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SECTION 00 9111 - ADDENDUM NUMBER 1
PARTICULARS
1.01 DATE:  MAY 22, 2015
1.02 PROJECT:  UNIVERSITY OF SOUTH CAROLINA SCHOOL OF MEDICINE BUILDING

1 MICROSCOPY LAB UPGRADES
1.03 PROJECT NUMBER: STATE PROJECT #H27-6106, A/E #14054.01
1.04 OWNER:  UNIVERSITY OF SOUTH CAROLINA
1.05 ARCHITECT: GMK ASSOCIATES, INC.
TO:  PROSPECTIVE BIDDERS :
2.01 THIS ADDENDUM FORMS A PART OF THE CONTRACT DOCUMENTS AND

MODIFIES THE BIDDING DOCUMENTS DATED 5/12/2015 , WITH AMENDMENTS
AND ADDITIONS NOTED BELOW.

2.02 ACKNOWLEDGE RECEIPT OF THIS ADDENDUM IN THE SPACE PROVIDED IN THE
BID FORM.  FAILURE TO DO SO MAY DISQUALIFY THE BIDDER.

2.03 THIS ADDENDUM CONSISTS OF 2 PAGES AND THE FOLLOWING ATTACHMENTS:
A. Pre-Bid Meeting attendance sign in sheets
B. SE-330 LUMP SUM BID FORM
C. SPECIFICATION 26 0500 - General Electrical Requirements
D. SPECIFICATION 26 0501 - Minor Electrical Demolition
E. SPECIFICATION 26 0519 - Low-Voltage Electrical Power Conductors and Cables
F. SPECIFICATION 26 0526 - Grounding and Bonding for Electrical Systems
G. SPECIFICATION 26 0529 - Hangers and Supports for Electrical Systems
H. SPECIFICATION 26 0534 - Conduit
I. SPECIFICATION 26 0537 - Boxes
J. SPECIFICATION 26 0553 - Identification for Electrical Systems
K. SPECIFICATION 26 2416 - Panelboards
L. SPECIFICATION 26 2726 - Wiring Devices
M. SPECIFICATION 26 5100 - Interior Lighting
N. DRAWING E2.1

CHANGES TO THE PROJECT MANUAL - INTRODUCTORY REQUIREMENTS,
PROCUREMENT REQUIREMENTS AND CONTRACTING REQUIREMENTS :
3.01 SE-330 LUMP SUM BID FORM

A. Replace SE-330 in its entirety.
3.02 SECTION 26 0500 - GENERAL ELECTRICAL REQUIREMENTS

A. Add section in its entirety.
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3.03 SECTION 26 0501 - MINOR ELECTRICAL DEMOLITION
A. Add section in its entirety.

3.04 SECTION 26 0519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND
CABLES
A. Add section in its entirety.

3.05 SECTION 26 0526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
A. Add section in its entirety.

3.06 SECTION 26 0529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
A. Add section in its entirety.

3.07 SECTION 26 0534 - CONDUIT
A. Add section in its entirety.

3.08 SECTION 26 0537 - BOXES
A. Add Section in its entirety.

3.09 SECTION 26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
A. Add section in its entirety.

3.10 SECTION 26 2416 - PANELBOARDS
A. Add section in its entirety.

3.11 SECTION 26 2726 - WIRING DEVICES
A. Add section in its entirety.

3.12 SECTION 26 5100 - INTERIOR LIGHTING
A. Add section in its entirety.

CLARIFICATIONS
4.01 MAY 27, 2015 AT 2:00 PM IS THE LATEST TIME THAT AN ADDENDUM CAN BE

ISSUED.
4.02 ACCESS TO THE SPACE CAN BE SCHEDULED THROUGH THE SCHOOL OF

MEDICINE.  CONTACT RICK CAMPBELL AT 803-528-8164 TO SCHEDULE ACCESS
TO THE SPACE.

4.03 PARKING SPACES WILL BE PROVIDED TO THE CONTRACTOR.  COORDINATE
WITH THE SCHOOL OF MEDICINE FOR LOCATIONS.

PRE-BID MEETING ATTENDANCE SIGN IN SHEET
5.01 ISSUED AS PART OF THIS ADDENDUM FOR INFORMATION ONLY.  SEE

ATTACHED.
CHANGES TO THE DRAWINGS:
6.01 DRAWING E2.1

A. Add sheet E2.1 in its entirety.
END OF ADDENDUM NUMBER 1
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2015 Edition 

SE330 

LUMP  SUM  BID  FORM 
Bidders shall submit bids on only Bid Form SE�330. 

  

 

BID SUBMITTED BY:         
(Bidder's Name) 

BID SUBMITTED TO:  University of South Carolina  

(Owner’s Name) 

FOR: PROJECT  NAME:  USC School of Medicine Building 1 Microscopy Lab Upgrades  

PROJECT  NUMBER:  H27�6106  

OFFER 

§ 1. In response to the Invitation for Construction Services and in compliance with the Instructions to Bidders for the 

above�named Project, the undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into a Contract 

with the Owner on the terms included in the Bidding Documents, and to perform all Work as specified or indicated 

in the Bidding Documents, for the prices and within the time frames indicated in this Bid and in accordance with the 

other terms and conditions of the Bidding Documents. 

§ 2. Pursuant to Section 11�35�3030(1) of the SC Code of Laws, as amended, Bidder has submitted Bid Security as 

follows in the amount and form required by the Bidding Documents: 

   Bid Bond with Power of Attorney    Electronic Bid Bond    Cashier's Check 

(Bidder check one) 

§ 3. Bidder acknowledges the receipt of the following Addenda to the Bidding Documents and has incorporated the 

effects of said Addenda into this Bid: 

(Bidder, check all that apply.  Note, there may be more boxes than actual addenda.  Do not check boxes that do not apply) 

ADDENDA:   #1   #2   #3   #4   #5 

§ 4. Bidder accepts all terms and conditions of the Invitation for Bids, including, without limitation, those dealing with 

the disposition of Bid Security.  Bidder agrees that this Bid, including all Bid Alternates, if any, may not be revoked 

or withdrawn after the opening of bids, and shall remain open for acceptance for a period of   60   Days following the 

Bid Date, or for such longer period of time that Bidder may agree to in writing upon request of the Owner.  

§ 5. Bidder herewith offers to provide all labor, materials, equipment, tools of trades and labor, accessories, appliances, 

warranties and guarantees, and to pay all royalties, fees, permits, licenses and applicable taxes necessary to complete 

the following items of construction work: 

§ 6.1 BASE BID WORK (as indicated in the Bidding Documents and generally described as follows):   The project consists of 

the demolition and replacement of the suspended ceiling system and mechanical diffusers in the microscopy lab, add 

hot gas reheat to the existing split system heat pum and connect outside air and return to the existing HVAC unit 

through ductwork modifications.   

$   , which sum is hereafter called the Base Bid. 

(Bidder � insert Base Bid Amount on line above) 
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§ 6.2 BID ALTERNATES as indicated in the Bidding Documents and generally described as follows: 

ALTERNATE # 1 (Brief Description):   Add new lighting and all electrical components as indicated on sheet E2.1.   

 ADD TO or  DEDUCT FROM BASE BID:  $  

(Bidder to Mark appropriate box to clearly indicate the price adjustment offered for each alternate) 

ALTERNATE # 2 (Brief Description):          

 ADD TO or  DEDUCT FROM BASE BID:  $  

(Bidder to Mark appropriate box to clearly indicate the price adjustment offered for each alternate) 

ALTERNATE # 3 (Brief Description):          

 ADD TO or  DEDUCT FROM BASE BID:  $  

(Bidder to Mark appropriate box to clearly indicate the price adjustment offered for each alternate) 

 

 

 

 

§ 6.3 UNIT PRICES: 

BIDDER offers for the Agency’s consideration and use, the following UNIT PRICES.  The UNIT PRICES offered 
by BIDDER indicate the amount to be added to or deducted from the CONTRACT SUM for each item�unit 
combination.  UNIT PRICES include all costs to the Agency, including those for materials, labor, equipment, tools 
of trades and labor, fees, taxes, insurance, bonding, overhead, profit, etc.  The Agency reserves the right to include or 
not to include any of the following UNIT PRICES in the Contract and to negotiate the UNIT PRICES with 
BIDDER. 

 

  Unit of 

No.   ITEM   Measure   ADD   DEDUCT  

  1.                       $    $  

  2.                       $    $  

  3.                       $    $  

  4.                       $    $  

  5.                       $    $  

  6.                       $    $  
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§ 7. LISTING OF PROPOSED SUBCONTRACTORS PURSUANT TO SECTION 3020(b)(i), 

CHAPTER 35, TITLE 11 OF THE SOUTH CAROLINA CODE OF LAWS, AS AMENDED 
(See Instructions on the following page BF�2A) 

Bidder shall use the below�listed Subcontractors in the performance of the Subcontractor Classification work listed:

SUBCONTRACTOR 

CLASSIFICATION 

By License Classification 

and/or Subclassification 

(Completed by Owner) 

SUBCONTRACTOR'S 

PRIME CONTRACTOR'S 

NAME 

(Must be completed by Bidder) 

SUBCONTRACTOR'S 

PRIME CONTRACTOR'S 

SC LICENSE NUMBER 

(Requested, but not Required) 

BASE BID 

        

        

        

        

ALTERNATE #1 

        

        

        

        

ALTERNATE #2 

        

        

        

        

ALTERNATE #3 

        

        

        

        

 

If a Bid Alternate is accepted, Subcontractors listed for the Bid Alternate shall be used for the work of both the 
Alternate and the Base Bid work. 

 .
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INSTRUCTIONS FOR 

SUBCONTRACTOR LISTING 
 

1. Section 7 of the Bid Form sets forth an Owner developed list of contractor/subcontractor specialties by contractor 
license category and/or subcategory for which bidder is required to identify the entity (subcontractor(s) and/or himself) 
Bidder will use to perform the work of each listed specialty..  

a. Column A:  The Owner fills out this column, which identifies the contractor/subcontractor specialties for which 
the bidder must list either a subcontractor or himself as the entity that will perform this work.  Subcontractor 
specialties are identified by contractor license categories or subcategories listed in Title 40 of the South Carolina 
Code of laws.  If the owner has not identified a specialty, the bidder does not list a subcontractor.  

b. Columns B and C:  In these columns, the Bidder identifies the subcontractors it will use for the work of each 
specialty listed by the Owner in Column A.  Bidder must identify only the subcontractor(s) who will perform the 
work and no others.  Bidders should make sure that their identification of each subcontractor is clear and 
unambiguous.  A listing that could be any number of different entities may be cause for rejection of the bid as non�
responsive.  For example, a listing of M&M without more may be problematic if there are multiple different 
licensed contractors in South Carolina whose names start with M&M. 

2. Subcontractor Defined:  For purposes of subcontractor listing, a subcontractor is an entity who will perform work or 
render service to the prime contractor to or about the construction site pursuant to a contract with the prime contractor.  
Bidder should not identify sub�subcontractors in the spaces provided on the bid form but only those entities with which 
bidder will contract directly.  Likewise, do not identify material suppliers, manufacturers, and fabricators that will not 
perform physical work at the site of the project but will only supply materials or equipment to the bidder or proposed 
subcontractor(s).  

3. Subcontractor Qualifications:  Bidder must only list subcontractors who possess a South Carolina Contractor’s 
license with the license classification and/or subclassification identified by the Owner in the first column on the left.  
The subcontractor license must also be within the appropriate license group for the work of the specialty.  If Bidder 
lists a subcontractor who is not qualified to perform the work, the Bidder will be rejected as non�responsible.   

4. Use of Own forces:  If under the terms of the Bidding Documents, Bidder is qualified to perform the work of a listed 
specialty and Bidder does not intend to subcontract such work but to use Bidder’s own employees to perform such 
work, the Bidder must insert its own name in the space provided for that specialty.  

5. Use of Multiple Subcontractors:  

a. If Bidder intends to use multiple subcontractors to perform the work of a single specialty listing, Bidder must 
insert the name of each subcontractor Bidder will use, preferably separating the name of each by the word “and”.  
If Bidder intends to use both his own employees to perform a part of the work of a single specialty listing and to 
use one or more subcontractors to perform the remaining work for that specialty listing, bidder must insert his own 
name and the name of each subcontractor, preferably separating the name of each with the word “and”.  Bidder 
must use each entity listed for the work of a single specialty listing in the performance of that work. 

b. Optional Listing Prohibited:  Bidder may not list multiple subcontractors for a specialty listing, in a form that 
provides the Bidder the option, after bid opening or award, to choose to use one or more but not all the listed 
subcontractors to perform the work for which they are listed.  A listing, which on its face requires subsequent 
explanation to determine whether it is an optional listing, is non�responsive. If bidder intends to use multiple 
entities to perform the work for a single specialty listing, bidder must clearly set forth on the bid form such intent.  
Bidder may accomplish this by simply inserting the word “and” between the names of each entity listed for that 
specialty.  Agency will reject as non�responsive a listing that contains the names of multiple subcontractors 
separated by a blank space, the word “or”, a virgule (that is a /), or any separator that the Agency may reasonably 
interpret as an optional listing. 

6. If Bidder is awarded the contract, bidder must, except with the approval of the Agency for good cause shown, use the 
listed entities to perform the work for which they are listed.  

7. If bidder is awarded the contract, bidder will not be allowed to substitute another entity as subcontractor in place of a 
subcontractor listed in Section 7 of the Bid except for one or more of the reasons allowed by the SC Code of Laws. 

8. Bidder’s failure to identify an entity (subcontractor or himself) to perform the work of a subcontractor specialty listed 
in the first column on the left will render the Bid non�responsive. 
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§ 8. LIST OF MANUFACTURERS, MATERIAL SUPPLIERS, AND SUBCONTRACTORS OTHER 

THAN SUBCONTRACTORS LISTED IN SECTION 7 ABOVE (FOR INFORMATION ONLY): 

Pursuant to instructions in the Invitation for Construction Services, if any, Bidder will provide to Owner upon the 

Owner’s request and within 24 hours of such request, a listing of manufacturers, material suppliers, and 

subcontractors, other than those listed in Section 7 above, that Bidder intends to use on the project.  Bidder 

acknowledges and agrees that this list is provided for purposes of determining responsibility and not pursuant to the 

subcontractor listing requirements of SC Code Ann § 11�35�3020(b)(i). 

