Blake Engineering PLLC CCHS Cooling Tower Replacement Project

SECTION 260500 - GENERAL ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY

A.

The General and Supplementary Conditions are a part of the requirements for the work under this
Division of the Specifications.

WORK INCLUDED

A.

Provide labor and materials required to install, test and place into operation the electrical systems as
called for in the Contract Documents, and in accordance with applicable codes and regulations.

Provide labor, materials, and accessories required to provide complete, operating electrical systems.
Labor, materials, or accessories not specifically called for in the Contract Documents, but required
to provide complete, operating electrical systems shall be provided without additional cost to the
Owner.

QUALITY ASSURANCE

A.

Comply with the current applicable codes, ordinances, and regulations of the Authority or
Authorities Having Jurisdiction, the rules, regulations and requirements of the utility companies
serving the project, and the Owner’s insurance underwriter.

Drawings, specifications, codes and standards are minimum requirements. Where requirements
differ, the most stringent apply.

Should any change in drawings or specifications be required to comply with governing regulations,
notify the Engineer prior to submitting bid.

All electrical equipment, materials, devices and installations shall meet or exceed minimum
requirements of ADA, ANSI, ASTM, IEEE, IES, NEC, NEMA, NETA, NFPA, OSHA, SMACNA,
UL, and the State Fire Marshal.

Execute work in strict accordance with the best practices of the trades in a thorough, substantial,
workperson-like manner by competent workpeople. Provide a competent, experienced, full-time
Superintendent who is authorized to make decisions on behalf of the Contractor.

Equipment shall be certified for use in the state of New York and shall meet the New York State
energy code.

ABBREVIATIONS AND DEFINITIONS

A.

Abbreviations:
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L. ADA Americans with Disabilities Act

2. ANSI American National Standards Institute

3. ASA Acoustical Society of America

4. ASTM American Society for Testing and Materials

5. BIL Basic Impulse Level

6. CBM Certified Ballast Manufacturers

7. ECC Engineer’s Control Center

8. EIA Electronic Industries Alliance

9. ETL Electrical Testing Laboratories, Inc.

10. FCC Fire Control Center

11. FM Factory Mutual

12. IEEE Institute of Electrical and Electronic Engineers

13. IES [luminating Engineering Society

14, IPCEA International Power Cable Engineers Association

15. LED Light Emitting Diode

16. NEC National Electric Code

17. NEMA National Electrical Manufacturers Association

18. NETA National Electrical Testing Association

19. NFPA National Fire Protection Association

20. OEM Original Equipment Manufacturer

21. OSHA Occupational Safety and Health Administration

22. SCC Security Control Center

23. SMACNA Sheet Metal and Air Conditioning Contractors

National Association
24, TIA Telecommunications Industry Association
25. UL Underwriters Laboratories Inc.
B. Definitions:

1. Where it is stated in these specifications to submit to Engineer for review, refer to
Architectural General and Supplementary Conditions for proper procedures.

2. FURNISH means to supply all materials, labor, equipment, testing apparatus, controls,
tests, accessories and all other items customarily required for the proper and complete
application.

3. INSTALL means to join, unite, fasten, link, attach, set up or otherwise connect together
before testing and turning over to Owner, complete and ready for regular operation.

4. PROVIDE means to FURNISH and INSTALL.

5. AS DIRECTED means as directed by the Engineer, or the Engineer’s Representative.

0. CONCEALED means embedded in masonry or other construction, installed behind wall
furring or within drywall partitions, or installed within hung ceilings.

7. SUBMIT means submit to Engineer for review.

1.5 GUARANTEE
A. Submit a single guarantee stating that the work is in accordance with the Contract Documents.

Guarantee work against faulty and improper material and workmanship for a period of one year
from the date of final acceptance by the Owner, except that where guarantees or warranties for
longer terms are provided or specified herein, the longer term shall apply. Manufacturer’s
warranty/guarantee on equipment shall be begin at time of equipment startup not upon receipt of
equipment. Correct any deficiencies, which
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occur during the guarantee period, within 24 hours of notification, without additional cost to the
Owner, to the satisfaction of the Owner. Obtain similar guarantees from subcontractors,
manufacturers, suppliers and subtrade specialists.

1.6 USE OF THE ARCHITECT’S AND ENGINEER’S DRAWINGS

A.

The Contractor shall obtain, at the Contractor’s expense, from the Architect or Engineer a set of
AutoCAD or compatible format architectural and engineering drawings on electronic media where
desired by the Contractor and/or required by the Specifications for use in preparing the shop
drawings, coordination drawings, and record drawings. The Contractor shall provide to the
Architect and Engineer a written release of liability acceptable to the Architect and Engineer prior to
receiving the electronic media.

PART 2 - PRODUCTS

2.1 EQUIPMENT AND MATERIALS

A.

Provide products and materials that are new, clean, free of defects, and free of damage and
corrosion.

Products and materials shall not contain asbestos, PCB, or any other material that is considered
hazardous by the Environmental Protection Agency or any other Authority Having Jurisdiction.

Replace materials of less than specified quality and relocate work incorrectly installed as directed by
the Architect or Engineer at no additional cost to the Owner.

Provide name/data plates on major components of equipment with manufacturer’s name, model
number, serial number, capacity data and electrical characteristics attached in a conspicuous place.

Install materials and equipment with qualified trades people.
Maintain uniformity of manufacturer for equipment used in similar applications and sizes.
Fully lubricate equipment where required.

Follow manufacturer’s instructions for installing, connecting, and adjusting equipment. Provide a
copy of such instructions at the equipment during installation.

Where factory testing of equipment is required to ascertain performance, and attendance by the
Owner’s Representative is required to witness such tests, associated travel costs and subsistence
shall be paid for by the Contractor.

Equipment capacities, ratings, etc., are scheduled or specified for job site operating conditions.
Equipment sensitive to altitude shall be derated with the method of derating identified on the
submittals.
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2.2

Enclosures for electrical equipment installed in mechanical and electrical equipment rooms shall be
NEMA type 1 gasketed. Enclosures for electrical equipment installed outdoors shall be NEMA type
3R.

Energy consuming equipment shall be certified for use in the state of New York and shall meet the
New York State Energy Code and local energy ordinances.

SUBSTITUTIONS

A.

Contract Documents are based on equipment manufacturers as called out in the Specifications and
indicated on the Drawings. Acceptance of substitute equipment manufacturers does not relieve
Contractor of the responsibility to provide equipment and materials, which meet the performance as,
stated or implied in the Contract Documents.

Submit proposals to provide substitute materials or equipment, in writing, with sufficient lead time
for review prior to the date equipment must be ordered to maintain project schedule. Reimburse
Owner for costs associated with the review of the proposed substitution whether substitution is
accepted or rejected.

Indicate revisions required to adapt substitutions including revisions by other trades. Substitutions
that increase the cost of the work and related trades are not permitted.

The proposed substitution shall conform to the size, ratings, and operating characteristics of the
equipment or systems as specified and shown on the Drawings.

Proposals for substitutions shall include the following information:

1. A description of the difference between the Contract Document requirements and that of
the substitution, the comparative features of each, and the effect of the change on the end
result performance. Include the impact of all changes on other contractors and
acknowledge the inclusion of additional costs to the other trades.

2. Schematic drawings and details.

3. List of revisions to the Contract Documents that must be made if the substitution is
accepted.

4, Estimate of costs the Owner may incur in implementing the substitution, such as test,
evaluation, operating and support costs.

5. Statement of the time by which a Contract modification accepting the substitution must be
issued, noting any effect on the Contract completion time or the delivery schedule.

6. A statement indicating the reduction to the Contract price if the Owner accepts the

substitution. Include required modifications to all related trades.

PART 3 - EXECUTION

3.1

FEES AND PERMITS

A.

B.

Pay all required fees and obtain all required permits related to the electrical installation.

Pay royalties or fees in connection with the use of patented devices and systems.
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C.

Provide controlled inspection where required by Authorities Having Jurisdiction or by these
specifications.

3.2 SUBMITTALS AND REVIEWS

A.

B.

Submit shop drawings, manufacturer’s product data sheets, samples, and test reports as specified.

After execution of Owner/Contractor Agreement, submit a complete typed list of all electrical
equipment manufacturers and material suppliers for the equipment proposed to be provided on this
project, as well as names of all subcontractors.

After execution of Owner/Contractor Agreement, prepare an index of all submittals for the project.
Include a submittal identification number, a cross-reference to the Specification sections or Drawing
number, and an item description. Prefix the submittal identification number by the Specification
sections to which they apply. Indicate on each submittal, the submittal identification number in
addition to the other data specified. All subcontractors shall utilize the assigned submittal
identification number.

After the Contract is awarded, obtain complete shop drawings, product data and samples from the
manufacturers, suppliers, vendors, and all subcontractors, for all materials and equipment as
specified. Submit data and details of such materials and equipment for review. Prior to submission,
certify that the shop drawings, product data and samples are in compliance with the Contract
Documents. Check all materials and equipment upon their arrival on the job site and verify their
compliance with the Contract Documents. Modify any work, which proceeds prior to receiving
accepted shop drawings as required to comply with the Contract Documents and the shop drawings.

Review of submittals is for general compliance with the design concept and Contract Documents.
Comments or absence of comments shall not relieve the Contractor from compliance with the
Contract Documents. The Contractor remains solely responsible for details and accuracy, for
confirming and correlating all quantities and dimensions, for selecting fabrication processes, for
techniques of construction, for performing the work in a safe manner, and for coordinating the work
with that of other trades.

No part of the work shall be started in the shop or in the field until the shop drawings and samples
for that portion of the work have been submitted and accepted.

A minimum period of ten working days, exclusive of transmittal time, will be required in the
Engineer’s office each time a shop drawing, product data and/or samples are submitted for review.
This time period must be considered by the Contractor in the scheduling of the work.

Submit electronic copies, preferably in PDF format, of all items requiring shop drawings.
Submit materials and equipment by manufacturer, trade name, and model number. Include copies of
applicable brochure or catalog material. Maintenance and operating manuals are not acceptable

substitutes for shop drawings.

Identify each sheet of printed submittal pages (using arrows, underlining or circling) to show
applicable sizes, types, model numbers, ratings, capacities and options actually
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being proposed. Cross out non-applicable information. Note specified features such as materials or
paint finishes.

K. Include dimensional data for roughing in and installation and technical data sufficient to verify that
equipment meets the requirements of the Contract Documents. Include wiring, piping and service
connection data.

L. Maintain a complete set of reviewed and stamped shop drawings and product data on site.
M. For each room or area of the building containing electrical equipment, submit the following:
1. Floor Plans: Plan and elevation layout drawings indicating the equipment in the exact

location in which it is intended to be installed. These plans shall be of a scale not less than
1/4 inch to 1 foot. They shall be prepared in the following manner:

a. Indicate the physical boundaries of the space including door swings and ceiling
heights and ceiling types (as applicable).
b. [Mustrate all electrical equipment proposed to be contained therein. Include top

and bottom elevations of all electrical equipment. The Drawings shall be prepared
utilizing the dimensions contained in the individual equipment submittals.
Indicate code and manufacturer’s required clearances.

c. Mlustrate all other equipment therein such as conduits, detectors, luminaries,
ducts, registers, pull boxes, wireways, structural elements, etc.

d. Indicate the operating weight of each piece of equipment.

e. Indicate the heat release from each piece of electrical equipment in terms of BTU
per hour. This information shall be that which is supplied by the respective
manufacturers.

f. Illustrate concrete pads, curbs, etc.

g. Indicate dimensions to confirm compliance with code-required clearances.

h. Indicate maximum normal allowable operating temperature for each piece of
equipment (as per each respective manufacturer’s recommendation).

