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SECTION 26 00 01 - ELECTRICAL GENERAL PROVISIONS

PART 1 - GENERAL
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The general provisions of the Contract, including the Conditions of the Contract (General,
Supplementary, and other Conditions as appropriate, apply to the Work specified in this
Section.

Refer to all Electrical Divisions of the Specifications as well as the Specifications for the
other various trades and materials and be thoroughly familiar with all provisions regarding
electrical work.

BIDDING REQUIREMENTS AND RESPONSIBILITIES

A.

Prime bidder is responsible for all work, of all trades and sub-contractors bidding this
project. It is the prime bidder's responsibility, prior to submitting a bid to ensure that sub-
contractors coordinate all aspects of the work between trades, sub-contractors, etc. to the
fullest extent possible.

Prime bidder shall ensure that all sub-contractors, suppliers, equipment vendors, etc.,
obtain all necessary and pertinent contract document information pertaining to their work
prior to the submission of a bid. Contractor shall realize that different sub-contractors may
furnish equipment, accessories, devices, etc. necessary for a complete and working
installation, that require provision of services by another sub-contractor or trade.

Bidders of all or any portions of this section or division are required to review all contract
documents including but not limited to Architectural drawings, Structural drawings,
Mechanical drawings, Plumbing drawings, Electrical drawings, etc. to coordinate
requirements and responsibilities with and through prime bidder.

Bidders of all or any portions of this section or division, by furnishing a bid on a portion of
the prime contract are indicating that they have received all contract documents and
coordinated services provided under their portion of the work with the prime bidder; they
are indicating that they have expressed any pertinent questions (which would result from
a detailed, thorough review of the entire set of contract documents) to the prime bidder in
accordance with the general provisions of the Specifications requirements, prior to bidding.

All timely, pertinent, questions provided in writing prior to bids, in accordance with the
general provisions of the Specifications requirements, will be clarified, defined, or otherwise
explained in a written addendum and/or addendums prior to bids, in accordance with the
general provisions of the Specifications requirements.

Itis not the intention of these contract documents to leave any issue relating to coordination
between trades or sub-contractors vaguely defined. The intention is to define all issues,
coordination matters, equipment requirements, sizes, routing, etc. to the satisfaction of the
prime bidder, prior to receipt of bids.

Bidders of all or any portions of this section or division, by virtue of the submission of a bid
to the prime bidder, are indicating that they have reviewed the entire set of contract
documents with due diligence and regard for the Owner's desire for a comprehensive and
complete bid proposal; that they have expressed all concerns or questions requiring
clarification on matters of coordination between trades and/or sub-contractors; that they
have expressed any such concerns or questions in writing in accordance with contract
document’s General Provisions requirements.
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Prime bidders, by submission of a comprehensive bid on the project are indicating that the
subcontractors selected in their bid have complied with all contract document’'s General
Provisions requirements, that they have indicated in writing, prior to bidding, all questions
or concerns requiring clarification and/or explanation and have documented any and all
specific exclusions involving work that would generally be considered to be work of their -
trade. The prime bidder shall coordinate all work so that anything excluded by the bidder
of all or any portions of this section or division, have been addressed prior to bids in one of
the following manners:

1. The work has been confirmed, by the prime bidder, to be work of another trade or
subcontractor whose proposal is also being accepted.
2. Clarification of the matter has been made through the prime design professional

via written addendum and is clearly and mutually understood by the prime bidder
and the party raising the issue/question or seeking clarification.
3. The work has been accepted as the responsibility of the prime contractor directly.

1.3 MATERIAL AND EQUIPMENT

A

G.

The term "provide" when used in the Contract Documents includes all items necessary for
the proper execution and completion of the work.

Specific reference in the Specifications to any article, device, product, material, fixture,
form or type of construction by name, make or catalog number, shall be interpreted as
establishing a standard of quality and shall not be construed as limiting competition; and
the Contractor, in such cases, may at his option use any article, device, product, material,
fixture, form or type of construction which in the judgement of the Architect expressed in
writing is equivalent to that specified.

Coordinate and properly relate all work of this Division to building structure and work of all
other trades.

Visit premises and become thoroughly familiar with existing conditions; verify all
dimensions in field. Advise Architect of any discrepancies prior to Bid Date in accordance
with contract document's General Provisions.

Do not rough-in for any item or equipment furnished by others or noted "Not in Contract”
(NIC), without first receiving rough-in information or determining rough-in requirements
from other trades and/or Architect.

Provide storage and protection for all equipment and materials in accordance with
requirements of contract document's General Provisions. Replace any equipment and
materials damaged by improper handling, storage, or protection, at no additional cost to
the Owner.

Keep premises clean in accordance with requirements of contract document’s General
Provisions.

1.4 SUBSTITUTIONS

A

Substitutions are allowed under La. R.S. 38:2291 and La R.S. 38:2292. Any requests for
prior approval (as provided for under La. R.S. 38:2295) including any re-submitted data,
shall be received by the Architect/Engineer a minimum of ten (10) working days prior to bid
date. Submittals sent via facsimile and/or electronic mail will not be accepted. The
Contractor shall recognize that it may be necessary to submit certain requests for prior
approval sooner than the final date listed in the Instructions to Bidders, depending upon
the complexity and completeness of the submittal. If, in the opinion of the
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Architect/Engineer, there is neither sufficient time available nor adequate descriptive data
attached to the submittal, the submittal will not be considered. Except as otherwise
specified, materials and equipment shall be new and bear the approval label of the
Underwriters Laboratories, Inc. for the type of installation required.

B. Basis of design of systems is based on specific equipment for performance, size, shape,
color, construction material, etc... If the use of other manufacturer's equipment, even
though approved by Architect, involves additional cost due to space requirements,
foundation requirements, increased mechanical or electrical services, the cost of such
extra work shall be borne by the contractor. Even though a manufacturer's name appears
in the Contract Documents as having acceptable equipment, his equipment shall be
classified as being a substitute to the equipment originally designed for and named in the
Contract Documents. Substitute equipment, materials, etc., will not be allowed to deviate
from basis of design requirements.

C. All requests for prior approval shall identify where proposed material matches or exceeds
the performance of the equipment specified. In addition, such submittal shall also clearly
identify all deficiencies compared to specified product. Submittal of general cut sheets will
be returned rejected.

D. Submit all prior approval requests to: Grant Wallis, gwallis@adginc.org
E. The following items shall be submitted for prior approval:

1. Lighting Fixtures

2. Pull Boxes

3. Wire

4, Dimming Systems/Lighting Control Systems

1.5 DRAWINGS AND SPECIFICATIONS

A The specific intent of these Contract Documents is to provide the various systems,
equipment, etc. to the Owner complete and in a thoroughly calibrated and functional
condition.

B. The Drawings shall not be construed as shop drawings. In the event of a possible

interference with piping or equipment of another trade, items requiring set grade and
elevations shall have precedence over other items. Should any major interference develop,
immediately notify the Architect.

C. In laying out Work, refer to mechanical, electrical, structural, and architectural drawings at
all times in order to avoid interference and undue delays in the progress of the Work.

1.6 CODES AND REGULATIONS

A Work shall be in full accord with the LA Sanitary Code, 2026 N.E.C. (NFPA 70), local
ordinances, building codes, and other applicable national, state, and local regulations.

B. Equipment shall conform to requirements and recommendations of the National Bureau of
Fire Underwriters and National Fire Protection Association (NFPA).

C. Items provided under this Division shall comply with the American National Standards
Institute (ANSI) "Specifications for Making Buildings and Facilities Accessible to and
Usable by Physically Handicapped People," ANSI A 117.1, and the Americans with
Disabilities Act (A.D.A.).
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D. Work called for in these Plans and Specifications shall be executed by competent
workmen.

E. In the possible event of conflict between codes or regulations and Contract Documents,
notify the Architect/Engineer immediately.

F. The drawings show approximate locations only of feeders, branch circuits, outlets, etc.,
except where specific routing or dimensions are indicated. The Architect reserves the right
to make reasonable changes in locations indicated, before roughing-in, without additional
cost to the Owner.

G. Because of the small scale of the drawings, it is not possible to indicate all of the offsets,
fittings, and accessories required. The Contractor shall investigate the structural and finish
conditions affecting his work and shall arrange such work accordingly, fittings, bends,
junction boxes, pull boxes, access panels, and accessories required to meet such
conditions at no additional costs to the Owner.

1.7 FEES, PERMITS, AND TAXES

A Obtain and pay for permits required for the Work of this Division. Pay fees in connection
therewith, including necessary inspection fees.

B. Pay any and all taxes levied for Work of this Division, including municipal and/or state sales
tax where applicable.

1.8 MANUFACTURER'S DIRECTIONS

A. Install and operate equipment and material in strict accord with manufacturer's installation
and operating instructions. The manufacturer's instructions shall become part of the
Contract Documents and shall supplement Drawings and Specifications.