§ 9. TIME OF CONTRACT PERFORMANCE AND LIQUIDATED DAMAGES 

a) CONTRACT TIME 

Bidder agrees that the Date of Commencement of the Work shall be established in a Notice to Proceed to be 

issued by the Owner.  Bidder agrees to substantially complete the Work within     30   Calendar Days 

from the Date of Commencement, subject to adjustments as provided in the Contract Documents. 

b) LIQUIDATED DAMAGES 

Bidder further agrees that from the compensation to be paid, the Owner shall retain as Liquidated Damages the 

amount of $    200   for each Calendar Day the actual construction time required to achieve 

Substantial Completion exceeds the specified or adjusted time for Substantial Completion as provided in the 

Contract Documents.  This amount is intended by the parties as the predetermined measure of compensation for 

actual damages, not as a penalty for nonperformance. 

§ 10. AGREEMENTS 

a) Bidder agrees that this bid is subject to the requirements of the laws of the State of South Carolina. 

b) Bidder agrees that at any time prior to the issuance of the Notice to Proceed for this Project, this Project may be 

canceled for the convenience of, and without cost to, the State. 

c) Bidder agrees that neither the State of South Carolina nor any of its agencies, employees or agents shall be 

responsible for any bid preparation costs, or any costs or charges of any type, should all bids be rejected or the 

Project canceled for any reason prior to the issuance of the Notice to Proceed.  

§ 11. ELECTRONIC BID BOND 

By signing below, the Principal is affirming that the identified electronic bid bond has been executed and that the 

Principal and Surety are firmly bound unto the State of South Carolina under the terms and conditions of the AIA 

Document A310, Bid Bond, included in the Bidding Documents. 

 

ELECTRONIC BID BOND NUMBER:        

SIGNATURE AND TITLE:        
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CONTRACTOR'S CLASSIFICATIONS AND SUBCLASSIFICATIONS WITH LIMITATION 

SC Contractor's License Number(s):    

Classification(s) & Limits:     

Subclassification(s) & Limits:    

 

 

By signing this Bid, the person signing reaffirms all representation and certification made by 

both the person signing and the Bidder, including without limitation, those appearing in Article 2 

of the Instructions to Bidders, is expressly incorporated by reference. 

BIDDER’S LEGAL NAME:     

ADDRESS:     

    

TELEPHONE:     

EMAIL:     

 

 

SIGNATURE:  DATE:     

PRINT NAME:     

TITLE:     
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SECTION 26 0500 - GENERAL ELECTRICAL REQUIREMENTS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Work included in these specifications and included on the drawings shall include furnishing all
labor, materials, supplies, and equipment to perform all work required including cutting,
channeling, chasing, excavating and backfilling, demolition (if any) to install a complete and
working electrical system(s) in accordance with these sections of the specifications and the
accompanying drawings. This shall include all required preparation work, demolition,
raceways, coordination, etc. required to install the electrical system.

B. It is recognized that separate subcontracts may be instituted by the General Contractor or the
Division 26 Contractor with other contractors and/or suppliers.  It is the responsibility of the
Division 26 Contractor to completely inform, coordinate and advise those subs as to all of the
other requirements, conditions and information associated with providing and installing the
total job.

C. The electrical work shall include, but in no way be limited to the following:
1. Raceways Systems

a. Power
b. Lighting

2. Power Systems
a. Interior

3. Electrical Demolition
1.02 RELATED SECTIONS

A. Drawings and specifications including General Conditions, Supplementary Conditions and
Division 01 specification sections, apply to work of this and all sections in Division 26. 
Division 26 General Provisions described in this section apply to all sections of Division 26.

1.03 SPECIFIED MATERIALS:
A. Throughout the drawings and specifications, equipment and systems have been selected and

are referenced by name, manufacturer, model number, etc.  These references are not intended
to limit competition.  Products by other listed manufacturers will be acceptable.

B. If a listed manufacurer other than the basis of design is used, it is the contractor's responsiblity
for changes in dimension, structural, electrical changes, etc. required for proper installation,
function and final performance.

1.04 REFERENCES
A. The Contractor is responsible for obtaining all required permits and complying with the current

editions, or the editions referenced in the other individual sections of these specifications,  of
all applicable National (NEC, IBC, NFPA), State, County, and Municipal codes and
regulations.  This shall include, but not be limited to, the following:
1. NEMA MG 1 - Motors and Generators; National Electrical Manufacturers Association.
2. NFPA 70 - National Electrical Code
3. NFPA - National Fire Protection Association
4. Federal Occupational Safety and Health Act (OSHA)
5. NFPA 101 (Life Safety Code);
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6. International Building Code (IBC)
7. International Fire Code

B. Unless noted otherwise, the contractor shall comply with the latest edition and update of any
and all codes and standards.

C. Compliance with Underwriters Laboratories:  All products installed under the contract shall
have the Underwriters Laboratories (UL) label where such marking is available.  Products
which are not UL labeled will not be acceptable if labeled products are available from another
approved manufacturer.

D. The above listed requirements are required of the electrical contractor by this contract whether
these requirements are shown on the drawings, mentioned in the specifications or not.

E. The contractor(s) shall submit all items necessary to obtain all required permits to the
appropriate Federal/State/County/City agencies, obtain all required permits, and pay for any
and all required fees.

1.05 DEFINITIONS
A. Concealed - Embedded in masonry or installed within other building elements including but

not necessarily limited to crawl spaces, spaces above ceilings, in walls, in chases, shafts .  It
shall also inlcude conduit installed in the ground beneath a floor slab.  Not visible.

B. Exposed - Installed in such a manner that it can be seen.  All exposed materials shall be
installed in a neat manner.  If in the engineer's opinion the installed materials are not installed
in a neat manner, it shall be removed and reinstalled to the satisfaction of the engineer.

C. Furnish - When used in the Division 26 plans and/or specifications the word "furnish" shall
mean to purchase a piece of equipment or material and to have said equipment/material
transported to the project site (or other location if so directed).  All items to be furnished shall
include any and all mounting hardware, support, and accessory required for installation and
proper operation.  Unless otherwise noted, when a piece of equipment or material is to be
furnished by the contractor, it shall also be installed.

D. Provide - When used in the Division 26 plans and/or specifications the word "provide" shall
mean to furnish and install complete and ready for use and to put into operation.  Include any
and all options, accessories, and mounting/installation hardware required for a complete and
operating system or element of the electrical system.

E. Install - When used in the Division 26 plans and/or specifications the word "install" shall mean
to unload and transport the equipment/material to the installation point of the job site.  Any and
all mounting hardware (whether specified or called for by name / model number, or not) shall
be included.  Perform every operation necessary, including any and all final adjustments, etc.
required for proper operation.

F. Controlled - When used in the Division 26 plans and/or specifications, the word “controlled”
shall mean to govern delivery of operating voltage or power to equipment or systems by means
of, but not limited to, feeders, disconnects, breakers, switches, starters, etc..

1.06 COORDINATION OF WORK IN OTHER SECTIONS
A. The Division 26 contractor is responsible for including any and all work related to the

electrical that is noted in any part of the specifications or any part of the drawings, including
Divisions 01, 48 and any other sections.
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B. If any piece of equipment is shown on any part of the drawings ("A" (Architectural) drawings,
"M" (Mechanical) drawings, "P" (Plumbing) drawings, or "E" (Electrical) drawings), it is the
responsibility of the Division 26 Contractor to furnish and install electrical service as required
to that equipment.  Do a complete review of all contract documents and include electrical
service for all such equipment whether or not it is also shown in Electrical documents. 
Electrical service shall comply with all requirements of the equipment shop drawings and all
codes.

C. The Division 26 Contractor will supply power to equipment at the voltage indicated on the
Division 26 drawings.  The Division 26 Contractor and all other contractors will be held
responsible for coordinating the equipment voltages, control equipment, wiring, and locations
and type of terminations/connections and/or disconnects required to comply with the National
Electrical Code, International Building Code, all local codes, and the equipment manufacturer's
requirements.  If equipment is furnished to the project at a voltage other than that shown on the
Division 26 drawings, the contractor supplying the equipment and all other subcontractors will
be held responsible for making any necessary adjustments to correct the conflict, to the
satisfaction of the Electrical Engineer.

1.07 INTERPRETATION OF THE DRAWINGS AND SPECIFICATIONS (CONTRACT
DOCUMENTS):
A. Refer to the section of the specifications which cover General Conditions, Division 01, and

Instructions to bidders.  These sections and their requirements are a part of this contract and
are binding on this section of the work.

B. Electrical Drawings are diagrammatic in nature except where specific dimensions, or specific
details are shown on the electrical, mechanical, or architectural drawings.  The Electrical
Contractor shall refer to other drawings for exact locations of equipment, building dimensions,
architectural details and conditions affecting the electrical work; however, field measurements
take precedence over dimensioned drawings.  The Electrical Contractor shall provide all labor
and materials and all incidental elements; junction and pull boxes, filters, pull wires,
connectors, support materials, fuses, disconnect switches, lamps, and labels, to install, connect,
start-up and result in a complete and working system in accordance with the drawings and
specifications.  Unless noted otherwise on the plans or in these specifications, all final
connections are the responsibility of the Division 26 Contractor.

C. In order to show the electrical work required under this contract on the drawings, it is
necessary to utilize symbols and schematic diagrams/details.  These symbols and schematic
diagrams/details do not have any dimensional significance nor do they delineate every item
required for the intended installations.  The work shall be installed in accordance with the
intent diagrammatically expressed on the drawings, and in conformity with the dimensions
indicated on the final architectural and structural working drawings and on equipment shop
drawings.  No interpretation shall be made from the limitations of symbols and diagrams that
any elements necessary for complete work are excluded.

D. When the details of specific and/or general installation requirements show specific
dimensioning and/or positioning requirements of the items to be installed, these dimensions
shall be field verified and followed.  It is the intent of these details to only establish the general
feasibility of the work required.  These details in no way delete, reduce, or substitute the
requirement of field coordination for the indicated work.
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E. The contractor is responsible for coordinating the installation of all electrical work with the
work of other contractors and/or trades.  This contractor shall refer to the other drawings
(demolition, site, civil, architectural, kitchen, structural, plumbing, mechanical, etc.) to assure
that the installed electrical work is installed in a coordinated fashion.  Conflicts on installation
work due to the lack of proper coordination of this contractor shall result in the work being
removed and coordinated and properly reinstalled.  Report to the Engineer any and all
discrepancies that the contractor(s) find in the field between the electrical drawings and the
other drawings.

F. The installation of any and all equipment/systems is subject to clarification as indicated in the
review comments of the Engineer on the shop drawings.  The contractor shall be aware that if
the equipment of an approved equal manufacturer is to be installed, the equipment, controls,
functions, conduit routing, power requirements, etc. may be different.  It is the responsibility of
the electrical contractor to coordinate the installation requirements of the equipment to be
installed with the electrical plans of the specified equipment/systems.  If there are any
additional equipment, power service, conduit, conductors, controls, etc. required to install the
approved equal equipment, these additional requirements shall be furnished and installed.

G. Submission of a proposal and ultimate acceptance of an agreement or contract for execution of
this section of work will be construed as evidence that the Electrical Contractor and each
interested Subcontractor and/or vendor has carefully read and accepts all conditions set forth in
each Division under specification Divisions titled "Instructions To Bidders" and Division 01,
"General Conditions", in so far as such conditions may affect both the bidding for and
execution of this section of work.

1.08 ELECTRICAL SYSTEMS
A. All electrical systems shown on the plans or specified in the Construction Manual shall have

equipment furnished and installed so that the system is a complete and functioning system that
complies with the intent of the specifications, whether each and every element of each and
every system is specified or not.  Any and all equipment, options, and system elements
necessary for proper operation shall be furnished and installed, whether specifically called for
(specified by name or catalog number) or not.

1.09 SPECIAL ELECTRICAL REQUIREMENTS
A. Provide all wiring, connectors, fittings, connections, and all accessories for the complete

installation of, and final connections to, equipment furnished under other divisions of the
specifications and where indicated on the electrical drawings or otherwise specified.

B. The Electrical Contractor shall coordinate with all other contractors the electrical service
provided as shown on the electrical plans with respect to voltage, phase, and ampacity.  This
coordination shall take place before any equipment is ordered and is for the purpose of the
contractor providing equipment that requires electrical connection ordering the correct
equipment to match the electrical service provided.  Any changes in the characteristics of the
circuits that serve any electrically operated equipment shall be made.

C. Make all final connections to all equipment, provided under the electrical contract and
equipment provided under other sections, except where noted on the plans to provide "rough-in
only".  Where connections are to be made by someone other than the Division 26 contractor,
coordinate with the equipment supplier to determine the rough-in requirements.  In the case
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where rough-in is installed now but equipment unknown or is to be installed in the future,
install outlet box sized for the conductors installed, install conductors and leave 8" of pigtails
for each conductor.  Tape all conductors, leave a note in the box as to the panel the circuit is
connected, and install a cover plate over the outlet box.  In the panel that the circuit terminates,
do not connect the circuit to a breaker, tag the circuit with information as to the location of the
outlet box, and leave enough pigtail in the panel so that connection can be made to any breaker
space in the panel.

D. The Electrical Contractor is hereby alerted that certain features of control, other functions, or
systems may be specified in this division by performance, and as such, all elements of wiring
or other materials and devices for the complete installation may not be shown on the drawings. 
The Electrical Contractor shall provide for the final and complete installation of all features
called for by drawings or specifications.

E. Note that the Mechanical Division includes furnishing all motors for equipment furnished and
installed by Division 23. In addition, unless otherwise shown on the electrical drawings,
starters for Division 23 equipment shall also be provided by Division 23.  The Division 26
work shall include installing all of the individually mounted, stand alone starters and the power
wiring from the electrical system through ALL motor starters to the final connection to the
motors. The only exception for this requirement of the Division 26 scope furnishing and
installing starters shall be where the Division 23 equipment has a control panel that includes
the starter and/or disconnect. Coordinate with Division 23.

F. Where equipment is prewired, the power wiring shall extend to the power terminals of the
pre-wired equipment.  Control wiring for the mechanical equipment and temperature control
wiring is covered under Division 23 and is not a part of Division 26 unless specifically noted.