1. Equipment removal routes.

N. The work described in shop drawing submissions shall be carefully checked by all trades for

clearances (including those required for maintenance and servicing), field conditions, maintenance
of architectural conditions and coordination with other trades on the job. Each submitted shop
drawing shall include a certification that related job conditions have been checked by the Contractor
and each Subcontractor and that conflicts do not exist.

0. The Contractor is not relieved of the responsibility for dimensions or errors that may be contained on
submissions, or for deviations from the requirements of the Contract Documents. 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, product data and samples, the
Contract Documents govern the work and are neither waived nor superceded in any way by the
review of shop drawings, product data and samples.
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33

P.

Inadequate or incomplete shop drawings, product data and/or samples will not be reviewed and will
be returned to the Contractor for resubmittal.

COORDINATION OF WORK

A.

The Contract Documents establish scope, materials and quality but are not detailed installation
instructions. Drawings are diagrammatic.

Coordinate work with related trades and furnish, in writing, any information necessary to permit the
work of related trades to be installed satisfactorily and with the least possible conflict or delay.

The electrical drawings show the general arrangement of equipment and appurtenances. Follow
these drawings as closely as the actual construction and the work of other trades will permit.
Provide offsets, fittings, and accessories, which may be required but not shown on the Drawings.
Investigate the site, and review drawings of other trades to determine conditions affecting the work,
and provide such work and accessories as may be required to accommodate such conditions.

The locations of lighting fixtures, outlets, panels and other equipment indicated on the Drawings are
approximately correct, but they are understood to be subject to such revision as may be found
necessary or desirable at the time the work is installed in consequence of increase or reduction of the
number of outlets, or in order to meet field conditions, or to coordinate with modular requirements
of ceilings, or to simplify the work, or for other legitimate causes.

Exercise particular caution with reference to the location of panels, outlets, switches, etc., and have
precise and definite locations accepted by the Engineer before proceeding with the installation.

The Drawings show only the general run of raceways and approximate locations of outlets. Any
significant changes in location of outlets, cabinets, etc., necessary in order to meet field conditions
shall be brought to the immediate attention of the Engineer for review before such alterations are
made. Modifications shall be made at no additional cost to the Owner.

Verify with the Architect the exact location and mounting height of outlets and equipment not
dimensionally located on the Drawings prior to installation.

Circuit tags in the form of numbers are used where shown to indicate the circuit designation
numbers in electrical panels. Show the actual circuit numbers on the as-built Record Drawings and
on the associated typed panelboard directory card. Where circuiting is not indicated, provide
required circuiting in accordance with the loading indicated on the Drawings and/or as directed.

The Drawings generally do not indicate the number of wires in conduit for the branch circuit wiring
of fixtures and outlets, or the actual circuiting. Provide the correct wire size and quantity as required
by the indicated circuiting and/or circuit numbers indicated, the control intent, referenced wiring
diagrams (if any), the specified voltage drop or maximum distance limitations, and the applicable
requirements of the NEC.
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J. Carefully check space requirements with other trades to ensure that equipment can be installed in the
spaces allotted.

K. Wherever work interconnects with work of other trades, coordinate with other trades to ensure that
they have the information necessary so that they may properly install the necessary connections and
equipment. Identify items (remote ballast, pull boxes, etc.) requiring access in order that the ceiling
trade will know where to install access doors and panels.

L. Consult with other trades regarding equipment so that, wherever possible, motor controls and
distribution equipment are of the same manufacturer.

M. Furnish and set sleeves for passage of electrical risers through structural masonry and concrete walls
and floors and elsewhere as required for the proper protection of each electrical riser passing through
building surfaces.

N. Provide firestopping around all pipes, conduits, ducts, sleeves, etc. which pass through rated walls,
partitions and floors.

0. Provide detailed information on openings and holes required in precast members for electrical work.

P. Provide required supports and hangers for conduit and equipment, designed so as not to exceed
allowable loadings of structures.

Q. Examine and compare the Contract Documents with the drawings and specifications of other trades,
and report any discrepancies between them to the Engineer and obtain written instructions for
changes necessary in the work. Install and coordinate the work in cooperation with other related
trades. Before installation, make proper provisions to avoid interferences.

R. Wherever the work is of sufficient complexity, prepare additional detail drawings to scale to
coordinate the work with the work of other trades. Detailed work shall be clearly identified on the
Drawings as to the area to which it applies. Submit these drawings to the Engineer for review. At
completion include a set of these drawings with each set of Record Drawings.

S. Furnish services of an experienced Superintendent, who shall be in constant charge of all work, and
who shall coordinate work with the work of other trades. No work shall be installed before
coordinating with other trades.

T. Coordinate with the local electric utility company and the local telecommunications company as to
their requirements for service connections and provide all necessary metering provisions, grounding,
materials, equipment, labor, testing, and appurtenances.

U. Before commencing work, examine adjoining work on which this work is in any way affected and

report conditions, which prevent performance of the work. Become thoroughly familiar with actual
existing conditions to which connections must be made or which must be changed or altered.
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Adjust location of conduits, panels, equipment, etc., to accommodate the work to prevent
interferences, both anticipated and encountered. Determine the exact route and location of each
conduit prior to fabrication.

1. Right-of-Way: Lines which pitch have the right-of-way over those which do not pitch. For
example: condensate, steam, and plumbing drains normally have right-of-way. Lines
whose elevations cannot be changed have right-of-way over lines whose elevations can be
changed.

2. Provide offsets, transitions and changes in direction of conduit as required to maintain
proper headroom and pitch on sloping lines.

In cases of doubt as to the work intended, or in the event of need for explanation, request
supplementary instructions from the Engineer.

34 CONTRACTOR’S COORDINATION DRAWINGS

A.

The Contractor shall coordinate efforts of all trades and shall furnish (in writing, with copies to the
Engineer) any information necessary to permit the work of all trades to be installed satisfactorily and
with the least possible interference or delay.

The Contractor and all trade contractors shall prepare a complete set of construction Coordination
Drawings indicating the equipment actually purchased and the exact routing for all lines such as
busway, conduit, piping, ductwork, etc., including conduit embedded in concrete floors and walls.
The Coordination Drawings shall be submitted complete to the Architect and the Engineer, within
three months after notice to proceed is given, and in compliance with the construction schedule for
the project. The sheet metal drawings, at a scale of not less than 1/4 inch to 1 foot, shall serve as the
base drawings to which all other Contractors shall add their work. Each separate trade contractor
shall draw their work on separate layers with different color assignments to facilitate coordination.
Each Coordination Drawing shall be completed and signed off by the other Trade Contractors and
the Contractor prior to the installation of the HVAC, plumbing, electrical and fire sprinkler work in
the area covered by the specific drawing. The Contractor’s work shall be installed according to the
shop drawings and coordination drawings. If the Contractor allows one trade to install their work
before coordination with the work of other trades, the Contractor shall make all necessary changes to
correct the condition at no additional cost to the Owner.

The Contractors’ Coordination Drawings shall indicate structural loads at support points for all
piping 10 inch and larger, racked piping, racked conduit, busway, and suspended electrical
equipment. Submit to Structural Engineer for review and approval. The elevation, location, support
points, static, dynamic and expansion forces and loads imposed on the structure at support and
anchor points shall be indicated. All beam penetrations and slab penetrations shall be indicated and
sized and shall be coordinated. Work routed underground or embedded in concrete shall be
indicated by dimension to column and building lines and shall be coordinated. Coordination
Drawings shall document all required structural penetrations for initial construction. Penetrations
shall be dimensioned for walls, floors and roofs. These structural coordination requirements require
review and approval by the Structural Engineer prior to completion and submittal of the Drawings.
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This requirement for Coordination Drawings shall not be construed as authorization for the
Contractor or trade contractors to make any unauthorized changes to the Contract Documents.
Contract document space allocations shall be maintained such as ceiling height, designated clearance
for future construction and flexibility, chase walls, equipment room size, unless prior written
authorization is received from the Engineer to change them.

Prior to final acceptance of the Work, the Contractor shall submit the Coordination Drawings as part
of the Record Drawings submittal.

3.5 EXAMINATION OF SITE

A.

Prior to the submitting of bids, visit the project site and become familiar with all conditions affecting
the proposed installation and make provisions as to the cost thereof.

The Contract Documents do not make representations regarding the character or extent of the sub-
soils, water levels, existing structural, mechanical and electrical installations, above or below
ground, or other sub-surface conditions which may be encountered during the work. Evaluate
existing conditions, which may affect methods or cost of performing the work, based on examination
of the site or other information. Failure to examine the Drawings or other information does not
relieve the Contractor of responsibility for the satisfactory completion of the work.

3.6 EXCAVATION AND BACKFILL

A.

Provide excavation for the work of this Division. Excavate all material encountered, to the depths
indicated on the Drawings or as required. Remove from the site excavated materials not required or
suitable for backfill. Provide grading as may be necessary to prevent surface water from flowing
into trenches or other excavations. Remove any water, which accumulates. Provide sheeting and
shoring as may be necessary for the protection of the work and for the safety of personnel.

Provide trenches of widths necessary for the proper execution of the work. Grade bottom of the
trenches accurately to provide uniform bearing and support the work on undisturbed soil at every
point along its entire length. Except where rock is encountered, do not excavate below the depths
indicated. Where rock excavations are required, excavate rock to a minimum overdepth of four
inches below the trench depths indicated on the Drawings or required. Backfill overdepths in the
rock excavation and unauthorized overdepths with loose, granular, moist earth, thoroughly machine-
tamped to a compaction level of at least 95 percent to standard proctor density or 75 percent relative
density or as specified by the Engineer. Whenever unstable soil that is incapable of properly
supporting the work is encountered in the bottom of the trench, remove soil to a depth required and
backfill the trench to the proper grade with coarse sand, fine gravel or other suitable material.

Excavate trenches for utilities that will provide the following minimum depths of cover from
existing grade or from indicated finished grade, whichever is lower, unless otherwise specifically

shown:

1. Electric service: Three (3) feet minimum.
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2. Telephone service: Three (3) feet minimum.
3. Cable TV service: Three (3) feet minimum

Trenches should not be placed within ten feet of foundation or soil surfaces, which must resist
horizontal forces.

Do not backfill trenches until all required tests have been performed and installation observed by the
Engineer. Comply with the requirements of other sections of the Specifications. Backfill shall
consist of non-expensive soil with limited porosity. Deposit in six layers and thoroughly and
carefully tamp until the work has a cover of not less than one foot. Backfill and tamp remainder of
trench at one-foot intervals until complete. Uniformly grade the finished surface.

3.7 CUTTING AND PATCHING

A.

Where cutting, channeling, chasing or drilling of floors, walls, partitions, ceilings or other surfaces is
necessary for the proper installation, support or anchorage of conduit or other equipment, lay out the
work carefully in advance. Repair any damage to the building, piping, equipment or defaced
finished plaster, woodwork, metalwork, etc., using skilled tradespeople of the trades required at no
additional cost to the Owner.

Do not cut, channel, chase or drill unfinished masonry, tile, etc., unless permission from the
Architect is obtained. If permission is granted, perform this work in a manner acceptable to the
Architect.

Where conduit or equipment are mounted on a painted finished surface, or a surface to be painted,
paint to match the surface. Cold galvanize bare metal whenever support channels are cut.

Provide slots, chases, openings and recesses through floors, walls, ceilings, and roofs as required.
Where these openings are not provided, provide cutting and patching to accommodate penetrations
at no additional cost to the Owner.

3.8 MOUNTING HEIGHTS

A.

B.

Mounting heights shall conform to ADA requirements.