1.9 SUBMITTAL DATA

A. Submit shop drawings, project data, and samples in accordance with requirements of the
General Provisions of the contract documents. Submittals shall be received no later than
thirty (30) consecutive calendar days from effective date of “Notice to Proceed”.

B. Shop drawings shall consist of published ratings or capacity data, detailed construction
drawings for fabricated items, wiring and control diagrams, performance curves, installation
instructions, manufacturer's installation drawings, and other pertinent data. Submit
drawings showing revisions to equipment layouts due to use of alternate or substitute
equipment.

C. Where manufacturers and suppliers of equipment, materials, etc. are unable to fully comply
with Contract Document basis of design requirements, specifically call such deviations to
attention of Architect/Engineer on submittals. Typed deviations on a separate sheet;
underlined statements or notations on standard brochures, equipment fly sheets, etc. will
not be accepted. Submittals shall clearly indicate where material submitted meets and/or
exceeds the performance criteria of the equipment used as the basis of design of the
project. Failure to note compliance with the basis of design material/equipment shall result
in rejection of submittals.

D. Approval of submittals shall not relieve Contractor from furnishing required quantities and
verifying dimensions. In addition, approval shall not waive original intent of Contract
Documents.
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Failure to obtain written approval of equipment shall be considered sufficient grounds for
rejection of said equipment regardless of the stage of completion of the project.

Contractor shall submit Submittals/Shop Drawings on all equipment listed below. In
addition, contractor shall refer to subsequent sections of the Electrical portion of the
specifications for additional shop drawing submittal requirements.

Lighting Fixtures

Pull Boxes

Wire

Dimming Systems/Lighting Control Systems

APON =

Shop drawings may be submitted electronically as described below.

1. Must be in a portable document format (PDF).
2. Submit directly to ADG’s Electrical Project Manager: Project Manager — Grant
Wallis, gwallis@adginc.org

Shop Drawings/submittals shall be submitted as grouped together and stated below and
shall be submitted simultaneously. Electrical gear shop drawings shall not be submitted
until approval is obtained for all HVAC and plumbing equipment. Prior to submission of
electrical gear shop drawings, contractor shall obtain a copy of the approved mechanical
and plumbing submittals. Any modifications required to be made to the electrical gear due
to changes in electrical requirements (increases and/or decreases) of the mechanical and
plumbing equipment shall be clearly notated in the electrical gear submittals.

1. Light Fixtures, Dimming Systems/Lighting Control systems
2. Pull Boxes and Wire

1.10 PROJECT COORDINATION

A.

B.

Refer to applicable Electrical Specification Sections for products work of this Division.

Refer to all plumbing, mechanical and fire protections specifications sections for related
products affecting work of these electrical sections.

Coordinate handling of all products, materials, etc., through the Contractor. Coordinate
space, access, clearances, etc., through the Contractor prior to preparation of shop
drawing submittal.

The Contractor is herein cautioned to note that the work involved is a complicated
renovation and a new addition project requiring continuous owner occupancy. The
Contractor should review the phasing plans/descriptions and visit the project site to
determine existing conditions. The Contractor will be held responsible for allowing for
these conditions in his bid.

111 SERVICE CONTINUITY

A

At all times during the construction of the project, electric service shall be maintained to all
portions of the site and existing facility, except with prior written approval from the
Architect/Engineer of interruptions. It shall be the responsibility of the contractor to provide,
install and maintain (fuel included) any required rental generators to accomplish said task.
Any required interruptions of electric service due to work being performed under this
Contract shall be scheduled in writing 2 minimum of forty-eight (48) hours in advance after
consultation with the Architect/Engineer and the Owner and shall occur when permitted by
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the Architect/Engineer. The Contractor shall be responsible for any overtime pay required
to meet these requirements, at no additional cost to the Owner.

1.12  VALUE ENGINEERING (V/E):

A While it may be in the Owner's interest to consider the first cost money saving that may be
generated via alternatives and options generated via participation in Value Engineering,
contractor shall realize that substantive offers of Value Engineering (V/E), if accepted by
the Owner, constitute a design-build agreement (offer and acceptance) with the owner, and
drastically change the design concept of the project, as developed by the Professional of
Record identified on the Contract Documents.

B. Should contractor offer, and the owner accept value engineering options that alter aspects
of the system design, equipment, performance and/or performance verification or
monitoring of respective systems, the contractor shall provide duly licensed professional
engineering consultants working on behalf of the contractor (including sub-contractors and
equipment vendors/manufacturers) to review, approve and take professional responsibility
for performance and suitability of V/E hybrid systems, materials or operational changes
related to respective V/E items. The contractor’s licensed professional engineering
consultants and the contractor assume any and all responsibility for the design and
suitability in terms of performance, of hybrid systems installed, as contractor’s Professional
of Record, absolving the original project Professional of Record (identified on the original
Contract Documents, released for the original project Bid/Negotiation) from responsibility
for the V/E hybrid systems portion of the work.

C. The contractor, via the offer and acceptance of value engineering items on the project
agrees to provide professional engineering design services and take full and complete
responsibility for the hybrid design. Further, the contractor's (V/E Items) professional of
record (either employees, or independent consultants to the contractor) through the offer
and acceptance of V/E items, agree to indemnify and hold harmless the project owner, the
owner'’s original A/E team (Professional of Record on behalf of the owner for the original
Contract Documents) their heirs and assigns in regard to the V/E changes and their impact
on the systems altered, affected or modified, in whole or in part. The Professional of
Record shown on the original Contract Documents in regard to the systems altered,
adjusted, revised, modified or otherwise affected by the value engineering items
implemented, shall be absolved of design responsibility as a result of implementation of
VIE items, and their original use of Engineering Seals used for original Contract
Documents, shall not apply.

D. Contractor shall refer to subsequent specification sections for additional requirements for
submission and approval of VE items.

1.13 PROJECT RECORD DOCUMENTS

A. Keep Project Record Documents in accordance with general provision requirements of the
specifications.

B. During construction period, keep accurate records of installations paying particular
attention to major interior and exterior underground and concealed piping, ductwork, etc.

C. The Contractor shall obtain a minimum of one (1) set of the contract documents including
all addenda and change orders (including CAD/Revit files) as prepared by the
Architect/Engineer.

D. If the Contractor elects to vary from the Contract Documents and secures prior approval

from the Architect/Engineer for any phase of the work, he shall record in a neat and
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readable manner all such variances on the contract documents in red ink. Prior to
requesting substantial completion, the marked-up set of contract documents shall be
returned to the Architect/Engineer for approval.

E. All deviations from sizes, locations and from all other features of the installation shown in
the Contract Documents shall be recorded.

F. In addition, it shall be possible using these drawings to correctly and easily locate, identify
and establish sizes of all piping, directions, and the like, as well as other features of work
which will be concealed underground and/or in the finished building.

G. Locations of underground work shall be established by dimensions to columns, lines or
walls, locating all turns, etc. and by properly referenced centerline or invert elevations and
rates of fall.

H. For work concealed in the building, sufficient information shall be given so it can be located

with reasonable accuracy and ease. In some cases, this may be by dimension. In others,
it may be sufficient to illustrate the work on the drawings in relation to the spaces in the
building near which it was actually installed. The decision of the Architect/Engineer in this
matter will be final.

I The following requirements apply to all Record Drawings:

They shall be maintained at the Contractor's expense.

All such drawings shall be done carefully and neatly.

Additional drawings shall be obtained at the Contractor's expense.

They shall be kept up-to-date during the entire course of the work and shall be

available upon request for examination by the Architect/ Engineer and when

necessary, by other trades, to establish clearances for other parts of the work.

8. Record Drawings shall be returned to the Architect/Engineer upon completion of
the work and are subject to approval of the Architect/ Engineer.

6. CAD/Revit files can be provided upon request (proper release forms must be

completed). Contractor shall update CAD/Reuvit files to reflect As-Built conditions

and shall submit revised file back to Architect/Engineer as part of the close-out

documents.

PN

1.14 OPERATION AND MAINTENANCE DATA

A. Refer to the specification Sections related to PROJECT CLOSEOUT or OPERATION AND
MAINTENANCE DATA for procedures and requirements for preparation and submittal of
maintenance manuals.

B. Provide the Owner with three (3) copies of printed instructions indicating various pieces of
equipment by name and model number, complete with parts lists, maintenance and repair
instructions and test and balance report.

C. COPIES OF SHOP DRAWINGS WILL NOT BE ACCEPTABLE AS OPERATION AND
MAINTENANCE INSTRUCTIONS.

D. This information shall be bound in plastic hardbound notebooks with the job name,
Architect and Engineer names permanently embossed on the cover. Rigid board dividers
with labeled tabs shall be provided for different pieces of equipment. Submit manuals to
the Architect for approval.
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In addition to the operation and maintenance brochure, the Contractor shall provide a
separate brochure which shall include registered warranty certificates on all equipment,
especially any pieces of equipment which carry warranties exceeding one (1) year.