1.10 DIMENSIONS ON DRAWINGS, IN FIELD, VERIFICATION
A. The contractor shall be responsible for visiting the site in order to become familiar with

existing conditions and coordinating the required work as needed.  No increase in contract cost
will be considered due to the contractor not being aware of existing conditions.

B. Do not scale drawings.  Confirm all dimensions in the field.  Coordinate all installations with
shop drawings and other contractors work.  Where discrepancies are found on the contract
documents, the contractor shall include in the project cost any and all materials, items and
labor required to make any and all changes required to install the work correctly.  Where
discrepancies are found on the project the contractor shall stop work in that area and contact
the engineer.

1.11 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Required submittals are listed with each section of the electrical specifications.

1.12 RECORD DRAWINGS
A. The electrical contractor shall keep a set of construction drawings during the length of the

project on which he shall note any and all changes from the original drawings.  Of special
importance is noting the actual location of all service entrances into the building and where
conduit stub outs have been insalled. This record set of drawings shall be updated daily.  The
drawings shall be neat, orderly and marked in a way to be clearly interpreted.  The record
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drawings shall be turned over to the Architect to update drawing files for a final set of
drawings for the owners record.

1.13 QUALITY ASSURANCE
A. All equipment shall be installed in compliance with the manufacturer's published installation

recommendations and requirements, with any and all required accessories and mounting
hardware, and/or as approved by the Engineer. The manufacturer's published installation
requirements and recommendations shall become a part of the Owner's Manual (See Paragraph
1.15)

1.14 OPERATING AND MAINTENANCE MANUALS:
A. The Manuals generally include all project submittals updated to reflect actually installed

conditions; operating instructions; maintenance schedules; training material; warranty and
bonds; and contact information for sales, warranty and service of equipment.  Refer to Division
01 of the specifications for complete requirements.

B. Provide manuals for each product or system.
1.15 TRAINING AND INSTRUCTIONS:

A. The Contractor shall provide training and instructions by knowledgeable representatives of the
products installed to fully train and instruct representatives of the using agency in the location,
function and operation of devices, equipment and systems installed under Division 26.  The
instruction shall include maintenance procedures for all such items. See specific sections in the
Project Manual for devices, equipment and systems for detailed requirements for training and
instructions.

1.16 DELIVERY, STORAGE, AND PROTECTION
A. Where equipment is purchased by the electrical contractor to be installed in conformance with

the contract documents, the contractor shall follow the following procedure as it relates to
delivery, storage, and installation:
1. Coordinate any and all information with any and all contractors who are to do work to

accommodate the division 26 equipment/work.
2. Coordinate delivery of equipment.
3. Unload the equipment from delivery trucks.
4. Inspect equipment for damage.  Report damage immediately and arrangef ro the

equipment to be repaired or replaced.  No claims for time extensions or additional work
related to the damage will be accepted if not made within ten days of the delivery of the
equipment.

5. Inspect the equipment to assure correct make, model number, voltage, etc.
6. Provide for safe handling and field storage up to the time of permanent placement in the

project.
7. Provide for any and all field assembly and internal connection as may be necessary for

proper operation.
8. Install in place including any and all required mounting supports, connectors, fittings,

connections, and accessories required for complete system operation.
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1.17 MANUFACTURER’S FIELD SERVICES:
A. Provide manufacturers field services where required under the specific sections of the Project

Manual using authorized and trained manufactures represtatives of the equipment or systems in
question.  The field services shall include the following as a minimum:
1. Inspect the installation to verify that the installation meets or exceeds all manufacturer’s

requirements and recommendations for proper operation.
2. Start/energize the equipment and verify that the equipment/system is operating and

functioning as required by these specifications and the manufacturer’s requirements.
3. Provide written certificaiton that field services have been performed and that 

equipment/system is operating and functioning as required by these specifications and the
manufacturer’s requirements.  Submit the certification as part of the closeout documents.

B. Refer to specific sections of the Project Manual and provide all field service requirements
listed in addition to these general requirements.

1.18 WARRANTY
A. All work, equipment, and materials shall be new and without defects or blemishes, and

guaranteed to be free from defects for a period of one (1) year after the final date of project
acceptance as defined by the Architect (NOT THE DATE OF INSTALLATION OR
START-UP).  All installation and installation materials shall also be guaranteed for the one (1)
year period.  This shall cover such items as equipment pads, supports, leaks from around
equipment installation, etc and is intended to cover everything installed or provided under this
division of the contract.

B. Manufactured pieces of equipment shall have their guarantee also backed by the equipment
manufacturer.

C. During the guarantee period there shall be no charge to the Owner for items and work done
under the guarantee clause (Service calls).  This shall apply to replacement equipment,
equipment shipping charges, mileage, labor, all taxes, etc.

D. Refer to the other sections of the Project Manual for warranty requirements that may exceed
these general requirements and follow those requirements for the equipment, devices, materials
or systems in question.

E. See Section 01 7000 - Execution and Closeout Requirements, for additional warranty
requirements.

PART 2  PRODUCTS
2.01 GENERAL:

A. All products shall be of new manufacturer (unless the plans and/or other sections of this
specification call for existing or other identified products to be used), age of less than one year,
and the latest model of a manufacturer.  A new product shall not be used if the manufacturer
has introduced a product as a replacement.  All materials and apparatus for the work shall be
furnished, delivered, erected, connected and finished in every detail, and shall be so selected
and arranged as to fit into the building spaces in compliance with all code requirements.

B. All equipment that is provided by the contractor, subcontractors, or specialty subcontractor
(fire alarm, etc) to be installed at the project site, shall be purchased, installed and maintained
by the local (to the project site) authorized, licensed, factory distributor/installer/supplier.  The
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contractor shall include with the submittals, verification in writing from the manufacturer, that
the supplier and/or distributor is a factory authorized and licensed by the manufacturer to
provide, install, and maintain (throughout the entire length of the warrantee period) the
equipment.  THERE SHALL BE NO EXCEPTIONS TO THIS REQUIREMENT.

C. By providing equipment to the project, a manufacturer guarantees to provide replacement parts
for the equipment for a period of five (5) years, even if the item provided goes out of
manufacture.

D. Manufacturer's catalog numbers listed are not necessarily complete and are for general
identification only.  It is the responsibility of the Contractor to provide complete catalog
numbers and to provide all accessories for installation as implied by the accompanying
description of the equipment, material or device, the demonstrated use on the drawings, and the
specifications contained herein. Products provided shall be a standard product which has a
history of successful installation and operation for a minimum period of two years.  Prototype
or custom made equipment is not acceptable unless so specified herein.

E. Manufacturer's instructions shall be obtained by the Contractor and used for the installation of
all equipment and devices where such manufacturer's instructions are available.

F. Completeness:  Provide all boxes, off-sets, bends, raceways, devices, raceway supports,
installation brackets and supports, flexible connections, wiring connectors, labels and terminals
for the complete installation and operation of all products.  Each unit of product shall be
assembled and installed and all surfaces shall be clean and free of dents, scratches, and
abrasions or marred areas.

2.02 IDENTIFICATION
A. All equipment shall be marked and/or identified so that maintenance crews can locate

equipment.
B. All equipment items; switchboards, distribution, power, receptacle and lighting panelboards,

transformers, disconnects, motor control centers, switches, lighting contactors and wiring
gutters, of the electrical system shall be labeled.  Each distribution switch and circuit breaker in
a switchboard, or individually mounted, shall be labeled. These labels shall be engraved, black
laminated plastic labels, with 1/2 inch white letters.  For equipment connected to the
emergency power system, the labels shall be red laminated plastic with white letters.  Attach
the labels to the equipment with two sheet metal screws or rivets.

C. Circuit breakers in distribution panels (panels with hinged doors) shall be labeled by means of
a typed circuit breaker directory.  For all breakers serving lighting, receptacle, and HVAC
circuits, the contractor shall include on the panel schedule by the breaker number the room
number(s) served by the circuit.  The room number(s) shall be the same number(s) as the room
number(s) on the door, not the space number as shown on the plans.  See Section 26 2416.

D. Wire and cable identification shall be made so that all wire and cable can be identified by
means of color coding as noted in Section 26 0553.  Wiring marker for use in wire and terminal
identification shall be white cloth backed with a rubber based, pressure sensitive adhesive
labels.  Each wire or cable in a feeder at its terminal points, and in each pull-box, junction box,
and panel gutter through which it passes shall be identified.  Where two or more feeders enter
or leave a device or enclosure, the cable shall be tagged to indicate destination of cable run. 
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Each common wire, common circuit or common loop of a system, fire alarm, sound system, or
TV system, shall be identified.

E. Device plates for local toggle switches, toggle switch-type motor starters, pilot lights, and the
like, whose function is not readily apparent shall labeled suitably describing the equipment
controlled or indicated. These labels shall be engraved, black laminated plastic labels, with 1/4
inch white letters.  For equipment connected to the emergency power system, the labels shall
be red laminated plastic with white letters.  Attach the labels to the equipment cover plates
with glue recommended by the manufacturer.

F. Where used with an empty raceway for wires of a future system, each box or cabinet shall be
identified on the inside by means of indelible markings indicating the system for which it is
installed.  Label any junction box, which includes wiring, with indelible markings on the
outside showing system and voltage.

PART 3  EXECUTION
3.01 GENERAL

A. Before any work is started, the electrical contractor shall coordinate the work of other
contractors that will affect the work of the electrical contractor.  The electrical contractor shall
inspect the work of all other trades to determine if the other work is ready for the electrical
contractor to start his work.

B. Any and all electrical installations shall be coordinated with other trades, contractors and the
Owner.

C. The contractor shall make himself familiar with existing conditions, site information, etc. so
that conflicts are avoided.

D. All work shall be installed per all applicable code, rules, regulations, shop drawings and
manufacturer's installation recommendations.

E. The electrical contractor shall be responsible for returning to original, pre-construction
condition, any paved areas, sidewalks, planting, walls, and other areas disturbed during
electrical installation work.

F. The electrical equipment shall be installed as close as possible to the location as shown on the
plans.  If during the installation, it is required to install equipment in locations other than the
one shown on the plans, the contractor shall make a sketch of the proposed changes, submit it
to the Engineer, and after the Engineer has given approval, then proceed with the installation.

G. Working spaces and clearances shall not be less than the required minimums in the National
Electric Code (NEC).

3.02 EXAMINATION
A. The Electrical Contractor is responsible for visiting and examining the site to determine those

portions of the site or present buildings affected by this work so as to become familiar with
existing conditions and difficulties that will attend the execution of the work, before submitting
proposals.

B. Submission of a proposal will be considered as evidence that such examination has been made
and later claims for labor, equipment, or materials because of difficulties encountered, which
could have been foreseen had such examination been made, will not be recognized.
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3.03 ADDITIONS RENOVATIONS AND REMODELING
A. All electrical work shall be coordinated and phased so as to assure electrical service to any

other buildings or parts of buildings that require use during construction.
B. All existing electrical system elements shall be protected from damage during any and all

additions, renovations, and remodeling.
C. All new electrical equipment and installations shall be installed and connected to existing work

or existing electrical system elements in a neat and careful manner.  Any existing electrical
work or system elements that are disturbed or damaged shall be replaced or repaired to the
pre-construction condition.

3.04 LOCATIONS OF EQUIPMENT REQUIRING ELECTRICAL SERVICE AND
CONNECTIONS:
A. Coordinate the exact installed location of equipment that requires electrical connections that is

furnished and installed by other contractors.  The electrical drawings try to show the correct
location of all of these items, but it is the responsibility of the electrical contractor to
coordinate with all other contractors to determine the exact installed location of all equipment
furnished and installed by other contractors and wired by the electrical contractor.  Such
coordination shall include, but not limited to exact location, location of electrical connection,
type of connection required, and electrical characteristics.

3.05 OPENINGS, CUTTING AND PATCHING:
A. Contractor shall arrange for openings in the building structure or components to allow for

installation of electrical work or transport of electrical equipment as the project progresses.
B. Any cut portion of the building, wall, sidewalk, paved drives, ceiling, floors, roofs, etc., install

any raceway or apparatus or transport equipment, shall be restored in a manner such that the
end product complies with the specification for that type of work.  Where existing work is cut,
restore to the original (pre-construction) condition.  The electrical contractor shall be
responsible for returning to original, pre-construction condition, any of the above noted areas
or other areas disturbed during electrical installation work.

C. Structural, load bearing, or supporting device shall not be cut without approval in writing from
the Architect.

3.06 LOCATIONS OF OUTLET BOXES FOR EQUIPMENT AND GENERAL WIRING:
A. All outlets for lighting, power, and equipment, not specifically dimensioned are located

diagrammatically on the drawings.
B. If so directed by the Architect / Engineer / Owner, any outlet box may be moved 10 feet in any

direction.
3.07 PAINTING:

A. Exposed conduit, ungalvanized troughs, metal frames and support racks and wooden surfaces
provided under this section shall be painted.  Paint color shall match and be the same paint as
the room finish paint unless noted elsewhere on the plans or in the specifications.  Clean
surfaces completely of all oil, wax, rust and old paint prior to repainting.  Paint shall be applied
to backup boards before switches, troughs, and devices are installed.  Paint shall include a
primer and two coats of finished paint.  Touch-up scratched, or marred surfaces of lighting
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fixtures and equipment with paint obtained from the equipment manufacturer especially for
that purpose.

3.08 ELECTRICAL SYSTEM TESTING:
A. At the time of the final inspection, or at such times as parts of the system may be completed, all

electrical systems shall be tested for compliance with the specifications.  The Contractor shall
provide all personnel and equipment; current, voltage and resistance measuring instruments,
ladders and lights to assist the Engineer in conducting the tests.  Authorized representatives of
the manufacturer shall be present to demonstrate compliance with specifications of their
specific system.

B. The Contractor shall remove equipment covers as directed for inspection of internal wiring. 
Accessible ceiling shall be removed as directed for inspection of equipment above the ceilings. 
After inspection and correction of any problems found, the Contractor shall replace all cover
plates, access plates and removable ceiling.

C. The life safety system shall be demonstrated to function in accordance with the specifications. 
Each device shall be tested for proper operation.