Verify exact locations and mounting heights with the Architect before installation.

Electrical and telecommunications outlets shall be mounted no higher than 48 inches above finished
floor to top of the outlet box and no lower than 15 inches above finished floor to bottom of the outlet

box.

Electrical switches shall be mounted no higher than 48 inches above finished floor to top of the
outlet box and no lower than 36 inches above finished floor to bottom of the outlet box.

Fire alarm manual pull stations shall be mounted no higher than 48 inches above finished floor to
top of the outlet box and no lower than 36 inches above finished floor to bottom of the outlet box.
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3.9

3.10

3.11

F. Outlets for public and other wall-mounted type telephones shall be installed so that the particular
telephone installed conforms to ADA mounting height requirements.

G. Visual Alarms: Mount not less than 80 inches to the bottom or 96 inches to the top of the device.

H. Wall-Mounted Exit Signs: Two inches above top of door to bottom of sign.

L Low-Level Exit Signs: Six inches to bottom of sign.

J. Stairwell and utility corridor wall-mounted lighting fixtures shall be mounted 8 feet-6 inches above
finished floor or one foot below ceiling or structure above, whichever is lower.

CLEANING UP

A. Avoid accumulation of debris, boxes, loose materials, crates, etc., resulting from the installation of
this work. Remove from the premises each day all debris, boxes, etc., and keep the premises clean
and free of dust and debris.

B. Clean all fixtures and equipment at the completion of the project. Wipe clean exposed lighting
fixture reflectors and trim pieces with a non-abrasive cloth just prior to occupancy.

C. All electrical equipment shall be thoroughly vacuumed and wiped clean prior to energization and at
the completion of the project. Equipment shall be opened for observation by the Engineer as
required.

WATERPROOFING

A. Avoid, if possible, the penetration of any waterproof membranes such as roofs, machine room floors,
basement walls, and the like. If such penetration is necessary, make penetration prior to the
waterproofing and furnish all sleeves or pitch-pockets required. Advise the Architect and obtain
written permission before penetrating any waterproof membrane, even where such penetration is
shown on the Drawings.

B. Restore waterproofing integrity of walls or surfaces after they have been penetrated without
additional cost to the Owner.

SUPPORTS

A. Support work in accordance with the best industry practice. Provide supports, hangers, auxiliary
structural members and supplemental hardware required for support of the work.

B. Provide supporting frames or racks extending from floor slab to ceiling slab for work indicated as

being supported from walls where the walls are incapable of supporting the weight. In particular,
provide such frames or racks in electric closets and mechanical equipment rooms.
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C. Provide supporting frames or racks for equipment which is to be installed in a freestanding position.

D. Supporting frames or racks shall be of standard angle, standard channel or specialty support system
steel members, rigidly bolted or welded together and adequately braced to form a substantial
structure. Racks shall be of ample size to assure a workmanlike arrangement of all equipment
mounted on them.

E. Adequate support of equipment (including outlet, pull and junction boxes and fittings) shall not
depend on electric conduits, raceways, or cables for support.

F. Electrical equipment shall not rest on or depend for support on suspended ceiling media (tiles, lath,
plaster, as well as splines, runners, bars and the like in the plane of the ceiling). Provide independent
support of electrical equipment. Do not attach to supports provided for ductwork, piping or work of
other trades.

G. Provide required supports and hangers for conduit, equipment, etc., so that loading will not exceed
allowable loadings of structure. Electrical equipment and supports shall not come in contact with
work of other trades.

3.12 FASTENINGS
A. Fasten equipment to building structure in accordance with the best industry practice.

B. Where weight applied to building attachment points is 100 pounds or less, conform to the following
as a minimum:

Wood: Wood screws.

Concrete and solid masonry: Bolts and expansion shields.

Hollow construction: Toggle bolts.

Solid metal: Machine screws in tapped holes or with welded studs.

Steel decking or sub-floor: Fastenings as specified below for applied weights in excess of
100 pounds.

RS

C. Where weight applied to building attachment points exceeds 100 pounds, but is 300 pounds or less,
conform to the following as a minimum:

1. At concrete slabs provide 24-inch by 24-inch by 1/2-inch steel fishplates on top with
through bolts. Fishplate assemblies shall be chased in and grouted flush with the top of
slab screed line, where no fill is to be applied.

2. At steel decking or sub-floor for all fastenings, provide through bolts or threaded rods. The
tops of bolts or rods shall be set at least one inch below the top fill screed line and grouted
in. Suitable washers shall be used under bolt heads or nuts. In cases where the decking or
sub-floor manufacturer produces specialty hangers to work with their decking or sub-floor,
such hangers shall be provided.

D. Where weight applied to building attachment points exceeds 300 pounds, coordinate with and obtain
the approval of Engineer and conform to the following as a minimum:

1. Provide suitable auxiliary channel or angle iron bridging between building structural steel
elements to establish fastening points. Bridging members shall be
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3.13

3.14

3.15

suitably welded or clamped to building steel. Provide threaded rods or bolts to attach to

bridging members.

E. For items, which are shown, as being ceiling-mounted at locations where fastening to the building
construction element above is not possible, provide suitable auxiliary channel or angle iron bridging
tying to the building structural elements.

F. Wall-mounted equipment may be directly secured to wall by means of steel bolts. Groups or arrays
of equipment may be mounted on adequately sized steel angles, channels, or bars. Prefabricated
steel channels as manufactured by Kindorf or Unistrut are acceptable.

IDENTIFICATION

A. Identify electrical equipment with permanently attached black phenolic nameplates with 1/2-inch
high white engraved lettering. Identification shall include equipment name or load served as
appropriate. Nameplates for equipment connected to the emergency power system shall be red with
white lettering. Nameplates shall be attached with cadmium-plated screws; peel-and-stick tape or
glue-on type nameplates are not allowed.

B. Cable tags shall be flameproof secured with flameproof non-metallic cord.

C. Provide an engraved nameplate for each switch controlling loads, which are not local to the switch.

D. Wherever raceways for future use are terminated outside of the building, stake the location with a 2-
foot long, 1-inch by 1-inch clear heart redwood stake.

E. See individual Sections for additional identification requirements.

PROHIBITED LABELS AND IDENTIFICATIONS

A.

In all public areas, the inclusion or installation of any equipment or assembly which bears on any
exposed surface any name, trademark, or other insignia which is intended to identify the
manufacturer, the vendor, or other source(s) from which such object has been obtained, is
prohibited, unless otherwise approved by Owner.

Required UL labels shall not be removed nor shall identification specifically required under the
various technical sections of the Specifications be removed.

EQUIPMENT PADS AND ANCHOR BOLTS

A.

Provide concrete pads under all floor-mounted electrical equipment. Equipment pads shall conform
to the shape of the piece of equipment it serves with a minimum 1-inch margin around the
equipment and supports. Pads shall be a minimum of 4 inches high and made of a minimum 28 day,
2500 psi concrete reinforced with 6-inch by 6-inch 6/6 gauge welded wire mesh. Trowel tops and
sides of pad to smooth finishes, equal to those of the floors, with all external corners bullnosed to a
3/4-inch radius.
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Provide galvanized anchor bolts for all equipment placed on concrete equipment pads, inertia
blocks, or on concrete slabs. Provide bolts of the size and number recommended by the
manufacturer of the equipment and locate by means of suitable templates. Equipment installed on
vibration isolators shall be secured to the isolator. Secure the isolator to the floor, pad, or support as
recommended by the vibration isolation manufacturer.

Where equipment is mounted on gypsum board partitions, the mounting screws shall pass through
the gypsum board and securely attach to the partition studs. As an alternative, the mounting screws
may pass through the gypsum board and be securely attached to 6 inches square, 18 gauge
galvanized metal backplates, which are attached to the gypsum board with an approved non-
flammable adhesive. Toggle bolts installed in gypsum board partitions are not allowed.

3.16  DELIVERY, DRAYAGE AND HAULING

A.

Provide drayage, hauling, hoisting, shoring and placement in the building of equipment specified
and be responsible for the timely delivery and installation of equipment as required by the
construction schedule. If any item of equipment is received prior to the time that it is required, the
Contractor shall be responsible for its proper storage and protection until the time it is required. Pay
for all costs of drayage or storage.

If equipment is not delivered or installed at the project site in a timely manner as required by the
project construction schedule, the Contractor shall be responsible for resulting disassembly, re-
assembly, manufacturer’s supervision, shoring, general construction modification, delays, overtime
costs, etc., at no additional cost to the Owner.

3.17  EQUIPMENT AND MATERIAL PROTECTION

A.

Protect the work, equipment, and material of other trades from damage by work or workmen of this
trade, and correct damaged caused without additional cost to the Owner.

Take responsibility for work, materials, and equipment until finally inspected, tested and accepted.
Protect work against theft, injury, or damage, and carefully store material and equipment received on
site, which is not immediately installed. Close open ends of work with temporary covers or plugs
during construction to prevent entry of obstructing material. Cover and protect equipment and
materials from damage due to water, spray-on fireproofing, construction debris, etc. Store
equipment to moisture damage in dry, heated spaces.

Provided adequate means for fully protecting finished parts of materials and equipment against
damage from whatever cause during the progress of the work until final acceptance. Protect
materials and equipment in storage and during construction in such a manner that no finished
surfaces will be damaged or marred, and moving parts are kept clean and dry. Do not install
damaged items; take immediate steps to obtain replacement or repair.
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3.18

3.19

3.20

TESTING OF ELECTRICAL SYSTEMS

A.

Comply with the project construction schedule for the date of final performance and acceptance
testing, and complete work sufficiently in advance of the Contract completion date to permit the
execution of the testing prior to occupancy and Contract close-out. Complete any adjustments
and/or alterations, which the final acceptance tests indicate as necessary for the proper functioning
of all equipment prior to the completion date. See individual Sections for extent of testing required.

Provide a detailed schedule of completion indicating when each system is to be completed and
outlining when field testing will be performed. Submit completion schedule for review within six
months after the notice to proceed by Owner’s Representative has been given. Update this schedule
periodically as the project progresses.

OPERATING INSTRUCTIONS

A.

Provide the services of factory-trained specialists to provide an operating instructions seminar for
equipment and systems. The seminar shall be conducted over a five-day (consecutive) period.
Instruction time is defined as straight time working hours and does not include nights, weekends, or
travel time to and from the project.

Submit seminar agenda, schedule and list of representatives to the Owner for approval 30 days prior
to suggested date of seminar. Do not commence seminar until the Owner has issued a written
acceptance of the starting time and attendees. Confirm attendance of seminar by written notification
to participants.

Instruct Owner’s operating personnel in proper starting sequences, operation, shut-down, general
maintenance and preventative maintenance procedures, including normal and emergency

procedures.

Submit final copies of Record Drawings and Operating and Maintenance Manuals to Owner at
seminar.

Submit a written record of minutes and attendees of the seminar to the Owner.

OPERATING AND MAINTENANCE MANUALS

A.

Provide Operating and Maintenance Manuals for equipment and materials furnished under this
Division.

Submit three final copies of Operating and Maintenance Manuals for review at least ten weeks
before the completion date. Assemble data in a completely indexed volume or volumes in three-ring
binders and identify the size, model, and features indicated for each item. Print the project name on
the outside of the binders.

Maintenance manuals shall include complete cleaning and servicing data compiled in a clear and
easily understandable format. Show model numbers of each piece of equipment, complete lists of
replacement parts, capacity ratings, and actual loads.

