CITY OF DE PERE

PROJECT
20-16

CITY HALL GENERATOR

BID DATE:
APRIL 2, 2020
@ 1:00 PM

Bid documents, including plans and specifications, are available for download at www.QuestCDN.com.
The QuestCDN website can also be accessed through the City website at www.deperewi.gov. On the
homepage, click on the Projects Icon in the middle of the page. Download cost is $15 for each contract.
Bidding documents may be viewed on the QuestCDN website or at the Municipal Service Center, 925 S.
Sixth Street, De Pere, W1 54115.

Bid Tabs must be verified by staff prior to posting and will be available for viewing on the website within
7 days following the bid opening. Award information will be pending until approved by the Common
Council.
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SECTION 00 11 13
MARCH 12, 2020 - MARCH 19, 2020
CITY OF DE PERE
ADVERTISEMENT TO BID
PROJECT 20-16
CITY HALL GENERATOR

Sealed proposals will be received by the Board of Public Works of the City of De Pere at the Municipal
Service Center, 925 South Sixth Street, De Pere, Wisconsin 54115, until 1:00 PM, Thursday, April 2, 2020,
at which time they will be publicly opened and read aloud.

Project 20-16 for which proposals are being sought includes the following work:

e Revise existing electrical service to install new service entrance equipment with a
manual transfer switch and generator docking station to provide a temporary generator
to backup power to the complex.

e Provide electrical generator for backup power.

e Maintain the existing NEC 700 emergency system generator and distribution
equipment.

e Install new panel in city hall boiler room. Remove AHU-1, Pump 1 and UPS from
ELS4 Panel and install into the new panel.

Complete digital project bidding documents are available for viewing and/or downloading at
www.QuestCDN.com or may be examined at the office of the Director of Public Works. Digital plan
documents may be downloaded for $15 by inputting Quest project #6837403 on Quest’s Project Search page.
The QuestCDN website can also be accessed through the City website at www.deperewi.gov. On the
homepage, click on the Projects icon in the center of the page.

Each proposal shall be accompanied by a certified check or bid bond in an amount equal to five percent (5%)
of the bid, payable to the City of De Pere, as a guarantee that if the bid is accepted, the bidder will execute a
contract and furnish a contract bond as set forth in the General Conditions of the City of De Pere. In case the
bidder fails to file such contract and bond, the amount of the check or bid bond shall be forfeited to the City
of De Pere as liquidated damages.

A pre-bid meeting (not mandatory) will be held on Thursday, March 26, 2020 at 10:00 AM at the De Pere
City Hall located at 335 S. Broadway Street, De Pere, W1 54115.

The letting of the contract is subject to the provisions of the following Wisconsin Statutes:
Section 62.15 regarding Public Works.

Section 66.0901(3) regarding Prequalification of Contractor.
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Each bidder shall pre-qualify by submitting proof of responsibility on forms furnished by the
Director of Public Works. Such forms shall be filed with the Director of Public Works no
later than 4:00 PM, Monday, March 30, 2020. Prospective bidders who have previously
submitted such forms subsequent to January 1, 2020 will not be required to separately submit
such form for this project.

The City of De Pere reserves the right to reject any or all bids, to waive any informalities in bidding and to
accept any proposal which the Common Council deems most favorable to the interest of the City of De Pere.

Dated this 12th day of March 2020.
Board of Public Works

City of De Pere

Eric Rakers, P.E.

City Engineer

Project 20-16

3/12/2020 0011 13-2 Advertisement to Bid
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City Hall Generator

SECTION 00 21 13
INSTRUCTIONS TO BIDDERS
ARTICLE 1 - DEFINED TERMS

1.1  Termsused in these Instructions to Bidders have the meanings indicated in the General Conditions.
Additional terms used in these Instructions to Bidders have the meanings indicated below:
None

ARTICLE 2 - COPIES OF BIDDING DOCUMENTS

2.1  Complete sets of the Bidding documents in the number and for the deposit sum, if any, stated in the
Advertisement to Bid may be obtained as stated in the Advertisement for bids.

2.2 Complete sets of Bidding Documents shall be used in preparing Bids; Owner does not assume any
responsibility for errors or misinterpretations resulting from the use of incomplete sets of Bidding
Documents.

2.3 Owner, in providing the Bidding Documents on the terms stated in the Advertisement for Bids, does
so only for the purpose of obtaining Bids for the Work and does not confer a license or grant for any
other use.

ARTICLE 3 - QUALIFICATIONS OF BIDDERS

3.1 In accordance with Section 66.0901(3), each bidder shall pre-qualify by submitting proof of
responsibility on forms furnished by the Director of Public Works. Such forms shall be filed with the
Director of Public Works as stated in the Advertisement for Bids. Prospective bidders who have
previously submitted such forms after January 1% of this year will not be required to separately
submit such form for this project.

ARTICLE 4 - EXAMINATION OF BIDDING DOCUMENTS, OTHER RELATED DATA AND SITE

4.1 Provisions concerning responsibilities for the adequacy of data furnished to prospective Bidders with
Underground Facilities, and possible changes in the Bidding Documents due to differing or
unanticipated conditions appear in the General Conditions.

4.2 On request, Owner will provide Bidder access to the Site to conduct such examinations,
investigations, explorations, tests, and studies as Bidder deems necessary for submission of a Bid.
Bidder shall fill all holes and clean up and restore the Site to its former condition upon completion of
such explorations, investigations, tests, and studies. Bidder shall comply with all applicable Laws
and Regulations relative to excavation and utility locates.

4.3 Reference is made to Section 01 10 00: Summary of Work, for work that will be completed and for
the identification of the general nature of other work that is to be performed at the Site by Owner or
others (such as utilities and other prime contractors) that relates to the Work contemplated by these
Bidding Documents. On request, Owner will provide to each Bidder for examination access to or
copies of Contract Documents (other portions thereof related to price) for such other work.

3/12/2020 002113-1 Instructions to Bidders
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4.4  Itis the responsibility of each Bidder before submitting a Bid to:

A. Examine and carefully study the Bidding Documents, the other related data identified in the
Bidding Documents, and any Addenda;

B. Visit the Site and become familiar with and satisfy Bidder as to the general, local, and Site
conditions that may affect cost, progress, and performance of the Work;

C. Become familiar with and satisfy Bidder as to all federal, state, and local Laws and Regulations
that may affect cost, progress, and performance of the Work;

D. Obtain and carefully study (or accept consequences of not doing so) all examinations,
investigations, explorations, tests, studies, and data concerning conditions (surface, subsurface,
and Underground Facilities) at or contiguous to the Site which may affect cost, progress, or
performance of the Work or which relate to any aspect of the means, methods, techniques,
sequences, and procedures of construction to be employed by Bidder, including applying any
specific means, methods, techniques, sequences, and procedures of construction expressly
required by the Bidding Documents, and safety precautions and programs incident thereto;

E. Agree at the time of submitting its Bid that no further examinations, investigations, explorations,
tests, studies, or data are necessary for the determination of its Bid for performance of the Work
at the price(s) bid and within the times and in accordance with the other terms and conditions of
the Bidding Documents;

F. Become aware of the general nature of the work to be performed by Owner and others at the Site
that relates to the Work as indicated in the Bidding Documents;

G. Correlate the information known to Bidder, information and observations obtained from visits to
the Site, reports and drawings identified in the Bidding Documents, and all additional
examinations, investigations, explorations, tests, studies, and data with the Bidding Documents;

H. Promptly give Engineer written notice of all conflicts, errors, ambiguities, or discrepancies, that
bidder discovers in the Bidding Documents and confirm that the written resolution thereof by
Engineer is acceptable to Bidder; and

I. Determine that the Bidding Documents are generally sufficient to indicate and convey
understanding of all terms and conditions for the performance of the Work.

45  The submission of a Bid will constitute an incontrovertible representation by Bidder that Bidder has
complied with every requirement of this Article 4, that without exception the Bid is premised upon
performing and furnishing the Work required by the Bidding Documents and applying any specific
means, methods, techniques, sequences, and, procedures of construction that may be shown or
indicated or expressly required by the Bidding Documents, that Bidder has given Engineer written
notice of all conflicts, errors, ambiguities, and discrepancies that Bidder has discovered in the
Bidding Documents and the written resolutions thereof by Engineer are acceptable to Bidder, and that
the Bidding Documents are generally sufficient to indicate and convey understanding of all terms and
conditions for performing and furnishing the Work.

3/12/2020 0021 13-2 Instructions to Bidders
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ARTICLE 5-SITE AND OTHER AREAS

5.1  The Site is identified in the Bidding Documents. Easements for permanent structures or permanent
changes in existing facilities are to be obtained and paid for by Owner unless otherwise provided in
the Bidding Documents. All additional lands and access thereto required for temporary construction
facilities, construction equipment, or storage of materials and equipment to be incorporated in the
Work are to be obtained and paid for by Contractor.

ARTICLE 6 — INTERPRETATIONS AND ADDENDA

6.1  All questions about the meaning or intent of the Bidding Documents are to be submitted to Engineer
in writing. Interpretations or clarifications considered necessary by Engineer in response to such
questions will be issued by Addenda mailed or delivered to all parties recorded by Engineer as having
received the Bidding Documents. Questions received less than ten days prior to the date for opening
of Bids may not be answered. Only questions answered by Addenda will be binding. Oral and other
interpretations or clarifications will be without legal effect.

6.2  Addenda may be issued to clarify, correct, or change the Bidding Documents as deemed advisable by
Owner and Engineer.

ARTICLE 7 - BID SECURITY

7.1 A Bid shall be accompanied by Bid security made payable to Owner in an amount of five percent
(5%) of Bidder’s maximum Bid price and in the form of a certified check or bank money order or Bid
bond (on the form attached) issued by a surety meeting the requirements of the General Conditions.
Submittal of a Bid Bond on a form other than the Bid Bond form included in the Bidding Documents
may be cause for rejection of Bid.

7.2 The Bid security of the Successful Bidder will be retained until such Bidder has executed the
Contract documents, furnished the required contract security and met the other conditions of the
Notice of Award, whereupon the Bid security will be returned. If the Successful Bidder fails to
execute and deliver the Contract Documents and furnish the required contract security within fifteen
(15) days after the Notice of Award, Owner may annul the Notice of Award and the Bid security of
that Bidder will be forfeited. The Bid security of other Bidders whom Owner believes to have a
reasonable chance of receiving the award may be retained by Owner per the General Conditions.

7.3 Bid security of other Bidders whom Owner believes do not have a reasonable chance of receiving the
award will be returned within seven days after the Bid opening.

ARTICLE 8 - CONTRACT TIMES

8.1  The number of days within which, or the dates by which, Milestones are to be achieved and the Work
is to be substantially completed and ready for final payment are set forth in the Bid Form and
Summary of Work.

ARTICLE 9 - LIQUIDATED DAMAGES

9.1 Provisions for liquidated damages are set forth in the General Conditions.
3/12/2020 002113-3 Instructions to Bidders
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ARTICLE 10 - SUBSTITUTE AND “OR-EQUAL” ITEMS

10.1

The Contract, if awarded, will be on the basis of materials and equipment specified or described in
the Bidding Documents without consideration of possible substitute or “or-equal” items. Whenever
it is specified or described in the Bidding Documents that a substitute or “or-equal” item of material
or equipment may be furnished or used by Contractor if acceptable to Engineer, application for
such acceptance will not be considered by Engineer until after the Effective Date of the Bid Form and
Summary of Work.

ARTICLE 11 - SUBCONTRACTORS, SUPPLIERS, AND OTHERS

111

11.2

11.3

The Bidder shall submit with the Bid to Owner a list of all such Subcontractors, Suppliers,
individuals, or entities proposed for those portions of the Work for which such identification is
required. Such list shall be accompanied by an experience statement with pertinent information
regarding similar projects and other evidence of qualification for each such Subcontractor, Supplier,
individual, or entity, Owner may, before the Notice of Award is given, request apparent Successful
Bidder to submit a substitute, in which case apparent Successful Bidder shall submit an acceptable
substitute, Bidder’s Bid price will be increased (or decreased) by the difference in cost occasioned by
such substitution, and Owner may consider such price adjustment in evaluating Bids and making the
Contract award.

If apparent Successful Bidder declines to make any such substitution, Owner may award the Contract
to the next lowest Bidder that proposed to use acceptable Subcontractors, Suppliers, individuals, or
entities. Declining to make requested substitutions will not constitute grounds for forfeiture of the
Bid security of any Bidder. Any Subcontractor, Supplier, individual, or entity so listed and against
which Owner makes no written objection prior to the giving of the Notice of Award will be deemed
acceptable to Owner subject to revocation of such acceptance after the Effective Date of the
Agreement.

Contractor shall not be required to employ any Subcontractor, Supplier, individual, or entity against
whom Contractor has reasonable objection.

ARTICLE 12 - PREPARATION OF BID

121

12.2

12.3

The Bid form is included with the Bidding documents.

All blanks on the Bid Form shall be completed by printing in ink or by typewrite and the Bid signed
in ink. Erasures or alterations shall be initialed in ink by the person signing the Bid Form. A Bid
price shall be indicated for each alternative, and unit price item listed therein, or the words “No Bid,”
“No Change,” or “Not Applicable” entered.

A Bid by a corporation shall be executed in the corporate name by the president or a vice-president or
other corporate officer accompanied by evidence of authority to sign. The corporate seal shall be
affixed and attested by the secretary or an assistant secretary. The corporate address and state of
incorporations shall be shown below the seal.

3/12/2020 0021 13-4 Instructions to Bidders
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12.4

125

12.6

12.7

12.8

12.9

12.10

12.11

A Bid by a partnership shall be executed in the partnership name and signed by a partner (whose title
must appear under the signature), accompanied by evidence of authority to sign. The official address
of the partnership shall be shown below the signature.

A Bid by a limited liability company shall be executed in the name of the firm by a member and
accompanied by evidence of authority to sign. The state of formation of the firm and the official
address of the firm shall be shown below the signature.

A Bid by an individual shall show the Bidder’s name and official address.

A Bid by a joint venture shall be executed by each joint venture in the manner indicated on the Bid
Form. The official address of the joint venture shall be shown below the signature.

All names shall be typed or printed in ink below the signatures.

The Bid shall contain an acknowledgement of receipt of all Addenda, the numbers of which shall be
filled in on the Bid Form,

The address and telephone number for communications regarding the Bid shall be shown.
The Bid shall contain evidence of Bidder’s authority and qualification to do business in the state

where the Project is located or covenant to obtain such qualification prior to award of the Contract.
Bidder’s state contractor license number, if any, shall also be shown on the Bid Form.

ARTICLE 13 - BASIS OF BID; COMPARISON OF BIDS

131

Unit Price
A. Bidders shall submit a Bid on a unit price basis for each item of Work listed in the Bid Schedule.

B. The total of all estimated prices will be the sum of the products of the estimated quantity of each
item and the corresponding unit price. The final quantities and Contract Price will be determined
in accord with the General Conditions.

C. Discrepancies between the multiplication of units of Work and unit prices will be resolved in
favor of the unit prices. Discrepancies between the indicated sum of any column of figures and
the correct sum thereof will be resolved in favor of the correct sum. Discrepancies between
words and figures will be resolved in favor of the words.

ARTICLE 14 - SUBMITTAL OF BID

141

A Bid shall be submitted no later than date and time prescribed and at place indicated in
Advertisement for Bids and shall be enclosed in a plainly marked package with the Project title (and,
if applicable, designated portion of the Project for which the Bid is submitted), name and address of
Bidder, and shall be accompanied by the Bid security and other required documents. If a Bid is sent
by mail or other delivery system, sealed envelope containing the Bid shall be enclosed in a separate
package plainly marked on outside with the notation “BID ENCLOSED.” A mailed Bid shall be
addressed to City of De Pere, Municipal Service Center, 925 South Sixth Street, De Pere, W1 54115.
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Electronically transmitted Bids will not be accepted.
14.2  See Bid Form for a list of documents typically required to be submitted with the Bid.
ARTICLE 15 - MODIFICATION AND WITHDRAWAL OF BID

15.1 A Bid may be modified or withdrawn by an appropriate document duly executed in the manner that a
Bid must be executed and delivered to the place where Bids are to be submitted prior to the date and
time for the opening of Bids.

15.2  If within 24 hours after Bids are opened, any Bidder files a duly signed written notice with Owner
and promptly thereafter demonstrates to the reasonable satisfaction of Owner that there was a
material and substantial mistake in the preparation of its Bid, that Bidder may withdraw its Bid, and
the Bid security will be returned. Thereafter, if the Work is rebid, that Bidder will be disqualified
from further bidding on the Work.

ARTICLE 16 — OPENING BIDS

16.1 Bids will be opened at the time and place indicated in the Advertisement to Bid and, unless obviously
non-responsive, read aloud publicly. An abstract of the amounts of the base bids and major
alternates, if any, will be made available to Bidders after the opening of Bids.

ARTICLE 17 - BIDS REMAIN SUBJECT TO ACCEPTANCE

17.1  All bids will remain subject to acceptance for the period of time stated in the General Conditions, but
Owner may, in its sole discretion, release any Bid and return the Bid security prior to the end of this
period.

ARTICLE 18 - EVALUATION OF BIDS AND AWARD OF CONTRACT

18.1 Owner reserves the right to reject any or all Bids, including without limitation, nonconforming,
nonresponsive, unbalanced, or conditional Bids. Owner further reserves the right to reject the Bid of
any Bidder whom it finds, after reasonable inquiry and evaluation, to not be responsible. Owner may
also reject the Bid of any Bidder if Owner believes that it would not be in the best interest of the
Project to make an award to that Bidder. Owner also reserves the right to waive all informalities not
involving price, time, or changes in the Work and to negotiate contract terms with the Successful
Bidder.