3.09 CLEANING:
A. At completion of the work the Contractor shall clean all exposed elements of the electrical

system so that all markings deteriorating the original finish appearance are removed.  All
lighting fixtures, lenses, and reflectors shall be cleaned inside and out and all lamps shall be
left clear of dust, dirt, and grime.

B. The Contractor shall specifically examine the interiors of panelboard cans, equipment cabinets,
lighting fixtures, junction boxes, and like components where conduit and wire connections
have been made, and all resulting wire ends, insulation cuttings, knock-out plugs, metal filings
and any other trash shall be removed so that interiors and exteriors are left free of all debris.

END OF SECTION
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SECTION 26 0501 - MINOR ELECTRICAL DEMOLITION
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
PART 2  PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify field measurements and circuiting arrangements are as shown on Drawings.
B. Verify that abandoned wiring and equipment serve only abandoned facilities.
C. Demolition drawings are based on casual field observation .
D. Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION
A. Disconnect existing electrical service only after the new service has been installed and the

system is ready for the switchover.
B. Coordinate electrical service outages with the Owner.
C. Existing Electrical Service:  Maintain existing system in service until new system addition is

complete and ready to be energized.  Disable the existing system only to make switchovers and
connections.  Minimize outage duration.
1. Obtain permission from Owner at least 72 hours before partially or completely disabling

system.
D. Existing Fire Alarm System:  Maintain existing system in service. Disable system only to make

connections to new equipment.  Minimize outage duration.
1. Notify Owner before partially or completely disabling system.
2. Notify local fire service.
3. Make notifications at least 72 hours in advance.
4. Make temporary connections to maintain service in areas adjacent to work area.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Remove, relocate, and extend existing installations to accommodate new construction.
B. Remove abandoned wiring to source of supply.
C. Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling

finishes.  Cut conduit flush with walls and floors, and patch surfaces.
D. Disconnect and remove abandoned luminaires.  Remove brackets, stems, hangers, and other

accessories.
E. Repair adjacent construction and finishes damaged during demolition and extension work.
F. Maintain access to existing electrical installations that remain active.  Modify installation or

provide access panel as appropriate.
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G. Extend existing installations using materials and methods compatible with existing electrical
installations, or as specified.

3.04 CLEANING AND REPAIR
A. See Section 01 7419 - Construction Waste Management and Disposal for additional

requirements.
B. Clean and repair existing materials and equipment that remain or that are to be reused.

END OF SECTION
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SECTION 26 0519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Single conductor building wire.
B. Wiring connectors.
C. Electrical tape.
D. Wire pulling lubricant.

1.02 RELATED REQUIREMENTS
A. Section 07 8400 - Firestopping.
B. Section 26 0526 - Grounding and Bonding for Electrical Systems:  Additional requirements for

grounding conductors and grounding connectors.
C. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013.
B. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for

Electrical Purposes; 2010.
C. ASTM B787/B787M - Standard Specification for 19 Wire Combination Unilay-Stranded

Copper Conductors for Subsequent Insulation; 2004 (Reapproved 2009).
D. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic

Pressure-Sensitive Electrical Insulating Tape; 2010.
E. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical

Contractors Association; 2010.
F. NECA 120 - Standard for Installing Armored Cable (AC) and Metal-Clad Cable (MC);

National Electrical Contractors Association; 2006.
G. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;

International Electrical Testing Association; 2013 (ANSI/NETA ATS).
H. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent

Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

I. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
J. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.
K. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.
L. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.
M. UL 1569 - Metal-Clad Cables; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:
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1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other
sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.

2. Coordinate with electrical equipment installed under other sections to provide
terminations suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. NEMA WC 3 - Rubber-Insulated Wire and Cable for the Transmission and Distribution of
Electrical Energy.

C. NEMA WC 5 - Thermoplastic-Insulated Wire and Cable for the Transmission and Distribution
of Electrical Energy.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements.
B. Product Data:  Provide for each cable assembly type.
C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency. Also submit instructions for splicing and terminating
aluminum conductors.

D. Project Record Documents:  Record actual locations of components and circuits.
1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's
instructions.

PART 2  PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise
indicated, permitted, or required.

C. Concealed Dry Interior Locations:  Use only building wire in raceway or building wire with
Type THHN insulation in raceway.

D. Above Accessible Ceilings:  Use only building wire in raceway, building wire with Type
THHN insulation in raceway, or metal clad cable.

E. Use solid conductor for feeders and branch circuits 10 AWG and smaller.
F. Use stranded conductors for control circuits.
G. Use conductor not smaller than 12 AWG for power and lighting circuits and all other wiring

where the voltage is greater than 48 volts.
H. Use conductor not smaller than 16 AWG for control circuits.
I. Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet.
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J. Use 10 AWG conductors for 20 ampere, 277 volt branch circuits longer than 200 feet.
K. Conductor sizes are based on copper unless indicated as aluminum or "AL".

2.02 WIRE MANUFACTURERS
A. Cerro Wire Inc:  www.cerrowire.com. 
B. Industrial Wire & Cable, Inc:  www.iewc.com.
C. Southwire Company:  www.southwire.com.
D. Substitutions:  See Section 01 6000 - Product Requirements.

2.03 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Provide new conductors and cables manufactured not more than one year prior to installation.
D. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
E. Comply with NEMA WC 70.
F. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
G. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
H. Conductors for Grounding and Bonding:  Also comply with Section 26 0526.
I. Conductor Material:

1. Provide copper conductors only. Aluminum conductors are not acceptable for this project.
Conductor sizes indicated are based on copper.

J. Minimum Conductor Size:
1. Branch Circuits:  12 AWG.

a. Exceptions:
1) 20 A, 120 V circuits longer than 75 feet:  10 AWG, for voltage drop.
2) 20 A, 120 V circuits longer than 150 feet:  8 AWG, for voltage drop.
3) 20 A, 277 V circuits longer than 150 feet:  10 AWG, for voltage drop.

K. Conductor Color Coding:
1. Color code conductors as indicated unless otherwise required by the authority having

jurisdiction. Maintain consistent color coding throughout project.
2. Color Coding Method:  Integrally colored insulation.
3. Color Code:

a. 480Y/277 V, 3 Phase, 4 Wire System:
1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. 208Y/120 V, 3 Phase, 4 Wire System:
1) Phase A:  Black.
2) Phase B:  Red.
3) Phase C:  Blue.
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4) Neutral/Grounded:  White.
c. Equipment Ground, All Systems:  Green.

2.04 SINGLE CONDUCTOR BUILDING WIRE
A. Description:  Single conductor insulated wire.
B. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.

C. Insulation Voltage Rating:  600 V.
D. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated
below.

E. Conductor:  Copper.
1. For Sizes Smaller Than 4 AWG:  Copper.

F. Insulation Voltage Rating:  600 volts.
G. Insulation:  NFPA 70, Type THHN/THWN.
H. Insulation:  Thermoplastic material rated 60 degrees C.

2.05 COLOR CODE
A. All cables shall be color coded.  Color coding shall be as follows:

1. 208/120 Volt       Phase       277/480 Volt
a. Black              A              Brown
b. Red                 B              Orange
c. Blue                C              Yellow
d. White           Neutral         Gray
e. Green           Ground         Green

2.06 WIRING CONNECTORS
A. Description:  Wiring connectors appropriate for the application, suitable for use with the

conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Connectors for Grounding and Bonding:  Comply with Section 26 0526.
C. Wiring Connectors for Splices and Taps:

1. Copper Conductors Size 8 AWG and Smaller:  Use twist-on insulated spring connectors.
D. Wiring Connectors for Terminations:

1. Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

E. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

F. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
2.07 WIRING ACCESSORIES

A. Electrical Tape:
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1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated;
listed as complying with UL 510; minimum thickness of 7 mil; resistant to abrasion,
corrosion, and sunlight; suitable for continuous temperature environment up to 221
degrees F.

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying
with UL 510; minimum thickness of 7 mil; resistant to abrasion, corrosion, and sunlight;
conformable for application down to 0 degrees F and suitable for continuous temperature
environment up to 221 degrees F.

B. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed
and suitable for use at the installation temperature.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to

accommodate conductors and cables in accordance with NFPA 70.
D. Verify that raceway installation is complete and supported.
E. Verify that field measurements are as shown on the drawings.
F. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before installing conductors and

cables.
3.03 INSTALLATION

A. Circuiting Requirements:
1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated and routing is not shown, determine exact routing

required.
3. Arrange circuiting to minimize splices.

B. Install products in accordance with manufacturer's instructions.
C. Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1.
D. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum

pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not

recommended by the manufacturer.
E. Secure and support conductors and cables in accordance with NFPA 70 using suitable supports

and methods approved by the authority having jurisdiction. Provide independent support from
building structure. Do not provide support from raceways, piping, ductwork, or other systems.
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1. Installation Above Suspended Ceilings:  Do not provide support from ceiling support
system. Do not provide support from ceiling grid or allow conductors and cables to lay on
ceiling tiles.

F. Terminate cables using suitable fittings.
G. Group or otherwise identify neutral/grounded conductors with associated ungrounded

conductors inside enclosures in accordance with NFPA 70.
H. Make wiring connections using specified wiring connectors.

1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Clean contact surfaces on conductors and connectors to suitable remove corrosion,
oxides, and other contaminates. Do not use wire brush on plated connector surfaces.

I. Insulate splices and taps that are made with uninsulated connectors using methods suitable for
the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

J. Insulate ends of spare conductors using vinyl insulating electrical tape.
K. Identify conductors and cables in accordance with Section 26 0553.
L. Install firestopping to preserve fire resistance rating of partitions and other elements, using

materials and methods specified in Section 07 8400.
M. Unless specifically indicated to be excluded, provide final connections to all equipment and

devices, including those furnished by others, as required for a complete operating system.
N. Install wire and cable securely, in a neat and workmanlike manner, as specified in NECA 1.
O. Route wire and cable as required to meet project conditions.

1. Wire and cable routing indicated is approximate unless dimensioned.
2. Where wire and cable destination is indicated and routing is not shown, determine exact

routing and lengths required.
3. Include wire and cable of lengths required to install connected devices within 10 ft of

location shown.
P. Where a circuit home run is shown on the plans without any conductor or raceway

identification, it shall be a minimum of 2 # 12, 1 # 12 Ground, ½" Conduit. Where a
overcurrent device is shown for the circuit, size the conductor and raceway to match the
overcurrent device rating.

Q. Use no wire smaller than 12 AWG for power and lighting circuits, and no smaller than 14
AWG for control wiring.

R. Place an equal number of conductors for each phase of a circuit in same raceway or cable.
S. Use wiring methods indicated.
T. Pull all conductors into raceway at same time.
U. Protect exposed cable from damage.
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V. Support cables above accessible ceiling, using spring metal clips or metal cable ties to support
cables from structure or ceiling suspension system.  Do not rest cable on ceiling panels.
Provide brdile rings or drive rings.

W. Use suitable cable fittings and connectors.
X. Neatly train and lace wiring inside boxes, equipment, and panelboards.
Y. Throughouly clean conductor surfaces before installing lugs and connectors.
Z. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible

temperature rise.  Splice or tap only in accessible junction boxes or other electrical enclosures.
AA. Use solderless pressure connectors with insulating covers for copper conductor splices and

taps, 8 AWG and smaller.
AB. Use insulated spring wire connectors with plastic caps for copper conductor splices and taps,

10 AWG and smaller.
AC. Apply electrical tape to the ends of spare conductors and otherwise secure conductors to

prevent accidental contact with persons or enclosures.
AD. Identify and color code wire and cable under provisions of Section 26 0553.  Identify each

conductor with its circuit number or other designation indicated.
3.04 FIELD QUALITY CONTROL

A. Perform inspection, testing, and adjusting in accordance with Section 01 4000.
B. Perform field inspection and testing in accordance with Section 01 4000.
C. Inspect wire and cable for physical damage and proper connection.
D. Inspect and test in accordance with NETA ATS, except Section 4.
E. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 26 0526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.
C. Connectors for grounding and bonding.
D. Grounding and bonding components.

1.02 SYSTEM DESCRIPTION
A. Furnish all labor, materials, services, equipment and appliances required in conjunction with a

grounding system as indicated in the Contract Documents.
B. Ground each separately-derived system neutral to separate grounding electrode.
C. Bond together system neutrals, service equipment enclosures, exposed non-current carrying

metal parts of electrical equipment, metal raceway systems, grounding conductor in raceways
and cables, receptacle ground connectors, and plumbing systems.

1.03 RELATED REQUIREMENTS
A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Additional

requirements for conductors for grounding and bonding, including conductor color coding.
B. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.04 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

B. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
International Electrical Testing Association; 2013 (ANSI/NETA ATS).

C. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent
Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

D. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.
1.05 PERFORMANCE REQUIREMENTS

A. Grounding System Resistance:  5 ohms.
1.06 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.
B. Project Record Documents:  Record actual locations of components and grounding electrodes.
C. Certificate of Compliance:  Indicate approval of installation by authority having jurisdiction.

1.07 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
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PART 2  PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Existing Work:  Where existing grounding and bonding system components are indicated to be
reused, they may be reused only where they are free from corrosion, integrity and continuity
are verified, and where acceptable to the authority having jurisdiction.

B. Do not use products for applications other than as permitted by NFPA 70 and product listing.
C. Unless specifically indicated to be excluded, provide all required components, conductors,

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

D. Where conductor size is not indicated, size to comply with NFPA 70 but not less than
applicable minimum size requirements specified.

E. Grounding Electrode System:
1. Provide connection to required and supplemental grounding electrodes indicated to form

grounding electrode system.
a. Provide continuous grounding electrode conductors without splice or joint.
b. Install grounding electrode conductors in raceway where exposed to physical

damage. Bond grounding electrode conductor to metallic raceways at each end with
bonding jumper.

F. Bonding and Equipment Grounding:
1. Provide bonding for equipment grounding conductors, equipment ground busses, metallic

equipment enclosures, metallic raceways and boxes, device grounding terminals, and
other normally non-current-carrying conductive materials enclosing electrical
conductors/equipment or likely to become energized as indicated and in accordance with
NFPA 70.

2. Provide insulated equipment grounding conductor in each feeder and branch circuit
raceway. Do not use raceways as sole equipment grounding conductor.