GENERAL ELECTRICAL REQUIREMENTS 260500-16



Blake Engineering PLLC CCHS Cooling Tower Replacement Project

D. Provide the following information where applicable:

Identifying name and mark number

Locations (where several similar items are used, provide a list)

Complete nameplate data

Certified Record Drawings and Final Reviewed submittals

Parts list

Performance curves and data

Wiring diagrams

Manufacturer’s recommended operating and maintenance instructions with all non-
applicable information deleted

9. List of spare parts recommended for normal service requirements

10. Assembly and disassembly instructions with exploded-view drawings where necessary
11. Test reports

12. Trouble shooting diagnostic instructions, where applicable

NN R L=

3.21 RECORD DRAWINGS

A. The Contractor shall maintain on a daily basis at the Project site a complete set of Record Drawings.
The Record Drawings shall initially consist of a set of construction drawings or AutoCAD files of
the Contractor’s Coordination Drawings. The prints shall be marked or the AutoCAD files
electronically updated to show the precise location of all buried or concealed work and equipment,
including embedded conduit, raceways and boxes, and all changes and deviations in the Electrical
work from that shown on the Contract Documents. This requirement shall not be construed as
authorization for the Contractor to make changes in the layout or work without definite written
instructions from the Architect or Engineer. The updated Coordination Drawings shall be used to
produce the final Record Drawings that shall be delivered to the Owner in AutoCAD electronic
format and full-size hard copy format upon Project completion.

B. Record dimensions clearly and accurately to delineate the work as installed. Suitably identify
locations of all equipment by at least two dimensions to permanent structures.

C. The Contractor and Subcontractor shall mark all in-progress Record Drawings on the front lower
right hand corner with a rubber stamp impression or an AutoCAD image similar to the following:

RECORD DRAWING
(3/8-inch high letters)

To be used for recording Field Deviations and
Dimensional Data Only
(5/16-inch high letters)

D. Upon completion of the work, the Contractor and Subcontractor(s) shall certify all Record Drawings
on the front lower right hand corner adjacent to the above marking with a rubber stamp impression
or an AutoCAD image similar to the following:
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RECORD DRAWING
CERTIFIED CORRECT
(3/8-inch high letters)

(Printed Name of General Contractor)
(5/16-inch high letters)
Date:

(Printed Name of Subcontractor)
(5/16-inch high letters)
Date:

Prior to final acceptance of the Work of this Division, the Contractor shall submit properly certified
Record Drawings to the Architect and Engineer for review and shall make changes, corrections, or
additions as the Architect and/or Engineer may require to the Record Drawings. After the
Architect's and Engineer's review, and any required Contractor revisions, the Record Drawings shall
be delivered to the Owner on electronic media in AutoCAD format. The Architect and Engineer do
not assume any responsibility for the accuracy or completeness of the Record Drawings.

3.22 FINAL PUNCHLIST

A. Prior to the Final Punchlist, certify that systems and equipment are complete, operational, and are in
compliance with the Contract Documents.

B. During the Final Punchlist, provide personnel with access keys, hand held radios, and necessary
expertise to operate each system and piece of equipment to demonstrate operational compliance with
the Contract Documents.

C. Any deficiencies noted on the Final Punchlist shall be expeditiously corrected and certified in
writing.

END OF SECTION 260500
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:
1. Copper building wire rated 600 V or less.
2. Metal-clad cable, Type MC, rated 600 V or less.
3. Connectors, splices, and terminations rated 600 V and less.
1.2 SUBMITTALS
A. Product Data: For each type of product.
B. Product Schedule: Indicate type, use, location, and termination locations.
C. Qualification Data: For testing agency.

D. Field quality-control reports.

1.3 QUALITY ASSURANCE
A. Testing Agency Qualifications: Member company of NETA.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE

A.  Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an overall
insulation layer or jacket, or both, rated 600 V or less.

B. Standards:

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

2. RoHS compliant.

3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and
Cable Marking and Application Guide."

C. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded
conductors.
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2.2

23

24

A.

Conductor Insulation:

Type RHH and Type RHW-2: Comply with UL 44,

Type THHN and Type THWN-2: Comply with UL §3.

Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL §3.
Type XHHW-2: Comply with UL 44.

bl e

METAL-CLAD CABLE, TYPE MC

Description: A factory assembly of one or more current-carrying insulated conductors in an overall metallic
sheath.

Standards:

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

2. Comply with UL 1569.

3. RoHS compliant.

4, Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and
Cable Marking and Application Guide."

Circuits:

1. Single circuit and multicircuit with color-coded conductors.

Conductors:  Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B § for
stranded conductors.

Ground Conductor: Insulated.
Conductor Insulation:

1. Type TEN/THHN/THWN-2: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.

Armor: Steel or lightweight Aluminum, interlocked.

Jacket: PVC applied over armor (when Specified).

CONNECTORS AND SPLICES
Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material, type, and

class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and use.

INSULATING TAPE

Provide vinyl plastic tape that meets the requirements of UL 510 and has the following characteristics:
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2.5

1. 8.5 Mil minim thickness.
ASTM D-3005 Standard specification for low-temperature resistant vinyl Chloride plastic pressure-
sensitive electrical insulating type — typel.

3. Rated 600 volts and 150°C, suitable for indoor and outdoor applications.

4. Retains flexibility, adhesion, and applicable at temperature ranges from 0 through 100°F without
loss of physical or electrical properties.

5. Resistant to abrasion, moisture, alkalis, acid, corrosion, and sunlight
6. Tape manufacturer: 3M “Scotch Super 88” or approved equal.
MANUFACTURERS

Wire Manufacturers: subject to compliance with requirements, provide products by one of the following (no
exceptions):

1. Southwire Company
2. General Cable

3. The Okonite Company
4. Belden

5. VitaLink

6. Pyrotenax

Connectors Manufacturers: subject to compliance with requirements, provide products by one of the
following (no exceptions):

1. Hubbell
2. Thomas & Betts
3. 3M Company

PART 3 - EXECUTION

3.1

32

A.

CONDUCTOR MATERIAL APPLICATIONS

Feeders/Branch circuits: Copper; solid for No. 10 AWG and No. 12 AWG; stranded for No. 8 AWG and
larger.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING
METHODS

Service Entrance: Type THHN/THWN-2, single conductors in raceway; Type XHHW-2, single conductors
in raceway; Type USE, single conductor in raceway.

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

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

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 -3



Blake Engineering PLLC CCHS Cooling Tower Replacement Project

33

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

Feeders Installed below Raised Flooring: Type THHN/THWN-2, single conductors in raceway.
Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in raceway.

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

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

Branch Circuits Installed below Raised Flooring: Type THHN/THWN-2, single conductors in raceway.

Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-steel, wire-
mesh, strain relief device at terminations to suit application.

INSTALLATION OF CONDUCTORS AND CABLES
Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

Contract drawings do not indicate size of branch circuit wiring; use No.12 AWG as a minimum wire size
for branch circuit wiring. For 20 Ampere branch circuits whose length from the panel to the furthest outlet
exceeds 100 feet for 120-volt circuits or 150 feet for 277-volt circuits; use No. 10 AWG or larger for the
entire branch circuit installation.

A shared neutral may be utilized for circuits other than circuits used for dimmers, ground fault interrupter
receptacles or circuit breakers, isolated ground receptacles, and isolated ground surge suppressor type
devices

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

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

Do not install wire in incomplete conduit runs nor until after concrete work and plastering is completed and
moisture is swabbed from the conduits. Eliminate splices where possible. Where necessary, splice in readily
accessible pull, junction or outlet box.

Take precautions to avoid entrance of dirt and water into the conduit and cuts. Clean conduits and ducts to
remove and pulling compound prior to pulling cables. Do not damage conductor insulation, braid jacket or
sheet during installation. Any damaged conductors shall be replaced immediately.
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3.5

3.6

Use pulling means, including fish tape, cable, rope, cable reels on jacks, and basket-weave wire/cable grips,
that will not damage cables or raceway. Do not exceed maximum recommended pulling tension of wire and
cable

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

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

CONNECTIONS

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

Except where lugs are furnished with equipment, make splices, terminations, and taps that are compatible
with conductor material and that possess equivalent or better mechanical strength and insulation ratings than
unspliced conductors.

Circumferential compression type connector (provide for splices and connections No. 6 AWG and larger):
1. Use for incoming and outgoing cable connections at enclosures and for ground connections.

Use manufacturer’s approved tool and correct size hex head with embosses die number on the
connector or lug.

3. Make crimped indentions parallel with insulation putty.
4, Fill voids and irregularities with insulation putty.
5. Cover nearly with four (4) layers of vinyl plastic tape except where insulated covers are permitted,;

half-lap tape in two (2) directions.

IDENTIFICATION

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

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

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

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

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-
resistance rating of assembly according to the project specifications.

3.8 FIELD QUALITY CONTROL
A.  Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
B. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
C. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect

components, assemblies, and equipment installations, including connections.

D. Perform tests and inspections.
1. After installing conductors and cables and before electrical circuitry has been energized, test service
entrance and feeder conductors for compliance with requirements.
2. After installing conductors and cables and before electrical circuitry has been energized, test service

entrance and feeder conductors and conductors feeding the following critical equipment and services
for compliance with requirements:

3. Perform each of the following visual and electrical tests:

a.

b.

o oo

g.
h.

i

Inspect exposed sections of conductor and cable for physical damage and correct connection
according to the single-line/riser diagram.
Test bolted connections for high resistance using one of the following:

1) A low-resistance ohmmeter.
2) Calibrated torque wrench.
3) Thermographic survey.

Inspect compression-applied connectors for correct cable match and indentation.

Inspect for correct identification.

Inspect cable jacket and condition.

Insulation-resistance test on each conductor for ground and adjacent conductors. Apply a
potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable for a one-
minute duration.

Continuity test on each conductor and cable.

Uniform resistance of parallel conductors.

Insulation resistance to comply with ICEA values.

4. Initial Infrared Scanning: After Substantial Completion, but before Final Acceptance, perform an
infrared scan of each splice in conductors No. 3 AWG and larger. Remove box and equipment
covers so splices are accessible to portable scanner. Correct deficiencies determined during the scan.

a.

Instrument: Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Provide calibration record for device.
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b. Record of Infrared Scanning: Prepare a certified report that identifies switches checked and
that describes scanning results. Include notation of deficiencies detected, remedial action
taken, and observations after remedial action.

5. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each switch 11
months after date of Substantial Completion.

E. Cables will be considered defective if they do not pass tests and inspections.
F. Prepare test and inspection reports to record the following:
1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements, and corrective action taken to achieve compliance

with requirements.

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

PART I - GENERAL

1.1

A.

1.2

A.

B.

C.

D.

1.3

A.

SUMMARY

Provide a complete grounding system in accordance with the Contract Documents and as specified
herein.

SUBMITTALS

Minimum 1/8” scale floor plan drawings depicting the building ground electrode system as to be
installed.

Detailed riser diagram depicting the building ground electrode system and bonding as to be installed.
Product data sheets (cut sheets) for all ground bus bars and other components of the grounding system.

Field test reports.

QUALITY ASSURANCE

Testing Agency Qualifications: Certified by NETA.

PART 2 - PRODUCTS

2.1

A.

B.

22

A.

B.

SYSTEM DESCRIPTION

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

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

CONDUCTORS

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

Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.
2. Stranded Conductors: ASTM B 8.
3. Tinned Conductors: ASTM B 33.
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4. Bonding Cable: 28 kemil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter.

5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches
wide and 1/16 inch thick.
7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper ferrules;
1-5/8 inches wide and 1/16 inch thick.
C.  Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches in cross section, with

9/32-inch holes spaced 1-1/8 inches apart. Stand-off insulators for mounting shall comply with UL 891
for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 5000 V.
23 CONNECTORS

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

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

C. Bus-Bar Connectors: Compression type, copper or copper alloy, with two wire terminals.

D. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, tin-plated
or silicon bronze bolts.