As part of the O & M binders, contractor shall include copies of all studies and test reports
performed as part of this project, including but not limited to, the following:

1. Acceptance Testing Reports
a. Light Survey
2. All specified photos of installations including open trenches, grounding

terminations, pole foundation rough-ins, etc...

The operation and maintenance brochure shall be furnished with a detailed list of all
equipment furnished to the project, including the serial number and all pertinent nameplate
data such as voltage, amperage draw, recommended fuse size, rpm, etc. The Contractor
shall include this data on each piece of equipment furnished under this contract including
but not limited to those items listed below.

1 Lighting Fixtures

2. Pull Boxes

3. Wire

4 Dimming Systems/Lighting Control Systems

1.15  EXCAVATING AND BACKFILLING

A

Provide excavating and backfilling necessary for Work of this Division. Comply with
provisions of specification section pertaining to Site Work, if applicable.

Trenches shall be inspected by Code Authorities and/or Owner's Representative before
and after piping is laid. Give Owner's Representative 24-hour notice for each inspection. If
any trenches are filled without Owner's Representative and/or authority having jurisdiction
inspection and as subsequently found to be deficient, the trenches shall be uncovered,
inspected, and then re-filled, if requested by Owner's Representative. Prior to covering any
and all underground facilities, including but not limited to conduit, ground rods,
terminations, etc., Contractor shall take clear and concise digital photos and shall forward
said photos to Engineer prior to covering said utilities.

Provide minimum 24 inches of cover to finish grades or paving at raceways.

Protect and maintain trenches in dry condition until piping has been inspected and
approved. Immediately after approval, backfill trenches in tamped layers. Repeat backfill
and tamping 6 months after initial coverage has been accomplished to avoid swale
development from sinking soils.

Compact fill to satisfaction of Architect and/or Owner's Representative.

Prior to any excavating, Contractor shall be responsible for having all utilities in the area of
excavation located and marked by an approved company with a minimum of five (5) years’
experience locating underground facilities. This includes all owner owned utilities on their
site.

Approximate locations shown on the drawings shall not be used. Any facility damaged by
the Contractor's underground work shall be repaired and/or replaced at no additional cost
to the Owner
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1.19

CUTTING AND PATCHING

A.

Comply with requirements of the Specifications regarding cutting and patching. Locate and
timely install sleeves as required to minimize cutting and patching.

Cutting, fitting, repairing, patching, and finishing of Work shall be done by craftsmen skilled
in their respective trades. Where cutting is required, cut in such a manner as not to weaken
structure, partitions, or floors. Holes required to be cut must be cut or drilled without
breaking out around the holes. Where patching is necessary in finished areas of the
building, the Architect will determine the extent of such patching and refinishing.

Repairing Roadways and Walks: Where this contractor cuts or breaks roadways or walks
to lay the piping, he shall repair or replace these sections to match existing, unless
specifically identified as the responsibility of others.

PAINTING

A.

Painting shall be provided under the Specification section regarding painting, unless
specified otherwise. Leave exposed piping, materials, and equipment clean and free of
rust, grease, dirt, etc. before and after painting.

Factory finished equipment, fixtures, and materials which are marred, chipped, scratched,
or otherwise unacceptable shall be repaired or replaced under this Division to Architect
satisfaction, at no additional cost to Owner.

Coordinate all painting requirements with prime bidder prior to bids.

All exposed conduit, materials, hangers, anchors, etc., are to be primed and painted. Color
shall match adjacent surfaces where not specifically designated otherwise. All galvanized
materials shall be suitably treated prior to painting to ensure adhesion.

All exterior electrical gear (panels, meter cans, CT can, switchboards, safety switches, etc.)
shall be painted to match adjacent wall surface(s). All interior panels (flush mount) shall
have their covers painted to match adjacent wall surface(s).

All exterior receptacles, junction boxes, speakers, trumpets, shall be painted to match
adjacent wall surface(s).

EXISTING CONDITIONS

A.

The Electrical Contractor shall visit the building site to determine existing conditions and
will be held responsible for allowing for these conditions in his bid.

Note that this area of work will have storm drainage, mechanical and electrical utilities
located underground and within and under the buildings. It is part of this work for the
Contractor to determine the scope and location of all utilities to be installed with this project
and arrange his work around others. There will be no extra consideration for work
discovered as being hidden after the bid, and no change orders for extra cost that may be
caused by unknown after bid conditions. The drawings show approximate locations only of
feeders, branch circuits, outlets, etc., except where specific routing or dimensions are
indicated. The Architect reserves the right to make reasonable changes in locations
indicated, before roughing-in, without additional cost to the Owner.

PROTECTION OF APPARATUS
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A The Contractor shall take precautions necessary at all times to properly protect his
apparatus from damage. Failure on the part of the Contractor to comply with the above to
the Architect's satisfaction shall be sufficient cause for the rejection of the particular piece
of apparatus in question.

120 MINOR DEVIATIONS

A The Contractor shall realize that the drawings cannot delve into every step, sequence, or
operation necessary for the completion of the project without drawing on the Contractor's
experience. Only typical details are shown on the plans. In cases where the Contractor is
not certain about the method of installation of his work, he shall ask for details. Lack of
details will not be an excuse for improper installation.

121 SALVAGED MATERIALS

A. The Owner shall have priority for the selection of salvaged material and equipment. Any
equipment, light fixtures, devices, ballasts, materials, etc. selected to remain property of
the Owner shall be removed and delivered to a location on the site as designated by the
Owner. Material and equipment not retained by the Owner shall become the property of
this Contractor and shall be removed from the site by him.

B. The Contractor shall obtain written approval of all material and equipment determined not
to be salvaged by the Owner.

1.22  SAFETY PRECAUTIONS
A. Work methods and project safety are the Contractor's sole responsibility.

B. Contractor shall furnish and place proper guards for prevention of accidents. He should
provide and maintain any other necessary construction required to secure safety of life or
property, including maintenance of sufficient lights during all day and night hours as
required to secure such protection.

C. Temporary electrical services during construction should be maintained in perfect
condition. Frayed, lose or opened connections should not be used for temporary services.
The Contractor should use only equipment in first class working condition for construction
services.

123 TEMPORARY CONSTRUCTION LIGHTING

A. The Contractor should provide and install construction lighting as required by General
Contractor and other trades. The installation shall conform to requirements of the National
Electrical Code.

124  SUPERVISION

A Contractor shall personally, or through an authorized and competent representative,
constantly supervise the work done from beginning to completion and final acceptance. To
the best of his ability, he shall keep the same foreman and workmen throughout the project
duration. Foreman shall be present at project site at all times while work under this section
of the contract documents is being performed. Foreman shall be accessible by cellular
phone at all times. Respective telephone numbers shall be forwarded to
Architect/Engineer prior to commencement of work on this project.
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125 CAD/REVIT FILES

A. ADG will provide, upon request, CAD/Reuvit files to the contractors for use in preparing
submittals and record drawings. Plans will be provided at a cost of $10.00 per drawings
sheet requested. By submitting request for CAD/Revit files, contractors automatically
consent to the verbiage contained in the CAD/Revit release form contained in the plans.
This includes any all limitations, restrictions, indemnifications, etc... contained therein.

PART 2 - RODUCTS

2.1 EQUIPMENT LABELS

A. Panelboards, safety switches, equipment cabinets, motor starters and other equipment
shown on the drawings and furnished and/or installed under this section of the
Specifications shall be labeled with laminated plastic nameplates inscribed to identify
equipment with description shown on the drawings for panels, the name of the equipment
controlled for motor starters, or the system or function involved for other equipment.
Provide typewritten panelboard directories indicating the equipment served and its location
using final approved room numbers, etc.,, as directed by the Architect. Refer to
specification section — Electrical Distribution System and details(s) for additional
requirements.

PART 3 - EXECUTION
3.1 COORDINATION OF TRADES

A. Where work is in close proximity to the work of other contractors, the Contractor shall
review plans of other contractors and coordinate his work with theirs. The Electrical
Contractor shall verify the location of lighting fixtures, beams, structural members, conduit,
ductwork, pipes or other obstructions before beginning his work in the area. Notify the
Architect where proper clearances do not occur or where the work of others would interfere
with the safe and/or proper operation of this work.