3. Where circuit conductor sizes are increased for voltage drop, increase size of equipment
grounding conductor proportionally in accordance with NFPA 70.

4. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

5. Terminate branch circuit equipment grounding conductors on solidly bonded equipment
ground bus only. Do not terminate on neutral (grounded) or isolated/insulated ground bus.

6. Provide bonding jumper across expansion or expansion/deflection fittings provided to
accommodate conduit movement.

7. Provide bonding for interior metal air ducts.
2.02 GROUNDING AND BONDING COMPONENTS

A. General Requirements:
1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in addition to requirements of Section 26 0519:
1. Use insulated copper conductors unless otherwise indicated.

C. Connectors for Grounding and Bonding:
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1. Description:  Connectors appropriate for the application and suitable for the conductors
and items to be connected; listed and labeled as complying with UL 467.

2. Unless otherwise indicated, use mechanical connectors, compression connectors, or
exothermic welded connections for accessible connections.

2.03 CONNECTORS AND ACCESSORIES
A. Mechanical Connectors:  Bronze.
B. Exothermic Connections:
C. Wire:  Stranded copper.
D. Grounding Electrode Conductor:  Size to meet NFPA 70 requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that work likely to damage grounding and bonding system components has been
completed.

B. Verify that field measurements are as shown on the drawings.
C. Verify that conditions are satisfactory for installation prior to starting work.
D. Verify existing conditions prior to beginning work.

3.02 GENERAL INSTALLATION REQUIREMENTS
A. Install products in accordance with manufacturer's instructions.
B. Install grounding and bonding system components in a neat and workmanlike manner in

accordance with NECA 1.
C. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Exothermic Welds:  Make connections using molds and weld material suitable for the
items to be connected in accordance with manufacturer's recommendations.

4. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

5. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

D. Identify grounding and bonding system components in accordance with Section 26 0553.
E. Ground electrical work in accordance with NEC Article 250, local codes as specified herein,

and as shown on the drawings.
F. Provide a separate, insulated equipment grounding conductor in feeder and branch circuits. 

Terminate each end on a grounding lug, bus, or bushing.
G. Install ground cables continuous between connections. Splices will not be allowed except

where indicated on the drawings.  Connections made by the CADWELD(R) Process are not
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considered splices.  Where ground cables pass through floor slabs, building walls, etc., and are
not in metallic enclosures, provide the sleeves of approved nonmetallic material.

H. Install equipment grounding conductors in raceway with feeder conductors.
I. Ground interior lighting fixtures with grounding conductor to rigid metal raceways serving

them. Flexible metal conduit shall have a ground wire installed with the power conductors.
J. Provide bonding to meet requirements described in Quality Assurance.
K. Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder

and branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing.
3.03 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Provide field inspection in accordance with Section 01 4000. Inspect grounding and bonding

system conductors and connections for tightness and proper installation
C. Inspect and test in accordance with NETA ATS except Section 4.
D. Perform inspections and tests listed in NETA ATS, Section 7.13.
E. Perform ground electrode resistance tests under normally dry conditions. Precipitation within

the previous 48 hours does not constitute normally dry conditions.
F. Investigate and correct deficiencies where measured ground resistances do not comply with

specified requirements.
3.04 COORDINATION

A. Coordinate the work under this section with the work under other divisions of the
specifications.

END OF SECTION
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SECTION 26 0529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment components for equipment, conduit, cable, boxes, and other electrical
work.

1.02 RELATED REQUIREMENTS
A. Section 26 0534 - Conduit:  Additional support and attachment requirements for conduits.
B. Section 26 0537 - Boxes:  Additional support and attachment requirements for boxes.

1.03 REFERENCE STANDARDS
A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical

Contractors Association; 2010.
B. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent

Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate sizes and arrangement of supports and bases with the actual equipment and
components to be installed.

2. Coordinate the work with other trades to provide additional framing and materials
required for installation.

3. Coordinate compatibility of support and attachment components with mounting surfaces
at the installed locations.

4. Coordinate the arrangement of supports with ductwork, piping, equipment and other
potential conflicts installed under other sections or by others.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for non-metallic

channel (strut) framing systems..
C. Shop Drawings:  Include details for fabricated hangers and supports where materials or

methods other than those indicated are proposed for substitution.
D. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated

by product testing agency.  Include instructions for storage, handling, protection, examination,
preparation, and installation of product.

1.06 QUALITY ASSURANCE
A. Comply with NFPA 70.
B. Comply with applicable building code.
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1.07 RECORD DRAWINGS
A. Comply with the applicable instructions in Section 26 0500.

PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
3. Where support and attachment component types and sizes are not indicated, select in

accordance with manufacturer's application criteria as required for the load to be
supported with a minimum safety factor of 50%. Include consideration for vibration,
equipment operation, and shock loads where applicable.

4. Do not use products for applications other than as permitted by NFPA 70 and product
listing.

5. Do not use wire, chain, perforated pipe strap, or wood for permanent supports.
B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be

supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.

C. Outlet Box Supports:  Hangers, brackets, etc. suitable for the boxes to be supported.
D. Non-Metallic Channel (Strut) Framing Systems:  Factory-fabricated continuous-slot

non-metallic channel (strut) and associated fittings, accessories, and hardware required for
field-assembly of supports.
1. Comply with MFMA-4.
2. Channel Material:

a. Outdoor and Damp or Wet Indoor Locations:  Use non-metalllic.
E. Anchors and Fasteners:

1. Unless otherwise indicated and where not otherwise restricted, use the anchor and
fastener types indicated for the specified applications.

2. Finish: Galvanized or painted steel.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that mounting surfaces are ready to receive support and attachment components.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install support and attachment components in a neat and workmanlike manner in accordance

with NECA 1.
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C. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

D. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
E. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
F. Conduit Support and Attachment:  Also comply with Section 26 0534.
G. Box Support and Attachment:  Also comply with Section 26 0537.
H. Secure fasteners according to manufacturer's recommended torque settings.
I. Remove temporary supports.

3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect support and attachment components for damage and defects.
C. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
D. Correct deficiencies and replace damaged or defective support and attachment components.
E. Install hangers and supports as required to adequately and securely support electrical system

components, in a neat and workmanlike manner, as specified in NECA 1 and fastended to the
building structure.
1. Do not use powder-actuated anchors
2. Fabricate supports from structural steel or steel channel, rigidly welded or bolted to

present a neat appearance.  Use hexagon head bolts with spring lock washers under all
nuts.

END OF SECTION



University of South Carolina                                                     OSE PROJECT # H27-6106
School of Medicine Building 1 Microscopy Lab Upgrades                             A/E PROJECT # 14054.01
Columbia, South Carolina

26 0534 - 1 CONDUIT

SECTION 26 0534 - CONDUIT
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Liquidtight flexible metal conduit (LFMC).
B. Electrical metallic tubing (EMT).
C. Conduit fittings.
D. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables.
B. Section 26 0526 - Grounding and Bonding for Electrical Systems.

1. Includes additional requirements for fittings for grounding and bonding.
C. Section 26 0537 - Boxes.
D. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 DESCRIPTION OF WORK

A. Unless otherwise noted on the drawings or specified elsewhere in Division 26, route all
conductors in conduit.  The electrical plans indicate the general location of circuiting, electrical
devices, and/or outlet boxes.  If approved by the Engineer, conduit runs may be modified at the
time of construction to adapt to the construction conditions, but in no case shall a circuit be
combined with another circuit or modified.

1.04 FIRE ALARM SYSTEM RACEWAYS
A. Wiring is not shown on the plans for the fire alarm system but shall be considered typical for

the system around which the design is based.  Provide raceways to fully accomodate system
wiring, devices and equipment based on floor plan layouts and specifications.

1.05 REFERENCE STANDARDS
A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005.
B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005.
C. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical

Contractors Association; 2010.
D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); National Electrical

Contractors Association; 2006.
E. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); National

Electrical Contractors Association; 2003.
F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; National Electrical Manufacturers Association; 2012 (ANSI/NEMA FB 1).
G. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Conduit; National Electrical

Manufacturers Association; 2013.
H. NEMA TC 3 - Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC Conduit and

Tubing; National Electrical Manufacturers Association; 2013.
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I. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent
Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

J. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.
K. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.
L. UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions.
M. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.
N. UL 651 - Schedule 40 and 80 Rigid PVC Conduit and Fittings; Current Edition, Including All

Revisions.
O. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.

1.06 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed,
including adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment
installed under other sections or by others.

4. Coordinate the work with other trades to provide roof penetrations that preserve the
integrity of the roofing system and do not void the roof warranty.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is complete

between outlet, junction and splicing points.
1.07 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittals procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conduits and

fittings.
1.08 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
1.09 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2  PRODUCTS
2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.
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B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, comply with the
most restrictive requirements. Where conduit type for a particular application is not specified,
use galvanized steel rigid metal conduit.

C. Exposed, Interior, Not Subject to Physical Damage:  Use electrical metallic tubing (EMT).
D. Connections to Vibrating Equipment:

1. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.
2. Maximum Length:  6 feet unless otherwise indicated.
3. Vibrating equipment includes, but is not limited to:

a. HVAC equipment.
2.02 CONDUIT REQUIREMENTS

A. Existing Work:  Where existing conduits are indicated to be reused, they may be reused only
where they comply with specified requirements, are free from corrosion, and integrity is
verified by pulling a mandrel through them.

B. Fittings for Grounding and Bonding:  Also comply with Section 26 0526.
C. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
D. Provide products listed, classified, and labeled as suitable for the purpose intended.
E. Minimum Conduit Size, Unless Otherwise Indicated:

1. Branch Circuits:  1/2 inch (16 mm) trade size.
2. Branch Circuit Homeruns:  3/4 inch (21 mm) trade size.
3. Control Circuits:  1/2 inch (16 mm) trade size.
4. As shown on plans.

F. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.03 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
A. Manufacturers:

1. AFC Cable Systems, Inc:  www.afcweb.com.
2. Electri-Flex Company:  www.electriflex.com.
3. International Metal Hose:  www.metalhose.com.

B. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal
conduit listed and labeled as complying with UL 360.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com.
b. O-Z/Gedney, a brand of Emerson Industrial Automation: 

www.emersonindustrial.com.
c. Thomas & Betts Corporation:  www.tnb.com.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying
with UL 514B.

3. Material:  Use steel or malleable iron.
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4. Fittings shall be of the type that uses a threaded grounding cone, a steel, nylon or plastic
compression ring, insulated throat, and a gland for tightening.  Fittings shall be made of
steel, have insulated throats and have a male thread and locknut or male bushing with a
ring seal.  Each connector shall provide a low resistance ground connection between the
flexible conduit and the outlet box, conduit or other equipment to which it is connected.

2.04 ELECTRICAL METALLIC TUBING (EMT)
A. Manufacturers:

1. Allied Tube & Conduit:  www.alliedeg.com.
2. Republic Conduit:  www.republic-conduit.com.
3. Wheatland Tube Company:  www.wheatland.com.

B. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.

C. Fittings:
1. Manufacturers:

a. Bridgeport Fittings Inc:  www.bptfittings.com.
b. O-Z/Gedney, a brand of Emerson Industrial Automation: 

www.emersonindustrial.com.
c. Thomas & Betts Corporation:  www.tnb.com.

2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying
with UL 514B.

3. Material:  Use steel or malleable iron.
4. Connectors and Couplings:  Use compression (gland) or set-screw type.

a. Do not use indenter type connectors and couplings.
D. Description:  ANSI C80.3 [; galvanized tubing.]
E. EMT connections shall be made tight to boxes and cabinets using insulated throat ferrous metal

fittings specifically designed for use with EMT conduit.  Use insulating insert at all joints to
prevent any abrasion of wires during installation.

F. For EMT installation encased in concrete, join EMT with moisture proof type fittings so as to
be completely sealed against intrusion of moisture.

2.05 ACCESSORIES
A. Corrosion Protection Tape:  PVC-based, minimum thickness of 20 mil.
B. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with

the conduit to be installed.
C. Solvent Cement for PVC Conduit and Fittings:  As recommended by manufacturer of conduit

and fittings to be installed.
D. Pull Strings: Use nylon cord with average breaking strength of not less than 200 pound-force.
E. Sealing Compound for Sealing Fittings:  Listed for use with the particular fittings to be

installed.
F. Modular Seals for Conduit Penetrations:  Rated for minimum of 40 psig; Suitable for the

conduits to be installed.
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PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install conduit in a neat and workmanlike manner in accordance with NECA 1.
C. Install electrical nonmetallic tubing (ENT) in accordance with NECA 111.
D. Install liquidtight flexible nonmetallic conduit (LFNC) in accordance with NECA 111.
E. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
2. When conduit destination is indicated and routing is not shown, determine exact routing

required.
3. Conceal all conduits unless specifically indicated to be exposed.
4. Conduits in the following areas may be exposed, unless otherwise indicated:

a. Electrical rooms.
b. Mechanical equipment rooms.
c. Within joists in areas with no ceiling.

5. Unless otherwise approved, do not route conduits exposed:
a. Across floors.
b. Across roofs.
c. Across top of parapet walls.

6. Conduits installed underground or embedded in concrete may be routed in the shortest
possible manner unless otherwise indicated. Route all other conduits parallel or
perpendicular to building structure and surfaces, following surface contours where
practical.

7. Arrange conduit to maintain adequate headroom, clearances, and access.
8. Arrange conduit to provide no more than the equivalent of four 90 degree bends between

pull points.
9. Arrange conduit to provide no more than 150 feet between pull points.
10. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at

sealing fittings where moisture may collect.
11. Maintain minimum clearance of 6 inches between conduits and piping for other systems.
12. Maintain minimum clearance of 12 inches between conduits and hot surfaces. This

includes, but is not limited to:
a. Heaters.
b. Hot water piping.

F. Conduit Support:
1. Secure and support conduits in accordance with NFPA 70 and Section 26 0529 using

suitable supports and methods approved by the authority having jurisdiction.
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2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

3. Use of spring steel conduit clips for support of conduits is not permitted.
4. Use of wire for support of conduits is not permitted.
5. Where conduit support intervals specified in NFPA 70 and NECA standards differ,

comply with the most stringent requirements.
G. Connections and Terminations:

1. Use suitable adapters where required to transition from one type of conduit to another.
2. Provide insulating bushings or insulated throats at all conduit terminations to protect

conductors.
3. Secure joints and connections to provide maximum mechanical strength and electrical

continuity.
H. Penetrations:

1. Do not penetrate or otherwise notch or cut structural members, including footings and
grade beams, without approval of Structural Engineer.