18.2  More than one Bid for the same Work from an individual or entity under the same or different names
will not be considered. Reasonable grounds for believing that any Bidder has an interest in more than
one Bid for the Work may be cause for disqualification of that Bidder and the rejection of all Bids in
which that Bidder has an interest.

18.3 In evaluating Bids, Owner will consider whether or not the Bids comply with the prescribed

requirements, and such alternates, unit prices and other data, as may be requested in the Bid Form or
prior to the Notice of Award.
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18.4 In evaluating Bidders, Owner will consider the qualifications of Bidders and may consider the
qualifications and experience of Subcontractors, Supplier, and other individuals or entities proposed
for those portions of the Work for which the identify of Subcontractors, Suppliers, and other
individuals or entities must be submitted as provided in the Supplementary Conditions.

18.5 Owner may conduct such investigations as Owner deems necessary to establish the responsibility,
qualifications, and financial ability of Bidders, proposed Subcontractors, Suppliers, individuals, or
entities to perform the Work in accordance with the Contract Documents.

18.6  Bidder agrees to waive any claim it has or may have against the Owner and the respective employees
arising out of or in connection with the administration, evaluation or recommendation of any Bid.

18.7  If the Contract is to be awarded, Owner will award the Contract to the lowest responsible responsive
Bidder whose Bid is in the best interests of the Project.

ARTICLE 19 - CONTRACT SECURITY AND INSURANCE

19.1 The General Conditions set forth Owner’s requirements as to performance and payment bonds and
insurance. When the Successful Bidder delivers the executed Agreement to Owner, it shall be
accompanied by such bonds and a certificate of insurance.

ARTICLE 20 - SIGNING OF AGREEMENT

20.1  When Owner gives a Notice of Award to the Successful Bidder, it shall be accompanied by the
required number of unsigned counterparts of the Agreement with the other Contract Documents
which are identified in the Agreement as attached thereto. Within ten (10) days thereafter, Successful
Bidder shall sign and deliver the required number of counterparts of the Agreement and attached
documents to Owner. Within ten (10) days thereafter, Owner shall deliver one fully signed
counterpart to Successful Bidder with a complete set of Drawings with appropriate identification.

END OF SECTION
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SECTION 00 41 13
CITY OF DE PERE
BID FORM
PROJECT 20-16

This bid, submitted by the undersigned Bidder to the City of De Pere, in accordance with the Advertisement
to Bid, which will be received until 1:00 PM, Thursday April 2, 2020 is to furnish and deliver all materials,
and to perform and do all work on the project designated by November 27, 2020.
Bidder has examined and carefully prepared the bid from the plans and specifications and has checked the
same in detail before submitting said proposal or bid; and that said bidder or bidder’s agents, officer or
employees have not, either directly or indirectly, entered into any agreement, participated in any collusion, or

otherwise taken any action in restraint of free competitive bidding in connection with this proposal or bid.

Bidder has examined and carefully studied the Bidding Documents, other related data identified in the
Bidding Documents, and the following Addenda, receipt of which is hereby acknowledged:

Addendum No. Addendum Date

BASIS OF BID:
Bidder will complete the Work in accordance with the Contract documents for the following price(s):
As stated in the attached Unit Price Bid Schedule.
Unit Prices have been computed in accordance with the General Conditions.
Bidder acknowledges that estimated quantities are not guaranteed, and are solely for the purpose of

comparison of Bids, and final payment for all Unit Price Bid items will be based on actual quantities,
determined as provided in the Contract Documents.

TOTAL BID PRICE: $

3/12/2020 004113-1 Bid Form
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ATTACHMENTS TO THIS BID
The following documents are submitted with and made a condition of this Bid:
A Required Bid Security
B. Unit Price Bid Schedule (Section 00 41 43)

BID SUBMITTAL

This Bid is submitted by of

The Bidder, being duly sworn, does dispose that they are an authorized representative of
Bidder, if Bidder is:
An Individual

Name (typed or printed):

By:

(Individual’s signature)

Doing business as:

A Partnership

Partnership Name:

By:

(Signature of general partner — attach evidence of authority to sign)

Name (typed or printed):

A Corporation

Corporation Name:

State of Incorporation:

Type (General Business, Professional, Service, Limited Liability):

By:

(Signature — attach evidence of authority to sign)

Name (typed or printed):
3/12/2020 0041 13-2 Bid Form
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Title:

(CORPORATE SEAL)

Attest

Date of Qualification to do business in Wisconsinis /[

Joint VVenture

Name of Joint Venture:

First Joint VVenturer Name: (SEAL)

By:

(Signature of first joint venture partner — attach evidence of authority to sign)

Name (typed or printed):

Title:

Second Joint Venturer Name: (SEAL)

By:

(Signature of second joint venture partner — attach evidence of authority to sign)

Name (typed or printed):

Title:

(Each joint venturer must sign. Manner of signing for each individual, partnership, and corporation
that is a party to joint venture should be in manner indicated above.)

Bidder’s Business Address

Phone No. Fax No.

E-mail

SUBMITTED on , 20

State Contractor License No. (if applicable)

3/12/2020 0041 13-3 Bid Form
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BID SCHEDULE - UNIT PRICE

SECTION 00 41 43

CITY OF DE PERE

PROJECT 20-16

City of De Pere

ITEM | ITEM DESCRIPTION UNIT QUANTITY UNIT PRICE | AMOUNT BID
New Service Entrance
Equipment with Manual
E-01 Transfer Switch and Generator LS 1
Docking Station $ $
Provide New Back-Up
E-02 Generator 175 KW LS 1 $ $
Install New 100 Amp Panel
E-03 | and Rewire Loads from ELS4 LS 1
Panel $ $
TOTAL AMOUNT BID: $
3/12/2020 00 41 43-1 Bid Schedule
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SECTION 00 43 13
CITY OF DE PERE
BID BOND

KNOW ALL MEN BY THESE PRESENTS: That ,

as Principal, hereinafter called Principal, and ,

as Surety, hereinafter called Surety, are held and firmly bound unto the City of De Pere, a municipal
corporation of the State of Wisconsin, as Obligee, hereinafter called City, in the amount of

dollars ($ ) for the
payment whereof Principal and Surety bind themselves, their heirs, executors, administrators, successors and
assigns, jointly and severally, firmly by these presence.

WHEREAS, Principal has made a proposal to the City for furnishing all materials, labor, tools, equipment
and incidentals necessary to complete the work of Project 20-16 in accordance with drawings and
specifications prepared by the Director of Public Works of said City, which proposal is by reference made a
part hereof, and is hereinafter referred to as the BID.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that, if Principal shall be
awarded the contract for said project and Principal shall enter into a contract in accordance with the BID,
then this obligation shall be null and void; otherwise it shall remain in full force and effect, provided that:

1. The liability of Surety shall in no event exceed the penalty of this bond.

2. Any suits at law or proceedings, in equity brought or to be brought against Surety to recover
any claim hereunder shall be executed within six (6) months from the date of this instrument.

Signed and sealed this day of , 20

In the presence of:

WITNESS PRINCIPAL (SEAL)

WITNESS SURETY (SEAL)

3/12/2020 0043 13-1 Bid Bond
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SECTION 00 51 00
NOTICE OF AWARD
(Contractor)
(Contractor Name)
(Address)
(Address)
Project Description: 20-16 City Hall Generator

The City has considered the proposal submitted by you dated (BID DATE) for the above-described project in
response to its Advertisement for Bids dated March 12, 2020 and March 19, 2020.

You are hereby notified that the Common Council of the City of De Pere has accepted your bid of (Contract
Amount $ .00).

You are required to execute the Contract and furnish the required Performance Bond, Payment Bond and
Certificates of Insurance within ten (10) calendar days from the date of this notice to you.

If you fail to execute said Agreement and to furnish said bonds within ten (10) days from the date of this
notice, said City will be entitled to consider all your rights arising out of the City's acceptance of your bid as
abandoned and as a forfeiture of your Bid Bond. The City will be entitled to such other rights as may be
granted by law.

You are required to return an acknowledged copy of this NOTICE OF AWARD to the City.

Dated this __th day of 2020.

DEPARTMENT OF PUBLIC WORKS

BY: Eric P. Rakers, P.E.
City Engineer

ACCEPTANCE OF NOTICE
Receipt of the above NOTICE OF AWARD is hereby acknowledged by:

, this the day of , 20

By:

Title:

3/12/2020 0051 00-1 Notice of Award
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SECTION 0052 13
CONTRACT
This Contract, made and entered into this day (date to be affixed by City), by and

between (Contractor Name), hereinafter called Contractor, and the City of De Pere, a municipal corporation
of the State of Wisconsin, hereinafter called City.

WITNESSETH: That, in consideration of the covenants and agreements herein contained, to be performed
by the parties hereto, and of the payments hereinafter agreed to be made, it is mutually agreed as follows:

ARTICLE I - SCOPE OF WORK

The Contractor shall furnish all materials and all equipment and labor necessary, and perform all work
shown on the drawings and described in the specifications for the project entitled Project 20-16 City Hall
Generator, all in accordance with the requirements and provisions of the following documents, which are
hereby made a part of this Contract:

(a) Advertisement for Bids, dated March 12, 2020 and March 19, 2020.

(b) Drawings designated for Project 20-16 City Hall Generator dated March 12, 2020.

(c) City of De Pere 2020 Construction Specifications.

(d) Special Provisions dated March 12, 2020.

(e) Proposal submitted by (Contractor Name) dated Bid Date.

(f) Addenda No. dated

ARTICLE Il - TIME OF COMPLETION

(@) The work to be performed under the Contract shall be commenced within (number spelled out) ()
calendar days after receipt of written notice to proceed. The work shall be completed within (Number
spelled out) (__) calendar days ) or (specific calendar dates) after receipt of Notice to Proceed.

(b) Time is of the essence with respect to the date of completion herein above stated. Failure to complete the
work within the number of calendar days stated in this Article, or interim dates included in the work
sequence in Section 01 10 00, Summary of Work, including any extensions granted thereto, shall entitle
the City to deduct from the monies due the Contractor an amount equal to Update based on 00 70 00 -
General Conditions (Page 27)($) per day for each calendar day of delay in the completion of the work.
Such amount shall be considered and treated not as a penalty but as liquidated damages, which the City
will sustain, by failure of the Contractor to complete the work within the time stated.

ARTICLE Ill - PAYMENT

(@) The Contract Sum. The City shall pay to the Contractor for the performance of the Contract the amounts
determined for the total number of each of the following units of work completed at the unit price stated

3/12/2020 0052 13-1 Contract



Project 20-16 City of De Pere
City Hall Generator

thereafter. The number of units contained in this schedule is approximate only, and the final payment
shall be made for the actual number of units that are incorporated in or made necessary by the work
covered by the Contract.

(b) Progress Payments. The City shall make payments on account of the Contract as follows:

1. On not later than the fourth Friday of every month the Contractor shall present to the City an invoice
covering an estimate of the amount and proportionate value of the work done as verified by the City
under each item of work that has been completed from the start of the job up to and including the
fourth Friday of the preceding month, and the value of the work so completed determined in
accordance with the schedule of unit prices for such items, together with such supporting evidence as
may be required. This invoice shall also include an allowance for the cost of such materials and
equipment required in the permanent work as have been delivered to the site but not as yet
incorporated in the work.

2. On not later than the third week of the following month, the City shall, after deducting previous
payments made, pay to the Contractor 95% of the amount of the approved invoice, retaining 5% of
the estimate of work done until 50% of the work has been completed. At 50% completion of the
work, the previous retainage shall not yet be paid, but further partial payments shall be made in full to
the contractor without additional retainage being taken unless the engineer certifies that the work is
not proceeding satisfactorily. If the work is not proceeding satisfactorily, additional amounts may be
retained. After substantial completion, an amount retained may be paid to the contractor, keeping
retained only such amount as is needed for the remaining work.

3. The Contractor shall notify the City in writing when all work under this Contract has been completed.
Upon receipt of such notice the City shall, within a reasonable time, make the final inspection and
issue a final certificate stating that the work provided for in this Contract has been completed and is
accepted under the terms and conditions thereof, and that the entire balance due the Contractor as
noted in said final certificate is due and payable. Before issuance of the final certificate the
Contractor shall submit evidence satisfactory to the City that payrolls, material bills, and other
indebtedness connected with the work under this Contract have been paid. The City shall make final
payment as soon after issuance of the final certificate as practicable.

ARTICLE IV - CONTRACT DOCUMENTS

(@) Contents
1. The Contract documents consist of the following:
This Contract (pages 00 52 13-1 to 0052-13-3, inclusive).
Payment bond (pages 00 61 13-1 to 00 61 13-2, inclusive).
Performance bond (page 00 61 16-1).
General Conditions (pages 00 70 00-1 to 00 70 00-27, inclusive).
Specifications as listed in the table of contents of the Project Manual.
Drawings consisting of __ sheets with each sheet bearing the following general title: __ [or] the
Drawings listed on attached sheet index.
g. Addenda (numbers _ to ___inclusive), dated .
h. Exhibits to this Agreement (enumerated as follows):
1) Contractor’s Bid (pages 00 41 13-1 to 00 41 13-3, inclusive).
2) Bid Schedule — Unit Prices (Pages 00 41 43-1 to 00 41 43-, inclusive).
3) Documentation submitted by Contractor prior to Notice of Award (00 51 00-1).

3/12/2020 0052 13-2 Contract
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i. The following which may be delivered or issued on or after the Effective Date of the Agreement
and are not attached hereto:

1) Notice to Proceed (Page 00 55 00-1).
2) Change Orders.

2. The documents listed in Paragraph (a) Contents, are attached to this Agreement (except as expressly
noted otherwise above).

3. There are no Contract Documents other than those listed above in this Article 1V.

IN WITNESS WHEREOF, the parties hereto have executed this Contract, the day and year first written
above.

(WITNESS) (CONTRACTOR)  (SEAL)
BY:
(WITNESS)
(TITLE)
BY:
(TITLE)

CITY OF DE PERE (SEAL)

Approved as to Form By: (City Attorney)

Sufficient funds are available to provide for the payment of this obligation.

(COMPTROLLER)

BY: BY:
(MAYOR) (CITY CLERK)

3/12/2020 0052 13-3 Contract
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SECTION 00 55 00
NOTICE TO PROCEED

Date:

(CONTRACTOR NAME)
(ADDRESS)
(ADDRESS)

PROJECT: 20-16 CITY HALL GENERATOR

You are hereby notified to commence work in accordance with the CONTRACT dated

, within ten (10) days of this Notice. All work under this contract shall be completed
within (NUMBER IN WORDS) (__#) consecutive days from the start of construction or
(DATE) whichever comes first.

Department of Public Works

By:  Eric P. Rakers, P.E.
Title: City Engineer
ACCEPTANCE OF NOTICE
Receipt of the above NOTICE TO PROCEED is hereby acknowledged by

, this day of , 20

Company Name

Signature

BY:

Printed Name

TITLE:

3/12/2020 00 55 00-1 Notice to Proceed
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SECTION 00 61 13
CITY OF DE PERE
PAYMENT BOND

KNOW ALL MEN BY THESE PRESENTS: That (CONTRACTOR NAME), as Principal, hereinafter called
Contractor, and , as Surety, hereinafter called
Surety, are held and firmly bound unto the City of De Pere, a municipal corporation of the State of Wisconsin, as
Obligee, hereinafter called the City, for the use and benefit of claimants as herein below defined in the amount
(CONTRACT AMT. SPELLED OUT) ($ ) for the payment
whereof Contractor and Surety bind themselves, their heirs, executors, administrators, successors and assigns, jointly
and severally, firmly by these presents.

WHEREAS, Contractor has by written agreement dated (date to be affixed by City) entered
into a contract with City for Project 20-16, in accordance with drawings and specifications prepared by the Director of
Public Works of said City, which contract is by reference made a part hereof, and is hereinafter referred to as the
CONTRACT.

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that, if Contractor shall promptly make
payments to all claimants as hereinafter defined, for all labor and material used or reasonably required for use in the
performance of the CONTRACT, then this obligation shall be null and void; otherwise it shall remain in full force and
effect, subject, however, to the following conditions.

1. A claimant is defined as one having a direct contract with Contractor or with a subcontractor of Contractor for
labor, material, or both, used or reasonably required for use in the performance of the contract, labor and
material being construed to include that part of water, gas, power, lights, heat, oil, gasoline, telephone service,
or rental of equipment directly applicable to the contract.

2. The above named Contractor and Surety hereby jointly and severally agree with the City that every claimant as
herein defined, who has not been paid in full before the expiration of a period of ninety (90) days after the date
on which the last of such claimant's work or labor was done or performed, or materials were furnished by such
claimant may sue on this bond for the use of such claimant in the name of the City, prosecute the suit to final
judgment for such sum or sums as may be justly due claimant, and have execution thereon, provided, however,
that the City shall not be liable for the payment of any costs or expenses of any such suit.

3. No suit or action shall be commenced hereunder by any claimant:

a. Unless claimant shall have given written notice to any two of the following: The Contractor, the City, or
the Surety above named, within ninety (90) days after such claimant did or performed the last of the work
or labor, or furnished the last of the materials for which said claim is made, stating with substantial
accuracy the amount claimed and the name of the party to whom the materials were furnished, or for whom
the work or labor was done or performed. Such notice shall be served by mailing the same by registered
mail, postage prepaid, in an envelope addressed to the Contractor, City, or Surety, at any place where an
office is regularly maintained for the transaction of business, or served in any manner in which legal
process may be served in the State of Wisconsin, save that such service need not be made by a public
officer.

b. After the expiration of one (1) year following the date on which Contractor ceased work on said
CONTRACT.