3.2 HARMONIC DISTORTION

A IEEE 519-1992 - Harmonic Control in Electrical Power Systems shall be a requirement of
this project. Harmonic filters (passive or active), phase multiplication devices, or any other
components required to mitigate harmonic voltage THD to 5% and current THD to 8%
maximum levels shall be an integral part of the VFD system. Compliance measurement
shall be based on THD added (during VFD full load operation compared to across-the-line
operation) at the VFD circuit breaker terminals or actual THD measurement at the VFD
circuit breaker terminals during full load VFD operation. Designs which employ shunt tuned
filters must be designed to prevent the importation of outside harmonics which could cause
system resonance or filter failure. Calculations supporting the design, including a system
harmonic flow analysis, must be provided as part of the submittal process for shunt tuned
filters. Any filter designs which cause voltage rise at the VFD terminals must include
documentation in compliance with the total system voltage variation of plus or minus 10%.
Documentation of Power Quality compliance shall be part of the commissioning required
by the VFD supplier. Actual job site measurement testing shall be conducted at full load
and documented in the operation and maintenance manuals. Harmonic measuring
equipment utilized for certification shall carry a current NiTS calibration certificate. The final
test report shall be reviewed, and compliance certification stamped by a licensed
professional engineer (PE).
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3.3

3.4

3.5

SUPPORTS AND FOUNDATIONS

A

Support all items covered by this Specification directly from building structural members
independent of any ceilings or any other installed item. Panelboards and switches may be
attached to suitably reinforced walls. Ground or slab mounted equipment shall be mounted
on a separate four-inch-high concrete slab. Extending 6" beyond equipment footprint on all
sides.

Do not attach items of this Specification to HVAC ductwork, ceiling grids and ceiling support
members, piping or other equipment unless specifically shown otherwise. Where
applicable, all equipment including conduit shall be supported from overhead wall, floor or
roof structures using galvanized channel or angle members for a rigid support. Position
supports and equipment such that access through lay-in ceilings or panels is not impaired
and all Code required clearances are maintained.

Where applicable, under no circumstances is the Contractor to attach to or support from
any bar joist bridging. Any supports to the bar joists or any structural systems shall be
approved by the Architect. All supplemental angle or channel iron required to support
equipment of this Specification shall be furnished by the Electrical Contractor.

EQUIPMENT LAYOUT

A

The physical location and arrangements of electrical equipment is shown on the Plans and
is to be used by the Contractor as a guideline in construction. It is the responsibility of the
Contractor to review the Plans with the proposed equipment and equipment of other
contractors that are affected, and to ensure that all Code required clearances, wiring
distances and maintenance accesses, including equipment heights, of all items are
maintained. Alternate arrangements to accomplish the above due to field conditions or
changes in physical size of the equipment proposed for the project are to be submitted to
the Architect for review before any work is begun or equipment ordered.

All electrical gear arrangements shall be presented in a 1/4-inch scaled drawing showing
all equipment, including those of other contractors. This includes all electrical rooms,
mechanical rooms, mechanical yards, electrical yards, service platforms, boiler rooms,
etc... Include shop drawing cut sheets and applicable information. Indicate on the drawing
by dimension all required Code clearances, wiring distances and maintenance access
requirements. Where equipment heights are required to be coordinated with architectural
or other items, indicate revised heights. Refer to "MOUNTING HEIGHTS."

GUARANTEE

A

The Contractor shall guarantee all materials, equipment and workmanship for a period of
one (1) year from the date of final acceptance of the project. This guarantee shall include
furnishing of all labor and material necessary to make any repairs, adjustments or
replacement of any equipment, parts, etc. necessary to restore the project to first class
condition. This guarantee shall include the replacement of lamps. Warranties exceeding
one (1) year are hereinafter specified with individual pieces of equipment.

If the Contractor’s office is in excess of a fifty (50) mile radius of the project, he shall appoint
a local qualified contractor to perform any emergency repairs or adjustments required
during the guarantee period. The name of the contractor appointed to provide emergency
services shall be submitted to the Architect/Engineer for approval.
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3.6 CLEANING

A. Refer to the Specification Section relating to PROJECT CLOSEOUT or FINAL CLEANING
for general requirements for final cleaning.

B. Clean all light fixtures, and lenses prior to final acceptance and replace inoperable drivers

or LED modules.

END OF SECTION 26 00 01
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SECTION 26 05 00 - BASIC MATERIALS AND METHODS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
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The general provisions of the Contract, including the Conditions of the Contract (General,
Supplementary, and other Conditions; as appropriate, apply to the work specified in this
section.

Refer to all portions of the Contract Documents as well as the plans and specifications for
the other various trades and materials and be thoroughly familiar with all provisions
regarding electrical work.

PART 2 - PRODUCTS

2.1 WIRE (600 VOLT AND BELOW)

A

All conductors used in the work shall be soft drawn annealed copper having a composition
of not less than 98% of pure copper. Conductors shall be standard code gauge in size,
insulated, and shall have insulation rated for use at 600 volts. The contractor’s bid shall
reflect the use of all copper conductors unless specifically indicated otherwise. When
aluminum conductors are used as part of the V.E. process, their use shall be limited to
circuits, feeders and services rated 150 Amperes and larger and shall be of the high alloy,
compact stranded type, Southwire SIM pull THHN, SIM pull THWN or equivalent. It shall
be the contractor's responsibility for properly upsizing the conductors and associated
conduit to achieve the equivalent ampere rating of the circuit/feeder/service as specified
for copper conductors. As part of this VE item, Contractor shall provide an updated riser
diagram (one-line diagram) indicating proposed conductor changes.

Unless otherwise noted or specified, insulation shall be Type THWN. Wires shall be of the
single conductor type and shall be stranded. Wire insulation shall not contain any asbestos
materials.

Wire #8 AWG and smaller may be type MC-cable where allowed by applicable codes and
ordinances.

Throughout the system, conductors shall be identified as to phase and voltage of system
by color-coding. Color-coding shall be continuous the full length of wire for all wire sizes.
Identification by permanent paint bands or tags at outlets will not be acceptable. Surface
printing at regular intervals on all conductors shall indicate manufacturer, size, voltage, and
insulation type. White and/or gray colored insulation shall be used for grounded conductors
and only for grounded conductors.

The color code assigned to each phase wire shall be consistently followed throughout the
project. The following systems of color-coding shall be strictly adhered to:

1. 2771480 Volt, 3-Phase, 4-wire Wye Systems
a. Grounding leads = green
b. Grounded neutral leads = gray
c. Ungrounded phase wires = brown, orange, yellow

Where multiple neutral conductors are installed in a common raceway, the neutral
conductor for each circuit shall be separately identified in accordance with the National
Electric Code (NEC).
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22 CONDUIT

A

J.

Unless otherwise specified or shown on the drawings, all conduit shall be rigid galvanized
steel (RGS), electrical metallic tubing (EMT), or rigid nonmetallic conduit (PVC) as allowed
in the paragraphs below.

RGS may be used for conduit shown run underground (red concrete encasement required),
may be used in concrete slabs, and shall be used for conduit run exposed to the weather
(locations defined as damp locations and wet locations in Article 100 of the NEC) and shall
be run in hazardous areas.

EMT shall be used for conduit not encased in concrete, not exposed to the weather, not
run underground, and not run in hazardous areas.

PVC may be used for conduit run in concrete slabs or may be run underground
(underground only where permitted by NEC and local ordinances). Concrete encasement
will not be required on underground runs unless specifically noted or specified elsewhere.
PVC shall not be run exposed nor concealed in walls nor above ceilings nor in hazardous
areas. When rigid nonmetallic conduit (PVC) is installed underground, it shall be Schedule
80 at all underground road crossings, at all underground driveway crossings, and when
required by the NEC or local ordinance or specified otherwise. PVC Schedule 40 may be
used at all other underground locations. The only use of exposed above ground PVC
conduit shall be for telephone service entrance use up utility poles (Schedule 80 required),
for CATV service entrance use up utility pole (Schedule 80 required) or for power utility
service entrance use up utility pole (Schedule 80 required).

Where PVC is utilized for underground installations, RGS 90° elbows and conduit shall be
utilized to turn conduit vertical and to rise up to above grade/slab.

All conduit shall be new and shall bear the inspection label of the Underwriters
Laboratories, Inc. (U.L.).

Where multiple conduits are installed underground in the same trench, carlon snap-n-stac
spacers, or approved equivalent, shall be utilized and spaced a maximum of 5'-0" apart.
Provide pre-cast, 4" thick, concrete bases at each spacer and where conduits are turned
to be installed in a vertical orientation. Provide spacers immediately before and after all
elbows and where conduit transitions from underground to above ground.

Fittings for rigid steel conduit and EMT shall be hot-dipped galvanized and shall be of an
approved type specially designed and manufactured for their purpose.

All flexible conduit, where installed indoors and outdoors, shall be of the flexible liquid tight
metallic type. Flexible weatherproof electrical conduit is prohibited from use on this project.

Metallic conduit shall be metallized, sheradized, or hot-dipped galvanized.

2.3 METAL-CLAD CABLE (600 VOLTS AND BELOW)

A.

Where permitted by NEC and local codes and ordinances, metal-clad (MC) cables may be
used in lieu of conduit and wiring specified elsewhere herein.

Installation of MC cables shall be in compliance with the National Electric Code (NEC).