E. Cable-to-Cable Connectors: Compression type, copper or copper alloy.

F. Cable Tray Ground Clamp: Mechanical type, zinc-plated malleable iron.

G.  Conduit Hubs: Mechanical type, terminal with threaded hub.

H.  Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt.

L Lay-in Lug Connector: Mechanical type, aluminum or copper rated for direct burial terminal with set
screw.

J. Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw.

K. Straps: Solid copper, cast-bronze clamp or copper lugs. Rated for 600 A.
L. Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal two-piece clamp.

M.  U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.

Water Pipe Clamps:
1. Mechanical type, two pieces with stainless-steel bolts.
a. Material: Die-cast zinc alloy.

b. Listed for direct burial.
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2.4

2. U-bolt type with malleable-iron clamp and copper ground connector.

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

Ground Plates: 1/4-inch-thick, hot-dip galvanized.

PART 3 - EXECUTION

3.1

A.

3.2

APPLICATIONS

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

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

1. Bury at least 24 inches below grade.

Isolated Grounding Conductors: Green-colored insulation with continuous yellow stripe. On feeders with
isolated ground, identify grounding conductor where visible to normal inspection, with alternating bands

of green and yellow tape, with at least three bands of green and two bands of yellow.

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

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

doorway, and down; connect to horizontal bus.

Conductor Terminations and Connections:

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

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

4. Connections to Structural Steel: Welded connectors.

GROUNDING AT THE SERVICE

Equipment grounding conductors and grounding electrode conductors shall be connected to the ground
bus. Install a main bonding jumper between the neutral and ground buses.

At utility transformer, ground per utility company requirements and standards.
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EQUIPMENT GROUNDING
Install insulated equipment grounding conductors with all feeders and branch circuits.

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

Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated equipment
grounding conductor to each electric water heater and heat-tracing cable. Bond conductor to heater units,
piping, connected equipment, and components.

Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor connected to
the receptacle grounding terminal. Isolate conductor from raceway and from panelboard grounding
terminals. Terminate at equipment grounding conductor terminal of the applicable derived system or
service unless otherwise indicated.

Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch circuit or feeder,
isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway fitting listed for the
purpose. Install fitting where raceway enters enclosure, and install a separate insulated equipment
grounding conductor. Isolate conductor from raceway and from panelboard grounding terminals.
Terminate at equipment grounding conductor terminal of the applicable derived system or service unless
otherwise indicated.

Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate insulated
equipment grounding conductor in addition to grounding conductor installed with branch-circuit
conductors.

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

impact, or damage.

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

1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise
indicated. Make connections without exposing steel or damaging coating if any.
2. For grounding electrode system, install at least three rods spaced at least one-rod length from each

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

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where
routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any
adjacent parts.
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3.5

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

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

Grounding and Bonding for Piping:

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

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

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

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

Ground Ring: Install a grounding conductor, electrically connected to each building structure ground rod
and to each indicated item, extending around the perimeter of building area or item indicated.

1. Install tinned-copper conductor not less than No.2/0 AWG for ground ring and for taps to
building steel.

2. Bury ground ring not less than 24 inches from building's foundation.

Concrete-Encased Grounding Electrode (Ufer Ground): Fabricate according to NFPA 70; using

electrically conductive coated steel reinforcing bars or rods, at least 20 feet long. If reinforcing is in

multiple pieces, connect together by the usual steel tie wires or exothermic welding to create the required
length.

FIELD QUALITY CONTROL
Perform tests and inspections with the assistance of a factory-authorized service representative.

Tests and Inspections:

1. After installing grounding system but before permanent electrical circuits have been energized,
test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical
connections with a calibrated torque wrench according to manufacturer's written instructions.

3. Test completed grounding system at each location where a maximum ground-resistance level is

specified, at service disconnect enclosure grounding terminal, and at individual ground rods. Make

tests at ground rods before any conductors are connected.

a. Measure ground resistance no fewer than two full days after last trace of precipitation and
without  soil  being moistened by any means other than  natural
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drainage or seepage and without chemical treatment or other artificial means of reducing
natural ground resistance.
b. Perform tests by fall-of-potential method according to IEEE 81.

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

C. Grounding system will be considered defective if it does not pass tests and inspections.

D.  Prepare test and inspection reports.

E. Report measured ground resistances that exceed the following values:
1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
3. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s).
4, Substations and Pad-Mounted Equipment: 5 ohms.
5. Manhole Grounds: 10 ohms.
6. ohms.
F. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect promptly

and include recommendations to reduce ground resistance.

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
1.2 SUBMITTALS

A.  Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for the following:
a. Hangers.

b. Steel slotted support systems.
c. Nonmetallic support systems.
d. Trapeze hangers.

e. Clamps.

f. Turnbuckles.

g. Sockets.

h. Eye nuts.

1. Saddles.

J. Brackets.

2. Include rated capacities and furnished specialties and accessories.

B. Shop Drawings: For fabrication and installation details for electrical hangers and support
systems.

1. Trapeze hangers. Include product data for components.

2. Steel slotted-channel systems.

3. Nonmetallic slotted-channel systems.

4. Equipment supports.

5. Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments
to structure and to supported equipment. Include adjustable motor bases, rails, and frames
for equipment mounting.

C. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the

following items are shown and coordinated with each other, using input from installers of the
items involved:

Suspended ceiling components.

Structural members to which hangers and supports will be attached.
Size and location of initial access modules for acoustical tile.

Items penetrating finished ceiling.

b=

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529 - 1



Blake Engineering PLLC CCHS Cooling Tower Replacement Project

PART 2 - PRODUCTS

2.1

A.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

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

1. Channel Width: 1-5/8 inches.

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

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

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

5. Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.
6. Channel Dimensions: Selected for applicable load criteria.

Aluminum Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for
field assembly.

1. Channel Width: 1-5/8 inches.

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

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

4. Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.
5. Channel Dimensions: Selected for applicable load criteria.

Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-fiber-resin
channels and angles with minimum 13/32-inch-diameter holes at a maximum of 8 inches o.c., in
at least one surface.

1. Channel Width: 1-5/8 inches.

2. Fittings and Accessories: Products provided by channel and angle manufacturer and
designed for use with those items.
3. Fitting and Accessory Materials: Same as those for channels and angles, except metal

items may be stainless steel.

4. Rated Strength: Selected to suit applicable load criteria.

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

Conduit and Cable Support Devices: Steel, Stainless-steel or Glass-fiber-resin hangers, clamps,
and associated fittings, designed for types and sizes of raceway or cable to be supported.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as
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F.

G.

required to suit individual conductors or cables supported. Body shall be made of malleable iron.

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

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

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

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in concrete,
with tension, shear, and pullout capacities appropriate for supported loads and building
materials where used.

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

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

5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.

Toggle Bolts: Stainless-steel springhead type.

7. Hanger Rods: Threaded steel.

@

PART 3 - EXECUTION

3.1

32

A.

B.

APPLICATION

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

Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and
Boxes for Electrical Systems."

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

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

SUPPORT INSTALLATION

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

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

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

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

2. To New Concrete: Bolt to concrete inserts.

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

4. To Existing Concrete: Expansion anchor fasteners.

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

6. To Light Steel: Sheet metal screws.

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

panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate.

D.  Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for
reinforcing bars.

33 INSTALLATION OF FABRICATED METAL SUPPORTS

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

B.  Field Welding: Comply with AWS DI1.1/D1.1M.

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

PART I - GENERAL

1.1 SUMMARY
A. Section Includes:

Metal conduits, tubing, and fittings.
Nonmetal conduits, tubing, and fittings.
Metal wireways and auxiliary gutters.
Nonmetal wireways and auxiliary gutters.
Surface raceways.

Boxes, enclosures, and cabinets.

Sk =

1.2 DEFINITIONS
A.  EMT: Electrical metallic tubing
B.  FMC: Flexible metal conduit
C.  GRC: Galvanized rigid steel conduit.
D.  MC: Metal Clad Cable
E. LFMC: Liquid-tight flexible metal conduit

F. RNC: Rigid nonmetallic conduit

1.3 SUBMITTALS
A.  Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and
cabinets.
B. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are

shown and coordinated with each other, using input from installers of items involved:

1. Structural members in paths of conduit groups with common supports.
2. HVAC and plumbing items and architectural features in paths of conduit groups with common
supports.
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PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A.  Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

B. GRC: Comply with ANSI C80.1 and UL 6.

C. MC: Comply with UL 1569 and NEC article 330.

D.  PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

SNk

Comply with NEMA RN 1,

External PVC Coating Thickness: 0.040 inch, minimum.
Internal urethane coating Thickness: 0.002 inch, minimum.
Hot dipped galvanized threads

PVC Coating shall be of the same manufacturer of the conduit.

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

F. FMC: Comply with UL 1; single strip, continuous, flexible interlocked double-wrapped steel,
galvanized inside and outside forming smooth internal wiring channel.

G.  LFMC: Flexible steel conduit with PVC jacket, UV stable, machine tool gray in color, lightweight
aluminum core internal construction and complying with UL 360.

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

1.

6.

Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA 70.
Fittings for EMT:

a. Material: Steel.

b. Type: Set screw.

Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for
environmental conditions where installed, and including flexible external bonding jumper.
Fittings for PVC-coated Rigid Steel Conduits: Minimum PVC thickness of 0.040 inch, 0.002
inch thickness of internal urethan, overlapping sleeves protecting threaded joints. All conduit
bodies shall be NEMA 4x Rated with encapsulated stainless steel screws.

Fittings for LFMC: Body, gland and lock nut shall be steel of malleable iron. Ground cone
shall be steel, sealing ring and insulator shall be blue molded thermoplastic at 150°C (221°F)
maximum.

Fittings for GRC: Threaded rigid steel conduit fittings. Comply with NEMA FB 2.10.

L Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities having jurisdiction for
use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints
from corrosion and to enhance their conductivity.
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NONMETALLIC CONDUITS, TUBING, AND FITTINGS

Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined
in NFPA 70, by a qualified testing agency, and marked for intended location and application.

RNC: Type EPC-40-PVC for 90°C, complying with NEMA TC 2 and UL 651 unless otherwise
indicated.

Materials must have tensile strength of 7,000-7,200 psi at 73.4°F, flexural strength of 12,000 psi and
compressive strength of 9,000 psi.

Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.

Raceway, fittings, and cement must be produced by the same manufacturer who must have had a
minimum of ten (10) years’ experience in manufacturing of these products.

METAL WIREWAYS AND AUXILIARY GUTTERS

Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise indicated,
and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wireways as required for complete
system.

Wireway Covers: Hinged cover secured with captive screws unless otherwise indicated.

Finish: Manufacturer's standard enamel finish NEMA 250 rated.

NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS

Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

Description: Fiberglass polyester, extruded and fabricated to required size and shape, without holes or
knockouts. Cover shall be gasketed with oil-resistant gasket material and fastened with captive screws
treated for corrosion resistance. Connections shall be flanged and have stainless-steel screws and oil-
resistant gaskets.

Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down straps,
end caps, and other fittings shall match and mate with wireways as required for complete system.

Solvents and Adhesives: As recommended by conduit manufacturer.
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2.5

2.6

SURFACE RACEWAYS

Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

Surface Metal Raceways:
1. Refer to drawings for location(s), type(s), and quantity(s) of surface metal raceway.
a. Surface finish: be satin, anodized #204 type clear, Class R1 mil-Spec with minimum
anodized finish of .004” unless otherwise noted.
Surface Nonmetallic Raceways: Two- or three-piece construction, complying with UL 5A, and

manufactured of rigid PVC with texture and color selected by Architect from manufacturer's standard
colors. Product shall comply with UL 94 V-0 requirements for self-extinguishing characteristics.