2. Make penetrations perpendicular to surfaces unless otherwise indicated.
3. Provide sleeves for penetrations as indicated or as required to facilitate installation. Set

sleeves flush with exposed surfaces unless otherwise indicated or required.
4. Conceal bends for conduit risers emerging above ground.
5. Seal interior of conduits entering the building from underground at first accessible point

to prevent entry of moisture and gases.
6. Where conduits penetrate waterproof membrane, seal as required to maintain integrity of

membrane.
I. Provide pull string in all empty conduits and in conduits where conductors and cables are to be

installed by others. Leave minimum slack of 12 inches at each end.
J. Provide grounding and bonding in accordance with Section 26 0526.
K. Identify conduits in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING
A. Clean interior of conduits to remove moisture and foreign matter.

3.05 PROTECTION
A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection

from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

B. Maintain 6" clearance between conduit and other piping system.  Maintain 12 inch clearance
between conduit and surfaces with temperatures exceeding 104 degrees F.

C. Use hydraulic one-shot conduit bender or factory elbows for bends in conduit larger than 1-1/2
inch size.
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D. For terminating threaded conduit into a device or box without a threaded opening, use a
locknut on both sides of the device, box, or enclosure with the conduit end fitted with an
insulating bushing.

E. Use flexible metal conduit in short runs where the installation of non flexible conduit is not
possible or recommended, for final connection to vibrating equipment and transformers, and
from outlet boxes to recessed lighting fixtures.  Slack shall be included as required.  Furnish
with ground conductor for line and load connections.  Minimum size shall be 1/2" with the
exception of 3/8" light fixture whips no more than 6' long.

F. Liquid tight flexible conduit shall be used for connections to motors, and for final connection
to all kitchen equipment.  Furnish with ground conductor for line and load connections.

G. If obstructions are encountered which prevent installation of the pull wire and/or conductors,
the blocked section of raceway shall be removed and replaced.  Any cutting or patching
involved in such replacement will be included as a part of the electrical scope of work and
included in the contract.

H. Install a ground wire in all conduit sized where noted on the drawings and where not noted
sized per the applicable requirements of the NEC.

3.06 CONDUIT SIZES
A. Size conduit for conductor type installed; ½ inch minimum size except all voice and data

conduit shall be minimum 3/4".
B. For all sizes of conduit larger than 1-1/2 inches, use factory elbows, unless otherwise specified

herein.  In smaller sizes, field bends will be permitted but care must be taken not to damage the
conduit.  The radius of the inner curve of any bend shall not be less than that permitted by the
NEC.

C. Where conduit sizes are not shown on the drawings, provide conduit sizes in accordance with
the 2011 National Electric Code and equipment manufacturers' recommendations.

D. Minimum sizes of conduits where size is not shown on the plans shall be as follows:
1. Area Of Installation                       Minimum Size

a. In grade                                         3/4"
b. Exposed                                        3/4"
c. Flexible conduit                              ½"

E. The outside diameter of any conduit buried in concrete shall not exceed one-third the thickness
of the structural slab, wall or beam in which it is places.  Conduit shall be located within the
middle of the member.

3.07 CONDUIT SUPPORTS
A. Arrange supports to prevent misalignment during wiring installation.
B. Fasten conduit supports to building structure and surfaces under provisions of Section 26 0529.
C. Do not support conduit with wire or perforated pipe straps.  Remove wire used for temporary

supports.
D. Do not attach conduit to ceiling support wires.
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E. Support conduit maximum 5' on center.
END OF SECTION
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SECTION 26 0537 - BOXES
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Outlet and device boxes up to 100 cubic inches, including those used as junction and pull
boxes.

1.02 RELATED REQUIREMENTS
A. Section 26 0526 - Grounding and Bonding for Electrical Systems.
B. Section 26 0534 - Conduit:

1. Conduit bodies and other fittings.
2. Additional requirements for locating boxes to limit conduit length and/or number of bends

between pulling points.
C. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical
Contractors Association; 2010.

C. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports; National
Electrical Manufacturers Association; 2013 (ANSI/NEMA OS 2).

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical
Manufacturers Association; 2014.

E. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent
Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

F. UL 514C - Nonmetallic Outlet Boxes, Flush-Device Boxes, and Covers; Current Edition,
Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the placement of boxes with millwork, furniture, devices, equipment, etc.
installed under other sections or by others.

6. Coordinate the work with other trades to preserve insulation integrity.
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7. Coordinate the work with other trades to provide walls suitable for installation of
flush-mounted boxes where indicated.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for outlet and

device boxes, junction and pull boxes, and floor boxes.
C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use

stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

D. Project Record Documents:  Record actual dimensioned locations for outlet and device boxes,
junction boxes, pull boxes, cabinets and enclosures, and floor boxes.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.

PART 2  PRODUCTS
2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by

NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.
4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
5. Provide grounding terminals within boxes where equipment grounding conductors

terminate.
B. Outlet and Device Boxes Up to 100 cubic inches, Including Those Used as Junction and Pull

Boxes:
1. Use cast iron boxes or cast aluminum boxes for damp or wet locations unless otherwise

indicated or required; furnish with compatible weatherproof gasketed covers.
2. Use nonmetallic boxes where exposed rigid PVC conduit is used.
3. Nonmetallic Boxes:  Comply with NEMA OS 2, and list and label as complying with UL

514C.
4. Minimum Box Size, Unless Otherwise Indicated:

a. Wiring Devices (Other Than Communications Systems Outlets):  4 inch square by
1-1/2 inch deep (100 by 38 mm) trade size.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.
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B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where

applicable, NECA 130, including mounting heights specified in those standards where
mounting heights are not indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Unless otherwise indicated, provide separate boxes for line voltage and low voltage systems.
E. Box Locations:

1. Locate junction and pull boxes as indicated, as required to facilitate installation of
conductors, and to limit conduit length and/or number of bends between pulling points.

F. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using

suitable supports and methods approved by the authority having jurisdiction.
G. Install boxes plumb and level.
H. Install boxes as required to preserve insulation integrity.
I. Provide grounding and bonding in accordance with Section 26 0526.
J. Identify boxes in accordance with Section 26 0553.
K. Junctions and pull boxes are not generally shown on the plans.  Install in locations as shown on

Drawings, and as required for splices, taps, wire pulling, equipment connections, and as
required by NFPA 70.
1. Adjust box locations up to 10 feet if required to accommodate intended purpose. Review

the Contract Documents, especially Architectural Elevations and millwork shop drawings
to determine appropriate locations for boxes.

L. Use gang box where more than one device is mounted together.  Do not use sectional box.  Use
barriers to separate wiring of different voltages.

M. Install plugs, and other inserts to cover all unused conduit openings.
N. Mark all boxes on the outside as to the circuit/system they serve.

3.03 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.04 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until

ready for installation of conductors.
END OF SECTION
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SECTION 26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
B. Identification nameplates and labels.
C. Wire and cable markers.
D. Voltage markers.
E. Underground warning tape.
F. Warning signs and labels.

1.02 RELATED REQUIREMENTS
A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for

power conductors and cables 600 V and less; vinyl color coding electrical tape.
1.03 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs;
2011.

B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011.
C. NFPA 70E - Standard for Electrical Safety in the Workplace; 2012.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Verify final designations for equipment, systems, and components to be identified prior to
fabrication of identification products.

B. Sequencing:
1. Do not conceal items to be identified, in locations such as above suspended ceilings, until

identification products have been installed.
2. Do not install identification products until final surface finishes and painting are

complete.
1.05 SUBMITTALS

A. Shop Drawings:  Provide schedule of items to be identified indicating proposed designations,
materials, legends, and formats.

B. Samples:
1. Identification Nameplates:  One of each type and color specified.
2. Warning Signs and Labels:  One of each type and legend specified.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated
by product testing agency.  Include instructions for storage, handling, protection, examination,
preparation and installation of product.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
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1.07 FIELD CONDITIONS
A. Do not install adhesive products when ambient temperature is lower than recommended by

manufacturer.
PART 2  PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
a. Enclosed switches:

1) Identify voltage and phase.
2) Identify power source and circuit number. Include location when not within

sight of equipment.
3) Identify load(s) served. Include location when not within sight of equipment.

B. Identification for Conductors and Cables:
1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 0519.
2. Use identification nameplate or identification label to identify color code for ungrounded

and grounded power conductors inside door or enclosure at each piece of feeder or
branch-circuit distribution equipment when premises has feeders or branch circuits served
by more than one nominal voltage system.

3. Use wire and cable markers to identify circuit number or other designation indicated for
power, control, and instrumentation conductors and cables at the following locations:
a. At each source and load connection.
b. Within boxes when more than one circuit is present.
c. Within equipment enclosures when conductors and cables enter or leave the

enclosure.
C. Identification for Boxes:

1. Use voltage markers to identify highest voltage present.
2. Use voltage markers or color coded boxes to identify systems other than normal power

system.
a. For exposed boxes in public areas, do not color code.

3. Use identification labels or handwritten text using indelible marker to identify circuits
enclosed.

2.02 IDENTIFICATION NAMEPLATES AND LABELS
A. Identification Nameplates:

1. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch
high; Four, located at corners for larger sizes.

B. Identification Labels:
1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and

abrasion resistant.
a. Use only for indoor locations.

2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless
otherwise indicated.
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2.03 WIRE AND CABLE MARKERS
A. Markers for Conductors and Cables:  Use wrap-around self-adhesive vinyl cloth or

wrap-around self-adhesive vinyl self-laminating type markers suitable for the conductor or
cable to be identified.

B. Legend:  Power source and circuit number or other designation indicated.
C. Text:  Use factory pre-printed or machine-printed text, all capitalized unless otherwise

indicated.
D. Minimum Text Height:  1/8 inch.
E. Color:  Black text on white background unless otherwise indicated.

2.04 WIRE PHASE MARKING
A. Description: Plastic colored tape or integrally pigmented colored wire.
B. Locations:  Each conductor at panelboard gutters, pull boxes, Starters, and outlet boxes and

each load or supply connection where a feeder terminates.
C. Legend

1. Feeders and Branch Circuits: Color code for the respective voltage system as described in
Section 26 0519 - Low Voltage Electrical Power Conductors and Cables.

PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:
1. Surface-Mounted Equipment:  Enclosure front.
2. Flush-Mounted Equipment:  Inside of equipment door.
3. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear

access.
4. Elevated Equipment:  Legible from the floor or working platform.
5. Branch Devices:  Adjacent to device.
6. Interior Components:  Legible from the point of access.
7. Conduits:  Legible from the floor.
8. Boxes:  Outside face of cover.
9. Conductors and Cables:  Legible from the point of access.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to interior

surfaces using self-adhesive backing or epoxy cement.
E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

wrinkles and edges properly sealed.
F. Mark all handwritten text, where permitted, to be neat and legible.
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3.03 FIELD QUALITY CONTROL
A. Replace self-adhesive labels and markers that exhibit bubbles, wrinkles, curling or other signs

of improper adhesion.
END OF SECTION
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SECTION 26 2416 - PANELBOARDS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Overcurrent protective devices for panelboards.
1.02 RELATED REQUIREMENTS

A. Section 26 0526 - Grounding and Bonding for Electrical Systems.
B. Section 26 0529 - Hangers and Supports for Electrical Systems.
C. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. FS W-C-375 - Circuit Breakers, Molded Case; Branch Circuit and Service; Federal
Specification; Revision E, 2013.

B. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

C. NECA 407 - Standard for Installing and Maintaining Panelboards; National Electrical
Contractors Association; 2009.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2014.
E. NEMA KS 1 - Heavy Duty Enclosed and Dead-Front Switches (600 Volts Maximum);

National Electrical Manufacturers Association; 2013.
F. NEMA PB 1 - Panelboards; National Electrical Manufacturers Association; 2011.
G. NEMA PB 1.1 - General Instructions for Proper Installation, Operation and Maintenance of

Panelboards Rated 600 Volts or Less; National Electrical Manufacturers Association; 2013
(ANSI/NEMA PB 1.1).

H. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;
International Electrical Testing Association; 2013 (ANSI/NETA ATS).

I. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent
Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

J. UL 50 - Enclosures for Electrical Equipment, Non-Environmental Considerations; Current
Edition, Including All Revisions.

K. UL 50E - Enclosures for Electrical Equipment, Environmental Considerations; Current
Edition, Including All Revisions.

L. UL 67 - Panelboards; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,

or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.
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2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate the work with other trades to provide walls suitable for installation of
flush-mounted panelboards where indicated.

4. Verify with manufacturer that conductor terminations are suitable for use with the
conductors to be installed.

5. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures and Section 26

0500 - General Electrical Requirements.
B. Product Data:  Provide manufacturer's standard catalog pages and data sheets for panelboards,

enclosures, overcurrent protective devices, and other installed components and accessories.
C. Shop Drawings:  Indicate outline and support point dimensions, voltage, main bus ampacity,

overcurrent protective device arrangement and sizes, short circuit current ratings, conduit entry
locations, conductor terminal information, and installed features and accessories.

D. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

E. Project Record Documents:  Record actual installed locations of panelboards and actual
installed circuiting arrangements.

F. Maintenance Data:  Include information on replacement parts and recommended maintenance
procedures and intervals.

G. Maintenance Materials:   Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Panelboard Keys:  Two of each different key.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in

this section with minimum three years documented experience.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store panelboards in accordance with manufacturer's instructions
and NECA 407.

B. Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas
or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.

C. Handle carefully in accordance with manufacturer's written instructions to avoid damage to
panelboard internal components, enclosure, and finish.

1.08 FIELD CONDITIONS
A. Maintain ambient temperature within the following limits during and after installation of

panelboards:
1. Panelboards Containing Circuit Breakers:  Between 23 degrees F and 104 degrees F.
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PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Eaton Corporation; Cutler-Hammer Products:  www.eaton.com.
B. General Electric Company:  www.geindustrial.com.
C. Schneider Electric; Square D Products:  www.schneider-electric.us.
D. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 LIGHTING AND APPLIANCE PANELBOARDS
A. Conductor Terminations:

1. Main and Neutral Lug Material:  Copper, suitable for terminating copper conductors only.
2. Main and Neutral Lug Type:  Mechanical.