Conductors shall be softdrawn annealed copper having a composition of not less than 98%
of pure copper.
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2.5

2.6

Conductors shall be solid -type, standard Code gauge in size, insulated, and shall be rated
for use at 600 volts or below. Minimum size shall be No. 12.

Conductor insulation shall be of a type listed in the NEC and be rated for 75 deg. C (167
deg. F) as a minimum and shall be of a type approved for use in MC cable.

EXPANSION FITTINGS

A

Each conduit that is buried in or rigidly secured to the building construction on opposite
sides of a building expansion joint and each long run of exposed conduit that may be
subject to excessive stresses shall be provided with an expansion fitting. Expansion fittings
shall be made of hot-dipped galvanized malleable iron and shall have a factory-installed
packing, which will prevent the entrance of water, a pressure ring, and a grounding ring.

In addition to the grounding ring, a separate grounding conductor shall be provided. This
grounding conductor shall be an external flexible copper ground securely bonded by
approved grounding straps on each end of the fitting. Grounding conductor may be omitted
when expansion fitting includes an approved integral grounding conductor or device.

Where conduits are buried in concrete, they shall cross the building expansion joints at
right angles. Ends of conduit shall be provided with insulated bushings.

PULL BOXES

A.

Furnish and install pull boxes. Boxes shall be code gauge galvanized steel with screw
attached access panels unless noted otherwise in top, side or bottom as required.

PHOTOELECTRIC CONTROLS

A.

Unless otherwise noted on the drawings, photoelectric controls shall be electronic-
stem/swivel with sensor on side: Intermatic EK4236S or equivalent by Voltage and power
requirements of circuits controlled per drawings.

PART 3 - EXECUTION

3.1

WIRE (600 VOLT AND BELOW)

A.

Service entrance, feeders, and motor circuit conductors shall be run their entire length
without joints or splices. Splices and joints in branch circuit wiring shall be only at outlets
or in accessible junction boxes.

Joints and splices in branch circuit wiring shall be made with compression type solderless
connectors. Connectors of the nonmetallic screw on type are not acceptable.

Terminations or splices for conductors # 6 AWG and larger shall utilize Burndy Unitap,
Polaris Black or equivalent connectors.

Unless otherwise specified, all wiring shall be installed in conduit.

No wire shall be smaller than No. 12 for power or lighting service, fixture whips or for switch
legs. Wire for each branch circuit shall be of a single size and type from the branch circuit
protective device to the last outlet on the circuit unless noted otherwise.

Not more than three (3) branch circuits shall be installed in a raceway for three-phase
electrical systems. For single phase electrical systems, the number of circuits in any one
raceway shall be limited to two (2).
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3.2

Branch circuits shall have a 200% rated neutral where more than one (1) branch circuit is
in a raceway and the neutral conductor is shared. The neutral should match the branch
phase wire size when only one (1) circuit is in a raceway and when the neutral conductor
is not shared. Refer to the "Multiple Circuit Neutral Wiring Diagram." Provide multi-pole
breakers to simultaneously trip all phase conductors for shared neutral circuits.

Branch circuit home run numbers shown on the drawings shall be used for connection of
circuit wiring to similarly numbered protective devices in branch circuit panelboards.

Where the length of a home run, from panel to the first outlet exceeds 75 feet (75') for 120-
volt circuits or 175 feet (175') for 277-volt circuits, the conductor size shall be No. 10 AWG
or that shown on the drawings, whichever is larger.

For all 3-phase circuits, contractor shall provide and install a full-size neutral conductor and
a grounding conductor for a complete 5-wire circuit. If the neutral conductor is not required
by the equipment, contractor shall install wire nuts on each end of the neutral conductor
for future use.

CONDUIT

A

When conduits are shown to be installed in the floor slab, under the floor slab, or
underground, whenever possible and approved by the Architect/Engineer, conduits one-
inch (1") trade size and smaller shall be installed in the concrete floor slab. Conduits
embedded in concrete slabs shall have lateral spacing not less than three diameters except
where the slab has been specially designed to accommodate closer spacing.

Conduits larger than one-inch (1") trade size shall not be installed in the floor slab and shall
be installed a minimum of twelve inches (12") below the floor slab.

Conduits shown underground but not in or under a floor slab shall be installed not less than
twenty-four inches (24") below grade. Conduit locations shall be identified by means of 4"
wide; detectable, red warning/ marker tape installed in trench in accordance with NEC
requirements.

Prior to backfilling of trenches and /or providing concrete encasement, contractor shall take
photographs of conduit installation including spacers/supports and concrete support
blocks. In addition, prior to backfiling trenches and after concrete encasement, take
additional photographs of installation. Submit photographs to engineer upon request.

Rigid conduit joints shall be made with threaded fittings made up tight with at least five
threads fully engaged. Compression type threadless fittings and setscrew type fittings shall
not be used for RGS unless specifically approved in writing by the Architect/Engineer.

Couplings and connectors for EMT shall be compression type or cast-iron set screw type.

Where conduits enter boxes or cabinets that do not have threaded hubs the conduit shall
be secured in place with galvanized locknuts inside and outside and shall have bushings
inside for interior locations. All exterior terminations shall be made with Meyers hubs or
approved equivalent. Conduits larger than one inch (1") shall have galvanized insulating
bushings.

All conduits shall be installed as indicated or scheduled on the drawings and shall be of
sufficient size to accommodate the required number of insulated conductors including
equipment-grounding conductor. A grounding conductor shall be pulled in every raceway
and properly terminated. The Contractor shall increase the conduit size from that shown
on the drawings where necessary to accommodate the equipment-grounding conductor
and/or where to comply with the NEC.
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Unless otherwise noted, conduit shall be run concealed. Conduit runs from wall mounted
receptacles, toggle switches, etc. shall be run concealed in walls whenever possible.

Conduit runs shall be straight; elbows and bends shall be uniform, symmetrical, and free
from dents or flattening. All conduit shall be installed with runs parallel or perpendicular to
walls, ceilings and structural members.

Conduit shall not be run nearer than three inches (3") to hot water or steam pipes except
where crossings are unavoidable. Conduit shall be kept at least one inch (1") from covering
of pipe crossed and the conductor size shall be increased one (1) size

Conduit shall be held securely in place by approved hangers and fasteners of appropriate
design and dimensions for the particular application. Support shall be such that no strain
will be transmitted to the outlet box and/or pull box supports. Conduit shall be secured only
to the building structure.

All conduit runs shall be installed in accordance with all applicable sections of the National
Electrical Code and local codes or ordinances.

Where empty conduits are shown, a #14 pull wire shall be installed and conduits shall be
capped.

Terminations to all mechanical equipment and to all dry-type transformers shall be made
using a minimum of 12" to a maximum of 24" liquid-tight flexible metallic conduit.

At each concealed junction box in the power and lighting system, identify the panel and
circuit number(s) contained in the junction box by writing in permanent marker on the
outside of the junction box cover.

Where conduits are run from condition spaces to/thru un-conditioned spaces, the ends of
the conduits shall be sealed (after conductor installation) to prevent the transmission of air
from non-conditioned spaces into the conditioned spaces. Expanding spray foam and EYS
seals are approved methods of sealing conduits.

For all surface mounted devices, including fire alarm, intercom and nurse call systems,
device boxes shall be Wiremold No. R5752 and R5753 or approved equivalent style boxes
sized such that device does not overhang edge(s) of back box. Color of box shall match
device.

METAL-CLAD CABLE (600 VOLTS AND BELOW)

A.

The metallic sheath shall be galvanized steel or aluminum corrugated sheath type and shall
be terminated at outlet boxes, cabinets, etc. with fittings specifically approved for such use,
which shall properly ground the metallic sheath.

Each metal-clad cable assembly shall have one (1) green insulated ground conductor sized
as required by NEC for the application as a minimum size.

Where run in walls, cable shall be fastened using B-Line Series BX4 or approved
equivalent cable fasteners. Cable shall be fastened to wall stud not more than 8" from
entry into device box.

MC Cable shall be supported horizontally and vertically every 5" minimum or closer where
required by NEC and applicable federal, state and local ordinances.
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34 WIRING DEVICES

A. All wiring devices installed shall be identified as to which panel serves it and which
overcurrent protection device protects the wiring device. This shall be accomplished via
panel name and circuit number being written using a permanent marker on the back side
of the coverplate. Panel name and circuit number shall be permanently identified on each
receptacle coverplate.

3.5 MANUFACTURER'’S DIRECTION

A. Contractor shall be responsible for coordinating all aspects of equipment electrical service
installation for all electrical gear, devices, mechanical, plumbing, fire protection,
architectural, and owner furnished equipment. Contractor shall obtain and review actual
manufacturer’s installation instructions and shall install electrical facilities to said
equipment in accordance with the instructions, NEC, NFPA and contract documents.
Should a discrepancy exist between the manufacturer’s installation directions and the
contract documents, the engineer shall be notified in writing immediately.

