BID FOR

CITY HALL ELECTRICAL UPGRADE
BID #13/14-003 - PWP # WA-2013-292
BIDS DUE NOT LATER THAN: 1:45 PM ON JULY 31, 2013

PUBLIC BID OPENING: 2:00 PM ON JULY 31, 2013

[NOTE: TIME BIDS ARE DUE IS DIFFERENT FROM BID OPENING TIME]

431 PRATER WAY
P.0. BOX 857
SPARKS, NV 89432-0857

Company Name:
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CITY OF SPARKS
NOTICE TO BIDDERS
CITY HALL ELECTRICAL UPGRADE
BID #13/14-003 / PWP #WA-2013-292

NOTICE IS HEREBY GIVEN that the City of Sparks, Nevada, will receive written sealed bids only, for the
project listed above. Said bids must be in the hands of the Contracts and Risk Manager at 431 Prater Way, Sparks,
Nevada, NO LATER THAN 1:45 PM ON JULY 31, 2013. Bids postmarked prior to, but not received until after
this deadline will not be accepted. Vendor bid response submittals may not be sent to the City of Sparks via the
Internet/e-mail and will not be entertained for award by the City of Sparks. The right is reserved to reject any
Bid/Proposal or to accept the Bid/Proposal which is deemed by the City of Sparks to be in the best interest of the
City of Sparks. The City of Sparks reserves the right to waive any irregularities and/or informalities in the bid
process.

All Bids are to be marked clearly on the outside. Bids will be opened and publicly read at 2:00 PM ON JULY
31, 2013, at Sparks City Hall, 431 Prater Way Sparks, NV 89431.

PROJECT DESCRIPTION: Replace most of the existing electrical panels, replace the existing switch gear and
move to new location, install new conduit and wiring, install ground rod grids, install a new generator switch
outlet, remove and replace concrete for conduit trench, refinish and paint where existing electrical panels are
removed, rewire all receptacles, add new receptacles and circuits, and replace existing receptacles and cover
plates, along with all appurtenant work necessary to complete the project as stated in the plans and bid
specifications.

PRE-BID MEETING: A MANDATORY pre-bid meeting will be held at Sparks City Hall, 431 Prater Way,
Sparks, NV 89431 at 10:00AM on Wednesday, July 17, 2013. Contractors planning to submit bids to the City of
Sparks on this project must be in attendance.

BONDING/LICENSING: A Bid Bond in the amount of 5% of bid amount is required. This bid bond will
function as a penalty in the event the successful bidder fails to enter into a written contract with the City in
accordance with the bid documents. Additionally, the City will be entitled to actual damages, if any. Prospective
bidders will be required to have a current Contractor’s License under the Nevada State Law for the type of work
specified herein.

The work to be performed under this Contract shall be commenced by the successful Bidder after all executed
Contract documents have been submitted, and after being notified to proceed by the City of Sparks.

Bid documents and specifications may be obtained from the City of Sparks website. Please visit
http://www.cityofsparks.us/bids to obtain complete bid documents. There is no cost to use the system or obtain
plans, but registration at the site is required. It is the responsibility of all potential bidders/responders to monitor
the Purchasing Division’s website for any changing information prior to submitting their bid/proposal. For further
information, contact the Purchasing Division at (775) 353-2273. The individual responsible for coordinating this
bid is: Dan Marran, CPPO, C.P.M. — Contracts and Risk Manager

Reno Gazette Journal Legal Notices Section
Publish Date: July 10, 2013
Proof of publication required

City of Sparks Bid Package (Updated 7/2/2013)

Page 2


http://www.cityofsparks.us/bids

Bidder’s Checklist

Bidders are instructed to complete and return the following forms in order for their bids to be
complete. Failure to return the following items may result in your bid being declared “non-
responsive.”

1. __ Bid Item Schedule

2. Bidder Information Sheets

3. Subcontractor Information Form (5% list due with bid submittal)

4. _ Acknowledgement and Execution Form

5. Certification Regarding Debarment

6. _ NEW: “Certificate of Eligibility” Concerning Use of Local Preference, if
Contractor wishes to potentially apply their preference.

7. BidBond

8. __ Signed Bid Addenda (if applicable)

City of Sparks Bid Package (Updated 7/2/2013)
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CITY OF SPARKS

CITY HALL ELECTRICAL UPGRADE PROJECT

BID # 13/14-003
PWP # WA-2013-292

PRICES must be valid for 90 calendar days after the bid opening.