B. Circuit Breakers:  Thermal magnetic bolt-on type unless otherwise indicated.
C. Molded Case Circuit Breakers:  Thermal magnetic trip circuit breakers, bolt-on type, with

common trip handle for all poles; UL listed.
1. Do not use tandem circuit breakers.

2.03 OVERCURRENT PROTECTIVE DEVICES
A. Molded Case Circuit Breakers:

1. Description:  Quick-make, quick-break, over center toggle, trip-free, trip-indicating circuit
breakers listed and labeled as complying with UL 489, and complying with FS W-C-375
where applicable; ratings, configurations, and features as indicated on the drawings.

2. Interrupting Capacity:
a. Provide circuit breakers with interrupting capacity as required to provide the short

circuit current rating indicated, but not less than:
1) 10,000 rms symmetrical amperes at 240 VAC or 208 VAC.
2) 14,000 rms symmetrical amperes at 480 VAC.

b. Fully Rated Systems:  Provide circuit breakers with interrupting capacity not less
than the short circuit current rating indicated.

3. Conductor Terminations:
a. Provide compression lugs where indicated.
b. Lug Material:  Copper, suitable for terminating copper conductors only.

4. Do not use tandem circuit breakers.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that the ratings and configurations of the panelboards and associated components are

consistent with the indicated requirements.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Provide required supports in accordance with Section 26 0529.
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C. Provide grounding and bonding in accordance with Section 26 0526.
D. Install all field-installed branch devices, components, and accessories.
E. Provide typed or neatly handwritten circuit directory for each branch circuit panelboard. 

Revise directory to reflect circuiting changes required to balance phase loads.
3.03 PANELBOARD DIRECTORIES

A. Provide typed circuit directory for each circuit breaker in each panelboard.
B. The typed directory shall include the room number location of the load served.  (EXAMPLE: 

36 - Lights:204,206.......14 - Receptacles:RM 115......6 - Electric Unit Heater:173)  Room
numbers shall be the room numbers as on the room door, not the space numbers as shown on
the plans.

3.04 FIELD QUALITY CONTROL
A. Perform inspection, testing, and adjusting in accordance with Section 01 4000.
B. Visual and Mechanical Inspection:  Inspect for physical damage, proper alignment, anchorage,

and grounding.  Check proper installation and tightness of connections for circuit breakers,
fusible switches, and fuses.

C. Perform field inspection and testing in accordance with Section 01 4000.
D. Inspect and test in accordance with NETA ATS, except Section 4.
E. Correct deficiencies and replace damaged or defective panelboards or associated components.
F. Perform inspections and tests listed in NETA STD ATS, Section 7.5 for switches, Section 7.6

for circuit breakers.
3.05 ADJUSTING

A. Adjust tightness of mechanical and electrical connections to manufacturer's recommended
torque settings.

B. Adjust alignment of panelboard fronts.
3.06 CLEANING

A. Clean dirt and debris from panelboard enclosures and components according to manufacturer's
instructions.

END OF SECTION
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SECTION 26 2726 - WIRING DEVICES
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Wall switches.
B. Wall dimmers.

1.02 RELATED REQUIREMENTS
A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables :  Manufactured

wiring systems for use with access floor boxes with compatible pre-wired connectors .
B. Section 26 0526 - Grounding and Bonding for Electrical Systems.
C. Section 26 0537 - Boxes.
D. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; National Electrical
Contractors Association; 2010.

B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; National Electrical
Contractors Association; 2010.

C. NEMA WD 1 - General Color Requirements for Wiring Devices; National Electrical
Manufacturers Association; 1999 (R 2010).

D. NEMA WD 5 - Specific-Purpose Wiring Devices.
E. NEMA WD 6 - Wiring Device -- Dimensional Specifications; National Electrical

Manufacturers Association; 2002 (R2008).
F. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent

Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

G. UL 514D - Cover Plates for Flush-Mounted Wiring Devices; Current Edition, Including All
Revisions.

H. UL 1472 - Solid-State Dimming Controls; Current Edition, Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate wiring device ratings and configurations with the electrical requirements of

actual equipment to be installed.
2. Notify Architect of any conflicts or deviations from the contract documents to obtain

direction prior to proceeding with work.
B. Sequencing:

1. Do not install wiring devices until final surface finishes and painting are complete.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
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B. Product Data:  Provide manufacturer's catalog information showing dimensions, colors, and
configurations.

C. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency. Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
B. Products:  Listed, classified, and labeled as suitable for the purpose intended.

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Store in a clean, dry space in original manufacturer's packaging until ready for installation.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Leviton Manufacturing Company, Inc:  www.leviton.com.
B. Pass & Seymour, a brand of Legrand North America, Inc:  www.legrand.us
C. Substitutions:  See Section 01 6000 - Product Requirements.
D. Source Limitations:  Where possible, for each type of wiring device furnish products produced

by a single manufacturer and obtained from a single supplier.
2.02 WIRING DEVICE  APPLICATIONS

A. Provide wiring devices suitable for intended use and with ratings adequate for load served.
B. Unless noted otherwise, do not use combination switch/receptacle devices.

2.03 WIRING DEVICE  FINISHES:
A. Provide wiring device finishes as described below unless otherwise indicated.
B. Wiring Devices, Unless Otherwise Indicated:  Black with stainless steel wall plate.

2.04 WALL SWITCHES
A. Manufacturers:

1. Leviton Manufacturing Company, Inc; :  www.leviton.com.
2. Pass & Seymour, a brand of Legrand North America, Inc; :  www.legrand.us

B. Standard Wall Switches: Commercial specification grade, 20 A, 120 V with standard toggle
type switch actuator and maintained contacts; single pole single throw, double pole single
throw, three way, or four way as indicated on the drawings.
1. Products:

a. P&S 20AC1.
2.05 WALL DIMMERS

A. Manufacturers:
1. Leviton Manufacturing Company, Inc; ______:  www.leviton.com.
2. Lutron Electronics Company, Inc; Maestro Series: www.lutron.com.
3. Pass & Seymour, a brand of Legrand North America, Inc; ______:  www.legrand.us
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B. All Wall Dimmers:  Solid-state with continuous full-range even control following square law
dimming curve, integral radio frequency interference filtering, power failure preset memory,
air gap switch accessible without removing wall plate, complying with NEMA WD 1 and
NEMA WD 6, and listed as complying with UL 1472; types and ratings suitable for load
controlled as indicated on the drawings.

C. Control:  Slide control type with separate on/off switch.
D. Electronic Low-Voltage Wall Dimmers:  120 V AC, slide control type with separate on/off

switch; single pole or three way as indicated on the drawings.
1. Power Rating:  400 VA unless otherwise indicated or required to control the load

indicated on the drawings.
E. Fluorescent Wall Dimmers:  120  V AC, slide control type with separate on/off switch,

compatible with the dimming ballast controlled; single pole or three way as indicated on the
drawings.
1. Power Rating:  5 to 16 amps but as a  mimimum for the rated load to which the are shown

connected.
2. Make compatible with the dimming ballast used. Provide a dimming ballast for all the

light fixtures shown controlled by a dimming switch.
3. Luminaires: Furnish a dimming ballast for all luminaires shown controlled with a wall

dimmer.
4. Dimming Range: 1% to 100%.
5. Lamps: Camptible with dimming ballasts and controls.

2.06 WALL PLATES
A. Manufacturers:

1. Leviton Manufacturing Company, Inc; :  www.leviton.com.
2. Lutron Electronics Company, Inc: www.lutron.com.
3. Pass & Seymour, a brand of Legrand North America, Inc; www.legrand.us

B. All Wall Plates:  Comply with UL 514D.
1. Configuration:  One piece cover as required for quantity and types of corresponding

wiring devices.
2. Size:  Standard; Use jumbo size for brick or block construction.
3. Screws:  Metal with slotted heads finished to match wall plate finish.

C. Stainless Steel Wall Plates:  Brushed satin finish, Type 302 stainless steel.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and

are properly sized to accommodate devices and conductors in accordance with NFPA 70.
C. Verify that wall openings are neatly cut and will be completely covered by wall plates.
D. Verify that final surface finishes are complete, including painting.
E. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

wiring devices.
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F. Verify that conditions are satisfactory for installation prior to starting work.
3.02 INSTALLATION

A. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where
applicable, NECA 130, including mounting heights specified in those standards unless
otherwise indicated.

B. Coordinate locations of outlet boxes provided under Section 26 0537 as required for
installation of wiring devices provided under this section.
1. Mounting Heights:  Unless otherwise indicated, as follows:

a. Wall Switches:  48 inches above finished floor.
b. Wall Dimmers:  48 inches above finished floor.

2. Locate wall switches on strike side of door with edge of wall plate 3 inches from edge of
door frame. Where locations are indicated otherwise, notify Architect to obtain direction
prior to proceeding with work.

C. Install wiring devices in accordance with manufacturer's instructions.
D. Where required, connect wiring devices using pigtails not less than 6 inches long. Do not

connect more than one conductor to wiring device terminals.
E. Connect wiring devices by wrapping conductor clockwise 3/4 turn around screw terminal and

tightening to proper torque specified by the manufacturer. Where present, do not use push-in
pressure terminals that do not rely on screw-actuated binding.

F. Unless otherwise indicated, connect wiring device grounding terminal to branch circuit
equipment grounding conductor and to outlet box with bonding jumper.

G. Install wiring devices plumb and level with mounting yoke held rigidly in place.
H. Do not share neutral conductor on branch circuits utilizing wall dimmers.
I. Install wall plates to fit completely flush to wall with no gaps and rough opening completely

covered without strain on wall plate. Repair or reinstall improperly installed outlet boxes or
improperly sized rough openings. Do not use oversized wall plates in lieu of meeting this
requirement.

J. Install blank wall plates on junction boxes and on outlet boxes with no wiring devices installed
or designated for future use.

K. Identify wiring devices in accordance with Section 26 0553.
3.03 INTERFACE WITH OTHER PRODUCTS

A. Coordinate locations of outlet boxes provided under Section 26 0537 to obtain mounting
heights specified.

3.04 FIELD QUALITY CONTROL
A. Perform field inspection, testing, and adjusting in accordance with Section 01 4000.
B. Inspect each wiring device for damage and defects.
C. Operate each wall switch with circuit energized to verify proper operation.
D. Correct wiring deficiencies and replace damaged or defective wiring devices.
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3.05 ADJUSTING
A. Adjust devices and wall plates to be flush and level.
B. Adjust presets for wall dimmers according to manufacturer's instructions as directed by

Architect.
END OF SECTION
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SECTION 26 5100 - INTERIOR LIGHTING
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Interior luminaires.
B. Exit signs.
C. Fluorescent dimming ballasts and controls.
D. Lamps.
E. Luminaire accessories.

1.02 RELATED REQUIREMENTS
A. Section 26 0537 - Boxes.
B. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
C. Section 26 2726 - Wiring Devices:  Manual wall switches and wall dimmers.

1.03 REFERENCE STANDARDS
A. ANSI C78.379 - American National Standard for Electric Lamps -- Reflector Lamps --

Classification of Beam Patterns; 2006.
B. ANSI C82.11 - American National Standard for Lamp Ballasts - High Frequency Fluorescent

Lamp Ballasts - Supplements; 2011.
C. NECA/IESNA 500 - Standard for Installing Indoor Commercial Lighting Systems; National

Electrical Contractors Association; 2006.
D. NEMA WD 6 - Wiring Devices - Dimensional Requirements; National Electrical

Manufacturers Association; 2002 (R2008).
E. FS W-F-414 - Fixture, Lighting.
F. NFPA 70 - National Electrical Code; National Fire Protection Association; Most Recent

Edition Adopted by Authority Having Jurisdiction, Including All Applicable Amendments and
Supplements.

G. NFPA 101 - Life Safety Code; National Fire Protection Association; 2012.
H. UL 935 - Fluorescent-Lamp Ballasts; Current Edition, Including All Revisions.
I. UL 1598 - Luminaires; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the installation of luminaires with mounting surfaces installed under other
sections or by others. Coordinate the work with placement of supports, anchors, etc.
required for mounting. Coordinate compatibility of luminaires and associated trims with
mounting surfaces at installed locations. Do not rely on catalog numbers for such
information.

2. Coordinate the placement of luminaires with structural members, ductwork, piping,
equipment, diffusers, fire suppression system components, and other potential conflicts
installed under other sections or by others.
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3. Coordinate the placement of exit signs with furniture, equipment, signage or other
potential obstructions to visibility installed under other sections or by others.

4. If only one fixture shown on the plans in a room or within a group of fixtures is labeled 
the remainder of the fixtures in the room or within the group shall be  considered to be the
same except where obvious to the contrary.

5. Notify Architect of any conflicts or deviations from the contract documents to obtain
direction prior to proceeding with work.

1.05 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Shop Drawings:

1. Indicate dimensions and components for each luminaire that is not a standard product of
the manufacturer.

C. Product Data:  Provide manufacturer's standard catalog pages and data sheets including
detailed information on luminaire construction, dimensions, ratings, finishes, mounting
requirements, listings, service conditions, photometric performance, installed accessories, and
ceiling compatibility; include model number nomenclature clearly marked with all proposed
features.

D. Additional information required on submitted data sheet:
1. Fixture Type
2. Catalog Number
3. Ballast Type
4. Lamp Type
5. Coefficients of Utilization
6. Candle power distribution charts
7. Zonal Lumen Summary charts
8. Options selected
9. Description of fixture construction
In addition to a paper copy of the data or specification sheet provide on a PDF of the technical
specification sheet and the product brochure for each light fixture.

E. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use
stipulated by product testing agency.  Include instructions for storage, handling, protection,
examination, preparation, and installation of product.

F. Operation and Maintenance Data:  Instructions for each product including information on
replacement parts.

G. Project Record Documents:  Record actual connections and locations of luminaires and any
associated remote components.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.
B. Maintain at the project site a copy of each referenced document that prescribes execution

requirements.