BOXES, ENCLOSURES, AND CABINETS

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed
in wet locations shall be listed for use in wet locations.

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

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1.

Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 Ib. Outlet
boxes designed for attachment of luminaires weighing more than 50 Ib shall be listed and marked for
the maximum allowable weight.

Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 1b.

L. Listing and Labeling: Paddle fan outlet boxes shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and application.

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

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

Box extensions used to accommodate new building finishes shall be of same material as recessed box.
Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
Gangable boxes are allowed.

Cabinets:

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 4



Blake Engineering PLLC CCHS Cooling Tower Replacement Project

1. NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable front,
finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.
3. Key latch to match panelboards.
4. Metal barriers to separate wiring of different systems and voltage.
5. Accessory feet where required for freestanding equipment.
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.
2.7 SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

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

1. Tests of materials shall be performed by an independent testing agency.
Strength tests of complete boxes and covers shall be by either an independent testing agency or
manufacturer. A qualified registered professional engineer shall certify tests by manufacturer.
3. Testing machine pressure gages shall have current calibration certification complying with
ISO 9000 and ISO 10012 and traceable to NIST standards.

2.8 MANUFACTURERS

A.  Raceway and Fitting Manufacturers: subject to compliance with requirements, provide products by
one of the following (no exceptions):

Wheatland Tube

Allied Tube & Conduit
Thomas & Betts

Hubble

Legrand

Calbond

Western Tube and Conduit
Republic Conduit

PRI R WD =

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A.  The following application must be adhered to. Raceways installed that are not conforming to this
listing must be removed and replace with specified material at no additional expense.

Raceway Types Applications
Galvanized Rigid Steel Where exposed to mechanical injury, where
Conduit (GRC) specifically required; indoors where exposed to
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Raceway Types Applications

moisture; where required by codes and for all circuits
in excess of 600 volts. Outdoor locations, sump and
ejector pits, elevator pits, loading docks, garage,
rooftops and gymnasium.

PVC Coated Galvanized Rigid | Where exposed to extreme outdoor and indoor

Steel Conduit (GRC) corrosion and or weather conditions: Stub out of
Concrete applications. In applications where two (2)
UL Listed Layers of Corrosion protection is required
and Hot Dipped Galvanized Conduit as Primary
Protection is listed PVC Coating is listed as Primary
Corrosion is also UL Listed.

Electrical Metallic tubing Use in every instance except where another material is
(EMT) not specified.
Metal Clad Cable (MC) Lighting and receptacle branch circuits concealed in

dry hollow spaces of a building. May not be used in
areas where it would be subjected to physical damage,
or where prohibited by Code.

Flexible Metal Conduit Use in dry areas for connections to lighting fixtures in
hung ceilings, connections to equipment installed in
removable panels of hung ceilings; at all transformer or
equipment raceway connections where sound and
vibration isolation is required.

Liquid-Tight Flexible Metal Use in areas subject to moisture where flexible metal
Conduit conduit is unacceptable, at connections to all motors,
and all raised floor areas.

Rigid Non-Metallic Schedule 40 - Where raceways are in a slab below
Conduit grade levels; for raceway duct banks.

Schedule 80 - For underground raceways outside of the
building which are not encased in concrete.

Wireways and Auxiliary Where indicated on the Contract Documents and as
Gutters otherwise specifically required.
Boxes and Enclosures NEMA 250, Type 1, except use NEMA 250, Type 4 in

kitchens and damp/or wet locations. Outdoors use
NEMA 250, Type 3R.

B. Provide separate raceways for all wiring systems, including security, data, paging, low voltage et al.
All 480Y/277 volt wiring must be kept independent of 208Y/120 volt wiring. Emergency system
wiring must be kept independent of the normal system wiring. Provide grounding conductor within
all circuits. Minimum size 3/4-inch for home runs and 1-inch minimum for power distribution.
Wiring of each type and system must be installed in separate raceways.

C. Raceway Fittings: Compatible with raceways and suitable for use and location.
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3.2

1. Rigid Galvanized Steel Conduit (GRC): Use threaded rigid steel conduit fittings. Comply with
NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type of

conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits

and fittings. Use sealant recommended by fitting manufacturer and apply in thickness and

number of coats recommended by manufacturer.

EMT: Use setscrew steel fittings. Comply with NEMA FB 2.10.

4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

W

Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
Install surface raceways only where indicated on Drawings.

Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

INSTALLATION
Comply with NECA 1 and NECA 101 for installation requirements except where requirements on
Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with

NFPA 70 limitations for types of raceways allowed in specific occupancies and number of floors.

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

Complete raceway installation before starting conductor installation.

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for
hangers and supports.

Arrange stub-ups so curved portions of bends are not visible above finished slab.

Install no more than the equivalent of three 90-degree bends in any conduit run except for control
wiring conduits, for which fewer bends are allowed. Support within 12 inches of changes in direction.

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

Support conduit within 12 inches of enclosures to which attached.

Provide one (1) empty 3/4-inch raceway for each three (3) spare unused poles or spaces of each flush-
mounted panelboard. Terminate empty 3/4-inch conduits in a junction box, which after completion is
accessible to facilitate future branch circuit extension. Provide pull lines in each raceway.

Raceways in hung ceilings shall be installed on and secured to the slab or primary structural members
of the ceiling, not to lathing channels or T-bars, Z-bars or other elements which are direct supports of
the ceiling panels. Secure conduit firmly to the steel with clips and fittings de
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signed for that purpose. Install as high as possible but not less than 1'-0" above the hung ceilings.

K.  Raceways Embedded in Slabs:

1. Install no raceway in the concrete slab except with the permission of the Structural Engineer
and written consent of the Owner.

2. Do not install raceways larger than 1-1/4-inch size in structural concrete slabs.

3. In no case will the installation of raceways be permitted to interfere with proper placement of
principal reinforcement.

4. Place raceways in the structural slabs between the upper and lower layers of reinforcing steel.
Careful bending of the conduits is required.

5. Space the raceways embedded in concrete slabs not less than eight (8) inches on centers and as
widely spaced as possible where they converge at panels or junction boxes.

6. Install raceways running parallel to slabs supports, such as beams, columns and structural
walls, not less than 12 inches from such supporting elements.

7. Secure saddle supports for conduit, outlet boxes, junction boxes, inserts, etc. with suitable
adhesives during concrete pour of the slab to prevent displacement.

8. Arrange raceways to cross building expansion joints at right angles with expansion fittings.

L. Stub-ups to Above Recessed Ceilings:

L. Use EMT for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an
enclosure.

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

N.  Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound
prior to assembly.

0.  Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to
protect conductors including conductors smaller than No. 4 AWG.

P. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or
cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal bushings
on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated throat metal
grounding bushings on service conduits.

Q.  Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts
hand tight plus 1/4 turn more.

R. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the
locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

S. Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll cutter or a
guide to make cut straight and perpendicular to the length.
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T. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less
than 200-1b tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap
underground raceways designated as spare above grade alongside raceways in use.

U. Surface Raceways:

1. Install surface raceway with a minimum 2-inch radius control at bend points.
Secure surface raceway with screws or other anchor-type devices at intervals not exceeding 48
inches and with no less than two supports per straight raceway section. Support surface
raceway according to manufacturer's written instructions. Tape and glue are not acceptable
support methods.

V.  Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed
sealing compound. For concealed raceways, install each fitting in a flush steel box with a blank cover
plate having a finish similar to that of adjacent plates or surfaces. Install raceway sealing fittings
according to NFPA 70.

W.  Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or boxes are
between the seal and the following changes of environments. Seal the interior of all raceways at the

following points:
1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
2. Where an underground service raceway enters a building or structure.

3. Where otherwise required by NFPA 70.
X.  Comply with manufacturer's written instructions for solvent welding RNC and fittings.
Y.  Expansion-Joint Fittings:

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

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

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 degF
temperature change.

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

4. Install expansion fittings at all locations where conduits cross building or structure expansion
joints.
5. Install each expansion-joint fitting with position, mounting, and piston setting selected

according to manufacturer's written instructions for conditions at specific location at time of
installation. Install conduit supports to allow for expansion movement.
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AA.

Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches flexible
conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission,
or movement; and for transformers and motors.

1.
2.

Use LFMC in damp or wet locations subject to severe physical damage.
Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

OUTLET, JUNCTION, AND PULL BOXES

1.

Provide outlet, junction, and pull boxes as indicated on the Contract Documents and as
required for the complete installation of the various electrical systems, and to facilitate proper
pulling of the cables. Size the junction boxes and pull boxes per the NEC. Size the boxes on
any empty conduit systems as if containing conductors of No.4 AWG.

The exact location of outlets and equipment is governed by the structural conditions and
obstructions, or other equipment items. When necessary, relocate outlets so that when fixtures
or equipment are installed, they will be symmetrically located according to the room layout and
will not interfere with other work or equipment. Verify final location of outlets, panels
equipment, etc., with the Architect prior to installation.

Back-to-back outlets in the same wall, or "thru-wall" type boxes are not permitted. Provide 12-
inch minimum spacing for outlets shown on opposite sides of a common wall to minimize
sound transmission.

Fit outlet boxes in finished ceilings or walls with appropriate covers, set flush with the finished
surface. Where more than one (1) switch or device is located at one (1) point, use gang boxes
and covers unless otherwise indicated. Sectional switch boxes or utility boxes are not
permitted. Provide tile box or 4 inch square box with tile ring in masonry walls not plastered
or furred. Where drywall material is utilized, provide plaster ring. Provide outlet boxes of type
and size suitable for the specific application. Where outlet boxes contain two (2) or more 277
volt devices, or where devices occur of different applied voltages, or where normal and
emergency devices occur in the same box, provide suitable barrier(s).

All outlet and device box depths shall have sufficient depth to prevent damage to the
conductors when devices or utilization equipment are installed as intended in the box.

Types of Boxes and Fittings for Various Locations:
Location Type
Outlet Galvanized pressed steel
Outlet exposed to moisture or Cast type conduit fitting
outdoors
Splice Galvanized pressed steel
Splice exposed to moisture or Cast type conduit fitting or sheet metal (472" x
outdoors 5" x 3" minimum)
Pull or Junction Cast type conduit fitting or sheet metal (475" x
5" x 3" minimum)
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BB.

CC.

DD.

EE.

FF.

GG.

HH.

IL.

Location Type
Pull or Junction - Outdoors Aluminum (4’4" x 5" x 3" minimum)
Terminal Sheet steel (6" x 6" x 3" minimum)
Terminal - Outdoors Aluminum (6" x 6" x 3" minimum)
PULL BOX SPACING
1. Provide pull boxes so no individual conduit run contains more than the equivalent of four (4)

quarter bends (360° total).

2. Conduit Sizes 174" and Larger:

a. Provide boxes to prevent cable from being excessively twisted, stretched or flexed
during installation.

b. Provide boxes so that maximum pulling tensions do not exceed the cable manufacturer's
recommendations.

c. Provide support racks for boxes with multiple sets of conductors so that the conductors
do not rest on any metal work inside the box.

3. Conduit Sizes 1 inch and Smaller, provide boxes at every (Maximum Distances):

Distance Run Type

150 feet straight runs

100 feet runs with one (1) 90° bend or equivalent

75 feet runs with two (2) 90° bends or equivalent

50 feet runs with three (3) or (4) four 90° bends or

equivalent.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually
indicated, give priority to ADA requirements. Install boxes with height measured to center of box
unless otherwise indicated.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and
install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight

connection between box and cover plate or supported equipment and box.

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

Locate boxes so that cover or plate will not span different building finishes.