3.6 COORDINATION WITH OTHER TRADES

A. Prior to purchasing and installing any wire and/or conduit for all circuitry to mechanical
equipment, owner furnished equipment, and other equipment requiring electrical power
furnished by other trades as part of this project, contractor shall review equipment cut
sheets and shall verify exact equipment electrical requirements. Any discrepancies
between contract documents and equipment submittals shall be immediately brought to
the architect/engineer’s attention for clarification.

END OF SECTION 26 05 00
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A. The general provisions of the Contract apply to the Work specified in this Section.
B. Refer to all Electrical Sections of the Specifications, as well as the Specifications for the

other various trades and materials and be thoroughly familiar with all provisions regarding
electrical work.

1.2 SUMMARY

A. This section outlines the acceptance testing requirements and division of responsibility.
1.3 SCOPE
A. Contractor shall engage the services of a recognized independent NETA Certified testing

firm or professional electrical engineering firm for the purpose of performing inspections
and tests as herein specified. Contractor may, at his option, self-perform acceptance
testing as specified herein.

B. The testing firm shall provide all materials, equipment, labor and technical supervision to
perform such test and inspections.

C. It is the intent of these tests to assure that all electrical equipment is operational and within
industry and manufacturer's tolerances and is installed in accordance with design
specifications.

D. The tests and inspections shall determine suitability for energization.
1.4 REFERENCES

A. All inspections and tests shall be in accordance with the latest editions following applicable
codes and standards except as provided otherwise herein.

National Electrical Code — NEC

National Electrical Manufacturer's Association - NEMA.
American Society for Testing and Materials - ASTM
Institute of Electrical and Electronic Engineers — IEEE
National Electrical Testing Association — NETA
American National Standards Institute — ANSI

State Codes and Ordinances

Insulation Cable Engineers Association — ICEA
National Electrical Safety Code — NESC

©CONOGOAWN=

B. All inspections and tests shall utilize the following references:
1. Project Design Specifications
2. Project Design Drawings
3. Manufacturer’s Instruction Manuals applicable to each particular apparatus.

1.5 QUALIFICATIONS OF TESTING AGENCY

ACCEPTANCE TESTING 260571-1



A. The testing/engineering firm shall be a corporately independent testing organization that
can function as an unbiased testing authority, professionally independent of the
manufacturers, suppliers and installers of equipment or systems evaluated by the testing
firm.

B. The testing firm shall be regularly engaged in the testing of electrical equipment devices,
installations and systems.

C. The testing firm shall have been engaged in such practices for a similar size project.

D. The testing firm shall utilize only full-time technicians who are regularly employed by the
firm. Electrically unskilled employees are not permitted to perform testing or assistance of
any kind. Electricians and/or linemen may assist but may not perform testing and/or
inspection services.

E. The testing firm shall submit the “on site” foreman’s qualifications and experience through
the Contractor at the pre-construction conference for review and approval by the Engineer.

F. Contractor shall submit statement of qualifications of proposed testing firm at the pre-
construction conference for approval and acceptance by the Engineer.

1.6 DIVISION OF RESPONSIBILITY

A Testing firm shall perform the following tests as outlined in these specifications:
1. Light Survey / Testing

B. Contractor shall perform the following tests as outlined in these specifications:
1. Low Voltage Cable

1.7 TEST REPORT
A. The test report shall include the following:

Summary of project.

Description of project.

Description of test

Test results.

Conclusions and recommendations.

Appendix, including appropriate test forms.
Identification of test equipment used.

Signature of responsible test organization authority.

XN WN =

B. Furnish three printed (3) copies of the complete report to the Engineer prior to requesting
substantial completion and no later than thirty (30) days after completion of testing
procedures unless directed otherwise. After acceptance of the report, Contractor shall
submit an electronic copy of the report in PDF format.

C. All tests shall be performed with apparatus de-energized except where otherwise
specifically required.

D. The testing firm shall have a designated safety representative on the project to supervise
operations with respect to safety.

ACCEPTANCE TESTING 260571-2



E. The testing firm shall have a calibration program that assures that all applicable test
instrumentation is maintained within rated accuracy. The accuracy shall be directly
traceable to the National Bureau of Standards. Instruments shall be calibrated in
accordance with the following frequency schedule:

F. Field Instruments: Analog - 6 months maximum
Digital - 12 months maximum

G. Laboratory Instruments: 12 months
H. Leased specialty equipment: 12 months

I Dated calibration labels shall be visible on all test equipment.

J. Records must be kept up to date which show date and results of instruments calibrated or
tested.
K. An up-to-date instrument calibration instruction and procedure will be maintained for each

test instrument.
L. Calibrating standard shall be of higher accuracy than that of the instrument tested.
1.8 GENERAL

A. An outline of tests required is included in this section. Refer to applicable NETA, ANSI,
NEMA, IEEE and other test standards for exact procedures, methods and requirements.

PART 2 - PRODUCTS (NOT APPLICABLE)
PART 3 - EXECUTION
3.1 TESTS

A. Upon completion of the work, the entire electrical system shall be tested and shall be shown
to be in perfect working condition, in accordance with the intent of the specifications.

3.2 EQUIPMENT TESTS

A. The Contractor shall provide the service of equipment manufacturer’s field staff for
inspection and testing of equipment installed under this contract. The Contractor shall
coordinate and schedule test with Owner, Engineer, User Agency and Equipment
Manufacturer. Adequate field tests shall be conducted to ensure Engineer, Owner and
User Agency that equipment will operate in accordance with these specifications. Specific
equipment requiring manufacturer field-testing shall be as follows:

1. Generators
B. Testing Agency shall perform thermographic study of all terminations in the new electrical
system prior to acceptance. Thermographic study shall be performed after load is placed

on the system

C. All 600 volt and below cables shall be tested as specified after being installed but prior to
being terminated.

D. Ground resistance tests shall be performed at the pad mounted transformer, at the Service
Entrance and at each step-down/step-up transformer as specified.

ACCEPTANCE TESTING 260571-3



E.

All terminations (lugs, split-bolts, etc.) shall have their “tightness” torque values measured
and verified against NEC and manufacturer’s requirements.

3.3 LOW VOLTAGE CABLE, 600 V MAXIMUM

A

H.

l.

Compare cable data with drawings and specifications. Inspect exposed sections of cables
for physical damage and correct connection in accordance with one-line diagram.

Verify tightness of accessible bolted connection by calibrated torque wrench in accordance
with manufacturer’'s published data. Perform thermographic survey.

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

Verify cable color-coding with applicable Engineer’s specifications.

For all service entrances, switchboards, MCC and all panelboard feeders, perform
insulation-resistance test on each conductor with respect to ground and adjacent
conductors. Applied potential shall be 1000 volts dc for one minute.

Perform continuity test to insure correct cable connection.

Bolt-torque levels shall be in accordance with manufacturer's requirements. Measure and
record results.

Minimum insulation-resistance values shall be not less than 50 mega-ohms.

Investigate and report on all deviations between adjacent phases.

34 PHASING AND ROTATION:

A. Perform phasing test on each circuit tie section energized by separate sources.

B. Perform tests from permanent source.

C. Damage caused due to omission of this test shall be corrected at Contractor’'s expense.
END OF SECTION 26 05 71
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PART 1 - GENERAL

1.1 SUMMARY

A Work covered by this section of the specifications shall conform to the contract documents,
engineering plans as well as state and local codes.

B. The purpose of these specifications is to define the lighting system performance and design
standards for University of Louisiana at Monroe using an LED Lighting source. The
manufacturer / contractor shall supply lighting equipment to meet or exceed the standards
set forth in these specifications.

C. The sports lighting will be for the following venues:

1. Baseball Field
D.

The primary goals of this sports lighting project are:

a. Guaranteed Light Levels: Selection of appropriate light levels impact the

safety of the players and the enjoyment of spectators. Therefore light
levels are guaranteed to not drop below specified target values for a period
of 10 years.
Environmental Light Control: It is the primary goal of this project to
minimize spill light to adjoining properties/adjacent areas and glare to the
players, spectators, neighbors, and campus activities.
Cost of Ownership: In order to reduce the operating budget, the preferred
lighting system shall be energy efficient and cost effective to operate. All
maintenance costs, labor, material, and equipment shall be eliminated for
the duration of the warranty.
Control and Monitoring — To allow for optimized use of labor resources and avoid
unneeded operation of the facility, customer requires a remote on/off control
system for the lighting system. Fields should be proactively monitored to detect
luminaire outages over a 10-year life cycle. All communication and monitoring
costs for 10-year period shall be included in the bid.
a. Control and monitoring system shall provide contactor control of all existing
circuits, replacing existing contactor cabinets. Key switches shall be
provided to provide field-level control of existing circuit groups.
Add Alt #1: Accent Lighting: To allow for custom lighting effects, including
team colors, lighting for special occasions, and theatrical effects, all poles
should be equipped with RGBW accent luminaires to illuminate the
structures in various custom colors. Colors should be selectable via an
onsite device.
Add Alt #2: Entertainment Features: Incorporation of theatrical light shows
enhance the presentation and enjoyment of players and
spectators. Control system shall incorporate pre-programmed light shows
such as "chase”, “wave”, and “score.” Control system shall incorporate the

ability to initiate these shows locally. System shall be able to time light
shows to customer-supplied music.