COMPLETION of this project is expected PURSUANT TO CONTRACT DOCUMENTS.

BIDDER acknowledges receipt of Addenda.
Bidder Name (signature)
BID ITEM SCHEDULE:
Item No. | Quantity | Unit Description Unit Price Total Price
1.0 1 LS Mobilization & Demobilization $ LS
2.0 1,500 | SF Sidewalk Demolition $ ISF
3.0 1500 |SF Concrete placement and finish for
walkways $ ISF
Incidental concrete work for equipment

40 1 LS pads $ /LS
Excavation/trenching for electrical

5.0 1 LS work including surface condition
restoration $ /LS

6.0 1 LS Installation of in ground conduit runs

' with hand holes $ ILS
70 1 LS Grounding systems for service
' switchboard and generator $ /LS

Service switchboard complete with all

8.0 1 LS components and coordination with
NVE $ ILS
Interior feeders for replacement

9.0 1 LS distribution panels, branch circuit panel
boards and transformers $ /LS
Replacement distribution panels and
branch circuit panel boards including

10.0 1 LS hardware, branch circuit splice gutters
and connections to all new and existing
branch and equipment circuits $ /LS
Portable generator power receptacle

11.0 1 LS and manual transfer switch complete
including temporary power generator $ /LS
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120 1 LS Replacement dry type transformers
complete /LS
Ring out circuits and mapping of
13.0 1 LS existing convenience receptacles
including moving of furniture /LS
Demolition of existing convenience
14.0 1 LS .
receptacles, cover plates and wire /LS
Replacement convenience receptacles,
15.0 1 LS cover plates and wire including moving
of furniture /LS
New convenience receptacles, cover
16.0 1 LS plates and wire including moving of
furniture /LS
New retractable cord assembly
17.0 1 LS convenience receptacles and data
outlets /LS
Decorative fence with gate for
18.0 1 LS switchboard /LS
19.0 1 LS Dewphnonandremovalofeanng
electrical equipment /LS
Raceways for future electric vehicle
charging stations including cutting,
20.0 1 LS . . .
patching, trenching, conduit and pull
box placement /LS
21.0 1 LS Force Account $ 85,000
TOTAL BASE BID
ALTERNATE BID #1:
Item No. | Quantity | Unit Description Unit Price Total Price
1.1 1 LS 208 volt 2 position electric vehicle
charging station including wiring and $ /LS

connections

TOTAL ALTERNATE BID #1
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ALTERNATE BID #2:

Item No. | Quantity | Unit Description Unit Price Total Price
2.1 1 LS 480 volt 2 position electric vehicle
charging stations including wiringand | ¢ /LS | $
connections

TOTAL ALTERNATE BID #2 $

TOTAL BASEBID | $

Written amount BASE BID: $

TOTAL ALTERNATEBID#1 | $

TOTAL ALTERNATEBID#2 | $

GRAND TOTAL (BASE, ALTERNATE #1, ALTERNATE #2) | $

(Written amount GRAND TOTAL) $

Bid Schedule Notes

Notes: 1. BIDS TO BE EVALUATED AND AWARD MADE USING THE TOTAL BASE BID
AMOUNT ONLY.
2. Alternate Bid items may be considered in addition to the Base Bid amount, dependent on funding.
3. Alternate Bids will be awarded in no particular order.
4. See Bid Item Clarifications.
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Bidder Information

COMPANY INFORMATION:

Company Name:

Contact Name:

Address:

City:

State / Zip Code:

Telephone Number including area code:

Fax Number including area code:

E-mail:

COMPANY BACKGROUND

1)

2)

3)

4)

5)

6)

Has your company ever failed to complete any contracts awarded to it? No___ Yes___ (If yes, please provide
details.)

Has your company filed any arbitration request or law suits on contracts awarded within the last five years?

No__ Yes__ (If yes, please provide details.)

Does your company now have any legal suits or arbitration claims pending or outstanding against it or any
officers relating to the performance of a public contract? No___ Yes _ (If yes, please provide details.)

Does your company now employ any officers or principals who were with another firm when that company
failed to complete a contract within the last five years? No__ Yes _ (If yes, please provide details.)

Has your company had a contract partially or completely terminated for default (cause) within the past five
years? No__ Yes___ (If yes, please provide details.