3/12/2020 0061 13-1 Payment Bond
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c. Other than in a state court of competent jurisdiction in and for the County or other political subdivision of
the state in which the project, or any part thereof, is situated, or in the United States District Court for the
district in which the project, or any part thereof, is situated, and not elsewhere.

4. The amount of this bond shall be reduced by and to the extent of any payment or payments made in good faith

hereunder, inclusive of the payment by Surety of mechanics' liens, which may be filed or recorded against said
improvement, whether or not claim for the amount of such lien be presented under and against this bond.

SIGNED AND SEALED THIS DAY OF , 20

In Presence of:

(WITNESS) (CONTRACTOR)

(WITNESS) (SURETY)

3/12/2020 0061 13-2 Payment Bond
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SECTION 00 61 16
CITY OF DE PERE
PERFORMANCE BOND

KNOW ALL MEN BY THESE PRESENTS: That (CONTRACTOR’S NAME), as Principal, hereinafter called

Contractor, and , as Surety, hereinafter called
Surety, are held and firmly bound unto the City of De Pere, a municipal corporation of the State of Wisconsin, as
Obligee, hereinafter  called City, in the amount of (AMOUNT WRITTEN OUT)

($ ) for the payment whereof Contractor and Surety bind themselves, their heirs, executors, administrators,
successors and assign, jointly and severally, firmly by these presents.

WHEREAS, Contractor has by written agreement dated (date to be affixed by City), entered into
a contract with the City for Project 20-16, in accordance with drawings and specifications prepared by the Director of
Public Works of said City, which contract is by reference made a part hereof, and is hereinafter referred to as the
CONTRACT.

NOW THEREFORE, THE CONDITION OF THIS OBLIGATION is such that, if the Contractor shall promptly and
faithfully perform said CONTRACT, then this obligation shall be null and void; otherwise it shall remain in full force
and effect.

Whenever Contractor shall be, and declared by the City to be in default under the CONTRACT, the City having
performed City's obligations there under, the Surety may promptly remedy the default, or shall promptly

1. Complete the CONTRACT in accordance with its terms and conditions or

2. Obtain a bid or bids for submission to City for completing the CONTRACT in accordance with its terms and
conditions, and upon determination by the City and Surety of the lowest responsible bidder, arrange for a
contract between such bidder and City make available as work progresses (even though there should be a
default or succession of defaults under the contract or contracts of completion arranged under this paragraph)
sufficient funds to pay the cost of completion less the balance of the contract price; but not exceeding,
including other costs and damages for which the Surety may be liable hereunder, the amount set forth in the
first paragraph hereof. The term "balance of the contract price™ as used in this paragraph shall mean the total
amount payable by City to Contractor under the CONTRACT and any amendments thereto, less the amount
properly paid by City to Contractor.

Any suit under this bond must be instituted before the expiration of two (2) years from the date on which final payment
under the CONTRACT falls due. No right of action shall accrue on this bond to or for the use of any person or
corporation other than the owner named herein or the heirs, executors, administrators or successors of City.

SIGNED AND SEALED THIS DAY OF , 20

In the Presence of:

(WITNESS) (CONTRACTOR) (SEAL)

(WITNESS) (SURETY) (SEAL)

3/12/2020 0061 16-1 Performance Bond
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SECTION 00 62 76

APPLICATION FOR PAYMENT

Contractor's Application for Payment No.

City of De Pere

Application Period:

Application Date:

Owner: City of De Pere

Contractor:

Contractor's I3roject No.:

APPLICATION FOR PAYMENT
Change Order Summary

Approved (ﬂ'lange Orders

Number Additions Deductions
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. Retainage (per Agreement):

a. Work Completed - Column H {95% up to 50% of Contract or 2.5% of

100% of Contract)

Total $0.00

$0.00]6. AMOUNT ELIGIBLE TO DATE (Line 4 minus 5)...........cooiiiiniiinnnnee

NET CHANGE BY CHANGE ORDERS:

$0.00§8. AMOUNT DUE THIS APPLICATION (Line 6 minus Line 7)

7. LESS PREVIOUS PAYMENTS (Line 6 from prior Application}

CONTRACTOR'S CERTIFICATION

Payment of: $

The undersigned Contractor certifies that:(1) all previous progress payments

received from Owner on account of Wark done under Contract have been
applied on account to discharge Contractor's legitimate obligations incurred

(Line 8 or other - attach explanation of other amount)

in connection with Work covered by prior Applications for Payment; (2} title of|is recommended by:

all Work, materials and equipment incorporated in said Work or otherwise
listed in or covered by this Application for Payment will pass to Owner at time
of payment free and clear of all Liens, security interests and encumbrances
{except such as are covere d by a Bond acceptable to Owner indemnifying
Owner against any such Liens, security interest or encumbrances); and (3)
all Work covered by the Application for Payment is in accordance with the
Contract Documents and is not defective.

$0.00

$0.00

$0.00

$0.00

$0.00

0.00

0.00

|Payment of: $

|is recommended by:

By: E)ate:

3/12/2020

0062 76-1

(Contractor) (Date)
[Line 8 or other - attach explanation of other amount)
(Owner) {Date)

Application for Payment
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SECTION 00 65 16

CERTIFICATE OF SUBSTANTIAL COMPLETION

Project:

Owner: | Owner’s Contract No.:

Contractor:

This [tentative] [definitive] Certificate of Substantial Completion applies to:
CJAIlI Work under the Contract Documents: [1The following specified portions of the Work:

Date of Substantial Completion

The Work to which this Certificate applies has been inspected by authorized representatives of Contractor
and Engineer, and found to be substantially complete. The Date of Substantial completion of the Project or
portion thereof designated above is hereby declared and is also the date of commencement of applicable
warranties required by the Contract Documents, except as stated below.

A [tentative] [definitive] list of items to be completed or corrected is attached hereto. This list may not be
all-inclusive, and the failure to include any items on such list does not alter the responsibility of the
Contractor to complete all Work in accordance with the Contract Documents.

The responsibilities between Owner and Contractor for security, operation, safety, maintenance, heat,
utilities, insurance and warranties shall be as provided in the Contract Documents except as amended
as follows:

[JAmended Responsibilities [J Not Amended

Owner’s Amended Responsibilities:

Contractor’s Amended Responsibilities:

3/12/2020 00 65 16-1 Certificate of Substantial Completion
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The following documents are attached to and made part of this Certificate:

This Certificate does not constitute an acceptance of Work not in accordance with the Contract Documents
nor is it a release of Contractor’s obligation to complete the Work in accordance with the Contract
Documents.

Executed by Engineer Date

Accepted by Contractor Date

3/12/2020 00 65 16-2 Certificate of Substantial Completion
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SECTION 01 10 00
SUMMARY OF WORK
PART 1 - GENERAL
1.1 SUMMARY

A. Section Includes

References

Work Covered by the Contract Documents
Work Sequence

Use of Premises

Warranty

Work by Others

Project Utility Sources

NogakowdnpE

1.2 REFERENCES

A. General Specifications. The work under this contract shall be in accordance with the City of De
Pere, 2020 Construction Specifications and these Special Provisions and plans, and the latest
edition of the Wisconsin Department of Transportation Standards Specifications for Highway and
Structure Construction, where referenced in the City Specifications.

B. Definitions. Any reference to the “state” or the “department” in said Standard Specifications
shall mean the “City of De Pere” for the purposes of this contract.

C. Industry Standards

1. Unless the Contract Documents include more stringent requirements, applicable construction
industry standards have the same force and effect as if bound or copied directly into the
Contract Documents to the extent referenced. Such standards are made a part of the Contract
Documents by reference.

2. Comply with standards in effect as of date of the Contract Documents, unless otherwise
indicated.

3. If compliance with two or more standards is specified and the standards establish different or
conflicting requirements for minimum quantities or quality levels, comply with the most
stringent requirement.

4. The quantity or quality level shown or specified shall be the minimum provided or performed.
The actual installation may comply exactly with the minimum quantity or quality specified, or
it may exceed the minimum within reasonable limits. To comply with these requirements,
indicated numeric values are minimum or maximum, as appropriate, for the context of
requirements.

5. Each section of the specifications generally includes a list of reference standards normally
referred to in that respective section. The purpose of this list is to furnish the Contractor with
a list of standards normally used for outlining the quality control desired on the project. The
lists are not intended to be complete or all inclusive, but only a general reference of standards
that are regularly referred to.

3/12/2020 0110 00-1 Summary of Work
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1.3

1.4

1.5

6. Each entity engaged in construction on the Project shall be familiar with industry standards
applicable to its construction activity. Copies of applicable standards are not bound with the
Contract Documents. Where copies of standards are needed to perform a required
construction activity, obtain copies directly from the publication source and make them
available on request.

WORK COVERED BY THE CONTRACT DOCUMENTS

A. Project Identification
1. Project Location
a. City of De Pere City Hall
335 S. Broadway St
De Pere, WI 54115
2. Work will be performed under the following prime contract:
a. Project 20-16 City Hall Generator

B. The Work includes:
1. Install new service entrance equipment with a manual transfer switch and generator docking
station.
2. Provide electrical generator for backup power 175 KW.
3. Install new panel in city hall boiler room. Remove AHU-1, Pump 1 and UPS from ELS4
Panel and install into the new panel.

WORK SEQUENCE
A. Conduct construction activities to maintain access to City Hall throughout construction.

B. Specific Work Sequence Details
1. New service entrance equipment with a manual transfer switch and generator docking station.
2. Provide new back-up generator 175 KW.
3. Install new 100 Amp panel and rewire loads from ELS4 panel.

C. Coordinate the power disconnect with Wisconsin Public Service.
1. Work shall be completed between 5 and 10 pm.
2. Provide a one week notice to the City prior to completing the work.
3. Police and Fire Departments will run off the City’s backup generator.
4. Complete work on the disconnect prior to the breaker panel in City Hall.

USE OF PREMISES
A. Contractor shall have full use of the premises for construction operations, including use of the
Project Site, as allowed by law, ordinances, permits, easement agreements and the Contract

documents.

B. Contractor’s use of premises is limited only by Owner’s right to perform work or to retain other
contractors on portions of the Project.

C. The Project Site is limited to property boundaries, rights-of-way, easements, and other areas
designated in the Contract Documents.

3/12/2020 0110 00-2 Summary of Work
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1.6

1.7

1.8

3/12/2020

D.

E.

Provide protection and safekeeping of material and products stored on or off the premises.

Move any stored material or products which interfere with operations of Owner or other
Contractors.

WARRANTY

A

The Contractor warrants and guarantees to the City that all work shall be in accordance with the
Contract Documents and will not be defective. Prompt notice of all defects will be given to the
Contractor. All defective work, whether or not in place, may be rejected, corrected or accepted as
provided in this proposal.

If within one (1) year after the date of contract work completion or such longer period of time as
may be prescribed by law or by the terms of any applicable special guarantee required by the
Contract Documents or by a special provision of the Contract Documents, any work is found to
be defective, the Contractor shall comply in accordance with the City’s written instructions.
These written instructions will include either correcting such defective work or, if it has been
rejected by the City, removing it from the site and replacing it with non-defective work. If the
Contractor does not promptly comply with the terms of such instructions, or in an emergency
where delay would cause serious risk or loss or damage, the City may have the defective work
corrected or the rejected work removed and replaced. All direct and indirect costs of correction
or removal and replacement of defective work, including compensation for additional
professional services, shall be paid by the Contractor.

WORK BY OTHERS

A

WPS will need to disconnect power at the transformer. Coordinate all activities with WPS.

PROJECT UTILITY SOURCES

A.

Green Bay Metropolitan Sewer District (NEW Water), Lisa Sarau, (Isarau@newwater.us) (920-
438-1039)

AT&T, Shea Gorzelanczyk, (sg2528@att.com) (920-433-4250)

Wisconsin Public Service, Bob Laskowski, (rtlaskowski@wisconsinpublicservice.com) (920-617-
2775)

Charter, Vince Albin, (vince.albin@charter.com) (920-378-0444)

Nsight, Rick Vincent, (rick.vincent@nsight.com) (920-617-7316)

TDS Metrocom, Steve Jakubiec, (steve.jakubiec@tdstelecom.com) (920-882-4166)

Net-Lec (Mi-Tech Services), Dennis Lafave, (dlafave@mi-tech.us) (920-619-9774)

Level3 (Mi-Tech Services), Chris Kraus, (ckraus@mi-tech.us) (414-550-6201)

011000-3 Summary of Work
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I. Central Brown County Water Authority, Rob Michaelson, (rmichaelson@mpu.org) (920-686-
4354)

PART 2 - PRODUCTS

PART 3 - EXECUTION

END OF SECTION

3/12/2020 0110 00-4 Summary of Work



Project 20-16 City of De Pere
City Hall Generator

SECTION 01 22 10
MEASUREMENT AND PAYMENT ELECTRICAL
PART 1 - GENERAL
1.1 SUMMARY

A. Section includes: Bid Item No.
1. New Service Entrance Equipment with Manual Transfer Switch ~ SC-01
and Generator Docking Station
2. Provide New Back-Up Generator 175 KW SC-02
3. Install New 100 Amp Panel and Rewire Loads from ELS4 Panel SC-03

B. Unit Prices include:

1. Defined work for each Unit Price Item which will provide a functionally complete Project
when combined with all unit price items. If there are specific work items which the Contractor
believes are not identified in any Unit Price Item, but is required to provide a functionally
complete Project, then the identified specific work items shall be included in the appropriate
Unit Price Item.

2. The method of measurement for payment.

3. The price per unit for payment.

1.2 GENERAL WORK ITEMS

A. Include with the appropriate Unit Price Item the following work items which are common to the
Unit Price Items for electric and lighting systems.

B. If there is a specific Unit Price Item for any of the following items, then the work item shall be
included with that specific unit price item.

1. Traffic Control.

2. Sawcutting asphalt and/or concrete.

3. Removal, hauling and disposal of surface materials including road pavement, curb and gutter,
sidewalk, driveways and other pavement surfaces in the trench area and as shown on the
drawings.

Excavation/plowing

Backfilling and compacting native obtained from the excavation.

Supplying, hauling, backfilling and compacting granular material.

Loading, hauling and disposing of surplus excavated material.

Landscaping — turf establishment surface restoration and trees and bushes damaged during

construction.

9. Maintenance, protection, replacement and/or repair of facilities not designated for alteration
on the Site beyond the limits identified.

10. Restroom facilities.

11. Easement and right-of-way requirements.

12. Construction staking and other survey work not provided by the Engineer.

13. Regulatory requirements.

14. Preconstruction videotaping and video equipment.

3/12/2020 012210-1 Measurement and Payment Electrical
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15. Quiality assurance and quality control testing and inspections.
16. Shop drawings and other submittals.

1.13 SERVICE ENTRANCE EQUIPMENT WITH MANUAL TRANSFER SWITCH AND
GENERATOR DOCKING STATION

A. The unit price for Service Entrance Equipment with Manual Transfer Switch and Generator
Docking Station work includes:

General Work Items of Article 1.2.

Providing manual transfer switch and generator docking station.

Hardware for connection.

Conduit, wiring, supports, and associated appurtenances

Providing and installing the electrical wire and for making all connections.

For providing all connectors, including wire nuts, fuses, fuse holders, splices, tape, insulating

varnish or sealant, and for testing circuits.

U~ wd P

B. Measurement of payment will not be made.
C. The unit of measurement for payment is lump sum.
14  GENERATOR

A. The unit price for Generator includes:
1. General Work Items of Article 1.2.
2. Providing generator.

B. Measurement for payment will not be made.
C. The unit of measurement for payment is lump sum.
15  INSTALL NEW 100 AMP PANEL AND REWIRE LOADS FROM ELS4 PANEL

A. The unit price for Install New 100 Amp Panel and Rewire Loads from ELS4 Panel work includes:
General Work Items of Article 1.2.

Providing panel.

Hardware for connection.

Conduit, wiring, supports, and associated appurtenances

Providing and installing the electrical wire and for making all connections.

For providing all connectors, including wire nuts, fuses, fuse holders, splices, tape, insulating
varnish or sealant, and for testing circuits.

SourwNdE

B. Measurement of payment will not be made.
C. The unit of measurement for payment is lump sum.

End of Section

3/12/2020 0122 10-2 Measurement and Payment Electrical
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SECTION 01 29 00

PAYMENT PROCEDURES

PART 1 - GENERAL

1.1 SUMMARY

A. This section includes:
1. Administrative and procedural requirements necessary to prepare and process Applications for
Payment.

1.2 SCHEDULE OF VALUES

A. Unit Price work will be the Schedule of Values used as the basis for reviewing Applications for
Payment.

1.3  APPLICATIONS FOR PAYMENT

A. Each Application for Payment shall be consistent with previous applications and payments as
recommended by the Engineer and approved by Owner.

B. The date for each progress payment should be the 3rd Wednesday of each month. The period
covered by each Application for Payment starts on the day following the end of the preceding
period and ends the 4™ Friday of the Month.

C. Use forms provided by Engineer for Applications for Payment. Sample copy of the Application
for Payment and Continuation Sheet is included in Section 00 62 76.

D. Application Preparation Procedures
1. When requested by the Contractor, the Engineer will determine the actual quantities and
classifications of Unit Price Work performed.

a.

b.

C.

d.

Preliminary determinations will be reviewed with the Contractor before completing
Application for Payment.

Engineer will complete the Application for Payment based on Engineer’s decision on
actual quantities and classifications.

Engineer will submit three original copies of Application for Payment to Contractor for
certification of all three original copies.

Contractor shall submit signed Application for payment to Owner for approval within
time frame agreed to at the Preconstruction Conference.