EXTERIOR ATHLETIC LIGHTING 265868 - 1



1.2 ONFIELD LIGHTING PERFORMANCE

A

lllumination Levels and Design Factors: Playing surfaces shall be lit to an average target
illumination level and uniformity as specified in the chart below. Lighting manufacturers will
provide a guarantee that light levels will be sustained over the life of the warranty period.
Lighting calculations shall be developed and field measurements taken on the grid spacing
with the minimum number of grid points specified below.

Manufacturers will provide lumen maintenance data of the LED luminaires used per TM-
21-11 and will Incorporate the lumen maintenance projections Into the lighting designs to
ensure target light levels are achieved throughout the guaranteed period of the system.
Per IES guidelines, lumen maintenance hours should be reported based on the 6x
multiplier of testing hours.

Maximum to
Minimum
Uniformity Ratio

Average Target
lllumination
Levels

Area of
Lighting

Grid

Points Grid Spacing

100fc Infield
70fc Outfield

1.5:1 Infield
2:1 Outfield

25 Infield

Baseball Field 107 Outfield

30" x 30’

Color Temperature: The lighting system shall have a minimum color temperature of 5700K
and a CRI of 75.

Playability: Lighting design and luminaire selection should be optimized for playability by
reducing glare onfield and providing sufficient uplight.

1. Aiming Angles: To reduce glare, luminaire aiming should ensure the top of the
luminaire field angle (based on sample photometric reports) is a minimum of 10
degrees below horizontal.

2. Glare control technology — Luminaires selected should have glare control
technology including, but not limited to: external visors, internal shields and
louvres. No symmetrical beam patterns are acceptable.

3. Aerial lighting — Adequate illumination must be provided above the field in order to
see the ball in flight. A lighting analysis shall be performed above the field of play
to evaluate the visibility of the ball over its typical trajectory to ensure the
participants will adequately see the ball. Calculation planes should be evaluated
up to the maximum anticipated height for the level of play.

1.3 ENVIRONMENTAL LIGHT CONTROL

A

Light Control Luminaires: All luminaires shall utilize spill light and glare control devices
including, but not limited to, internal shields, louvers and external shields. No symmetrical
beam patterns are accepted.

Spill Light and Glare Control: The lighting equipment manufacturer shall assess both spill
and glare at all areas of concern on adjacent properties. To minimize impact, values must
not exceed the following levels taken at 3 feet above grade. Field measurements of spill
light and glare shall be taken at the areas of concern.

Maximum
Specified Spill Line Max Horizontal Footcandles 9 fc
Specified Spill Line Max Vertical Footcandles 14 fc
Specified Spill Line Max Candela (taken at 5 ft above grade) | 79000 cd
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C. Spill Scans: Spill scans must be submitted indicating the amount of horizontal and vertical
footcandles along the specified lines. Light levels shall be taken at 30-foot intervals along
the boundary line. Readings shall be taken with the meter orientation at both horizontal and
aimed towards the most intense bank of lights. lllumination level shall be measured in
accordance with the IESNA RP-6-22 after 1 hour warm up.

D. Sample Photometry: The first page of a photometric report for all luminaire types proposed
showing horizontal and vertical axial candle power shall be provided to demonstrate the
capability of achieving the specified performance. Reports shall be certified by a qualified
testing laboratory with a minimum of five years experience or by a manufacturer's
laboratory with a current accreditation under the National Voluntary Laboratory
Accreditation Program for Energy Efficient Lighting Products. A summary of the horizontal
and vertical aiming angles for each luminaire shall be included with the photometric report.

E. Field Verification — Lighting manufacturer shall supply field verification of environmental
light control using a meter calibrated within the last 12 months:

1. Spill verification: The light sensing surface of the light meter should be held 36
inches above the playing surface with the sensing surface horizontal (for horizontal
readings) or vertically pointed at the brightest light bank (for max vertical readings)

1.4 COST OF OWNERSHIP

A. Manufacturer shall submit a 10-year Cost of Ownership summary that includes energy
consumption, anticipated maintenance costs, and control costs. All costs associated with
faulty luminaire replacement - equipment rentals, removal and installation labor, and
shipping - are to be included in the maintenance costs.

PART 2 - PRODUCT
2.1 SPORTS LIGHTING SYSTEM CONSTRUCTION

A. Manufacturing Requirements: All components shall be designed and manufactured as a
system. All luminaires, wire harnesses, drivers and other enclosures shall be factory
assembled, aimed, wired and tested.

B. Durability: All exposed components shall be constructed of corrosion resistant material
and/or coated to help prevent corrosion. All exposed carbon steel shall be hot dip
galvanized per ASTM A123. All exposed aluminum shall be powder coated with high
performance polyester or anodized. All exterior reflective inserts shall be anodized, coated,
and protected from direct environmental exposure to prevent reflective degradation or
corrosion. All exposed hardware and fasteners shall be stainless steel, passivated and
coated with aluminum-based thermosetting epoxy resin for protection against corrosion
and stress corrosion cracking. Structural fasteners may be carbon steel and galvanized
meeting ASTM A153 and ISO/EN 1461 (for hot dipped galvanizing), or ASTM B695 (for
mechanical galvanizing). All wiring shall be enclosed within the cross-arms, pole, or
electrical components enclosure.

C. System Description: Lighting system is intended to mount to existing structures and shall
reuse existing foundations, poles, underground supply wiring, and control system. The
system shall consist of the following:

1. Existing equipment: Strength and condition of existing poles and foundations must

be verified as strong enough to handle the weight and windloading of new
equipment by calculation and visual inspection.
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D.

2. Poletop luminaire assembly: Galvanized steel poletop luminaire assemblies to
replace existing poletop by slip fit over the pole sections, bolting to top flange, or
clamping to pole.

3. All luminaires, visors, and poletop luminaire assemblies shall withstand 150 mi/h
winds and maintain luminaire aiming alignment.

4. Manufacturer will supply all drivers and supporting electrical equipment
a. Remote drivers and supporting electrical equipment shall be mounted

approximately 12 feet above grade in aluminum enclosures. The
enclosures shall be touch-safe and include drivers and fusing with
indicator lights on fuses to notify when a fuse is to be replaced for each
luminaire. Disconnect per circuit for each pole structure will be located in
the enclosure. Integral drivers are not allowed and will not be accepted
under any circumstances.

b. Manufacturer shall provide surge protection at the pole equal to or greater
than 40 kA for each line to ground (Common Mode) as recommended by
IEEE C62.41.2_2002.

5. Wire harness complete with an abrasion protection sleeve, strain relief and plug-
in connections for fast, trouble-free installation.

6. Control cabinet to provide remote on-off control, monitoring, and entertainment
features of the lighting system. See Section 2.3 for further details.

7. Manufacturer shall provide lightning grounding as defined by NFPA 780 and be UL
Listed per UL 96 and UL 96A.
a. Manufacturer or installer shall supply grounding electrodes, down

conductors, and exothermic weld kits. For steel poles, down conductor
required from bottom of steel. For concrete poles full length down
conductor is required. Electrodes and conductors shall be sized as
required by NFPA 780.

Safety: All system components shall be UL listed for the appropriate application.

22 ELECTRICAL

A

B.

Electric Power Requirements for the Sports Lighting Equipment:

1. Electric power: 480 Volt, 3 Phase

2. Maximum total voltage drop: Voltage drop to the disconnect switch located on the
poles shall not exceed three (3) percent of the rated voltage.

Energy Consumption: The kW consumption for the field lighting system shall be 135kW.

2.3 CONTROL

A

B.

Instant On/Off Capabilities: System shall provide for instant on/off of luminaires.

Lighting contactor cabinet(s) constructed of NEMA Type 4 aluminum, designed for easy
installation with contactors, labeled to match field diagrams and electrical design. Manual
off-on-auto selector switches shall be provided.

Contactor control of lights: To minimize wear on drivers and other electrical components
and prevent lights from turning on due to communication loss, circuits must be controlled
via contactor switching, not dimming driver output to zero.

Dimming: System shall provide for 3-stage dimming (high-medium-low). Dimming will be
set via scheduling options (Website, app, phone, fax, email) or via an onsite user interface
tablet or device.
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Remote Lighting Control System: System shall allow owner and users with a security code
to schedule on/off system operation via a web site, phone, fax or email up to ten years in
advance. Manufacturer shall provide and maintain a two-way TCP/IP communication link.
Trained staff shall be available 24/7 to provide scheduling support and assist with reporting
needs.