Has your company been found non-responsible on a government bid within the last five years? No_ Yes
(If yes, please provide details.)

City of Sparks Bid Package (Updated 7/2/2013)
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Bidder Information
CONTRACTOR LICENSE INFORMATION:

Nevada State Contractor's License Number (If Applicable):

License Classification(s):

Limitation(s) of License:

Date Issued:

Date of Expiration:

Name of Licensee:

City, State, Zip Code of Licensee:

Telephone Number of Licensee:

BUSINESS LICENSING INFORMATION All vendors doing business within the City of Sparks are required to
obtain and maintain a current business license from the City of Sparks prior to commencement of work (Sparks
Municipal Code Section 5.08.020A). Vendor(s) awarded a contract resulting from this bid shall be required to obtain a
current business license if they do not already hold one.

City of Sparks Business License Number:

Date Issued:

Date of Expiration:

Name of Licensee:

City, State, Zip Code of Licensee:

Telephone Number of Licensee:

Taxpayer Identification Number:

City of Sparks Bid Package (Updated 7/2/2013)
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Bidder Information
DISCLOSURE OF PRINCIPALS:

a) Individual and/or Partnership:

Owner 1) Name:

Address:

City, State, Zip Code:

Telephone Number:

Owner 2) Name:

Address:

City, State, Zip Code:

Telephone Number:

Other 1) Title:

Name

Other 2) Title:
Name:
b) Corporation:

State in which Company is Incorporated:

Date Incorporated:

Name of Corporation:

Address

City, State, Zip Code:

Telephone Number:

President's Name:

Vice-President's Name:

Other 1) Name:

Title:

City of Sparks Bid Package (Updated 7/2/2013)
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SUBCONTRACTOR DETAIL
SUBCONTRACTORS EXCEEDING FIVE PERCENT OF BID AMOUNT

INSTRUCTIONS: Per NRS 338.141, Bidder submits the following names of First-Tier Subcontractors who
will provide to Bidder labor or a portion of the Work or improvements for which Subcontractor will be paid
an amount exceeding five percent (5%) of the Bid Price. The Bidder shall list the name of a Subcontractor for
each portion of the Work, the value of which exceeds five percent (5%) of the Bid Price. If Bidder will
perform more than 1% of the Work, BIDDER SHALL ALSO LIST HIS NAME and description of the
work that the prime contractor will perform in the space provided below.

Name of Subcontractor

Address

Phone

Nevada Contractor License #

Limit of License

Description & Value of Work:

Name of Subcontractor

Address

Phone

Nevada Contractor License #

Limit of License

Description & Value of Work:

Name of Subcontractor

Address

Phone

Nevada Contractor License #

Limit of License

Description & Value of Work:

Name of Subcontractor

Address

Phone

Nevada Contractor License #

Limit of License

Description & Value of Work:

Name of Subcontractor

Address

Phone

Nevada Contractor License #

Limit of License

Description & Value of Work:

Name of Subcontractor

Address

Phone

Nevada Contractor License #

Limit of License

Description & Value of Work:

Bidder Name:

City of Sparks Bid Package (Updated 7/2/2013)

Authorized Signature:
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SUBCONTRACTOR DETAIL
SUBCONTRACTORS EXCEEDING ONE PERCENT OF BID AMOUNT OR $50,000

INSTRUCTIONS: In compliance with NRS 338.141, Bidder submits the following names of First-Tier
Subcontractors who will provide to Bidder labor or a portion of the Work or improvements for which
Subcontractor will be paid an amount exceeding one percent (1%) of the Bid or $50,000, whichever is
greater. The Bidder shall list the name of a Subcontractor for each portion of any of the Work the value of
which exceeds one percent (1%) of the Bid Price.

Since all Subcontractors listed on the Bidder’s 5% Subcontractor Information Form are over 1%
of the Bid amount, those Subcontractors shall automatically be deemed incorporated into this 1%
Subcontractor Information form and need not be re-listed below.

Information provided must be submitted within two (2) hours after the completion of the opening of the
bids (Per NRS 338.141). Bidder shall enter “NONE” under “Name of Subcontractor” if not utilizing
subcontractors exceeding this amount. This form must be complete in all respects. If, additional space is
needed, attach a separate page. The bidder may elect to submit this information with the bid proposal and,
in that case, the bidder will be considered as having submitted this information within the above two
hours.