2. If payment is requested for materials and equipment not incorporated in the Work, then the
following shall be submitted with the Application for Payment:

a.

b.

C.

3/12/2020

Evidence that materials and equipment are suitably stored at the site or at another location
agreed to in writing.

A bill of sale, invoice, or other documentation warranting that the materials and
equipment are free and clear of all liens.

Evidence that the materials and equipment are covered by property insurance.

0129 00-1 Payment Procedures



Project 20-16 City of De Pere
City Hall Generator

3. Complete every entry on form. Execute by a person authorized to sign legal documents on
behalf of Contractor.

E. With each Application for Payment, submit waivers of liens from subcontractors and suppliers for

the construction period covered by the previous application.

1. Submit partial waivers on each item for amount requested before deduction for retainage on
each item.

2. When an application shows completion for an item, submit final or full waivers.

3. Owner reserves the right to designate which entities involved in the Work shall submit
waivers.

4. Submit final Application for Payment with or preceded by final waivers from every entity
involved with performance of the Work covered by the application.

5. Submit waivers of lien on forms executed in a manner acceptable to Owner.

F. The following administrative actions and submittals shall precede or coincide with submittal of
first Application for Payment:
1. List of subcontractors.
2. Schedule of VValues (For Lump Sum Work).
3. Contractor’s construction schedule.

G. Submit final Application for Payment with releases and supporting documentation not previously
submitted and accepted including, but not limited, to the following:
1. Evidence of completion of Project closeout requirements.
2. Insurance certificates for products and completed operations where required and proof that
taxes, fees, and similar obligations were paid.
Updated final statement, accounting for final changes to the Contract Sum.
Consent of Surety to Final Payment.
Final lien waivers as evidence that claims have been settled.
Final liquidated damages settlement statement.

ook w

PART 2 - PRODUCTS

PART 3 - EXECUTION

END OF SECTION

3/12/2020 0129 00-2 Payment Procedures



Project 20-16

City of De Pere

City Hall Generator

SECTION 01 33 00

SUBMITTALS

PART 1 - GENERAL

11

1.2

3/12/2020

SUMMARY

A. Section includes administrative and procedural requirements for submittals:

1.
2.
3.

Progress Schedule.
Schedule of Shop Drawings and Sample Submittals.
Shop Drawings.

B. Failure to meet Submittal requirements to the satisfaction of the Engineer will constitute
unsatisfactory performance of the work in accordance with the Contract Documents, therefore,
the Engineer may recommend to the Owner that all or a portion of payments requested during the
corresponding pay period be withheld until these requirements are met.

SUBMITTAL PROCEDURES

A. Coordination: Transmit each submittal sufficiently in advance of performance of related
construction activities to avoid delay.

1.

2.

Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and

related activities that require sequential activity.

Coordinate transmittal of different types of submittals for related elements of the work so

processing will not be delayed by the need to review submittals concurrently for coordination.

a. The Engineer reserves the right to withhold action on a submittal requiring coordination
with other submittals until all related submittals are received.

To avoid the need to delay installation as a result of the time required to process submittals,

allow sufficient time for submittal review, including time for re-submittals.

a. Allow two weeks for initial submittal.

b. Allow two weeks for reprocessing each submittal.

c. No extension of Contract Time will be authorized because of failure to transmit submittals
to the Engineer sufficiently in advance of the work to permit processing.

B. Submittal Preparation: Place a permanent label or title block on each submittal for identification.
Indicate the name of the entity that prepared each submittal on the label or title block.
1. Assign a reference number to each submittal and re-submittal.

2.

Provide a space approximately four (4) by five (5) inches (100 by 125 mm) on the label or
beside the title block on Shop Drawings to record the Contractor’s review and approval
markings and the action taken.

Include the following information on the label for processing and recording action taken.
Project name.

Date.

Name and address of the Engineer.

Name and address of the Contractor.

Name and address of the subcontractor.

Po0 o
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1.3

3/12/2020

f.

g.
h.

Name and address of the supplier.

Name of the manufacturer.

Number and title of appropriate Specification Section.
Drawing number and detail references, as appropriate.

4. Each submittal shall be stamped by the Contractor indicating that submittal was reviewed for
conformance with the Contract Documents. The Engineer will not accept unstamped
submittals.

C. Submittal Transmittal: Package each submittal appropriately for transmittal and handling.
Transmit each submittal to the Engineer. The Engineer will not accept submittals received from
sources other than the Contractor.

1. On the transmittal, record relevant information and requests for Engineer action. On a form,
or separate sheet, record deviations from Contract Document requirements, including
variations, limitations, and justifications. Include Contractor’s certification that information
complies with Contract Document requirements.

CONTRACTOR’S PROGRESS SCHEDULE

A. Prepare and submit to the Engineer within 10 (ten) days after the Effective Date of the
Agreement, four copies of a preliminary progress schedule of the work activities from Notice to
Proceed until Substantial Completion.

Provide sufficient detail of the work activities comprising the schedule to assure adequate

planning and execution of the work, such that in the judgment of the Engineer, it provides an

appropriate basis for monitoring and evaluation of the progress of the work. A work activity
is defined as an activity which requires substantial time and resources (manpower, equipment,
and/or material) to complete and must be performed before the contract is considered
complete.

The schedule shall indicate the sequence of work activities. ldentify each activity with a

description, start date, completion date and duration. Include, but do not limit to the

following items, as appropriate to this contract:

1.

X Se e oo o

Shop drawing review by the Engineer.

Excavation and grading.

Asphalt and concrete placement sequence.
Restoration.

Construction of various segments of utilities.
Subcontractor’s items of work.

Allowance for inclement weather.

Contract interfaces, date of Substantial Completion.
Interfacing and sequencing with existing facilities and utilities.
Sequencing of major construction activities.
Milestones and completion dates.

B. Distribution: Following response to the initial submittal, print and distribute copies of the revised
construction schedule to the Engineer, Subcontractors, and other parties required to comply with
scheduled dates. When revisions are made, distribute to the same parties. Delete parties from
distribution when they have completed their assigned portion of the work and are no longer
involved in construction activities.
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14

1.5

3/12/2020

C.

D.

Schedule Updating: Revise the schedule after each meeting, event, or activity where revisions
have been recognized or made. Issue the updated schedule concurrently with the report of each
meeting.

Punch List: Prepare and submit to the Engineer within ten (10) days after substantial completion a
detailed progress schedule for outstanding work and punch list items.

SCHEDULE OF SHOP DRAWINGS AND SAMPLE SUBMITTALS

A

Submit four (4) hard copies or electronic copies of preliminary submittal schedule in accordance

with the General Conditions of the Contract and as follows:

1. Coordinate submittal schedule with the subcontractors, Schedule of Values, and of products
as well as the Contractor’s Progress Schedule.

2. Prepare the schedule in chronological order. Provide the following information:

Scheduled date for the first submittal.

Related Section number.

Submittal category (Shop Drawings, Product Data, or Samples).

Name of the subcontractor.

Description of the part of the work covered.

Scheduled date for the Engineer’s final release or approval.

o Qo0 T

Distribution: Following response to the initial submittal, print and distribute copies of the revised
construction schedule to the Engineer, Subcontractors, and other parties required to comply with
scheduled dates. Post copies in the field office. When revisions are made, distribute to the same
parties. Delete parties from distribution when they have completed their assigned portion of the
work and are no longer involved in construction activities.

Schedule Updating: Revise the schedule after each meeting or activity where revisions have been
recognized or made. Issue the updated schedule concurrently with the report of each meeting.

SHOP DRAWINGS

A

Submit newly prepared information drawn accurately to scale. Highlight, encircle, or otherwise
indicate deviations from the Contract Documents. Do not reproduce Contract Documents or copy
standard information as the basis of Shop Drawings. Standard information prepared without
specific reference to the Project is not a Shop Drawing.

Collect product data into a single submittal for each element of construction of system. Product
data includes printed information, such as manufacturer’s installation instructions, catalog cuts,
standard color charts, roughing-in diagrams and templates, standard wiring diagrams, and
performance curves.

1. Mark each copy to show actual product to be provided. Where printed Product Data includes
information on several products that are not required, mark copies to indicate the applicable
information. Include the following information:

a. Manufacturer’s printed recommendations.
b. Compliance with trade association standards.
c. Compliance with recognized testing agency standards.
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d. Application of testing agency labels and seals.
e. Notation of dimensions verified by field measurement.
f. Notation of coordination requirements.

C. Do not use shop drawings without an appropriate final stamp indicating action taken.

D. Submittals: Submit four (4) copies of each required submittal. The Engineer will retain two (2)
copies, and return the others to the Contractor marked with action taken and corrections or
modifications required.

E. Distribution: Furnish copies of reviewed submittal to installers, subcontractors, suppliers,
manufacturers, fabricators, and others required for performance of construction activities. Show
distribution on transmittal forms. Maintain one copy at the project site for reference.

1. Do not proceed with installation until a copy of the Shop drawing is in the Installer’s
possession.
2. Do not permit use of unmarked copies of the Shop Drawing in connection with construction.

1.6 ENGINEER’S ACTION

A. Except for submittals for the record or information, where action and return is required, the
Engineer will review each submittal, mark to indicate action taken, and return promptly. The
Engineer will stamp each submittal with a uniform action stamp. The Engineer will mark the
stamp appropriately to indicate the action taken, as follows:

1. “No Exceptions Taken”: The work covered by the submittal may proceed provided it
complies with notations or corrections on the submittal and requirements of the Contract
Documents.

2. “Make Corrections Noted”: The work covered by the submittal may proceed provided it
complies with notations or corrections on the submittal and requirements of the Contract
Documents.

3. “Amend and Resubmit”: Do not proceed with work covered by the submittal. Resubmit
without delay. Do not use, or allow others to use, submittals marked “Amend and Resubmit”
at the Project Site or elsewhere where work is in progress.

4. “Rejected — See Remarks”: Do not proceed with work covered by the submittal. Resubmit
without delay. Do not use, or allow others to use, submittals marked “Rejected and
Resubmit” at the Project Site or elsewhere where work is in progress.

B. Unsolicited Submittals: The Engineer will return unsolicited submittals to the sender without
action.

PART 2 - PRODUCTS
PART 3 - EXECUTION

END OF SECTION
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SECTION 26 05 19

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

11

1.2

1.3

14

1.5

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A. Section Includes:
1. Copper building wire rated 600 V or less.
2. Aluminum building wire rated 600 V or less.
3. Metal-clad cable, Type MC, rated 600 V or less.
4. Connectors, splices, and terminations rated 600 V and less.
DEFINITIONS
A. RoHS: Restriction of Hazardous Substances.
ACTION SUBMITTALS
A. Product Data: For each type of product.
INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

PART 2 - PRODUCTS

2.1

COPPER BUILDING WIRE

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

B. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1.  General Cable Co.

2. Rome Cable Co.

C. Standards:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.
2. ROHS compliant.
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2.2

2.3

D.

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

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

Conductor Insulation:

Type NM: Comply with UL 83 and UL 719.

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

Type USE-2 and Type SE: Comply with UL 854.

Type TC-ER: Comply with NEMA WC 70/ICEA S-95-658 and UL 1277.

Type THHN and Type THWN-2: Comply with UL 83.

Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
Type UF: Comply with UL 83 and UL 493.

Type XHHW-2: Comply with UL 44.

NGk~ wWNE

ALUMINUM BUILDING WIRE

A

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

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. General Cable Co.

2. Rome Cable Co.

Standards:

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

2. ROHS compliant.

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

Conductors: Aluminum, complying with ASTM B 800 and ASTM B 801.

Conductor Insulation:

Type NM: Comply with UL 83 and UL 719.

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

Type USE-2 and Type SE: Comply with UL 854.

Type TC-ER: Comply with NEMA WC 70/ICEA S-95-658 and UL 1277.

Type THHN and Type THWN-2: Comply with UL 83.

Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
Type XHHW-2: Comply with UL 44.

NogakrownE

METAL-CLAD CABLE, TYPE MC

A

3/12/2020

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

J.

Usage: MC cable shall only be used for final connections to fixtures and devices in branch
circuits. Route hard pipe conduit to a j-box centralized in each room and route MC cable from
this box to each device, maximum 20” MC cable run.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. General Cable Co.

2. Rome Cable Co.

Standards:

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

2. Comply with UL 1569.

3. ROHS compliant.

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

Circuits:
1. Single circuit and multicircuit with color-coded conductors when listed on the plans.
2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424,

Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8
for stranded conductors and Aluminum, complying with ASTM B 800 and ASTM B 801.

Ground Conductor: Insulated.

Conductor Insulation:

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

Armor: Steel or Aluminum, interlocked.

Jacket: PVC applied over armor.

24  CONNECTORS AND SPLICES

A

3/12/2020

Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material,
type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and use.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. 3M Electrical Products.

2. Thomas and Betts

Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set screws,
designed to connect conductors specified in this Section.
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D.

Lugs: One piece, seamless, designed to terminate conductors specified in this Section.
1. Material: Copper.

2. Type: One hole with standard barrels.

3. Termination: Compression.

PART 3 - EXECUTION

3.1

3.2

3.3

CONDUCTOR MATERIAL APPLICATIONS

A

B.

C.

Feeders: Copper for feeders smaller than No. 4 AWG; copper or aluminum for feeders No. 4
AWG and larger. Conductors shall be solid for No. 10 AWG and smaller; stranded for No. 8
AWG and larger.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A.

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

Exposed Feeders: Type THHN/THWN-2, single conductors in raceway, or Metal-clad cable,
Type MC.

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

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

Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in
raceway, or Metal-clad cable, Type MC.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway, or Metal-clad cable, Type MC.

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

INSTALLATION OF CONDUCTORS AND CABLES

A

B.

3/12/2020

Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

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

D.

E.

F.
3.4

A

B.

C.
3.5

A

B.
3.6

A
3.7

A
3.8

A
3/12/2020

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

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will
not damage cables or raceway.

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

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

CONNECTIONS

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

Make splices, terminations, and taps that are compatible with conductor material.
1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack.

IDENTIFICATION

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

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

SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

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

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly.

FIELD QUALITY CONTROL

Perform tests and inspections.
1. After installing conductors and cables and before electrical circuitry has been energized, test
service entrance and feeder conductors for compliance with requirements.
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2. Perform each of the following visual and electrical tests:

a.

b.

oD a0

g.
h.

Inspect exposed sections of conductor and cable for physical damage and correct
connection according to the single-line diagram.

Test bolted connections for high resistance using one of the following:

1) A low-resistance ohmmeter.

2) Calibrated torque wrench.

3) Thermographic survey.

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

Inspect for correct identification.

Inspect cable jacket and condition.

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

Continuity test on each conductor and cable.

Uniform resistance of parallel conductors.

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

C. Prepare test and inspection reports to record the following:
1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements, and corrective action taken to achieve
compliance with requirements.

END OF SECTION
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11

1.2

1.3

14

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

A. Section includes grounding and bonding systems and equipment.
ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and
maintenance manuals.

PART 2 - PRODUCTS

2.1

2.2

2.3

SYSTEM DESCRIPTION

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

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

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Burndy.
2. ILSCO.
3. Siemens Industry Inc.

CONDUCTORS

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

B. Bare Copper Conductors:
1. Solid Conductors: ASTM B 3.
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Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in diameter.
Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8
inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

SRR FREN

24  CONNECTORS

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

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

Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression exothermic-
type wire terminals, and long-barrel, two-bolt connection to ground bus bar for connections to
other than main grounding conductors.

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

Cable-to-Cable Connectors: Compression type, copper or copper alloy.
Conduit Hubs: Mechanical type, terminal with threaded hub.
Ground Rod Clamps: Mechanical type, copper or copper alloy, terminal with hex head bolt.

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

Signal Reference Grid Clamp: Mechanical type, stamped-steel terminal with hex head screw.
Straps: Solid copper, rated for 600 A.

Tower Ground Clamps: Mechanical type, copper or copper alloy, terminal one-piece clamp.

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

. Water Pipe Clamps:

1. Mechanical type, two pieces with zinc-plated or stainless-steel bolts.
a. Material: Tin-plated aluminum.
b. Listed for direct burial.

2. U-bolt type with malleable-iron clamp and copper ground connector or copper ground
connector rated for direct burial.
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2.5 GROUNDING ELECTRODES

A. Ground Rods: Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m).
1. Termination: Factory-attached No. 4/0 AWG bare conductor at least 48 inches (1200 mm)
long.
2. Backfill Material: Electrode manufacturer's recommended material.

B. Ground Plates: 1/4 inch (6 mm) thick, hot-dip galvanized.
PART 3 - EXECUTION
3.1  APPLICATIONS

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

B. Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG minimum.
1. Bury at least 24 inches (600 mm) below grade.

C. lIsolated Grounding Conductors: Green-colored insulation with continuous yellow stripe. On
feeders with isolated ground, identify grounding conductor where visible to normal inspection,
with alternating bands of green and yellow tape, with at least three bands of green and two bands
of yellow.

D. Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors.
3. Connections to Ground Rods: Bolted connectors.
4. Connections to Structural Steel: Welded connectors.
3.2 GROUNDING AT THE SERVICE

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

3.3 GROUNDING SEPARATELY DERIVED SYSTEMS

A. Generator: Install grounding electrode(s) at the generator location. The electrode shall be
connected to the equipment grounding conductor and to the frame of the generator.

3.4  EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.
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3.5 INSTALLATION

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

Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final grade

unless otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise
indicated. Make connections without exposing steel or damaging coating if any.

2. Use exothermic welds for all below-grade connections.

Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance

except where routed through short lengths of conduit.

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

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

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

Grounding and Bonding for Piping:

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

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

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

Connections: Make connections so possibility of galvanic action or electrolysis is minimized.

Select connectors, connection hardware, conductors, and connection methods so metals in direct

contact are galvanically compatible.