University of South Carolina                                                     OSE PROJECT # H27-6106
School of Medicine Building 1 Microscopy Lab Upgrades                             A/E PROJECT # 14054.01
Columbia, South Carolina

26 5100 - 3 INTERIOR LIGHTING

1.07 DELIVERY, STORAGE, AND PROTECTION
A. Receive, handle, and store products according to NECA/IESNA 500 (commercial lighting) and

manufacturer's written instructions.
B. Keep products in original manufacturer's packaging and protect from damage until ready for

installation.
1.08 FIELD CONDITIONS

A. Maintain field conditions within manufacturer's required service conditions during and after
installation.

1.09 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Provide two year manufacturer warranty for all linear fluorescent ballasts.
C. Products:  Listed and classified by Underwriters Laboratories Inc. as suitable for the purpose

specified and indicated.
PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Light Fixtures:
1. As scheduled on the drawings.

B. Lamps:
1. General Electric
2. Sylvania
3. Phillips Lighting

C. Substitutions:  See Section 01 6000 - Product Requirements.
2.02 LUMINAIRE TYPES

A. Furnish products as indicated in luminaire schedule included on the drawings.
B. Catalog numbers are for general identification of fixtures only.  It is the responsibility of the

Contractor to provide complete catalog numbers and to provide all accessories for installation
as implied by the accompanying description of the fixture, the demonstrated use on the
drawings, and the specifications contained herein.

2.03 LUMINAIRES
A. Provide products that comply with requirements of NFPA 70.
B. Provide products that are listed and labeled as complying with UL 1598, where applicable.
C. Provide products listed, classified, and labeled as suitable for the purpose intended.
D. Unless otherwise indicated, provide complete luminaires including lamp(s) and all sockets,

ballasts, reflectors, lenses, housings and other components required to position, energize and
protect the lamp and distribute the light.

E. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,
connectors, hardware, supports, trims, accessories, etc. as necessary for a complete operating
system.
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F. The voltages of all light fixtures shall be determined by the circuit to which each light fixture is
connected.  Refer to the circuiting requirements shown on the drawings, in particular the
lighting plans and panelboard schedules, to determine the voltage required.  While in most
cases light fixtures require only one voltage, there are cases where a light fixture must be
provided in mulitiple voltages.  It is the responsibility of the Contractor to determine where this
occurs and provide fixtures in the voltages required.

G. Provide products suitable to withstand normal handling, installation, and service without any
damage, distortion, corrosion, fading, discoloring, etc.

H. Lamp Sockets:
1. Fluorescent sockets shall be the biting edge type or phosphorous-bronze with silver flash

contact surface type and shall conform to the applicable requirements of UL 542 and
ANSI C-81.  Lamp holders for bi-pin lamps, with the exception of those for "U" type
lamps, shall be of the telescoping compression type, or of the single slot entry type
requiring a one-quarter turn of the lamp after insertion.

I. Recessed Luminaires:
1. Ceiling Compatibility:  Comply with NEMA LE 4.
2. Luminaires Recessed in Insulated Ceilings:  Listed and labeled as IC-rated, suitable for

direct contact with insulation and combustible materials.
J. Fluorescent Luminaires:

1. Provide ballast disconnecting means complying with NFPA 70 where required.
2. Fluorescent Luminaires Controlled by Dual-Level Switching:  Provide with

stepped-dimming ballast.
a. Luminaires with Four Lamps:  One ballast controls two outer lamps and one ballast

controls two inner lamps.
K. Luminaires Mounted in Continuous Rows:  Provide quantity of units required for length

indicated, with all accessories required for joining and aligning.
2.04 EXIT SIGNS

A. All Exit Signs:  Internally illuminated with LEDs unless otherwise indicated; complying with
NFPA 101 and all applicable state and local codes, and listed and labeled as complying with
UL 924.
1. Number of Faces:  Single or double as indicated or as required for the installed location.
2. Directional Arrows:  As indicated or as required for the installed location.

B. Accessories:
1. Provide compatible accessory high impact polycarbonate vandal shields where indicated.
2. Provide compatible accessory wire guards where indicated.

C. Exit Signs:  Exit sign fixture suitable for use as emergency lighting unit.
1. Provide fixtures complying with NFPA 101.
2. Lamps:  LED.
3. Mounting:  As indicated.

2.05 BALLASTS AND DRIVERS
A. Manufacturers:
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1. Manufacturer Limitations:  Where possible, for each type of luminaire provide ballasts
produced by a single manufacturer.

2. Where a specific manufacturer or model is indicated elsewhere in the luminaire schedule
or on the drawings, substitutions are not permitted unless explicitly indicated.

B. All Ballasts:
1. Provide ballasts containing no polychlorinated biphenyls (PCBs).
2. Minimum Efficiency/Efficacy:  Provide ballasts complying with all current applicable

federal and state ballast efficiency/efficacy standards.
3. Ballasts shall be accessible for servicing without removing or dismantling the fixtures. 

Each fluorescent ballast serving lamps 30 watts and larger shall be bolted to the fixture
body or housing with four studs or captive screws.

4. Ballasts shall be equipped with color coded QUICK-CONNECT horizontal wiretap
connectors on each end of the ballast housing for ease of installation.  Ballasts shall be
serviceable while the fixture is in its normally installed position, and shall not be mounted
to removable reflectors or wireway covers unless so specified.

C. Fluorescent Ballasts:
1. All Fluorescent Ballasts:  Unless otherwise indicated, provide high frequency electronic

ballasts complying with ANSI C82.11 and listed and labeled as complying with UL 935.
a. Input Voltage:  Suitable for operation at voltage of connected source, with variation

tolerance of plus or minus 10 percent.
b. Total Harmonic Distortion:  Not greater than 20 percent.
c. Power Factor:  Not less than 0.95.
d. Ballast Factor:  Normal ballast factor between 0.85 and 1.15, unless otherwise

indicated.
e. Thermal Protection:  Listed and labeled as UL Class P, with automatic reset for

integral thermal protectors.
f. Sound Rating:  Class A, suitable for average ambient noise level of 20 to 24 decibels.
g. Lamp Compatibility:  Specifically designed for use with the specified lamp, with no

visible flicker.
h. Lamp Operating Frequency:  Greater than 20 kHz, except as specified below.

1) Do not operate lamp(s) within the frequencies from 30 kHz through 40 kHz in
order to avoid interference with infrared devices.

i. Lamp Wiring Method:
1) Instant Start Ballasts:  Parallel wired. (All fixtures except where not available or

compatible with installation requirements.)
2) Rapid Start Ballasts:  Series wired.
3) Programmed Start Ballasts:  Provide parallel or series/parallel wired where

available; otherwise series wired is acceptable.
j. Provide automatic restart capability to restart replaced lamp(s) without requiring

resetting of power.
k. Provide high efficiency T8 lamp ballasts certified as NEMA premium.
l. Ballast Marking:  Include wiring diagrams with lamp connections.

2. Non-Dimming Fluorescent Ballasts:
a. Lamp Starting Method:

1) T8 Lamp Ballasts:  Instant start unless otherwise indicated.
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b. Lamp Starting Temperature:  Capable of starting standard lamp(s) at a minimum of 0
degrees F, and energy saving lamp(s) at a minimum of 60 degrees F unless otherwise
indicated.

3. Dimming Fluorescent Ballasts:
a. Provide a dimming ballast for all light fixtures for which a dimming control is shown

or where shown as part of a dimming system.
b. Dimming Range:  Continuous dimming from 100 percent to one percent relative light

output unless dimming capability to lower level is indicated, without flicker and with
even tracking across multiple lamps.

c. Control Compatibility:  Fully compatible with the dimming controls to be installed.
1) Wall Dimmers:  See Section 26 2726.

d. Lamp Starting Method:  Programmed start unless otherwise indicated.
e. Lamp Starting Temperature:  Capable of starting lamp(s) at a minimum of 50 degrees

F.
f. Dimmed Lamp Starting:  Capable of starting lamp(s) at any dimmed preset without

transitioning first to full light output.
2.06 LAMPS

A. Manufacturers:
1. Manufacturer Limitations:  Where possible, provide lamps produced by a single

manufacturer.
B. Lamps - General Requirements:

1. Unless explicitly excluded, provide new, compatible, operable lamps in each luminaire.
2. Verify compatibility of specified lamps with luminaires to be installed. Where lamps are

not specified, provide lamps per luminaire manufacturer's recommendations.
3. Minimum Efficiency:  Provide lamps complying with all current applicable federal and

state lamp efficiency standards.
4. Color Temperature Consistency:  Unless otherwise indicated, for each type of lamp

furnish products which are consistent in perceived color temperature. Replace lamps that
are determined by the Architect to be inconsistent in perceived color temperature.

C. Linear Fluorescent Lamps:  Wattage and bulb type as indicated, with base type as required for
luminaire.
1. Low Mercury Content:  Provide lamps that pass the EPA Toxicity Characteristic

Leaching Procedure (TCLP) test for characteristic hazardous waste.
2. T8 Linear Fluorescent Lamps:

a. Correlated Color Temperature (CCT):  4,100 K unless otherwise indicated.
b. Color Rendering Index (CRI):  Not less than 80.
c. Average Rated Life:  Not less than 20,000 hours for an operating cycle of three hours

per start.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on the drawings.
B. Verify that outlet boxes are installed in proper locations and at proper mounting heights and

are properly sized to accommodate conductors in accordance with NFPA 70.
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C. Verify that suitable support frames are installed where required.
D. Verify that branch circuit wiring installation is completed, tested, and ready for connection to

luminaires.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Coordinate locations of outlet boxes provided under Section 26 0537 as required for

installation of luminaires provided under this section.
B. Install products according to manufacturer's instructions.
C. Install luminaires securely, in a neat and workmanlike manner, as specified in NECA 1

(general workmanship) and NECA 500 (commercial lighting).
D. Install luminaires plumb and square and aligned with building lines and with adjacent

luminaires.
E. Suspended Ceiling Mounted Luminaires:

1. Do not use ceiling tiles to bear weight of luminaires.
2. Do not use ceiling support system to bear weight of luminaires unless ceiling support

system is certified as suitable to do so.
3. Secure surface-mounted and recessed luminaires to ceiling support channels or framing

members or to building structure.
4. Secure lay-in luminaires to ceiling support channels using listed safety clips at four

corners.
5. In addition to ceiling support wires, provide two galvanized steel safety wire(s), minimum

12 gage, connected from opposing corners of each recessed luminaire to building
structure.

F. Recessed Luminaires:
1. Install trims tight to mounting surface with no visible light leakage.
2. Non-IC Rated Luminaires:  Maintain required separation from insulation and combustible

materials according to listing.
3. Luminaires Recessed in Fire-Rated Ceilings:  Install using accessories and firestopping

materials to meet regulatory requirements for fire rating.
G. Additional Support Requirements:

1. Anchoring:  Anchor light fixtures to channels of the ceiling construction, to the structural
slab or to structural members within a partition, or above a suspended ceiling.

2. Supports or anchors shall maintain the fixture positions after cleaning and relamping.
3. Support the lighting fixtures without causing the ceiling or partition to deflect.
4. All light fixtures shall be attached to suspended ceiling grid systems at two opposing ends

using screws and/or clips approved for the seismic rating of the ceiling.  Follow state and
local codes that may requires fixtures to be screwed to the ceiling supports instead of
using clips.

5. Fixtures weighing less than 10 pounds shall be directly supported with a minimum of one
#12 gage hanger wire to the structure above. This wire may be slack.

6. Fixtures weighing between 11 to 55 pounds shall be directly supported with a minimum
of two #12 gage hanger wires connected from the fixture housing to the structure above.
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Connect the hangers at diagonal opposite corners of the light fixtures.  These wires may
be slack.

7. Where fixtures weigh over 56 pounds they shall be independently supported from the
building structure by approved hangers.  Two-way angular bracing of hangers shall be
provided to prevent lateral motion.

8. Where ceiling cross runners are installed for support of lighting fixtures, they must have a
carrying capacity equal to that of the main ceiling runners and be rigidly secured to the
main runners.

9. Outlet boxes for support of lighting fixtures where permitted) shall be secured directly to
the building structure with approved devices or supported vertically in a hung ceiling
from the building structure with a nine gage wire hanger, and secured by approved device
to a main ceiling runner or cross runner to prevent any horizontal movement relative to
the ceiling.

H. Install accessories furnished with each luminaire.
I. Make wiring connections to branch circuit using building wire with insulation suitable for

temperature conditions within fixture; use flexible conduit.
J. Connect luminaires and exit signs to branch circuit outlets provided under Section 26 0537

using flexible conduit.
K. Bond products and metal accessories to branch circuit equipment grounding conductor.
L. Exit Signs:

1. Unless otherwise indicated, connect unit to unswitched power from circuit indicated.
Bypass local switches, contactors, or other lighting controls.

2. Install lock-on device on branch circuit breaker serving units.
M. Install lamps in each luminaire.
N. Lamp Burn-In:  Operate lamps at full output for prescribed period per manufacturer's

recommendations prior to use with any dimming controls. Replace lamps that fail prematurely
due to improper lamp burn-in.

3.03 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements, for additional requirements.
B. Inspect each product for damage and defects.
C. Mask the trims and bottoms of all lighting fixtures if necessary to protect the fixture during

construction.
D. Operate each luminaire after installation and connection to verify proper operation.
E. Correct wiring deficiencies and repair or replace damaged or defective products. Repair or

replace excessively noisy ballasts as determined by Architect.
3.04 ADJUSTING

A. Exit Signs with Field-Selectable Directional Arrows:  Set as indicated or as required to
properly designate egress path as directed by Architect or authority having jurisdiction.

3.05 CLEANING
A. Clean electrical parts to remove conductive and deleterious materials. This shall include but

not necessarily be limited to fixture bottoms, trims, lenses, baffles, reflector cones and lamps.
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B. Remove dirt and debris from enclosures.
C. Clean finishes and touch up damage.

3.06 CLOSEOUT ACTIVITIES
A. See Section 01 7800 - Closeout Submittals, for closeout submittals.
B. See Section 01 7900 - Demonstration and Training, for additional requirements.
C. Demonstration:  Demonstrate proper operation of luminaires to Architect, and correct

deficiencies or make adjustments as directed.
D. Just prior to Substantial Completion, replace all lamps that have failed.

3.07 PROTECTION
A. Protect installed luminaires from subsequent construction operations.

END OF SECTION