Name of Subcontractor

Address

Phone

Nevada Contractor License #

Limit of License

Description & Value of Work:

Name of Subcontractor

Address

Phone

Nevada Contractor License #

Limit of License

Description & Value of Work:

Name of Subcontractor

Address

Phone

Nevada Contractor License #

Limit of License

Description & Value of Work:

Name of Subcontractor

Address

Phone

Nevada Contractor License #

Limit of License

Description & Value of Work:

Bidder Name:

City of Sparks Bid Package (Updated 7/2/2013)

Authorized Signature:
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CITY OF SPARKS ACKNOWLEDGMENT AND EXECUTION:

STATE OF )
) SS
County of )

(Name of Principal) being first duly sworn, deposes and says: That he/she is the Bidder, or authorized agent of the
Bidder for whom the aforesaid described work is to be performed by; that he/she has read the Plans, Specifications, and related documents
including but not limited to, any addenda issued and understands the terms, conditions, and requirements thereof; that if his/her bid is accepted
that he/she agrees to furnish and deliver all materials except those specified to be furnished by the City of Sparks (Owner) and to do and perform
all work for the CITY HALL ELECTRICAL UPGRADE, Bid # 13/14-003, together with incidental items necessary to complete the work to be
constructed and/or services to be provided in accordance with the Specifications, Plans, and Contract Documents annexed hereto.

TO THE CONTRACTS AND RISK MANAGER OF THE CITY OF SPARKS:

The undersigned, as Bidder, declares that the only persons or parties interested in this proposal, as principals, are those named herein, the Bidder is
fully informed respecting the preparation and contents of the attached Bid and of all pertinent circumstances respecting such Bid: that this
proposal is made without collusion with any other person, firm or corporation; that he/she has carefully examined the location of the proposed
work; the proposed form of Contract, the Contract Provisions, Plans, Specifications and Contract Documents incorporated therein referred to and
made part thereof; that he/she proposes and agrees if this proposal is accepted, that he/she will contract with the City of Sparks in the form of the
Contract prescribed, to provide all necessary machinery, tools, apparatus and other means of construction, and to do all the work and furnish all
the materials specified in the Contract and annexed Contract Provisions, Plans and Specifications, in the manner and time prescribed and
according to the requirements of the Project Representative as therein set forth, it being understood and agreed that the quantities shown herein are
approximate only and are subject to increase or decrease, and that he/she will accept, in full, payment therefore the indicated prices.

Contractor/Bidder:

(Printed Name of Contractor/Bidder) BY:

Firm:

Address:

City:

State / Zip Code:

Telephone Number:

Fax Number:

E-mail Address:

(Signature of Principal) Signature:
DATED this day of
, 2013.

State of Nevada

)

) SS.

County of )
On this day of , in the year 2013, before me,
/Notary Public, personally appeared Personally known to me (or proved

to me on the basis of satisfactory evidence) to be the person whose name is subscribed to this instrument, and acknowledged that he (she)
executed it. WITNESS my hand and official seal.

Notary's Signature: My commission Expires:

City of Sparks Bid Package (Updated 7/2/2013)
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CERTIFICATION REGARDING DEBARMENT, SUSPENSION, AND OTHER
RESPONSIBIILTY MATTERS
(This form to be signed and returned at the time of bid)

The prospective bidder, certifies to the best of its knowledge
and belief that it and its principals:

(@) Are not presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily
excluded from covered transactions by any Federal department or agency;

(b) Have not within a three year period preceding this proposal been convicted of or had a civil judgment
rendered against them for commission of fraud or a criminal offense in connection with obtaining,
attempting to obtain, or performing a public (Federal, State, or local) transaction or contract under a
public transaction; violation of Federal or State antitrust statutes or commission of embezzlement,
theft, forgery, bribery, falsification or destruction of records, making false statements, or receiving
stolen property;

(c) Are not presently indicted for or otherwise criminally or civilly charged by a government entity
(Federal, State, or local) with commission of any of the offenses enumerated in paragraph (b) of this
certification; and

(d) Have not within a three-year period preceding this application/proposal had one or more public
transactions (Federal, State, or local) terminated for cause or default.

I understand that a false statement on this certification may be grounds for rejection of this proposal or
termination of the award. Any exceptions provided will not necessarily result in denial of award, but will
be considered in determining bidder responsibility and whether or not the City will enter into contract
with the party. For any exception noted, indicate on an attached sheet to whom it applies, initiating
agency, and dates of action. Providing false information may result in criminal prosecution or
administrative sanctions.