The owner may assign various security levels to schedulers by function and/or fields. This
function must be flexible to allow a range of privileges such as full scheduling capabilities
for all fields to only having permission to execute “early off’ commands by phone.
Scheduling tool shall be capable of setting curfew limits.

Controller shall accept and store 7-day schedules, be protected against memory loss
during power outages, and shall reboot once power is regained and execute any
commands that would have occurred during outage.

Remote Monitoring System: System shall monitor lighting performance and notify
manufacturer if individual luminaire outage is detected so that appropriate maintenance
can be scheduled. The controller shall determine switch position (manual or auto) and
contactor status (open or closed).

Management Tools: Manufacturer shall provide a web-based database and dashboard tool
of actual field usage and provide reports by facility and user group. Dashboard shall also
show current status of luminaire outages, control operation and service. Mobile application
will be provided suitable for I0S, Android and Blackberry devices.

Hours of Usage: Manufacturer shall provide a means of tracking actual hours of usage for
the field lighting system that is readily accessible to the owner.

1. Cumulative hours: shall be tracked to show the total hours used by the facility
2. Report hours saved by using early off and push buttons by users.

Communication Costs: Manufacturer shall include communication costs for operating the
control and monitoring system for a period of 10 years.

Communication with luminaire drivers: Control system shall interface with drivers in
electrical components enclosures by means of powerline communication.

Entertainment Features: Control System shall store four (4) standard preprogrammed
lighting effects per field with option for two (2) custom preprogrammed lighting scenes or
effects. Programming will additionally include four (4) minutes of custom programming with
lights synchronized to music supplied by customer. Shows shall be initiated by a
manufacturer-provided touchscreen and/or app/web-based user interface on the control
system network.

PART 3 - EXECUTION

3.1

3.2

DELIVERY TIMING

A.

Delivery Timing Equipment On-Site: The equipment must be on-site 8-10 from receipt of
approved submittals and receipt of complete order information.

FIELD QUALITY CONTROL

A.

lllumination Measurements: Upon substantial completion of the project and in the presence
of the Contractor, Project Engineer, Owner's Representative, and Manufacturer's
Representative, illumination measurements shall be taken and verified. The illumination
measurements shall be conducted in accordance with IESNA RP-6-22.
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Field Light Level and offsite Glare Accountability

1. Light levels are guaranteed not to fall below the target maintained light levels for
the entire warranty period of 10 years. These levels will be specifically stated as
“guaranteed” on the illumination summary provided by the manufacturer.

2. The contractor/manufacturer shall be responsible for conducting initial light level
and glare (candela) testing and an additional inspection of the system, in the
presence of the owner, one year from the date of commissioning of the lighting.

3. The contractor/manufacturer will be held responsible for any and all changes
needed to bring these fields back to compliance for light levels and uniformities.
Contractor/Manufacturer will be held responsible for any damage to the fields
during these repairs.

Correcting Non-Conformance: If, in the opinion of the Owner or his appointed
Representative, the actual performance levels including footcandles, uniformity ratios are
not in conformance with the requirements of the performance specifications and submitted
information, the Manufacturer shall be required to make adjustments to meet specifications
and satisfy Owner.

3.3 WARRANTY AND GUARANTEE

A

10-Year Warranty: Each manufacturer shall supply a signed warranty covering the entire
system for 10 years from the date of shipment. Warranty shall guarantee specified light
levels. Manufacturer shall maintain specifically-funded financial reserves to assure
fulfillment of the warranty for the full term. Warranty does not cover weather conditions
events such as lightning or hail damage, improper installation, vandalism or abuse,
unauthorized repairs or alterations, or product made by other manufacturers.

Maintenance: Manufacturer shall monitor the performance of the lighting system, including
on/off status, hours of usage and luminaire outage for 10 years from the date of equipment
shipment. Parts and labor shall be covered such that individual luminaire outages will be
repaired when the usage of any field is materially impacted. Manufacturer is responsible
for removal and replacement of failed luminaires, including all parts, labor, shipping, and
equipment rental associated with maintenance. Owner agrees to check fuses in the event
of a luminaire outage.

PART 4 - DESIGN APPROVAL

4.1 PRE-BID SUBMITTAL REQUIREMENTS

A

Design Approval: The owner/ engineer will review pre-bid submittals per section 4.0.B from
all the manufacturers to ensure compliance to the specification 10 days prior to bid. If the
design meets the design requirements of the specifications, a letter and/or addendum will
be issued to the manufacturer indicating approval for the specific design submitted.

Basis of Design: Musco’s SportsCluster System with TLC for LED™. All substitutions must
provide a complete submittal package for approval as outlined in Submittal Information at
the end of this section at least 10 days prior to bid. Special manufacturing to meet the
standards of this specification may be required. An addendum will be issued prior to bid
listing any other approved lighting manufacturers and designs.

All listed manufacturers not pre-approved shall submit the information at the end of this
section at least 10 days prior to bid. An addendum will be issued prior to bid; listing
approved lighting manufacturers and the design method to be used.
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D. Bidders are required to bid only products that are shown on drawings, have been approved
by this specification, or addendum by the owner or owner’s representative. Bids received
that do not utilize an approved system/design, will be rejected.

END OF SECTION 26 58 68
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REQUIRED SUBMITTAL INFORMATION FOR ALL MANUFACTURERS (NOT PRE-APPROVED) 10

DAYS PRIOR TO BID

All items listed below are mandatory, shall comply with the specification and be submitted according to pre-
bid submittal requirements. Complete the Yes/No column to indicate compliance (Y) or noncompliance (N)
for each item. Submit checklist below with submittal.

/Y;i Tab | Item Description
Letter/ Listing of all information being submitted must bg included on the table of contents. List the
A Checklist name of the manufacturer's local representative and his/her phone number. Signed
submittal checklist to be included.
B Eg;é%rpent Drawing(s) showing field layouts with pole locations
Lighting design drawing(s) showing:

a. Field Name, date, file number, prepared by

b. Outline of field(s) being lighted, as well as pole locations referenced to the center of
the field (x & y), llluminance levels at grid spacing specified

On Field c. Pole height, number of fixtures per pole, horizontal and vertical aiming angles, as well
C Lighting as luminaire information including wattage, lumens and optics
Design d. Height of light test meter above field surface.

e. Summary table showing the number and spacing of grid points; average, minimum and
maximum illuminance levels in foot candles (fc); uniformity including maximum to
minimum ratio, coefficient of variance (CV), coefficient of utilization (CU) uniformity
gradient; number of luminaries, total kilowatts, average tilt factor; light loss factor.

Lighting design drawing showing initial spill light levels along the boundary line (defined on
Off Field | bid drawings) in footcandles. Lighting design showing glare along the boundary line in
D Lighting candela. Light levels shall be taken at 30-foot intervals along the boundary line. Readings
Design shall be taken with the meter orientation at both horizontal and aimed towards the most
intense bank of lights.
Provide first page of photometric report for all luminaire types being proposed showing
E Photometric candela tabulations as defined by IESNA Publication LM-35-02. Photometric data shall be
Report certified by laboratory with current National Voluntary Laboratory Accreditation Program or
an independent testing facility with over 5 years experience.
Provide performance guarantee including a written commitment to undertake all corrections
= Performance required to meet the performance requirements noted in these specifications at no expense
Guarantee to the owner. Light levels must be guaranteed to not fall below target levels for warranty
period. Glare values in candela must be guaranteed to not be exceeded.
Control & | Manufacturer of the control and monitoring system shall provide written definition and
G Monitoring schematics for automated control system and entertainment packages. They will also provide
System ten (10) references of customers currently using proposed system in the state of Louisiana.
H Warranty Provide written warranty information including all terms and conditions. Provide ten (10)
references of customers currently under specified warranty in the state of Louisiana.
Manufacturer to provide a list of projects where the technology and specific fixture proposed
I Project for this project has been installed in the state of Louisiana. Reference list will include project
References name, project city, installation date, and if requested, contact name and contact phone
number.
J Pt C lete bill of material and current brochures/cut sheets for all product being provided
Information Stligie P gp )
K Deli Manufacturer shall supply an expected delivery timeframe from receipt of approved
elivery . . X
submittals and complete order information.
L Non- Manufacturer shall list all items that do not comply with the specifications. If in full compliance,
Compliance tab may be omitted.
Cost of | Document cost of ownership as defined in the specification. Identify energy costs for
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Ownership operating the luminaires. Maintenance cost for the system must be included. All costs should

be based on 10 Years

The information supplied herein shall be used for the purpose of complying with the specifications for
University of Louisiana at Monroe. By signing below | agree that all requirements of the specifications have
been met and that the manufacturer will be responsible for any future costs incurred to bring their equipment
into compliance for all items not meeting specifications and not listed in the Non-Compliance section.

Manufacturer: Signature:
Contact Name: Date: / /
Contractor: Signature:
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