1. Use electroplated or hot-tin-coated materials to ensure high conductivity and to make contact
points closer in order of galvanic series.

2. Make connections with clean, bare metal at points of contact.

3. Make aluminum-to-steel connections with stainless-steel separators and mechanical clamps.

4. Make aluminum-to-galvanized-steel connections with tin-plated copper jumpers and
mechanical clamps.

5. Coat and seal connections having dissimilar metals with inert material to prevent future
penetration of moisture to contact surfaces.
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3.6

3/12/2020

FIELD QUALITY CONTROL

A

B.

Perform tests and inspections.

Tests and Inspections:

1.

2.

3.

After installing grounding system but before permanent electrical circuits have been

energized, test for compliance with requirements.

Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical

connections with a calibrated torque wrench according to manufacturer's written instructions.

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

is specified, at service disconnect enclosure grounding terminal, at ground test wells, where

present, and at individual ground rods. Make tests at ground rods before any conductors are
connected.

a. Measure ground resistance no fewer than two full days after last trace of precipitation and
without soil being moistened by any means other than natural drainage or seepage and
without chemical treatment or other artificial means of reducing natural ground resistance.

b. Perform tests by fall-of-potential method according to IEEE 81.

Prepare dimensioned Drawings locating each test well, ground rod and ground-rod assembly,

and other grounding electrodes. Identify each by letter in alphabetical order, and key to the

record of tests and observations. Include the number of rods driven and their depth at each
location, and include observations of weather and other phenomena that may affect test
results. Describe measures taken to improve test results.

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

Prepare test and inspection reports.

Report measured ground resistances that exceed the following values:

arODE

Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
Power and Lighting Equipment or System with Capacity More Than 1000 kVVA: 3 ohms.
Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s).
Substations and Pad-Mounted Equipment: 5 ohms.

Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Architect
promptly and include recommendations to reduce ground resistance.

END OF SECTION
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SECTION 260529

HANGERS AND SUPPORTS FOR SYSTEMS

PART 1 - GENERAL

11

1.2

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

A. Section Includes:

Steel slotted support systems.

Aluminum slotted support systems.

Nonmetallic slotted support systems.

Conduit and cable support devices.

Support for conductors in vertical conduit.

Structural steel for fabricated supports and restraints.

Mounting, anchoring, and attachment components, including powder-actuated fasteners,
mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and
hanger rods.

8. Fabricated metal equipment support assemblies.

NogakownE

PART 2 - PRODUCTS

2.1

2.2

PERFORMANCE REQUIREMENTS

A. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.
1. Flame Rating: Class 1.
2. Self-extinguishing according to ASTM D 635.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch-

(10-mm-) diameter holes at a maximum of 8 inches (200 mm) o.c. in at least one surface.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
a. B-Line
b. Haydon Corp.

c. Thomas & Betts

Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
Material for Channel, Fittings, and Accessories: Galvanized steel.

Channel Width: Selected for applicable load criteria.

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

SARE A
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6.

7.
8.

9.

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

Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

Channel Dimensions: Selected for applicable load criteria.

B. Aluminum Slotted Support Systems: Extruded-aluminum channels and angles with minimum
13/32-inch- (10-mm-) diameter holes at a maximum of 8 inches (200 mm) o.c. in at least one
surface.

1.

oUW

~

8.

9.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
a. Cooper Industries, Inc.

b. Haydon Corp.

c. Thomas & Betts Corp.

Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

Channel Material: 6063-T5 aluminum alloy.

Fittings and Accessories Material: 5052-H32 aluminum alloy.

Channel Width: Selected for applicable load criteria.

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

Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
Protect finishes on exposed surfaces from damage by applying a strippable, temporary
protective covering before shipping.

Channel Dimensions: Selected for applicable load criteria.

Nonmetallic Slotted Support Systems: Structural-grade, factory-formed, glass-fiber-resin

channels and angles with minimum 13/32-inch- (10-mm-) diameter holes at a maximum of 8
inches (200 mm) o.c., in at least one surface.

1.

w N

o o

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
a. Allied Tube & Conduit

b. B-Line.

c. Haydon Corp.

Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

Channel Width: Selected for applicable load criteria.

Fittings and Accessories: Products provided by channel and angle manufacturer and designed
for use with those items.

Fitting and Accessory Materials: Same as those for channels and angles.

Rated Strength: Selected to suit applicable load criteria.

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

D. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for
types and sizes of raceway or cable to be supported.
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E. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as required
to suit individual conductors or cables supported. Body shall be made of malleable iron.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes,

and bars; black and galvanized.

Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their

supports to building surfaces include the following:

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

S.
6.
7.

a.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the
following:

1) Hilti, Inc

2) ITW Ramset/Red Head

3) MKT Fastening, LLC

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

a.

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the
following:

1) B-Line

2) Hilti, Inc.

3) ITW Ramset/Red Head

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

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

Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
Toggle Bolts: All-steel springhead type.

Hanger Rods: Threaded steel.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with the following standards for application and installation requirements of hangers and
supports, except where requirements on Drawings or in this Section are stricter:
1. NECA1.
2. NECA 101
3. NECA 102.

3/12/2020

B. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly.
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C.

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

Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) in
diameter.

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

1. Secure raceways and cables to these supports with two-bolt conduit clamps.

Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-
inch (38-mm) and smaller raceways serving branch circuits and communication systems above
suspended ceilings, and for fastening raceways to trapeze supports.

3.2  SUPPORT INSTALLATION

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

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and RMC
may be supported by openings through structure members, according to NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength will
be adequate to carry present and future static loads within specified loading limits. Minimum
static design load used for strength determination shall be weight of supported components plus
200 Ib (90 kQ).

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten

electrical items and their supports to building structural elements by the following methods unless

otherwise indicated by code:

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

2. To New Concrete: Bolt to concrete inserts.

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

4. To Existing Concrete: Expansion anchor fasteners.

5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock
washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) thick
or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than 4
inches (100 mm) thick.

6. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with MSS SP-

69.

To Light Steel: Sheet metal screws.

8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers,
and other devices on slotted-channel racks attached to substrate.

~
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E.

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

3.3  CONCRETE BASES

A

Construct concrete bases of dimensions indicated, but not less than 4 inches (100 mm) larger in
both directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from
edge of the base.

Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete. Concrete materials,
reinforcement, and placement requirements shall be suitiable for the installation requirements.

. Anchor equipment to concrete base as follows:

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

3.4  PAINTING

A
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Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 mm).

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-
repair paint to comply with ASTM A 780.

END OF SECTION
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SECTION 26 05 33

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1  RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

agrODE

Metal conduits and fittings.

Nonmetallic conduits and fittings.

Metal wireways and auxiliary gutters.

Boxes, enclosures, and cabinets.

Handholes and boxes for exterior underground cabling.

1.3 DEFINITIONS

A. ARC: Aluminum rigid conduit.

B. GRC: Galvanized rigid steel conduit.

C. IMC: Intermediate metal conduit.

1.4  ACTION SUBMITTALS

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures,
and cabinets.

PART 2 - PRODUCTS

2.1 METAL CONDUITS AND FITTINGS

A. Metal Conduit:

1.
2.

3
4.
5
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Manufacturers: Contractors Option.
Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

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

IMC: Comply with ANSI C80.6 and UL 1242.
PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.
a. Comply with NEMA RN 1.
b. Coating Thickness: 0.040 inch (1 mm), minimum.
EMT: Comply with ANSI C80.3 and UL 797.
FMC: Comply with UL 1; zinc-coated steel.
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8. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

B. Metal Fittings:

1. Manufacturers: Contractors Option.

2. Comply with NEMA FB 1 and UL 514B.

3. Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

4. Fittings, General: Listed and labeled for type of conduit, location, and use.

5. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and NFPA 70.

6. Fittings for EMT:
a. Material: Steel.
b. Type: Setscrew.

7. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for
environmental conditions where installed, and including flexible external bonding jumper.

8. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch (1 mm), with
overlapping sleeves protecting threaded joints.

C. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect
threaded conduit joints from corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS AND FITTINGS

A. Nonmetallic Conduit:
1. Manufacturers: Contractors Option.
2. Listing and Labeling: Nonmetallic conduit shall be listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
3. Fiberglass:
a. Comply with NEMA TC 14.
b. Comply with UL 2515 for aboveground raceways.
c. Comply with UL 2420 for belowground raceways.
4. ENT: Comply with NEMA TC 13 and UL 1653.
RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise
indicated.
6. LFNC: Comply with UL 1660.
7. Rigid HDPE: Comply with UL 651A.
8. Continuous HDPE: Comply with UL 651A.
9.
1

o

Coilable HDPE: Preassembled with conductors or cables, and complying with ASTM D 3485.
0. RTRC: Comply with UL 2515A and NEMA TC 14.

B. Nonmetallic Fittings:
1. Manufacturers: Contractors Option.
2. Fittings, General: Listed and labeled for type of conduit, location, and use.
3. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and
material.
a. Fittings for LENC: Comply with UL 514B.
4. Solvents and Adhesives: As recommended by conduit manufacturer.
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2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A

B.

D.

E.

Manufacturers: Contractors option.

Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1, Type 3R, or Type 12

as required by project conditions, and sized according to NFPA 70.

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

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

Wireway Covers: Hinged or screw type cover, unless otherwise indicated.

Finish: Manufacturer's standard enamel finish.

24  BOXES, ENCLOSURES, AND CABINETS

A
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Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Crouse-Hinds.

2. Hoffman.

3. MonoSystems, Inc.

4. Thomas & Betts Corp.

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

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

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover.

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

Metal Floor Boxes:

1. Material: Cast metal.

2. Type: Fully adjustable.

3. Shape: Rectangular.

4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
Box extensions used to accommodate new building finishes shall be of same material as recessed

box.
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I.  Device Box Dimensions: 4 inches square by 2-1/8 inches deep (100 mm square by 60 mm deep)

J.  Gangable boxes are allowed.

K. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1, Type 3R, Type 4 or
Type 12 with continuous-hinge cover with flush latch as project conditions dictate.
1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures: Plastic.
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

L. Cabinets:
1. NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable front,
finished inside and out with manufacturer's standard enamel.
Hinged door in front cover with flush latch and concealed hinge.
Key latch to match panelboards.
Metal barriers to separate wiring of different systems and voltage.
Accessory feet where required for freestanding equipment.
Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

U wmN

PART 3 - EXECUTION
3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed Conduit: GRC.
2. Concealed Conduit, Aboveground: GRC.
3. Underground Conduit: RNC, Type EPC-40-PVC.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B. Indoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed, Not Subject to Severe Physical Damage: EMT.
3. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the
following:
a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
c. Mechanical rooms.
d. Gymnasiums.
4. Concealed in Ceilings and Interior Walls and Partitions: EMT.
Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.
Damp or Wet Locations: GRC.
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel in
institutional and commercial kitchens and damp or wet locations.

o

S
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3.2

3/12/2020

C.

D.

E.

F.

Minimum Raceway Size: 1/2-inch (16-mm) 3/4-inch (21-mm) trade size.

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

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.

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

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

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

number of coats recommended by manufacturer.

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

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

w

Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C).

INSTALLATION

A

Comply with NECA 1 and NECA 101 for installation requirements except where requirements on
Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply
with NFPA 70 limitations for types of raceways allowed in specific occupancies and number of
floors.

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

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

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

Install no more than the equivalent of four 90-degree bends in any conduit run except for control
wiring conduits, for which fewer bends are allowed. Support within 12 inches (300 mm) of
changes in direction.

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

Support conduit within 12 inches (300 mm) of enclosures to which attached.

Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to slab support.
Secure raceways to reinforcement at maximum 10-foot (3-m) intervals.

2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
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3. Arrange raceways to keep a minimum of 2 inch (25 mm) of concrete cover in all directions.
4. Do not embed threadless fittings in concrete unless specifically approved by Architect for
each specific location.

Stub-ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for raceways.

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

. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed

compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

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

prior to assembly.

. Use PVC coated GRC conduit for bends in applications where NMC PVC conduit is used.

. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install

locknuts hand tight plus 1/4 turn more.

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

Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and larger, use
roll cutter or a guide to make cut straight and perpendicular to the length.

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end
of pull wire. Cap underground raceways designated as spare above grade alongside raceways in
use.

. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with

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

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

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

3. Where otherwise required by NFPA 70.

Comply with manufacturer's written instructions for solvent welding RNC and fittings.
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U. Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental temperature
change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 25 feet
(7.6 m). Install in each run of aboveground RMC conduit that is located where environmental
temperature change may exceed 100 deg F (55 deg C) and that has straight-run length that
exceeds 100 feet (30 m).

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

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F (70 deg C) temperature
change.

b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature change.

c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F (70
deg C) temperature change.

d. Attics: 135 deg F (75 deg C) temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of
length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) of
temperature change for PVC conduits. Install fitting(s) that provide expansion and contraction
for at least 0.000078 inch per foot of length of straight run per deg F (0.0115 mm per meter of
length of straight run per deg C) of temperature change for metal conduits.

4. Install expansion fittings at all locations where conduits cross building or structure expansion
joints.

5. Install each expansion-joint fitting with position, mounting, and piston setting selected
according to manufacturer's written instructions for conditions at specific location at time of
installation. Install conduit supports to allow for expansion movement.

V. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches (1830
mm) of flexible conduit for recessed and semi-recessed luminaires, equipment subject to
vibration, noise transmission, or movement; and for transformers and motors.

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

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

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

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

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

AA. Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.
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3.3 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom for pipe installation.

2. Install backfill in trench.

3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of
conduit run, leaving conduit at end of run free to move with expansion and contraction as
temperature changes during this process. Firmly hand tamp backfill around conduit to provide
maximum supporting strength. After placing controlled backfill to within 12 inches (300 mm)
of finished grade, make final conduit connection at end of run and complete backfilling with
normal compaction.

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

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches (75 mm) of concrete for a minimum of 12 inches (300 mm) on
each side of the coupling.

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits
penetrate building foundations, extend steel conduit horizontally a minimum of 60 inches
(1500 mm) from edge of foundation or equipment base. Install insulated grounding
bushings on terminations at equipment.

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

3.4  SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

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

3.5 FIRESTOPPING

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

3.6 PROTECTION
A. Protect coatings, finishes, and cabinets from damage and deterioration.
1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION
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SECTION 26 05 44

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1 - GENERAL

11

1.2

1.3

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

A. Section Includes:

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

Sleeve-seal fittings.

Grout.

Silicone sealants.

arwDdE

B. Related Requirements:
1. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly.

ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

SLEEVES

A. Wall Sleeves:
1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain
ends.
2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe,” equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop unless otherwise indicated.

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel
sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal
joint, with tabs for screw-fastening the sleeve to the board.

C. PVC-Pipe Sleeves: ASTM D 1785, Schedule 40, where allowed by the AHJ.

D. Molded-PVC Sleeves: With nailing flange for attaching to wooden forms, where allowed by the
AHJ.

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

3/12/2020 26 05 44-1 Sleeves and Sleeve Seals for Electrical Raceways and Cabling



Project 20-16

City of De Pere

City Hall Generator

F. Sleeves for Rectangular Openings:

1.
2.

Material: Galvanized sheet steel.

Minimum Metal Thickness:

a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and with no
side larger than 16 inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

b. For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one or
more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5 mm).

2.2  SLEEVE-SEAL SYSTEMS

A. Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway or cable.

1.

w

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. 3M

b. Advance Products & Systems, Inc

c. Metraflex Company

d. Pipeline Seal and Insulator, Inc.

Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include type
and number required for pipe material and size of pipe.

Pressure Plates: Carbon steel.

Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating of length required
to secure pressure plates to sealing elements.

2.3  SLEEVE-SEAL FITTINGS

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

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. 3M
b. Advance Products & Systems, Inc
c. Metraflex Company
d. Pipeline Seal and Insulator, Inc.
24  GROUT
A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated
walls or floors.
B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.
C. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.
D. Packaging: Premixed and factory packaged.
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2.5

SILICONE SEALANTS

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

B.

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

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

PART 3 - EXECUTION

3.1

SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A. Comply with NECA 1.

3/12/2020

B.

C.

Comply with NEMA VE 2 for cable tray and cable penetrations.

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

Floors and Walls:

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

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

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

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and
raceway or cable unless sleeve seal is to be installed.

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used.
Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both
surfaces of walls. Deburr after cutting.

no

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

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved
opening.

2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

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

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and

mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve seals.
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G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves to
allow for 1-inch (25-mm) annular clear space between raceway or cable and sleeve for installing
sleeve-seal system.

3.2  SLEEVE-SEAL-FITTING INSTALLATION

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

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

C. Secure nailing flanges to concrete forms.
D. Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION
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SECTION 260553
IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1  RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

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

Bands and tubes.

Tapes and stencils.

Tags.

Signs.

Cable ties.

Paint for identification.

Fasteners for labels and signs.

©CoNoA~wWNE

1.3  ACTION SUBMITTALS

A. Product Data: For each type of product.

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

B. Identification Schedule: For each piece of electrical equipment and electrical system components
to be an index of nomenclature for electrical equipment and system components used in
identification signs and labels. Use same designations indicated on Drawings.

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

PART 2 - PRODUCTS
2.1  PERFORMANCE REQUIREMENTS

A. Comply with ASME A13.1 and IEEE C2.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

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

Comply with FPA 70E and Section 260574 "Overcurrent Protective Device Arc-Flash Study"
requirements for arc-flash warning labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used
by label printers, shall comply with UL 9609.

Thermal Movements: Allow for thermal movements from ambient and surface temperature

changes.

1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material
surfaces.