Typed Name & Title of Authorized Representative

Signature of Authorized Representative Date

I am unable to certify to the above statement. My explanation is attached.

Signature Date

City of Sparks Bid Package (Updated 7/2/2013)
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Local Preference Affidavit

NEW Instructions: This form is required to receive a preference in bidding on projects exceeding $250,000. This
form must be submitted no later than two (2) hours following the opening of bids, only if the bidder wishes for their
preferential status( established by their current Certificate of Eligibility) to be considered in the evaluation of bids. A
copy of the bidder’s Certificate of Eligibility must be submitted at the time the contractor submits their bid.

I, , on behalf of the Contractor, ,
swear and affirm that in order to be in compliance with NRS 338.0117 and be eligible to receive a
preference in bidding CITY HALL ELECTRICAL UPGRADE (Bid #13/14-003) certify that the
following requirement will be adhered to, documented and attained on completion of the contract. Upon
submission of this affidavit on behalf of , | recognize and accept that
failure to comply with any requirements is a material breach of the contract and entitles the City to
damages. In addition, the Contractor may lose their preference designation and/or lose their ability to bid
on public works for a period of time, pursuant to NRS 338:

1. The Contractor shall ensure at least 50 percent of workers employed on the public work possess a
Nevada driver’s license or identification card;

2. The Contractor shall ensure all vehicles used primarily for the public work will be registered and
(where applicable) partially apportioned to Nevada;

5. The Contractor shall ensure payroll records related to this project are maintained and available within
the State of Nevada.

These requirements are not applicable to Contractors who do not use the “Bidder’s Preference”
eligibility certificate in their bid or do not receive an advantage in ranking of bids due to their
preference status.

By: Title:
Signature: Date:
Signed and sworn to (or affirmed) before me on this day of , 20 ,
by (name of person making statement).
State of )

)ss.
County of )

STAMP AND SEAL

Notary Signature

City of Sparks Bid Package (Updated 7/2/2013)
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CITY OF SPARKS, NEVADA - 5% Bid Bond

KNOW ALL MEN BY THESE PRESENTS: That we the undersigned ,
as “Principal,” and , as “Surety,” are hereby held and
firmly bound unto the City of Sparks, Nevada, as “Obligee,” in the penal sum of

dollars ($ ) for the payment of which, well and truly to be made, the
Principal and Surety bind themselves, their heirs, executors, and administrators, successors and assigns,
jointly and severally, by this instrument. The condition of the obligation of this bid bond is as follows:

WHEREAS, NRS 332.105 authorizes local governments to require bid bonds to insure execution and
proper performance of the Contract and the Bonding Company has an “A” or better rating with Moody’s
or A.M. Best and T-Listed with the U.S. Treasury Department;

AND, WHEREAS, the Principal has submitted a bid for Bid # 13/14-003, PWP # WA-2013-292, for the
CITY HALL ELECTRICAL UPGRADE.

NOW, THEREFORE,
@) If said Bid shall be rejected; or
(b) If said Bid shall be accepted and the Principal shall execute and deliver the contract in the bid
documents (“Contract”) to Obligee in accordance with the terms of the bid documents, and
give such bond or bonds as may be specified in the bid or contract documents with good and
sufficient surety for the faithful performance of such Contract and for the prompt payment of
labor and material furnished in the prosecution thereof; or
(c) If the Principal shall pay to the Obligee the full amount of the bid bond as a penalty
irrespective of the Obligee’s actual damages in the event of the failure of the Principal to
enter into such Contract and give such bond or bonds,
then, this obligation shall be null and void. Otherwise it shall remain in full force and effect, it being
expressly understood and agreed that the liability of the Surety (but not of the Principal) for any and all
claims hereunder shall, in no event, exceed the penal amount of the obligation as herein stated.

The Surety, for the consideration for which this bond was executed, hereby stipulates and agrees that the
obligations of said Surety and its bond shall be in no way impaired or affected by any extension of the
time within which the Obligee may accept such bid, and hereby waives notice of any such extension.

IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and the
Surety has caused their seal to be hereto affixed and these present to be signed by their proper
officers.

