITTED AND HAVE BEEN APPROVED WILL BE LISTED IN THE ADDENDUM(S). VERBAL APPROVAL WILL NOT BE GIVEN ON ANY ITEM.

5. IT IS NOT THE RESPONSIBILITY OF THE ELECTRICAL ENGINEER TO NOTIFY THE SUBMITTING PARTY OF ERRORS IN THE SUBMITTAL. NOTIFICATION OF ERRORS BY THE
ELECTRICAL ENGINEER PRIOR TO ISSUANCE OF THE ADDENDUM(S) MAY NOT BE GIVEN.

6. PRIOR APPROVALS SHALL CONSIST OF TWO SETS OF CUT SHEETS DESCRIBING THE PRODUCTS BEING SUBMITTED AS EQUIVALENTS. FAXES ARE NOT ACCEPTABLE. ALL
SPECIFICATION INFORMATION SHALL BE CLEARLY MARKED, WITH NON—APPLICABLE INFORMATION CROSSED OUT. COMPLETE PHOTOMETRIC DATA SHALL BE PROVIDED.
PRODUCTS WITHOUT PHOTOMETRIC DATA WILL NOT BE APPROVED.

7. SUPPLY POINT—BY—POINTS AS REQUIRED BY THE ELECTRICAL ENGINEER AND/OR LIGHTING DESIGNER.

8. SAMPLE FIXTURES MUST BE SUPPLIED WITH A CORD, PLUG AND 120V BALLAST.

LIGHTING SHOP DRAWING REQUIREMENTS

1. REFER TO SPECIFICATIONS 16001, 16510 & 16551.

o &> u DN

MUST INCLUDE BALLAST AND LAMP CUT SHEETS.
COLOR SAMPLES MUST BE INCLUDED IN FIRST SUBMITTAL.

APPROVED.

6. PROVIDE A LIST OF SPARE PARTS, EQUIPMENT & LAMPS.

CUT SHEETS MUST BE STAMPED WITH THE FACTORY REPRESENTATIVE'S COMPANY NAME.

VALUE ENGINEERING CONDUCTED WITHOUT THE DESIGN TEAM I|E; ARCHITECT, OWNER, ENGINEER & LIGHTING CONSULTANT/DESIGNER WILL NOT BE ALLOWED, REVIEWED OR
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LIGHTING POLE FOUNDATION

EGOO1 COVER SHEET

EG100 ELECTRICAL SCHEDULES, DIAGRAMS AND NOTES
ES100 ELECTRICAL SITE PLAN — DRAPER FACILITY
ES101 ELECTRICAL SITE PLAN — DRAPER FACILITY
ES102 ELECTRICAL SITE PLAN — DRAPER FACILITY
ES200 ELECTRICAL SITE PLAN — MANTI FACILITY

ES300 ELECTRICAL SITE PLAN — OGDEN FACILITY

ES400 ELECTRICAL SITE PLAN — SPANISH FORK FACILITY
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Project Title:

NTS

CONTRACTOR SHALL VISIT THE SITE PRIOR TO BID AND FIELD VERIFY EXISTING CONDITIONS.

Utah National Guard
Various Amories -
Site Lighting Upgrades

Building Name:

2. VERIFY ALL EQUIPMENT DIMENSIONS AND LOCATIONS BEFORE BEGINNING ROUGH IN. CONSULT
ALL APPLICABLE CONTRACT DRAWINGS AND SHOP DRAWINGS TO INSURE NEC CODE
CLEARANCES REQUIRED AROUND ALL ELECTRICAL EQUIPMENT.

3. CONTRACTOR SHALL VERIFY ALL ELECTRICAL LOADS (VOLTAGE & PHASE) OF EXISTING PANELS
TO CONFIRM CAPACITY BEFORE BEGINNING ROUGH-IN.

4. SEE SPECIFICATION FOR ENERGY SAVING LAMP AND BALLAST REQUIREMENTS.

5. ALL PENETRATIONS OF FIRE RATED FLOORS, WALLS, AND CEILINGS SHALL BE SEALED WITH
APPROVED MATERIAL TO MAINTAIN FIRE RATING OF SURFACE PENETRATED.

6. CIRCUITS EXTENDING OVER 70’ FOR 120 VOLT AND 165’ FOR 277 VOLT 20 AMP CIRCUITS
SHALL BE RUN WITH MINIMUM #10 CONDUCTORS.

7. USE OF MC CABLE WILL NOT BE ALLOWED.

8. EXPOSED CONDUIT WILL ONLY BE ALLOWED IN UNFINISHED SPACES, MECHANICAL ROOMS, ETC.

9. UPDATE ALL PANEL INDEXES AS REQUIRED FOR ALL NEW OR REVISED CIRCUIT BREAKERS IN
EXISTING PANELS.

10. VISIT THE SITE DURING THE BIDDING PERIOD TO DETERMINE EXISTING CONDITIONS AFFECTING
ELECTRICAL AND OTHER WORK. ALL COST ARISING FROM SITE CONDITIONS AND/OR
PREPARATION SHALL BE INCLUDED IN THE BASE BID. NO ADDITIONAL CHARGES WILL BE
ALLOWED DUE TO INADEQUATE SITE INSPECTION.

1. RELOCATE, REWIRE AND/OR RECONNECT EXISTING ELECTRICAL DEVICES AND/OR EQUIPMENT
THAT FOR ANY REASON OBSTRUCTS CONSTRUCTION.

2. CONCEAL ALL RACEWAY AND WIRING IN EXISTING WALLS, CEILINGS, FLOORS, ETC. EXCEPT
WHERE THE USE OF SURFACE METAL RACEWAYS (E.G. WIRE MOLD) IS INDICATED ON DRAWINGS
OR IN SPEC.