2.2 COLOR AND LEGEND REQUIREMENTS

A

3/12/2020

Raceways and Cables Carrying Circuits at 600 V or Less:
1. Black letters on an white field.
2. Legend: Indicate voltage and system or service type.

Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed below
for ungrounded service, feeder and branch-circuit conductors.
1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if authorities
having jurisdiction permit.
2. Colors for 208/120-V Circuits:
a. Phase A: Black.
b. Phase B: Red.
c. Phase C: Blue.
3. Colors for 240-V Circuits:
a. Phase A: Black.
b. Phase B: Red.
4. Colors for 480/277-V Circuits:
a. Phase A: Brown.
b. Phase B: Orange.
c. Phase C: Yellow.
5. Color for Neutral: White.
6. Color for Equipment Grounds: Bare copper, or Green.
7. Colors for Isolated Grounds: Green with white stripe.

Warning Label Colors:
1. Identify system voltage with black letters on an orange background.

Warning labels and signs shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT
OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES (915 MM)."

Equipment Identification Labels:
1. Black letters on a white field.
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2.3  LABELS

A

3/12/2020

Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and
chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Brother International
c. Ideal Industries, Inc.

Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with
diameters sized to suit diameters and that stay in place by gripping action.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Brother International.
c. ldeal Industries, Inc.

Self-Adhesive Wraparound Labels: Preprinted, 3-mil- (0.08-mm-) thick, polyester flexible label

with acrylic pressure-sensitive adhesive.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Brother International.

c. ldeal Industries, Inc.

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

3. Marker for Labels: Machine-printed, permanent, waterproof, black ink recommended by
printer manufacturer.

Self-Adhesive Labels: Polyester, thermal, transfer-printed, 3-mil- (0.08-mm-) thick, multicolor,
weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and
location.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Brother International Corp.
c. ldeal Industries, Inc.
2. Minimum Nominal Size:
a. 1-1/2 by 6 inches (37 by 150 mm) for raceway and conductors.
b. 3-1/2 by 5 inches (76 by 127 mm) for equipment.
c. As required by authorities having jurisdiction.
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24  BANDS AND TUBES

A

Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2
inches (50 mm) long, with diameters sized to suit diameters and that stay in place by gripping
action.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Hellermann Tyton.
c. Marking Services, Inc.

Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed
identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery occurs at
a maximum of 200 deg F (93 deg C). Comply with UL 224.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Hellermann Tyton.
c. Marking Services, Inc.

2.5  TAPES AND STENCILS

A
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Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Hellermann Tyton
b. Ideal Industries, Inc.
c. Marking Services, Inc.

Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils

(0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide; compounded for outdoor use.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Carlon.

Tape and Stencil: 4-inch- (100-mm-) wide black stripes on 10-inch (250-mm) centers placed

diagonally over orange background and is 12 inches (300 mm) wide. Stop stripes at legends.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Hellerman Tyton
b. Marking Services, Inc.

Floor Marking Tape: 2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape,
with black and white stripes and clear vinyl overlay.
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1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Carlon.

E. Underground-Line Warning Tape:
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

a. Brady Corp

b. Ideal Industries, Inc.

c. Marking Services, Inc.

2. Tape:

a. Recommended by manufacturer for the method of installation and suitable to identify and

locate underground electrical and communications utility lines.

b. Printing on tape shall be permanent and shall not be damaged by burial operations.

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

exposed to acids, alkalis, and other destructive substances commonly found in soils.
3. Color and Printing:
a. Comply with ANSI Z535.1, ANSI Z535.2, ANSIZ535.3, ANSIZ535.4, and
ANSI Z535.5.
b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE"
c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE".
4. Tag: Type ID:

a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid
aluminum-foil core, and a clear protective film that allows inspection of the continuity of
the conductive core; bright colored, continuous-printed on one side with the inscription of
the utility, compounded for direct-burial service.

Width: 3 inches (75 mm).

Overall Thickness: 5 mils (0.125 mm).

Foil Core Thickness: 0.35 mil (0.00889 mm).

Weight: 28 1b/1000 sq. ft. (13.7 kg/100 sg. m).

Tensile according to ASTM D 882: 70 Ibf (311.3 N) and 4600 psi (31.7 MPa).
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F. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 1
inch (25 mm).

26  TAGS

A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with stamped legend,
punched for use with self-locking cable tie fastener.
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Carlton Industries, LP.
c. Marking Services, Inc.
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B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch (0.38 mm) thick, color-coded for
phase and voltage level, with factory screened permanent designations; punched for use with self-
locking cable tie fastener.

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Carlton Industries, LP.
c. Marking Services, Inc.

C. Write-on Tags:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Carlton Industries, LP.
c. Marking Services, Inc.

2. Polyester Tags: 0.010 inch (0.25 mm) thick, with corrosion-resistant grommet and cable tie
for attachment.

3. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker recommended by
printer manufacturer.

2.7 SIGNS

A. Baked-Enamel Signs:

1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Carlton Industries, LP.
b. Champion America.

2. Preprinted aluminum signs, high-intensity reflective, punched or drilled for fasteners, with
colors, legend, and size required for application.

3. 1/4-inch (6.4-mm) grommets in corners for mounting.

4. Nominal Size: 7 by 10 inches (180 by 250 mm).

B. Laminated Acrylic or Melamine Plastic Signs:
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
a. Brady Corp
b. Carlton Industries, LP.
2. Engraved legend.
3. Thickness:
a. For signs up to 20 sg. in. (129 sg. cm), minimum 1/16 inch (1.6 mm) thick.
b. For signs larger than 20 sq. in. (129 sg. cm), 1/8 inch (3.2 mm) thick.
c. Engraved legend with black letters on white face.
d. Punched or drilled for mechanical fasteners with 1/4-inch (6.4-mm) grommets in corners
for mounting.
e. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.
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2.8

2.9

CABLE TIES

A

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Hellermann Tyton

2. Ideal Industries, Inc.

3. Marking Services, Inc.

General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and
Type 6/6 nylon.

1. Minimum Width: 3/16 inch (5 mm).

2. Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 12,000 psi (82.7 MPa).
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).

4. Color: Black, except where used for color-coding.

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

1. Minimum Width: 3/16 inch (5 mm).

2. Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 12,000 psi (82.7 MPa).
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).

4. Color: Black.

Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.
Minimum Width: 3/16 inch (5 mm).

Tensile Strength at 73 Deg F (23 Deg C) according to ASTM D 638: 7000 psi (48.2 MPa).
UL 94 Flame Rating: 94V-0.

Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C).

Color: Black.
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MISCELLANEOQUS IDENTIFICATION PRODUCTS

A

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

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

PART 3 - EXECUTION

3.1

PREPARATION

A

3/12/2020

Self-Adhesive Identification Products: Before applying electrical identification products, clean
substrates of substances that could impair bond, using materials and methods recommended by
manufacturer of identification product.
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3.2

3/12/2020

INSTALLATION

A

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

Install identifying devices before installing acoustical ceilings and similar concealment.
Verify identity of each item before installing identification products.

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

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

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

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

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

signal connections.

Emergency Operating Instruction Signs: Install instruction signs with white legend on a red
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at
equipment used for power transfer.

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

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

1. "LIFE SAFETY POWER."

Vinyl Wraparound Labels:

1. Secure tight to surface of raceway or cable at a location with high visibility and accessibility.

2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate to
the location and substrate.

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

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

1. On each item, install unique designation label that is consistent with wiring diagrams,
schedules, and operation and maintenance manual.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high letters
on 1-1/2-inch- (38-mm-) high label; where two lines of text are required, use labels 2 inches
(50 mm) high.

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

accessibility.

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

accessibility.

. Marker Tapes: Secure tight to surface at a location with high visibility and accessibility.

. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and

accessibility.

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches (150 mm) where splices or taps are made. Apply last two turns of tape
with no tension to prevent possible unwinding.

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

paint application.

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

instructions.

Underground Line Warning Tape:

1. During backfilling of trenches, install continuous underground-line warning tape directly
above cable or raceway at 6 to 8 inches (150 to 200 mm) below finished grade, 12” above
buried conduit? Use multiple tapes where width of multiple lines installed in a common
trench or concrete envelope exceeds 16 inches (400 mm) overall.

2. Install underground-line warning tape for direct-buried cables and cables in raceways.

. Metal Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose, UV-stabilized, or plenum-rated cable ties.

. Nonmetallic Preprinted Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose, UV-stabilized, or plenum-rated cable ties.

Write-on Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose, UV-stabilized, or plenum-rated cable ties.
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Baked-Enamel Signs:

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

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high letters
on minimum 1-1/2-inch- (38-mm-) high sign; where two lines of text are required, use signs
minimum 2 inches (50 mm) high.

AA. Laminated Acrylic or Melamine Plastic Signs:

BB.

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

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high letters
on 1-1/2-inch- (38-mm-) high sign; where two lines of text are required, use labels 2 inches
(50 mm) high.

Cable Ties: General purpose, for attaching tags, except as listed below:
1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

3.3 IDENTIFICATION SCHEDULE

A.

G.
3/12/2020

Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment. Install access doors or panels to
provide view of identifying devices.

Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points,
and locations of high visibility. Identify by system and circuit designation.

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch

Circuits, More Than 30A and 120V to Ground: Identify with self-adhesive raceway labels.

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-foot
(15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in
congested areas.

Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each
junction and pull box of the following systems with self-adhesive labels containing the wiring
system legend and system voltage. System legends shall be as follows:

1. "LIFE SAFETY POWER."

Power-Circuit Conductor Identification, 600 V or Less and required by the AHJ: use vinyl

wraparound labels to identify the phase.

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-foot
(15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals in
congested areas.

Control-Circuit Conductor Termination Identification: For identification at terminations, provide
self-adhesive labels with the conductor designation.

Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source.
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H.

Auxiliary Electrical Systems Conductor Identification: Marker tape that is uniform and consistent

with system used by manufacturer for factory-installed connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and pull
points. Identify by system and circuit designation.

Locations of Underground Lines: Underground-line warning tape for power, lighting,
communication, and control wiring and optical-fiber cable.

Workspace Indication: Apply floor marking tape or tape and stencil to finished surfaces. Show
working clearances in the direction of access to live parts. Workspace shall comply with
NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted
panelboards and similar equipment in finished spaces.

Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded
conductors.

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive labels.
1. Apply to exterior of door, cover, or other access.
2. For equipment with multiple power or control sources, apply to door or cover of equipment,
including, but not limited to, the following:
a. Power-transfer switches.
b. Controls with external control power connections.

. Arc Flash Warning Labeling: Self-adhesive labels.

Operating Instruction Signs: Self-adhesive labels.

Emergency Operating Instruction Signs: Self-adhesive labels with white legend on a red
background with minimum 3/8-inch- (10-mm-) high letters for emergency instructions at
equipment used for power transfer.

Equipment Identification Labels:

1. Indoor Equipment: Self-adhesive label.

2. Outdoor Equipment: Laminated acrylic or melamine sign.
3. Equipment to Be Labeled:

a. Panelboards: Typewritten directory of circuits in the location provided by panelboard
manufacturer. Panelboard identification shall be in the form of a self-adhesive, engraved,
laminated acrylic or melamine label.

Enclosures and electrical cabinets.

Access doors and panels for concealed electrical items.
Emergency system boxes and enclosures.

Enclosed switches.

Enclosed circuit breakers.

Enclosed controllers.

Push-button stations.

Power-transfer equipment.

Contactors.
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k. Remote-controlled switches, dimmer modules, and control devices.
I.  Power-generating units.
m. Monitoring and control equipment.

END OF SECTION
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SECTION 26 24 16

PANELBOARDS

PART 1 - GENERAL

1.1  RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1.
2.

Distribution panelboards.
Lighting and appliance branch-circuit panelboards.

13 DEFINITIONS

A

B.

F.

G.

ATS: Acceptance testing specification.

GFCI: Ground-fault circuit interrupter.

GFEP: Ground-fault equipment protection.

HID: High-intensity discharge.

MCCB: Molded-case circuit breaker.

SPD: Surge protective device.

VPR: Voltage protection rating.

1.4  ACTION SUBMITTALS

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

3/12/2020

Include dimensioned plans, elevations, sections, and details.

Show tabulations of installed devices with nameplates, conductor termination sizes,
equipment features, and ratings.

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

Detail bus configuration, current, and voltage ratings.

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

Include evidence of NRTL listing for series rating of installed devices.

Include evidence of NRTL listing for SPD when factory installed in panelboard.

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

Include wiring diagrams for power, signal, and control wiring.
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1.5

1.6

1.7

1.8

1.9

10. Key interlock scheme drawing and sequence of operations.

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

CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in operation and maintenance
data, include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.

MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective

covering for storage and identified with labels describing contents.

1. Keys: Two spares for each type of panelboard cabinet lock.

2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each panelboard.

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

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

QUALITY ASSURANCE
A. Manufacturer Qualifications: 1ISO 9001 or 9002 certified.
DELIVERY, STORAGE, AND HANDLING

A. Remove loose packing and flammable materials from inside panelboards; install temporary
electric heating (250 W per panelboard) to prevent condensation.

B. Handle and prepare panelboards for installation according to NECA 407
FIELD CONDITIONS

A. Environmental Limitations:

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

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:

a. Ambient Temperature: Not exceeding minus 22 deg F (minus 30 deg C) to plus 104 deg F
(plus 40 deg C).
b. Altitude: Not exceeding 6600 feet (2000 m).
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B. Service Conditions: NEMA PB 1, usual service conditions, as follows:
1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet (2000 m).

C.

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

1.

2.

3.

Notify Construction Manager and Owner no fewer than seven days in advance of proposed
interruption of electric service.

Do not proceed with interruption of electric service without Construction Manager's and
Owner's written permission.

Comply with NFPA 70E.

1.10 WARRANTY

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

1.

Panelboard Warranty Period: 18 months from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PANELBOARDS COMMON REQUIREMENTS

A

3/12/2020

Product Selection for Restricted Space: Drawings indicate maximum dimensions for panelboards
including clearances between panelboards and adjacent surfaces and other items. Comply with
indicated maximum dimensions.

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

Comply with NEMA PB 1.

Comply with NFPA 70.

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

1.

2.
3.

Rated for environmental conditions at installed location.

a. Indoor Dry and Clean Locations: NEMA 250, Type 1.

Height: 84 inches (2.13 m) maximum.

Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box

dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and shall

have no exposed hardware.

Finishes:

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

b. Back Boxes: Galvanized steel.

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

Incoming Mains:

1. Location: Convertible between top and bottom.

2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main
breaker.

Phase, Neutral, and Ground Buses:

1. Material: Tin-plated aluminum or Hard-drawn copper, 98 percent conductivity.
a. Plating shall run entire length of bus.
b. Bus shall be fully rated the entire length.

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

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

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

Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Tin-plated aluminum or Hard-drawn copper, 98 percent conductivity.

2. Terminations shall allow use of 75 deg C rated conductors without derating.

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

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

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

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

7. Subfeed (Double) Lugs: Compression type suitable for use with conductor material. Locate at
same end of bus as incoming lugs or main device.

8. Gutter-Tap Lugs: Compression type suitable for use with conductor material and with
matching insulating covers. Locate at same end of bus as incoming lugs or main device.

9. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-capacity
neutral bus.

NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority
having jurisdiction for use as service equipment with one or more main service disconnecting and
overcurrent protective devices. Panelboards or load centers shall have meter enclosures, wiring,
connections, and other provisions for utility metering. Coordinate with utility company for exact
requirements.

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

Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or
remote upstream overcurrent protective devices and labeled by an NRTL. Include label or manual
with size and type of allowable upstream and branch devices listed and labeled by an NRTL for
series-connected short-circuit rating.
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1. Panelboards rated 240 V or less shall have short-circuit ratings as shown on Drawings, but not
less than 10,000 A rms symmetrical.

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

L. Service Entrance Rating: Panelboards intended for use as service entrance equipment shall
contain from one to six service disconnecting means with overcurrent protection, a neutral bus
with disconnecting link, a grounding electrode conductor terminal, and a main bonding jumper.

2.2 POWER PANELBOARDS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. Cutler Hammer, Inc.
2. General Electric Company
3. Siemens Industry, Inc.
4. Square D.

B. Panelboards: NEMA PB 1, distribution type.

C. Doors: Secured with vault-type latch with tumbler lock; keyed alike.
1. For doors more than 36 inches (914 mm) high, provide two latches, keyed alike.

D. Mains: Circuit breaker or Lugs only according to listings on the plans.

E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:
Plug-in circuit breakers.

F. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers.

G. Branch Overcurrent Protective Devices: Fused switches.
2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. Cutler Hammer, Inc.
2. General Electric Company
3. Siemens Industry, Inc.
4. Square D.

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

D. Branch Overcurrent Protective Devices: Plug-in or Bolt-on circuit breakers, replaceable without
disturbing adjacent units.
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E. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike
2.4  DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

Cutler Hammer, Inc.

General Electric Company

Siemens Industry, Inc.

Square D.

ApwnhE

B. MCCB: Comply with UL 489, with series-connected rating to meet available fault currents.
1. Thermal-Magnetic Circuit Breakers:
a. Inverse time-current element for low-level overloads.
b. Instantaneous magnetic trip element for short circuits.
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted,
field-adjustable trip setting.
3. Electronic Trip Circuit Breakers:
RMS sensing.
Field-replaceable rating plug or electronic trip.
Digital display of settings, trip targets, and indicated metering displays.
Multi-button keypad to access programmable functions and monitored data.
Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and
magnitude of fault that caused the trip.
Integral test jack for connection to portable test set or laptop computer.
Field-Adjustable Settings:
1) Instantaneous trip.
2) Long- and short-time pickup levels.
3) Long and short time adjustments.
4) Ground-fault pickup level, time delay, and | squared T response.
4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less
than NEMA FU 1, RK-5.
5. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault
protection (6-mA trip).
6. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip).
7. Arc-Fault Circuit Interrupter Circuit Breakers (where required by code): Comply with
UL 1699; 120/240-V, single-pole configuration.
8. Subfeed Circuit Breakers: Vertically mounted.
9. MCCB Features and Accessories:
a. Standard frame sizes, trip ratings, and number of poles.
b. Lugs: Compression style, suitable for number, size, trip ratings, and conductor materials.
c. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and HID lighting circuits.
d. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup
and time-delay settings, push-to-test feature, and ground-fault indicator.