Signed, Sealed and dated:

Principal

City of Sparks Bid Package (Updated 7/2/2013)
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General Conditions

GENERAL CONDITIONS

Please Read Carefully
These Provisions Are a Part of Your Bid and any Contract Awarded

Scope of Bid/Proposal: Bids/Proposals are hereby requested for CITY HALL ELECTRICAL UPGRADE, as

per specifications herein.

The bidder agrees that:

A. Bidder has carefully examined the specifications, and all provisions relating to the item(s) to be furnished
or the work to be done; understands the meaning, intent, and requirements; and

B. Bidder will enter into a written contract and furnish the item(s) or complete the work in the time specified,
and in strict conformity with the City of Sparks specifications for the prices quoted.

Note:  Bidder is defined as any individual, partnership, or corporation submitting a bid, proposal, or quotation in

response to a request for bid (RFB), request for proposal %%FP), request for information (RFI) or request
for quotation (RFQ). A bidder may also be referred to as a bidder, contractor, supplier or vendor.

The use of the title “Bidder:, “Vendor”, “Contractor” or “Consultant” within this solicitation document and

any resulting contract shall be deemed interchangeable and shall refer to the person or entity with whom

hhe City of Sparks is soliciting and/or contracting for the service or product referenced within the bid
ocument.

Prices:

All prices and notations must be in ink or typewritten. Mistakes may be crossed out and corrections typed or
written with ink adjacent to the error. Bids shall indicate the unit price extended to indicate the total price for
each item bid. Any difference between the unit price correctly extended and the total price shown for all items
bid shall be resolved in favor of the unit prices. Bidders are encouraged to review all prices prior to bid
submittal, as withdrawal or correction may not be permitted after the bid has been opened.

Firm Prices:

Prices on bid shall be firm prices not subject to escalation unless otherwise provided for in the specifications. In
the event the specifications provide for escalation, the maximum limit shall be shown, or the bid shall not be
considered. In the event of a decline in market price below a price bid, the City of Sparks shall receive the
benefit of such decline.

Items Offered:

If the item offered by the bidder has a trade name, brand and/or catalog number, such shall be stated in the bid.
If the bidder proposes to furnish an item of a manufacturer or vendor other than that mentioned on the face
hereof, bidder must specify maker, brand, quality, catalog number, or other trade designation. Unless such is
noted on the bid form, it will be deemed that the item offered is that designated even though the bid may state
“or equal”.

Brand Names:

Whenever reference to a specific brand name is made by the City, it is intended to describe a component that
has been determined to best meet operational, performance, or reliability standards of the City, thereby
incorporating these standards by reference within the specifications. These specifications are not meant to limit
the vendor; they are guidelines to minimum qualifications. The bidder shall indicate their compliance or non-
compliance for each line of the specification. Any deviations from the specifications or where submitted
literature does not fully support the meaning of the specifications must be clearly cited in writing by the bidder.

City of Sparks Bid Package (Updated 7/2/2013)
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General Conditions

10.

11.

12.

An equivalent (“or equal”) may be offered by the bidder, subject to evaluation and acceptance by the City. Itis
the bidder’s responsibility to provide, at bidder’s expense, samples, test data, or other documentation the City
may require to fully evaluate and determine acceptability of an offered substitute. The City reserves the sole
right to reject a substituted component that will not meet or exceed City standards.

Samples:
Samples may be required for bid evaluation and testing purposes. Bidders shall agree to provide samples upon
request and at no additional cost to the City.

Withdrawal of Bids:

Bids may be withdrawn by written or facsimile notice received prior to the exact hour and date specified for
receipt of bid. A bid may also be withdrawn in person by a bidder, or bidder’s authorized representative, prior
to the exact hour and date set for receipt of bids. Telephone withdrawals are not permitted.

Late Bids, Modifications, or Withdrawals:
Bids, modifications of bids, or bid withdrawals received after the exact time and date specified for receipt will
not be considered.

Mistake in Bid:

(a) If the bidder discovers a mistake in bid prior to the hour and date specified for receipt of bid, bidder may
correct the mistake by withdrawing the bid in accordance with Item 7 above and resubmit prior to the stated
bid deadline.

(b) If within seventy-two hours of the bid closing and prior to the issuance of a purchase order or a contract,
the apparent low bidder discovers a mistake in bid of a serious and significant nature, bidder may request
consideration be given to withdrawing the bid. The mistake must be evident and provable. The right is
reserved by the City to reject any and all requests for withdrawal of bids. The decision of the Purchasing
Manager is final as regards acceptance or rejection of requests for withdrawal after closing of bids.