Support boxes of three gangs or more from more than one side by spanning two framing members or
mounting on brackets specifically designed for the purpose.

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

Set metal floor boxes level and flush with finished floor surface.
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JJ. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.
33 INSTALLATION OF UNDERGROUND CONDUIT
A.  Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench bottom
as specified elsewhere in the project specifications for pipe less than 6 inches in nominal
diameter.

2. Install backfill as specified elsewhere in the project specifications.

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of
conduit run, leaving conduit at end of run free to move with expansion and contraction as
temperature changes during this process. Firmly hand tamp backfill around conduit to provide
maximum supporting strength. After placing controlled backfill to within 12 inches of finished
grade, make final conduit connection at end of run and complete backfilling with normal
compaction as specified elsewhere in the project specifications.

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

a. For stub-ups at equipment mounted on outdoor concrete bases and where conduits
penetrate building foundations, extend steel conduit horizontally a minimum of
60 inches from edge of foundation or equipment base. Install insulated grounding
bushings on terminations at equipment.

5. Underground Warning Tape: Comply with requirements in Section 260553 "Identification for
Electrical Systems."

34 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
A.  Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with
requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."
3.5 FIRESTOPPING
A.  Install firestopping at penetrations of all fire-rated floor and wall assemblies, per the project
specifications.
3.6 PROTECTION
A.  Protect coatings, finishes, and cabinets from damage and deterioration.

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

2. Repair damage to PVC coatings or paint finishes with matching touchup coating recommended
by manufacturer.

END OF SECTION 260533
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND
CABLING

PART 1 - GENERAL

1.1

A.

1.2

A.

SUMMARY

Section Includes:

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

3. Sleeve-seal fittings.

4. Grout.

5. Silicone sealants.

SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

A.

D.

SLEEVES

Wall Sleeves:

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain
2. Elliilron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure

pipe, with plain ends and integral waterstop unless otherwise indicated.
Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel
sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with
tabs for screw-fastening the sleeve to the board.
PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.
Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

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

Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.
2. Minimum Metal Thickness:
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2.2

A.

23

A.

B.

C.

D.

24

A.

B.

a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side
larger than 16 inches, thickness shall be 0.052 inch.
b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more

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

SLEEVE-SEAL FITTINGS

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

GROUT

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

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

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

Packaging: Premixed and factory packaged.

SILICONE SEALANTS

Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade
indicated below.

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

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

PART 3 - EXECUTION

3.1

A.

B.

C.

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

Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit
Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
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3.3

a. Seal annular space between sleeve and raceway or cable, using joint sealant
appropriate for size, depth, and location of joint. Comply with requirements in
Section 079200 "Joint Sealants."

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

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or
cable unless sleeve seal is to be installed.

4, Install sleeves for wall penetrations unless core-drilled holes or formed openings are used.

Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both
surfaces of walls. Deburr after cutting.

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

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

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved
opening.
2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

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

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

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

SLEEVE-SEAL-SYSTEM INSTALLATION

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

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

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

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

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

END OF SECTION 260544
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

A.

A.

B.

C.

SUMMARY
Section Includes:

Color and legend requirements for raceways, conductors, and warning labels and signs.
Labels.

Bands and tubes.

Tapes and stencils.

Tags.

Signs.

Cable ties.

Paint for identification.

Fasteners for labels and signs.

WX_NAN R DD =

SUBMITTALS
Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components and
profiles, and finishes for electrical identification products.

Identification Schedule: For each piece of electrical equipment and electrical system components to
be an index of nomenclature for electrical equipment and system components used in identification

signs and labels. Use same designations indicated on Drawings.

Delegated-Design Submittal: For arc-flash hazard study.

PART 2 - PRODUCTS

2.1

A.

PERFORMANCE REQUIREMENTS

Comply with ASME A13.1 and IEEE C2.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

Comply with ANSI Z535.4 for safety signs and labels.

Comply with NFPA 70E requirements for arc-flash warning labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by
label printers, shall comply with UL 969.
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G.  Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.

1. Temperature Change: 120 deg F, ambient; 180 deg F, material surfaces.

2.2 COLOR AND LEGEND REQUIREMENTS
A.  Raceways and Cables Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type.

B. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed below
for ungrounded service, feeder and branch-circuit conductors.

1. Color shall be factory applied.
Colors for 208/120-V Circuits:
a. Phase A: Black.
b. Phase B: Red.
c. Phase C: Blue.
3. Colors for 240-V Circuits:
a. Phase A: Black.
b. Phase B: Red.
4, Colors for 480/277-V Circuits:
a. Phase A: Brown.
b. Phase B: Orange.
c. Phase C: Yellow.
5. Color for Neutral: White.
Color for Equipment Grounds: Green.
7. Colors for Isolated Grounds: Green with white stripe.

o

C.  Warning Label Colors:
1. Identify system voltage with black letters on an orange background.
D.  Warning labels and signs shall include, but are not limited to, the following legends:
1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."
2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."
2.3 LABELS

A.  Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and
chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.

B. Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with
diameters sized to suit diameters and that stay in place by gripping action.
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2.5

Self-Adhesive Wraparound Labels: Preprinted, 3-mil-thick, polyester or vinyl flexible label with
acrylic pressure-sensitive adhesive.

1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective
shield over the legend. Labels sized such that the clear shield overlaps the entire printed
legend.

2. Marker for Labels: Machine-printed, permanent, waterproof, black ink recommended by

printer manufacturer.

Self-Adhesive Labels: Polyester or Vinyl, thermal, transfer-printed, 3-mil-thick, multicolor,
weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and
location.

1. Minimum Nominal Size:
a. 1-1/2 by 6 inches for raceway and conductors.
b. 3-1/2 by 5 inches for equipment.
C. As required by authorities having jurisdiction.
BANDS AND TUBES

Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2
inches long, with diameters sized to suit diameters and that stay in place by gripping action.

Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed identification
labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery occurs at a maximum of
200 deg F. Comply with UL 224.

TAPES AND STENCILS

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.

Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils
thick by 1 to 2 inches wide; compounded for outdoor use.

Tape and Stencil: 4-inch-wide black stripes on 10-inch centers placed diagonally over orange
background and is 12 inches wide. Stop stripes at legends.

Floor Marking Tape: 2-inch-wide, 5-mil pressure-sensitive vinyl tape, with black and white stripes
and clear vinyl overlay.

Underground-Line Warning Tape:

1. Tape:
a. Recommended by manufacturer for the method of installation and suitable to identify
and locate underground electrical and communications utility lines.
b. Printing on tape shall be permanent and shall not be damaged by burial operations.
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2.6

2.7

c. Tape material and ink shall be chemically inert and not subject to degradation when

exposed to acids, alkalis, and other destructive substances commonly found in soils.
2. Color and Printing:

a. Comply with ANSIZ535.1, ANSIZ535.2, ANSIZ535.3, ANSIZ535.4, and
ANSI Z535.5.

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE".

C. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE".

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 1
inch.
TAGS

Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with
self-locking cable tie fastener.

Nonmetallic Preprinted Tags: Polyethylene tags, 0.015-inch-thick, color-coded for phase and
voltage level, with factory printed permanent designations; punched for use with self-locking cable

tie fastener.

Write-on Tags:

1. Polyester Tags: 0.010-inch-thick, with corrosion-resistant grommet and cable tie for
attachment.
2. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker recommended

by printer manufacturer.

SIGNS

Baked-Enamel Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size
required for application.
2. 1/4-inch grommets in corners for mounting.

3. Nominal Size: 7 by 10 inches.

Metal-Backed Butyrate Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 0.0396-inch
galvanized-steel backing, punched and drilled for fasteners, and with colors, legend, and size
required for application.

2. 1/4-inch grommets in corners for mounting.

3. Nominal Size: 10 by 14 inches.

Laminated Acrylic or Melamine Plastic Signs:

1. Engraved legend.
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2. Thickness:
a. For signs up to 20 sq. in., minimum 1/16 inch.
b. For signs larger than 20 sq. in., 1/8 inch thick.
c. Engraved legend with black letters on white face.
d Punched or drilled for mechanical fasteners with 1/4-inch grommets in corners for
mounting.
e. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.
CABLE TIES
General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and Type 6/6
nylon.
1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi.
3. Temperature Range: Minus 40 to plus 185 deg F.
4. Color: Black, except where used for color-coding.

UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, self-
extinguishing, one piece, self-locking, and Type 6/6 nylon.

=

Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi.
Temperature Range: Minus 40 to plus 185 deg F.

Color: Black.

Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.

SNk W=

Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D 638: 7000 psi.
UL 94 Flame Rating: 94V-0.

Temperature Range: Minus 50 to plus 284 deg F.

Color: Black.

MISCELLANEOUS IDENTIFICATION PRODUCTS

Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Retain paint system applicable for surface material and location (exterior or interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.
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PART 3 - EXECUTION

3.1

32

A.

PREPARATION

Self-Adhesive Identification Products: Before applying electrical identification products, clean
substrates of substances that could impair bond, using materials and methods recommended by
manufacturer of identification product.

INSTALLATION

Verify and coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop Drawings,
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent
designations throughout Project.

Install identifying devices before installing acoustical ceilings and similar concealment.

Verify identity of each item before installing identification products.

Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation and
maintenance manual.

Apply identification devices to surfaces that require finish after completing finish work.

Install signs with approved legend to facilitate proper identification, operation, and maintenance of
electrical systems and connected items.

System Identification for Raceways and Cables under 600 V: Identification shall completely
encircle cable or conduit. Place identification of two-color markings in contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and
signal connections.

Emergency Operating Instruction Signs: Install instruction signs with white legend on a red
background with minimum 3/8-inch-high letters for emergency instructions at equipment used for
power transfer.

Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for viewing
from the floor.

Accessible Fittings for Raceways: Identify the covers of each junction and pull box of the following
systems with the wiring system legend and system voltage. System legends shall be as follows:

1. "EMERGENCY POWER."
2. "POWER."
3. "UPS."
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L. Vinyl Wraparound Labels:
1. Secure tight to surface of raceway or cable at a location with high visibility and accessibility.
2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate
to the location and substrate.

M.  Snap-around Labels: Secure tight to surface at a location with high visibility and accessibility.

N.  Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high visibility and
accessibility.

0. Self-Adhesive Labels:

1. On each item, install unique designation label that is consistent with wiring diagrams,
schedules, and operation and maintenance manual.
2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-

inch-high label; where two lines of text are required, use labels 2 inches high.

P. Snap-around Color-Coding Bands: Secure tight to surface at a location with high visibility and
accessibility.

Q.  Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility and
accessibility.

R.  Marker Tapes: Secure tight to surface at a location with high visibility and accessibility.
S. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and accessibility.
1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches where splices or taps are made. Apply last two turns of tape with no

tension to prevent possible unwinding.

T. Tape and Stencil: Comply with requirements in painting Sections for surface preparation and paint
application.

U.  Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written
instructions.

V.  Underground Line Warning Tape:

1. During backfilling of trenches, install continuous underground-line warning tape directly
above cable or raceway at 6 to 8 inches below finished grade. Use multiple tapes where
width of multiple lines installed in a common trench or concrete envelope exceeds 16 inches
overall.

2. Limit use of underground-line warning tape to direct-buried cables.

W.  Metal Tags:

1. Place in a location with high visibility and accessibility.
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X.  Nonmetallic Preprinted Tags:
1. Place in a location with high visibility and accessibility.

Y.  Baked-Enamel Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on
minimum 1-1/2-inch-high sign; where two lines of text are required, use signs minimum 2
inches high.

Z. Metal-Backed Butyrate Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.
2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-

inch-high sign; where two lines of text are required, use labels 2 inches high.