Po0 o
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e. Communication Capability: Circuit-breaker-mounted communication module with
functions and features compatible with power monitoring and control system specified in
Section 260913 "Electrical Power Monitoring and Control."

f. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 55 percent of
rated voltage.

g. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without intentional
time delay.

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

I. Auxiliary Contacts: One, SPDT switch with "a" and "b" contacts; "a" contacts mimic
circuit-breaker contacts and "b" contacts operate in reverse of circuit-breaker contacts.

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

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

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

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

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

0. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position.

2.5 IDENTIFICATION

A

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

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

Circuit Directory: Directory card inside panelboard door, mounted in metal frame with

transparent protective cover.

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

PART 3 - EXECUTION

3.1 EXAMINATION

A

3/12/2020

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

Receive, inspect, handle, and store panelboards according to NECA 407.

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

E.

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

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

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

Comply with NECA 1.
Install panelboards and accessories according to NECA 407.

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

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

Mount top of top-most circuit breaker no higher than 79 inches (2000 mm) above finished floor
unless otherwise indicated.

Mount panelboard cabinet plumb and rigid without distortion of box.

Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back
box.

Mount surface-mounted panelboards to steel slotted supports 5/8 inch (16 mm) in depth. Orient
steel slotted supports vertically.

Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges in accordance with the settings listing in the
coordination study report (when included in the project scope).

2. Tighten bolted connections and circuit breaker connections using calibrated torque wrench or
torque screwdriver per manufacturer's written instructions.

Make grounding connections and bond neutral for services and separately derived systems to
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, and
connections to separate ground bars.

Install filler plates in unused spaces.
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3.3

3.4

M. Stub four 1-inch (25 mm) empty conduits from panelboard into accessible ceiling space or space
designated to be ceiling space in the future. Stub four 1-inch (25 mm) empty conduits into raised
floor space or below slab not on grade.

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

IDENTIFICATION

A. ldentify field-installed conductors, interconnecting wiring, and components; install warning signs
complying with requirements in Section 260553 "Identification for Electrical Systems."

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

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 260553 "Identification for Electrical Systems."

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate
complying with requirements for identification specified in Section 260553 "ldentification for
Electrical Systems."

E. Install warning signs complying with requirements in Section 260553 "ldentification for
Electrical Systems™ identifying source of remote circuit.

FIELD QUALITY CONTROL

A. Perform tests and inspections.
1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist in
testing.

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

C. Tests and Inspections:

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

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

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after
Final Acceptance, perform an infrared scan of each panelboard. Remove front panels so
joints and connections are accessible to portable scanner.
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b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
panelboard 11 months after date of Substantial Completion.
c. Instruments and Equipment:
1) Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Provide calibration record for device.

Panelboards will be considered defective if they do not pass tests and inspections.
Prepare test and inspection reports, including a certified report that identifies panelboards

included and that describes scanning results, with comparisons of the two scans. Include notation
of deficiencies detected, remedial action taken, and observations after remedial action.

3.5 ADJUSTING

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

Set field-adjustable circuit-breaker trip ranges as required, or when included in the project, as
specified in Section 260573 "Overcurrent Protective Device Coordination Study."

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

1. Measure loads during period of normal facility operations.

2. Perform circuit changes to achieve load balancing outside normal facility operation schedule
or at times directed by the Architect. Avoid disrupting services such as fax machines and on-
line data processing, computing, transmitting, and receiving equipment.

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

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

END OF SECTION
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SECTION 26 25 50

GENERATOR DOCKING STATION

PART 1 - GENERAL

11

1.2

1.3

1.4

1.5

1.6

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

QUALITY ASSURANCE

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

B. Comply with NFPA 70.
SUMMARY

A. Section includes automatic and non-automatic generator docking stations rated 600 V and less,
including the following:
1. Transfer switches.

ACTION SUBMITTALS

A. Shop Drawings:
1. Include plans, elevations, sections, details showing minimum clearances, conductor entry
provisions, gutter space, and installed features and devices.
2. Include material lists for each switch specified.

INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For each type of product to include in emergency, operation,
and maintenance manuals.
1. In addition to typical items specified in operation and maintenance data, include the
following:
a. Features and operating sequences, both automatic and manual.
b. List of all factory settings of relays; provide relay-setting and calibration instructions,
including software, where applicable.

3/12/2020 26 25 50-1 Generator Docking Station
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1.7 FIELD CONDITIONS

A

Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities

occupied by Owner or others unless permitted under the following conditions and then only after

arranging to provide temporary electrical service:

1. Notify Construction Manager and Owner no fewer than seven days in advance of proposed
interruption of electrical service.

2. Do not proceed with interruption of electrical service without Construction Manager and
Owner's written permission.

1.8  WARRANTY

A

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

1. Warranty Period: 12 months from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A

3/12/2020

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

Comply with NEMA ICS 1.
Comply with NFPA 110.
Comply with UL 1008 unless requirements of these Specifications are stricter.

Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total system
transfer, including tungsten filament lamp loads not exceeding 30 percent of switch ampere
rating, unless otherwise indicated.

Tested Fault-Current Closing and Short-Circuit Ratings: Adequate for duty imposed by protective

devices at installation locations in Project under the fault conditions indicated, based on testing

according to UL 1008.

1. Where transfer switch includes internal fault-current protection, rating of switch and trip unit
combination shall exceed indicated fault-current value at installation location.

2. Short-time withstand capability for three cycles.

Repetitive Accuracy of Solid-State Controls: All settings shall be plus or minus 2 percent or
better over an operating temperature range of minus 20 to plus 70 deg C.

Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-surge

withstand capability requirements when tested according to IEEE C62.62. Components shall meet
or exceed voltage-impulse withstand test of NEMA ICS 1.

26 25 50-2 Generator Docking Station
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2.2
A
B.
C.
2.3
A
B.
C.
2.4
A
3/12/2020

Switches for emergency or standby purposes shall be mechanically and electrically interlocked in
both directions to prevent simultaneous connection to both power sources unless closed transition.

Neutral Terminal: Solid and fully rated unless otherwise indicated.

Enclosures: NEMA 3R rain-tight, 304 GA aluminum enclosure.

1. Pad-lockable front door shall include a hinged access plate at the bottom for entry of cables
from portable generator or portable load bank. NEMA 3R integrity shall be maintained with
access plate open for cable entry.

2. Front and side through a front access panel shall be accessible for maintenance.

3. Top, side, and bottom through a front access panel shall be accessible for permanent cabling.

GENERAL REQUIREMENTS

Manual Transfer Switch:

1. TMTS Docking Station shall have integrated Rotary Transfer Switch (MTS).

2. MTS shall have three positions — Utility/Permanent Line, Off, Temporary Line.

3. MTS Shall be located behind a pad lockable door to prevent any tampering by unauthorized
personnel.

Docking station shall include 16 Series Camlok Panel Mounts for use as connection to Portable
Generator.

Entire package must be listed to ETL or UL 1008 Standards. UL listing of individual components
is not acceptable.

GENERATOR DOCKING STATION

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
1. Trystar, or equal.

Automatic Open-Transition Transfer Switches: Interlocked to prevent the load from being closed

on both sources at the same time.

1. Sources shall be mechanically and electrically interlocked to prevent closing both sources on
the load at the same time.

Manual Switch Operation: Under load, with door closed and with either or both sources
energized. Transfer time is same as for electrical operation. Control circuit automatically
disconnects from electrical operator during manual operation.

SOURCE QUALITY CONTROL

Factory Tests: Test and inspect components, assembled switches, and associated equipment
according to UL 1008. Ensure proper operation. Perform dielectric strength test complying with
NEMA ICS 1.

26 25 50-3 Generator Docking Station
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PART 3 - EXECUTION

3.1 INSTALLATION

A.

B.

Identify components according to Section 260553 "Identification for Electrical Systems."

Comply with NECA 1.

3.2  CONNECTIONS

A.

Wiring Method: Install cables in raceways except within electrical enclosures. Conceal raceway

and cables except in unfinished spaces.

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

Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess
and without exceeding manufacturer's limitations on bending radii.

. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical

Systems."

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables.”

Route and brace conductors according to manufacturer's written instructions. and Section 260529
"Hangers and Supports for Electrical Systems." Do not obscure manufacturer's markings and
labels.

3.3  FIELD QUALITY CONTROL

A.

3/12/2020

Perform the following tests and inspections:

1. Visual and Mechanical Inspection:

Compare equipment nameplate data with Drawings and Specifications.

Inspect physical and mechanical condition.

Inspect anchorage, alignment, grounding, and required clearances.

Verify that the unit is clean.

Verify appropriate lubrication on moving current-carrying parts and on moving and

sliding surfaces.

Verify that manual transfer warnings are attached and visible.

Verify tightness of all control connections.

Inspect bolted electrical connections for high resistance using one of the following

methods, or both:

1) Use of low-resistance ohmmeter.

2) Verify tightness of accessible bolted electrical connections by calibrated torque-
wrench method according to manufacturer's published data.

i. Perform manual transfer operation.

J. Verify positive mechanical interlocking between normal and alternate sources.

Po0 o

@
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3.4

3/12/2020

E.

F.

2. Electrical Tests:
a. Perform insulation-resistance tests on all control wiring with respect to ground.
b. Verify settings and operation of control devices.
c. Verify phase rotation, phasing, and synchronized operation.
Coordinate tests with tests of generator and run them concurrently.
Report results of tests and inspections in writing. Record adjustable relay settings and measured
insulation and contact resistances and time delays. Attach a label or tag to each tested component
indicating satisfactory completion of tests.
Docking stations will be considered defective if they do not pass tests and inspections.
Remove and replace malfunctioning units and retest as specified above.

Prepare test and inspection reports.

DEMONSTRATION

A

Train Owner's maintenance personnel to adjust, operate, and maintain docking station and related
equipment.

Training shall include testing ground-fault protective devices and instructions to determine when
the ground-fault system shall be retested. Include instructions on where ground-fault sensors are
located and how to avoid negating the ground-fault protection scheme during testing and circuit
modifications.

END OF SECTION
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SECTION 26 27 26
WIRING DEVICES
PART 1 - GENERAL
1.1  RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:
1. GFCI receptacles.
2. Wall plates.
1.3 DEFINITIONS
A. Abbreviations of Manufacturers' Names:
1. Cooper: Cooper Wiring Devices; Division of Cooper Industries, Inc.
2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems.
3. Leviton: Leviton Mfg. Company, Inc.
4. Pass & Seymour, P&S: Pass & Seymour/Legrand.
B. BAS: Building automation system.
C. EMI: Electromagnetic interference.
D. GFCI: Ground-fault circuit interrupter.
E. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
F. RFI: Radio-frequency interference.
G. SPD: Surge protective device.
H. UTP: Unshielded twisted pair.
1.4  ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.

3/12/2020 26 27 26-1 Wiring Devices
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15 INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
1.6  CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions.

PART 2 - PRODUCTS
2.1  GENERAL WIRING-DEVICE REQUIREMENTS

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

B. Comply with NFPA 70.

C. Devices that are manufactured for use with modular plug-in connectors may be substituted under
the following conditions:
1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
2. Devices shall comply with the requirements in this Section
3. Devices are acceptable for installation in the particular location they are to be installed and in
compliance with state and local codes.

D. Devices for Owner-Furnished Equipment:
1. Receptacles: Match plug configurations.

E. Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.

2.2  GFCI RECEPTACLES

A. General Description:
1. 125V, 20 A, straight blade, feed-through type.
2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 Class A,
and FS W-C-596.
3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides
proper GFCI protection.

B. Duplex GFCI Convenience Receptacles:
1. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:
a. Cooper
b. Hubbell
c. Leviton
d. P&S
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2.3  WALL PLATES

A. Single and combination types shall match corresponding wiring devices.
1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Finished Spaces: Smooth, high-impact thermoplastic.
3. Material for Unfinished Spaces: Galvanized steel.
4. Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and
labeled for use in wet and damp locations.

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover.

2.4  FINISHES

A. Device Color:
1. Wiring Devices Connected to Normal Power System: Ivory, unless otherwise indicated or
required by NFPA 70 or device listing.
2. Wiring Devices Connected to Emergency Power System: Red.

B. Wall Plate Color: For plastic covers, match device color.
PART 3 - EXECUTION
3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

B. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device boxes
and do not cut holes for boxes with routers that are guided by riding against outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless
the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated on
devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70,
Avrticle 300, without pigtails.

4. Existing Conductors:
a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.
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D. Device Installation:

1.

2.

3.

o

10.

Replace devices that have been in temporary use during construction and that were installed
before building finishing operations were complete.

Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.

Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.

Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) in
length.

When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.

Use a torque screwdriver when a torque is recommended or required by manufacturer.

When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.

Tighten unused terminal screws on the device.

When mounting into metal boxes, remove the fiber or plastic washers used to hold device-
mounting screws in yokes, allowing metal-to-metal contact.

Install tamper resistant receptacles in areas identified in NFPA 70 (NEC) Section 406 and in
accordance with state and local codes that modify or supersede NFPA 70 even if the plans do
not indicate the installation of such devices.

E. Receptacle Orientation:

1.

Install ground pin of vertically mounted receptacles down, and on horizontally mounted
receptacles to the right. Match existing mounting configuration for remodeling or addition to
existing facilities.

F. Device Plates in Masonry Construction: Use oversized plates.

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on bottom. Group adjacent switches under single,
multigang wall plates.

3.2  GFCI RECEPTACLES

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is
not required.

3.3 IDENTIFICATION

A. Comply with Section 260553 "Identification for Electrical Systems."

B. ldentify each receptacle with panelboard identification and circuit number. Use hot, stamped, or
engraved machine printing with black-filled lettering on face of plate, and durable wire markers
or tags inside outlet boxes.

3/12/2020

END OF SECTION
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EXHIBIT A

ELECTRICAL - SITE PLAN (ES1)
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GENERAL NOTES - ELECTRICAL SITE PLAN

1.

2.

SEE DETAILS 1/E1 AND 2/E1 FOR FIRE STOPPING DETAILS FOR ALL RATED WALLS.
PROVIDE ARC FLASH PROTECTOIN EQUIPMENT IN AREAS WHERE CODE REQUIRES ARC FLASH PROTECTION.

ROUTE DETECTIBLE YELLOW UNDERGROUND WARNING TAPE WITH ALL UNDERGROUND CONDUIT RUNS. WARNING TAPE SHALL
BE TYPE ID.

UNDERGROUND CONDUITS SHALL BE INSTALLED A MINIMUM OF 30" BELOW GRADE.

ELECTRICAL CONTRACTOR SHALL BE RESPONSIBLE FOR PERFORMING ALL WORK SHOWN ON THESE PLANS, OR HIRING SUB
CONTRACTORS TO PERFORM PORTIONS OF THE WORK.

ALL EXTERIOR GRADING AND LANDSCAPING SHALL BE RETURNED TO EXISTING CONDITIONS AT THE COMPLETION OF THE
PROJECT. ELECTRICAL CONTRACTOR TO INCLUDE THE COST FOR ALL EARTHMOVING AND LANDSCAPING IN THEIR BIDS.

GENERAL NOTES - ELECTRICAL DEMOLITION

1.

ALL DISCONNECTED ELECTRICAL SYSTEM COMPONENTS (CONDUIT, WIRE AND NM CABLE, FITTINGS, CABLING, JUNCTION
BOXES, LIGHT FIXTURES, ETC) OR ANY DISCOVERED ABANDONED, OR LEFT ABANDONED ELECTRICAL COMPONENTS IN THE
PROJECT WORK AREA SHALL BE REMOVED FROM THE SITE BY THE COMPLETION OF THE PROJECT.

CONTRACTOR SHALL EVALUATE EXISTING CIRCUITS TO DETERMINE THEIR ROUTING AND LOADING. RE-FEED ALL EQUIPMENT
THAT IS EXISTING TO REMAIN OR TO BE REUSED.

COORDINATE WITH OTHER TRADES AND INCLUDE WORK REQUIRED BY THOSE TRADES TO COMPLETE THE DEMOLITION.
UTILIZATION OF EXISTING CONDUIT SYSTEMS IS ACCEPTABLE WHERE THE CONTRACTOR DEEMS IT ADVANTAGEOUS.

SOME ELECTRICAL EQUIPMENT TO BE REMOVED IS NOT SHOWN ON THIS PLAN. IT IS THE INTENT OF THIS PLAN TO
SUPPLEMENT THE REQUIREMENTS OF THE ELECTRICAL CONTRACTOR'S FIELD VERIFICATION OF EQUIPMENT. IT IS THE
RESPONSIBILITY OF THE ELECTRICAL CONTRACTOR TO REMOVE ALL ELECTRICAL EQUIPMENT AS REQUIRED TO PROVIDE THE
NEW INSTALLATIONS AS SHOWN ON THESE DRAWINGS. NO ELECTRICAL EQUIPMENT IS TO REMAIN ON SITE WHICH IS NOT
SUITABLY POWERED AND CONTROLLED.

MIDWEST DESIGN SOLUTIONS, LLC

2676 Bay Settlement Rd
Green Bay, WI 54311

harland@mwdsolutions.com

(920) 471-0805

GENERAL PROJECT SCOPE OF WORK SUMMARY:

1.