(c) A mistake in bid cannot be considered once a purchase order or contract is issued.

Signature:
All bids shall be signed and the title and firm name indicated. A bid by a corporation shall be signed by an
authorized officer, employee or agent with his or her title.

Exceptions:

A bidder deviating from specifications must specify any and all deviation(s). Failure to note said exceptions
shall be interpreted to convey that the bidder shall propose to perform in the manner described and/or specified
in this bid solicitation. If exception(s) are taken or alternatives offered, complete descriptions must be shown
separately.

Confidential Information:

Any information deemed confidential or proprietary should be clearly identified by the bidder as such. It may
then be protected and treated with confidentiality only to the extent permitted by state law. Otherwise the
information shall be considered a public record. Information or data submitted with a bid will not be returned.

Quality:
Unless otherwise required in the specifications, all goods furnished shall be new and unused.

City of Sparks Bid Package (Updated 7/2/2013)
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General Conditions

13. Litigation Warranty:

The bidder, by bidding, warrants that bidder is not currently involved in litigation or arbitration concerning the
materials or bidder’s performance concerning the same or similar material or service to be supplied pursuant to
this contract of specification, and that no judgments or awards have been made against bidder on the basis of
bidder’s performance in supplying or installing the same or similar material or service, unless such fact is
disclosed to the City in the bid. Disclosure may not disqualify the bidder. The City reserves the right to
evaluate bids on the basis of the facts surrounding such litigation or arbitration and to require bidder to furnish
the City with a surety bond executed by a surety company authorized to do business in the State of Nevada and
approved by The City of Sparks in a sum equal to one hundred percent (100%) of the contract price conditional
on the faithful performance by bidder of the contract in the event the bid is awarded to bidder, notwithstanding
the litigation or arbitration.

14. Royalties, Licenses and Patents:
Unless otherwise specified, the bidder shall pay all royalties, license and patent fees. The bidder warrants that
the materials to be supplied do not infringe any patent, trademark or copyright and further agrees to defend any
and all suits, actions and claims for infringement that are brought against the City, and to defend, indemnify and
hold harmless the City from all loss or damages, whether general, exemplary or punitive, as a result of any
actual or claimed infringement asserted against the City, the bidder or those furnishing material to bidder
pursuant to this contract.

15. Performance Standards:
Performance of work and acceptability of equipment or materials supplied pursuant to any contract or award
shall be to the satisfaction and full discretion of the City.

16. Americans with Disabilities Act (ADA) Standards:
Bidders shall be required to comply with current ADA Standards in preparing their bids and executing work
required under any contract resulting from this bid. Completed work must comply with current ADA
Standards.

17. Warranties:

(a) Unless otherwise specified, all workmanship, material, labor or equipment provided under the contract
shall be warranted by bidder and/or manufacturer for a minimum of twelve (12) months after acceptance
by City. Greater warranty protection will be accepted. Lesser warranty protection must be indicated by
bidder on the bid proposal as an exception.

(b) Bidder shall be considered primarily responsible to the City for all warranty service, parts and labor
applicable to the goods or equipment provided by bidder under this bid or award, irrespective of whether
bidder is an agent, broker, fabricator or manufacturer’s dealer. Bidder shall be responsible for ensuring that
warranty work is performed at a local agency or facility convenient to City and that services, parts and
labor are available and provided to meet City’s schedules and deadlines. If required and defined within the
Scope of Work, the Bidder will post a performance bond after contract award to guarantee performance of
these obligations. Bidder may establish a service contract with a local agency satisfactory to City to meet
this obligation if bidder does not ordinarily provide warranty service.

18. Addenda:
The effect of all addenda to the bid documents shall be considered in the bid, and said addenda shall be made
part of the bid documents and shall be returned with them. Before submitting a bid, each bidder shall ascertain
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19.

20.

21.

22.

whether or not any addenda have been issued, and failure to acknowledge any such addenda may render the bid
invalid and result in its rejection.

All potential bidders are responsible for monitoring the City website regarding the availability of new bid
documents or addenda (where applicable). The City of Sparks will not be responsible for the results of any
potential failures in automatic notification systems to potential bidders or plan holders with respect to these
documents and will not adjust bid schedules or requirements due to any potential failures of those systems. It is
the responsibility of all potential bidders/responders to monitor the Purchasing Division’s website for any
changing information prior to submitting their bid/proposal.