AA. Laminated Acrylic or Melamine Plastic Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.
2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-

inch-high sign; where two lines of text are required, use labels 2 inches high.
BB. Cable Ties: General purpose, for attaching tags, except as listed below:

1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

END OF SECTION 260553
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.

Lighting and appliance branch-circuit panelboards.

1.2 DEFINITIONS

A.  ATS: Acceptance testing specification.

w

o 0

GFCI: Ground-fault circuit interrupter.
GFEP: Ground-fault equipment protection.

HID: High-intensity discharge.

E. MCCB: Molded-case circuit breaker.

F. SPD: Surge protective device.

G.  VPR: Voltage protection rating.

1.3 SUBMITTALS

A.  Product Data: For each type of panelboard.

1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and
components indicated.

2. Include dimensions and manufacturers' technical data on features, performance, electrical
characteristics, ratings, and finishes.

B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.
Show tabulations of installed devices with nameplates, conductor termination sizes,
equipment features, and ratings.

3. Detail enclosure types including mounting and anchorage, environmental protection,
knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.

4. Detail bus configuration, current, and voltage ratings.

S. Short-circuit current rating of panelboards and overcurrent protective devices.

6. Include evidence of NRTL listing for SPD as installed in panelboard.

7. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

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

9. Key interlock scheme drawing and sequence of operations.
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1.4

1.5

1.6

1.7

1.8

10.  Include time-current coordination curves for each type and rating of overcurrent protective
device included in panelboards. Submit on translucent log-log graft paper; include selectable
ranges for each type of overcurrent protective device. Include an Internet link for electronic
access to downloadable PDF of the coordination curves.

Qualification Data: For testing agency.

Panelboard Schedules: For installation in panelboards. Submit final versions after load balancing.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals.

1. In addition to items specified in other sections, include the following:
a. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.
b. Time-current curves, including selectable ranges for each type of overcurrent

protective device that allows adjustments.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective covering
for storage and identified with labels describing contents.

1. Keys: Two spares for each type of panelboard cabinet lock.
Circuit Breakers Including GFCI and GFEP Types: Two spares for each panelboard.

3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type,
but no fewer than three of each size and type.

4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each
size and type, but no fewer than three of each size and type.

QUALITY ASSURANCE

Manufacturer Qualifications: ISO 9001 or 9002 certified.

DELIVERY, STORAGE, AND HANDLING

Handle and prepare panelboards for installation according to NEMA PB 1.

FIELD CONDITIONS
Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in
spaces is complete and dry, work above panelboards is complete, and temporary HVAC
system is operating and maintaining ambient temperature and humidity conditions at
occupancy levels during the remainder of the construction period.
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B.

1.9

A.

B.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:
a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F.
b. Altitude: Not exceeding 6600 feet.

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

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

3. Comply with NFPA 70E.

WARRANTY

Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in materials
or workmanship within specified warranty period.

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace
SPD that fails in materials or workmanship within specified warranty period.

PART 2 - PRODUCTS

2.1

A.

B.

PANELBOARDS AND LOAD CENTERS COMMON REQUIREMENTS
Product Selection for Restricted Space: Drawings indicate maximum dimensions for panelboards
including clearances between panelboards and adjacent surfaces and other items. Comply with

indicated maximum dimensions.

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

Comply with NEMA PB 1.
Comply with NFPA 70.

Enclosures: Flush and Surface-mounted, dead-front cabinets.

1. Rated for environmental conditions at installed location.
a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
b. Outdoor Locations: NEMA 250, Type 3.
C. Kitchen and Wash-Down Areas: NEMA 250, Type 4X, stainless steel.
d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
NEMA 250, Type 12.
2. Height: 84 inches maximum.
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box

dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and shall
have no exposed hardware.
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Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral with

enclosure body. Arrange to isolate individual panel sections.

Finishes:

a. Panels and Trim: Galvanized steel, factory finished immediately after cleaning and
pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime
coat and thermosetting topcoat.

b. Back Boxes: Galvanized steel.

c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices
and other components.

F. Incoming Mains:

1.
2.

Location: Convertible between top and bottom.
Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main
breaker.

G.  Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity, depending on rating of panelboard.
a. Plating shall run entire length of bus.
b. Bus shall be fully rated the entire length.

2. Interiors shall be factory assembled into a unit. Replacing switching and protective devices
shall not disturb adjacent units or require removing the main bus connectors.

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.

4. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance
applications. Mount electrically isolated from enclosure. Do not mount neutral bus in gutter.

S. Split Bus: Vertical buses divided into individual vertical sections.

H.  Conductor Connectors: Suitable for use with conductor material and sizes.
1. Material: Hard-drawn copper, 98 percent conductivity.
. Terminations shall allow use of 75 deg C rated conductors without derating.

3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, for
larger conductors.

4, Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in the
panelboard.

5. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the bar for
each pole in the panelboard.

6. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at
opposite end of bus from incoming lugs or main device.

7. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. Locate on
load side of main device unless otherwise noted on plans.

8. Gutter-Tap Lugs: Mechanical type suitable for use with conductor material and with

matching insulating covers. Locate at same end of bus as incoming lugs or main device.

L. NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority
having jurisdiction for use as service equipment with one or more main service disconnecting and
overcurrent protective devices. Panelboards or load centers shall have meter enclosures,
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2.2

2.3

24

wiring, connections, and other provisions for utility metering. Coordinate with utility company for
exact requirements.

Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, filler
plates, and necessary appurtenances required for future installation of devices.

1. Percentage of Future Space Capacity: See drawings.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current
available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.

1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-circuit
ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.

2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V shall
have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms
symmetrical.

PERFORMANCE REQUIREMENTS

Surge Suppression: Factory installed as an integral part of indicated panelboards, complying with
UL 1449 SPD Type 1 or Type 2.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

Approved manufacturers:

1. Eaton

2. Square D

3. Siemens

4, General Electric

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
Mains: Circuit breaker or lugs only.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units.

Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with
tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door shall
permit access to breaker operating handles and labeling, but current carrying terminals and bus shall
remain concealed.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.

1. Electronic Trip Circuit Breakers:
a. 100 percent rated
b. RMS sensing.
c. Field-replaceable rating plug or electronic trip.
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o

Digital display of settings, trip targets, and indicated metering displays.

Multi-button keypad to access programmable functions and monitored data.
Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and
magnitude of fault that caused the trip.

Integral test jack for connection to portable test set or laptop computer.
Field-Adjustable Settings:

1)  Instantaneous trip.

2) Long- and short-time pickup levels.

3) Long and short time adjustments.

4) Ground-fault pickup level, time delay, and I squared T response.

2. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault
protection (6-mA trip).

3. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip).

4. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-
pole configuration.

5. Subfeed Circuit Breakers: Vertically mounted.

6. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.

b. Breaker handle indicates tripped status.

C. UL listed for reverse connection without restrictive line or load ratings.

d Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
materials.

e. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and HID lighting circuits.

f. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

g. Communication Capability:  Circuit-breaker-mounted or integral communication
module with functions and features compatible with power monitoring and control
system.

h. Shunt Trip: 24-V trip coil energized from separate circuit, set to trip at 75 percent of
rated voltage.

1. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage with field-
adjustable 0.1- to 0.6-second time delay.

j- Rating Plugs: Three-pole breakers with ampere ratings greater than 150 amperes shall
have interchangeable rating plugs or electronic adjustable trip units.

k. Alarm Switch: Single-pole, normally open contact that actuates only when circuit
breaker trips.

L. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall
be removable only when circuit breaker is in off position.

m.  Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking ground-
fault protection function with other upstream or downstream devices.

n. Multipole units enclosed in a single housing with a single handle or factory assembled
to operate as a single unit.

0. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in off
position.

25 IDENTIFICATION

A.  Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and
number of poles shall be located on the interior of the panelboard door.

PANELBOARDS
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B.

C.

Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC
rating.

Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with
transparent plastic protective cover.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all
other circuits.

PART 3 - EXECUTION

3.1

A.

32

A.

EXAMINATION

Verify actual conditions with field measurements prior to ordering panelboards to verify that
equipment fits in allocated space in, and comply with, minimum required clearances specified in
NFPA 70.

Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.

Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have been
subjected to water saturation.

Examine elements and surfaces to receive panelboards for compliance with installation tolerances
and other conditions affecting performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors and
panels.

Comply with NECA 1.

Install panelboards and accessories according to NEMA PB 1.1.

Equipment Mounting:

1. Attach panelboard to the vertical finished or structural surface behind the panelboard.

Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from panelboards.

Mount top of trim at a height so that the operating handle of the top-most switch or circuit breaker,
in ON position, is not higher than 79 inches (2000 mm) above finished floor or grade, unless
otherwise indicated.
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3.3

3.4

Mount panelboard cabinet plumb and rigid without distortion of box.
Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.

Mount surface-mounted panelboards to steel slotted supports 5/8 inch in depth. Orient steel slotted
supports vertically.

Install overcurrent protective devices and controllers not already factory installed.
1. Set field-adjustable, circuit-breaker trip ranges.
Tighten bolted connections and circuit breaker connections using calibrated torque wrench or
torque screwdriver per manufacturer's written instructions.
Make grounding connections and bond neutral for services and separately derived systems to
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, and
connections to separate ground bars.
Install filler plates in unused spaces.
Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space designated
to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor space or below

slab not on grade.

Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load
balancing.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning signs
complying with the project specification requirements for identification.

Create a directory to indicate installed circuit loads after balancing panelboard loads; incorporate
Owner's final room designations. Obtain approval before installing. Handwritten directories are not

acceptable. Install directory inside panelboard door.

Panelboard Nameplates: Label each panelboard with a nameplate complying with the project
specifications.

Device Nameplates: Label each branch circuit device in power panelboards with a nameplate
complying with the project specifications.

Install warning signs complying with requirements of the project specifications.

FIELD QUALITY CONTROL
Perform tests and inspections.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect

components, assemblies, and equipment installations, including connections, and to assist in
testing.

PANELBOARDS 262416 - 8



Blake Engineering PLLC CCHS Cooling Tower Replacement Project

3.5

Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder,
and control circuit.
2. Test continuity of each circuit.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test for low-voltage air circuit
breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6 Circuit
Breakers and Paragraph 7.19.1 Surge Arrestors, Low-Voltage. Do not perform optional tests.
Certify compliance with test parameters.

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

3. Perform the following infrared scan tests and inspections and prepare reports:
a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days

after Final Acceptance, perform an infrared scan of each panelboard. Remove front
panels so joints and connections are accessible to portable scanner.

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

Prepare test and inspection reports, including a certified report that identifies panelboards included
and that describes scanning results, with comparisons of the two scans. Include notation of
deficiencies detected, remedial action taken, and observations after remedial action.

ADJUSTING

Adjust moving parts and operable components to function smoothly and lubricate as recommended
by manufacturer.

Set field-adjustable circuit-breaker trip ranges as specified in the Electrical Power System Study,
required per specification section 260573 and furnished by the Electrical Contractor.

Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance,
measure load balancing and make circuit changes. Prior to making circuit changes to achieve load
balancing, inform Engineer of effect on phase color coding.

1. Measure loads during period of normal facility operations.
Perform circuit changes to achieve load balancing outside normal facility operation schedule
or at times directed by the Owner.

3. After changing circuits to achieve load balancing, recheck loads during normal facility
operations. Record load readings before and after changing circuits to achieve load
balancing.

4, Tolerance: Maximum difference between phase loads, within a panelboard, shall not exceed
20 percent.

5. Update panelboard directories, accordingly, and provide updated directories to Owner within

five business days of load balancing.
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3.6 PROTECTION

A.  Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain temperature
according to manufacturer's written instructions.

END OF SECTION 262416
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