4.
1)
2)

REVISIONS TO THE EXISTING ELECTRICAL SERVICE TO INSTALL NEW SERVICE ENTRANCE EQUIPMENT WITH A MANUAL
TRANSFER SWITCH AND GENERATOR DOCKING STATION TO FACILITATE THE OWNER TO PROVIDE A TEMPORARY GENERATOR
TO BACKUP POWER TO THE COMPLEX.

EXISTING NEC 700 EMERGENCY SYSTEM GENERATOR AND DISTRIBUTION EQUIPMENT TO REMAIN, WITH SELECT LOAD
REMOVAL AS INDICATED IN THESE DRAWINGS.

ELECTRICAL SERVICE OUTAGE TO BE COORDINATED WITH POLICE AND FIRE STATION STAFF AT LEAST 7 DAYS IN ADVANCE AND
TAKE PLACE AFTER HOURS OR ON A WEEKEND TO MINIMIZE DISRUPTIONS TO OPERATIONS.

BID ITEMS SHALL BE BROKEN OUT INTO TWO ITEMS AND INCLUDE:
THE COST TO PERFORM ALL WORK AS SHOWN ON THESE DRAWINGS, INCLUDING SUPPLYING THE GENERATOR CABLING.
THE COST TO PROVIDE AND DELIVER A 175KW DIESEL 120/208V 3PH-4W TEMPORARY GENERATOR. GENERATOR TO BE
DELIVERED TO A LOCATION DETERMINED BY THE CITY STAFF.

PLAN NOTES - SHEET ES1

@ ROUTE NEW 600A CONDUCTORS FROM NEW GENERATOR DOCKING STATION/TRANSFER SWITCH DOWN ALONGSIDE THE

INTERCEPT EXISTING CONDUIT/CONDUCTORS FROM CT CABINET TO PANEL MDP IN BASEMENT BELOW AND ROUTE TO NEW
B00A SERVICE RATED DISCONNECT..

ROUTE NEW 600A SERVICE CONDUCTORS BELOW GRADE FROM EXISTING CT CABINET TO NEW 600A FUSED SERVICE
DISCONNECT. INSTALL NEW 600A FUSES IN SERVICE DISCONNECT.

ROUTE NEW 600A CONDUCTORS FROM NEW SERVICE DISCONNECT TO GENERATOR DOCKING STATION/TRANSFER SWITCH.

BUILDING BELOW GRADE, TRANSITION TO ALLOW A PERPENDICULAR PENETRATION THRU THE BUILDING BELOW GRADE AND
INTO BASEMENT ROOM BELOW AND TO PANEL MDP IN BASEMENT. CORE OPENING BELOW GRADE TO BASEMENT SPACE
BELOW AND SEAL WATER TIGHT.

TEMPORARILY REMOVE EXISTING LANDSCAPING PLANTS, GRASS AND LANDSCAPING ROCK AND SALVAGE FOR
REINSTALLATION AFTER WORK IN AREA IS COMPLETE.

PROVIDE AN EXTERIOR WEATHERPROOF GFI RECEPTACLE FOR SERVICING THE GENERATOR. RECEPTACLE AND FACEPLATE
TO BE RED. WIRE TO EQUIPMENT BRANCH PANEL AS INDICATED. PROVIDE AN ADDITIONAL 20/1 BREAKER FOR EXISTING
PANEL.

PROVIDE 100" OF GENERATOR CABLE, SINGLE OR PARALLEL CONFIGURATION, SUITABLE FOR THE FULL AMP RATING OF THE
GENERATOR, AND SUITABLE WITH THE GENERATOR DOCKING STATION BEING INSTALLED.

KEY PLAN

BACKUP GENERATOR
DePERE CITY HALL COMPLEX

335 S. Broadway St.
DePere, WI 54115
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EXHIBIT B

ELECTRICAL - PARTIAL BUILDING PLANS (E1)
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BASEMENT PARTIAL ELECTRICAL PLAN

SCALE: 1/8" = 1'-0"

GENERAL SERVICE REPLACEMENT PHASING NOTES

@ SET NEW SERVICE RATED ELECTRICAL DISCONNECT AND GENERATOR DOCKING STATION ON EXTERIOR OF BUILDING.
ROUTE CONDUIT FROM GENERATOR DOCKING STATION BELOW GRADE AND INSIDE BUILDING AND ROUTE TO AS
CLOSE TO PANEL MDP AS POSSIBLE. PREPARE TO PULL NEW CONDUCTORS WHEN SERVICE OUTAGE IS SCHEDULED.

INSTALL AND PREPARE SERVICE ENTRANCE CONDUIT AND CONDUCTORS FROM EXISTING CT CABINET TO NEW
SERVICE DISCONNECT AS MUCH AS POSSIBLE PRIOR TO THE ELECTRICAL SERVICE OUTAGE.

COORDINATE WITH THE OWNER AND WPS FOR ELECTRICAL SERVICE OUTAGE.
WHEN POWER IS REMOVED TO THE FACILITY, REMOVE SERVICE CONDUCTORS FROM CT CABINET TO PANEL MDP, CAP
UNUSED CONDUITS, AND MAKE FINAL CONNECTIONS AT THE SERVICE DISCONNECT AND CT CABINET FOR POWER TO
THE FACILITY.
PULL CONDUCTORS AND MAKE CONNECTIONS BETWEEN THE GENERATOR DOCKING STATION AND PANEL MDP.

RE-ENERGIZE THE ELECTRICAL SERVICE AND ENERGIZE A SMALL PORTION OF THE FACILITY AND CHECK PHASING OF
THE SERVICE CONDUCTORS FOR PROPER PHASING.

ENERGIZE THE REMAINDER OF THE FACILITY ELECTRICAL DISTRIBUTION SYSTEM.
BACKFILL THE EXTERIOR OF THE BUILDING AND PREPARE FOR FINAL LANDSCAPING.

@ INSTALL NEW PANEL AA AND PREPARE EXISTING LOADS TO BE WIRED TO PANEL AA FOR THE POWER OUTAGE.
COORDINATE WITH THE OWNER FOR A TIME WHEN THE LOADS TO BE WIRED TO PANEL AA CAN BE DE-ENERGIZED.

DE-ENERGIZE THESE LOADS AND WIRE TO PANEL AA. NOTE THAT THIS TASK MAY BE COMPLETED AT THE SAME TIME
THAT THE ELECTRICAL SERVICE OUTAGE IS SCHEDULED, IF STAFF IS SUFFICIENT AND THIS IS ACCEPTABLE TO THE
OWNER.

PERFORM FINAL EXTERIOR LANDSCAPING.

GENERAL POWER OUTAGE NOTES

OUTAGE.

1. COORDINATE ALL POWER OUTAGE(S) WITH THE POLICE AND
FIRE STATION STAFF AT LEAST ONE WEEK PRIOR TO THE

2. POWER OUTAGE TO FACILITY TO TAKE PLACE BEFORE OR
AFTER NORMAL WORK HOURS OR ON A WEEKEND TO
MINIMIZE INTERRUPTIONS.

3. COORDINATE SERVICE INTERRUPTIONS AND
RECONFIGURATION OF THE ELECTRICAL SERVICE WITH THE
LOCAL UTILITY COMPANY.

4. CONTRACTOR TO VERIFY ALL EQUIPMENT DIMENSIONS AND
VERIFY THAT EQUIPMENT SHOWN WILL FIT IN THE LOCATION
SHOWN. NOTIFY ENGINEER OF DISCREPANCIES.

MIDWEST DESIGN SOLUTIONS, LLC

harland@mwdsolutions.com

2676 Bay Settlement Rd
(920) 471-0805

Green Bay, WI 54311

PLAN NOTES - SHEET E1

(1) 600A CONDUCTORS FROM TRANSFERIDOCKING STATION.

ROUTE CONDUCTORS TO MAIN SWITCH IN PANEL MDP.
EXISTING PANELS TO REMAIN.

REWIRE THE FOLLOWING LOADS FROM PANEL ELS4 TO PANEL AA:
- 40/3 AHU-1
- 20/3 PUMP P-1
- 30/1UPS

DISCONNECT EXISTING SERVICE GROUND AND RELOCATE TO LOCATION OF NEW SERVICE DISCONNECT.

—@®—-

el

KEY PLAN

SCALE: NONE

QIONNOOIO

UTILIZE EXISTING 100A BREAKER IN PANEL DP3 TO POWER NEW PANEL AA.

X. PANEL DP3

EX. PANEL ELS4
\ EX. PANEL EEQ3
A ‘

X
&

s

FIRST FLOOR PARTIAL ELECTRICAL PLAN

SCALE: 1/8" = 1'-0"

KEY PLAN

SCALE: NONE
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BACKUP GENERATOR
DePERE CITY HALL COMPLEX
335 S. Broadway St.

DePere, WI 54115
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Project 20-16 City of De Pere
City Hall Generator

EXHIBITC

ELECTRICAL - ONE LINE DIAGRAM (E2)



EXISTING CT CABINET

ELECTRICAL SYMBOLS COPPER FEEDER SCHEDULE -3 - 4W SYSTEMS
:E DUPLEX RECEPTACLE (CXD) DEE ]  SITELIGHTING POLE
DUPLEX RECEPTACLE ABOVE COUNTER
Y=Y (9 puannote svmeoL EQUIPMENT FEEDER AC SYSTEM FEEDER
/X REVISION CLOUD IDENTIFICATION MARK

B epry 50X WAL MOUNTED XX ~~  LINE CONTINUATION BREAK TAG AMPERAGE CONDUCTORS AND CONDUIT

@xx  SPECIAL OUTLET RECEPTACLE “—— LOOP LEADER O 2 PARALLEL SETS OF

w=  SURFACE MOUNTED PANELBOARD @ & EX. 446, T#10GND -1 1/ @ 800 44600 KCMIL, 14310 GND - 4°C.
WS- FLUSH MOUNTED PANELBOARD EX. 4 PARALLEL SETS OF

FUSED DISCONNEGT @ 100 EX. 443, 1#8 GND - 1 1/4°C. @ 1600 44600 KOMIL. 1#3/0 GND - 4°C.

[]  NON-FUSED DISCONNECT @ 125 EX. 4#1, 1#6 GND - 2'C. @ 600 P v?ei\gvzcﬁ?: ﬂLZE/Z giESSFc

@ 225 EX. 4#4/0, 1#4 GND - 2 1/2'C. @ 100 NEW 4#3, 1#8 GND - 1 1/4°C.

ELECTRICAL SYMBOL NOTES: O] w Ex. 60 KM, 199 GND 4G

INSTALL AT 44" AFF UNLESS NOTED OTHERWISE.

WHERE SYMBOL INDICATES INSTALLATION ABOVE A COUNTER, INSTALL RECEPTACLE 4" ABOVE COUNTER BACKSPLASH OR COUNTER (IF BACKSPLASH
IS NOT PRESENT). IF COUNTER DOES NOT EXIST, INSTALL AT 44" AFF, UNLESS NOTED OTHERWISE. COORDINATE WITH CASEWORK DETAILS PRIOR TO
ROUGH-IN.

@&

INSTALL AT 18" AFF, UNLESS NOTED OTHERWISE.

Olo

RECEPTACLE SUBSCRIPTS:

GFI GROUND FAULT INTERRUPTING
WP WEATHER RESISTANT

EX EXISTING

CL  MOUNTED IN CEILING

S MOUNTED IN SOFFIT

PROVIDE EMPTY JUNCTION BOX FOR FUTURE POWER/PHONE/DATA/CATV/VIDEO ETC. WHERE JUNCTION BOXES ARE SHOWN, PROVIDE A DOUBLE
GANG BOX WITH SINGLE GANG OPENING ADJACENT TO THE RECEPTACLE (IF PRESENT) AND PROVIDE A §" CONDUIT TO ABOVE ACCESSIBLE CEILING
AND BUSH END OF CONDUIT. PROVIDE PULL STRING TO FACILITATE CABLE PULLING.

@

GENERAL NOTES - ONE-LINE DIAGRAM

MIDWEST DESIGN SOLUTIONS, LLC

2676 Bay Settlement Rd
Green Bay, WI 54311

harland@mwdsolutions.com

(920) 471-0805

1. ITEMS SHOWN LIGHT ARE EXISTING TO REMAIN.
2. ITEMS SHOWN DARK ARE NEW OR REVISED

3. ITEMS SHOWN DASHED ARE TO BE REMOVED.

PLAN NOTES - SHEET E2

@ NEW LOCATION OF ELECTRIC SERVICE GROUND.

NEW (F) DEvICE SuBsCRIPTS:
600A NEW C  MOUNTED ABOVE COUNTER (ADJACENT TO RECEPTACLE) @ DISCONNECT AND REMOVE EXISTING PORTION OF THE OLD ELECTRICAL SERVICE FEED TO PANEL MDP.
@ SERVICE 600A CL  MOUNTED IN CEILING
RATED GENERATOR/ W MOUNTED AT 44" AFF @ LEAVE CONDUIT THRU WALL AND CAP END OF CONDUIT WATER TIGHT. VERIFY IN FIELD.
SWITCH TRANSFER
1c. DOCKING @ DISCONNECT EXISTING GROUND AND RE-ESTABLISH AT NEW SERVICE DISCONNECT LOCATION.
120/208
3PH 4w STATION
WITH 600A
EXISTING UTILITY FUSES
TS 1 ARC FLASH STUDY
1. PROVIDE AN ARC FLASH STUDY ACCORDING FOR THE NEW MAIN SERVICE DISCONNECT, THE GENERATOR DOCKING STATION
AND EXISTING PANEL MDP AS REQUIRED BY CODE. PROVIDE AND INSTALL ARC FLASH WARNING LABELS FOR PANELS. — — — T T T T T T T T
CORRIDOR 2008 WORK AREA 2004
GRADE ‘ ‘ ‘
UTILITY PRIMARY |- | ‘ ‘ ‘
. EXISTING EXISTING
EX 4-4" GRSC. (CONDUCTORS BY UTILITY) | ‘ PANEL ‘ PANEL ‘
I A" 8"
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, J 225A 225A
[ (2X3) ‘ 120/208V ‘ 120/208V ‘
| 3 4w 3 4w
| ‘ MLO ‘ MLO ‘
|
! \ \ \
|
! \ \ \
|
! \ \ \
|
| L L |
} JANITOR 1115 APPARATUS 1104 UTILITIES 1063 SECURE AREA 1101 ELECTRICAL 1081 BOILER 1022
| | | | | | | |
|
L ‘ | |
l l
|
|| | | ® @ @ | —® o e | ®
]
‘ EXISTING EXISTING ‘ EXISTING EXISTING EXISTING EXISTING ‘ EXISTING ‘ EXISTING EXISTING EXISTING EXISTING ‘ EXISTING ‘ EXISTING EXISTING EXISTING EXISTING EXISTING EXISTING ‘ EXISTING
| PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL PANEL
| ‘ " "ELS1" "EEQ4" "DP1" H "ELS2" ‘ L ‘ "DP2" "y "ELS3" "EEQ2" ‘ A" ‘ "DP3" F “cr K "ELS4" "EEQ3" ‘ D"
| 225A 100A 100A 400A 100A 100A 225A 400A 100A 100A 100A 225A 800A 225A 225A 100A 100A 100A 225A
| ‘ 1201208V 1201208V 1207208V 1207208V 1201208V 1201208V ‘ 120208V ‘ 1207208V 120208V 1207208V 1201208V ‘ 120208V ‘ 1201208V 120/208V 1207208V 1201208V 120208V 1207208V ‘ 1201208V
3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w 3 4w
I MLO MLO MLO MCB MLO MLO MLO MCB MLO MCB MCB MLO MCB MLO MLO MLO MCB MCB MLO
| ‘ 400A ‘ ‘ 400A 50A 50A ‘ ‘ 800A 50A 50A ‘
|
I ‘ ‘ \@ NEW ‘
| NO) N @ PANEL ™ KO)
n | |
| 100A
| ‘ ‘ 120/208V ‘
34w
} ‘ ‘ MLO ‘
! ROOM 1008
]
} ‘ EVIDENCE STORAGE 0040
‘ \
R |
|
L
|
|
|
|
|
|
|

EXISTING
i O O PANEL
L — —_ ——— AM VM "MDP"

1600A
120/208V/
1600A 3 4w
‘ FUSED MLO
SWITCH
‘ W/ "KRP-C"
FUSES

EXISTING
PANEL
g
100A
120/208V
EX. SURGE 3 ,4w

SUPRESSOR MLO

I
T
*‘L’/ EX. #3/0 GROUND
=

EXISTING
PANEL
"ELSD"

225A
120/208V
3, 4w

MmcB

125A

S B

‘ ‘ EXISTING ‘ EXISTING ‘ EXISTING EXISTING ‘
PANEL PANEL PANEL PANEL
EXISTING ‘ ‘ "EEQ1 ‘ ¢’ ‘ ‘B ‘D" ‘
PANEL 100A 100A 2257 100A
"EEQD" ‘ ‘ 1201208V ‘ 1201208V ‘ 1201208V 1201208V ‘
>—® 3 4w 3 4w 3 4w 3 4w
120208V MLO MLO MLO MLO
o | | | | |
EX. 60 KW
‘ GENISET ‘ ‘ ‘ ‘
1201208V
| 2w | | |
L o] | | | |
‘ BOILER 0041 ‘ MECHANICAL 0024 ELECTRICAL 0010 J
GENERATOR 0042

EXISTING ONE-LINE DIAGRAM

SCALE: NONE

BACKUP GENERATOR
DePERE CITY HALL COMPLEX

335 S. Broadway St.
DePere, WI 54115
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