3. LEAVE ALL EXISTING EQUIPMENT, IN PORTIONS OF THE BUILDING NOT BEING REMODELED, IN
WORKING CONDITION. RESTORE ALL INTERRUPTED BRANCH CIRCUITS, FEEDERS, ETC. TO WORKING
CONDITION.

4. DO NOT PENETRATE STRUCTURAL ELEMENTS OF FLOORS, WALLS, CEILINGS, ROOFS, ETC.

5. DISCONNECT AND RECONNECT ANY/ALL FIXTURES, DEVICES, EQUIPMENT, ETC. REQUIRED FOR

PROPER COMPLETION OF THE WORK.

Draper UT Facility
Ogden UT Facility
Manti UT Facility

Spanish Fork UT Facility
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EXISTING IN GRADE JUNCTION BOX. REMOVE 5'-0" OF EXISTING PVC CONDUITS ENTERING BOX

AND REPLACE WITH 5'—0" OF PVC COATED RIGID CONDUIT. PROVIDE 6" GRAVEL SUMP BELOW Professional Stamp:
LOWEST CONDUIT ENTERING JUNCTION BOX.

@ REPLACE EXISTING FIXTURE WHIPS AT TOP OF POLE WITH NEW 600V 90°C 3/12 SO CORD
RATED FOR EXTERIOR USE.

@ REMOVE EXISTING 2#6 THW AND 1#8 GND AND PROVIDE NEW CABLING TO MATCH EXISTING. E
@ REMOVE EXISTING 4#6 THW AND 1#8 GND AND PROVIDE NEW CABLING TO MATCH EXISTING.

GENERAL NOTES

1. CONTRACTOR TO RESTORE ASPHALT AND CONCRETE DAMAGED DURING PROJECT TO ORIGINAL
CONDITION.

2. EXISTING CONDUIT ROUTING AND WIRING SHOWN IS BASED ON AS—BUILT DRAWINGS. FIELD VERIFY
EXISTING CONDITIONS.
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@ PROVIDE NEW 20A/3P CIRCUIT BREAKER FOR NEW SITE LIGHTING IN EXISTING PANEL.

" Professional Stamp:
(2) 3f6 AND #8 GND RUN IN 1" CONDUIT.

(3) 2#6 AND #8 GND RUN IN 1" CONDUIT.

//—____ === === === === - I S ‘\\

GENERAL NOTES
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1. CONTRACTOR TO RESTORE ASPHALT AND CONCRETE DAMAGED DURING PROJECT TO ORIGINAL
\ CONDITION.
\
\ 2. COORDINATE WITH THE UTAH NATIONAL GUARD TO LOCATE EXISTING SITE UTILITIES PRIOR TO
\ ANY SITE WORK.
\
[ \ 3. TAKE 24—HOUR METER READING OF EACH PANEL NEW CIRCUITING IS ADDED TO, IN ORDER CONSULTANTS

\ TO CONFIRM PANEL CAPACITY PRIOR TO ANY WORK.
\
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SHEET KEYNOTES

(1) EXISTING 120/240V 1-PHASE PANEL. PROVIDE NEW 20A/2P BREAKER FOR NEW SITE LIGHTING.
(2) 2 #10 AND #10 GND RUN IN 3/4” CONDUIT.

GENERAL NOTES

1. CONTRACTOR TO RESTORE ASPHALT AND CONCRETE DAMAGED DURING PROJECT TO ORIGINAL
CONDITION.

2. COORDINATE WITH THE UTAH NATIONAL GUARD TO LOCATE EXISTING SITE UTILITIES PRIOR TO
ANY SITE WORK.

3. TAKE 24—HOUR METER READING OF EACH PANEL NEW CIRCUITING IS ADDED TO, IN ORDER
TO CONFIRM PANEL CAPACITY PRIOR TO ANY WORK.
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SHEET KEYNOTES

@ COORDINATE WITH THE OWNER FOR THE REMOVAL OF THE EXISTING ROCKY MOUNTAIN POWER
POLE AND AREA LIGHT.

@ EXISTING 120/208V 3@ 4W TWO SECTION PANEL ‘1LA’. PROVIDE (2) 30A/3P BREAKER FOR
NEW SITE LIGHTING.

@ 2 #3 AND #8 GND RUN IN 1 CONDUIT.
(4) 2 #8 AND #10 GND RUN IN 1" CONDUIT.

GENERAL NOTES

1. CONTRACTOR TO RESTORE ASPHALT AND CONCRETE DAMAGED DURING PROJECT TO ORIGINAL
CONDITION.

2, COORDINATE WITH THE UTAH NATIONAL GUARD TO LOCATE EXISTING SITE UTILITIES PRIOR TO
ANY SITE WORK.

3. TAKE 24—HOUR METER READING OF EACH PANEL NEW CIRCUITING IS ADDED TO, IN ORDER
TO CONFIRM PANEL CAPACITY PRIOR TO ANY WORK.
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SHEET KEYNOTES

@ EXISTING PANEL °HA' 277/480V 3¢, 4W, PROVIDE NEW 30A/2P BREAKER FOR SITE LIGHTING.
@ 248 AND 104# GND IN 1°C.
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GENERAL NOTES

1. CONTRACTOR TO RESTORE ASPHALT AND CONCRETE DAMAGED DURING PROJECT TO ORIGINAL
CONDITION.

2, COORDINATE WITH THE UTAH NATIONAL GUARD TO LOCATE EXISTING SITE UTILITIES PRIOR TO
ANY SITE WORK.

3. TAKE 24—HOUR METER READING OF EACH PANEL NEW CIRCUITING IS ADDED TO, IN ORDER
TO CONFIRM PANEL CAPACITY PRIOR TO ANY WORK.
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