Specifications to Prevail:

The detailed requirements of the Specifications, Scope of Work or Special Conditions shall supersede any
conflicting reference in these General Conditions or the stated language on the City of Sparks Standard
Purchase Order that are in conflict therewith.

Taxes:
The City is exempt from State, City and County Sales Taxes per NRS 372.325. The City will furnish Exemption
Certificates for Federal Excise Tax when applicable.

Prevailing Wages:
Bidder is responsible for complying with all applicable local, State and Federal wage laws, whether or not
specifically cited in this bid document.

Per NRS Sections 338.020 through 338.090, certain projects defined as “public works” require the payment of
the prevailing wage as determined by the Labor Commissioner. Generally speaking, projects/contracts for
construction of a public work valued at less than $100,000 are exempt from the prevailing wage requirement
(NRS 338.080). Bidder shall be fully aware of the prevailing wage requirements of the State of Nevada as
detailed in NRS Chapter 338 and price their bid response accordingly. Further information concerning
Prevailing Wage rates can be found at:

http://www.laborcommissioner.com/pwpw.html

Federal “Davis Bacon” wages may be applicable if the funding for the project includes Federal funds. These
requirements are detailed in the “Special Conditions — Federal Requirements” section that will be included in
this bid document when such conditions apply.

Conflict of Interest:

No City employee or elected or appointed member of City government, or member of the employee’s

immediate family, may participate directly or indirectly in the procurement process pertaining to this bid if they:

(a) Have a financial interest or other personal interest that is incompatible with the proper discharge of their
official duties in the public interest or would tend to impair their independence, judgment or action in the
performance of their official duties.

(b) Are negotiating for or have an arrangement concerning prospective employment with bidder. The bidder
warrants to the best of his knowledge that the submission of the bid will not create such conflict of interest.
In the event such a conflict occurs, the bidder is to report it immediately to the Purchasing Manager. For
breach or violation of this warranty, the City shall have the right to annul this contract without liability at
its discretion, and bidder may be subject to damages and/or debarment or suspension.
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23.

24.

25.

26.

Disqualification of Bidder:

Any one or more of the following may be considered as sufficient for the disqualification of a prospective

Bidder and the rejection of the Bid:

(@) The Bidder is not responsive or responsible.

(b) The quality of services, materials, equipment or labor offered does not conform to the approved plans and
specifications.

(c) There is evidence of collusion among prospective Bidders (Participants in such collusion will receive no
recognition as Bidders).

(d) The Bidder lacks the correct contractor’s license classification required for the defined scope of work.

(e) Lack of competency, understanding of the scope of work, adequate machinery, plant and/or equipment as
revealed in routine due diligence associated with bid evaluation.

(f) Unsatisfactory performance record as shown by past work for the City of Sparks, judged from the
standpoint of workmanship, progress, and quality of services/goods provided.

(9) Uncompleted work which, in the judgment of the City of Sparks, might hinder or prevent the prompt
completion of additional work, if awarded.

(h) Failure to pay or satisfactorily settle all bills due for labor and/or material on any contract(s).

(i) Failure to comply with any requirements of the City of Sparks.

(j) Failure to list, as required, all subcontractors who will be employed by the Bidder.

(k) Any other reason determined, in good faith, to be in the best interest of the City of Sparks.

Gratuities:

The City may rescind the right of the bidder to proceed under this agreement if it is found that gratuities in the
form of entertainment, gifts, cash or otherwise are offered or given by the bidder, or any agent or representative
of the bidder, to any officer or employee of the City with the intent of influencing award of this agreement or
securing favorable treatment with respect to performance of this agreement.

Bidder’s Security (This Section [X] 1S [] IS NOT Applicable to this bid):

A bid deposit in an amount equal to at least 5% of the bid may be required as a bid security by the City. The
bid security may only be in cash, a cashier’s or certified check made payable to the City of Sparks, or a bid
bond. If the bid security is a bond, it shall be executed by a surety insurer authorized to issue surety bonds in
the State of Nevada. All Bonding Companies must have an “A” rating or better with Moody’s or A.M. Best
Company, and be included on the current list of “Companies Holding Certificates of Authority as Acceptable
Sureties on Federal Bond and as Acceptable Reinsuring Companies™ as published in circular 570 (as amended)
by the audit staff, Bureau of Accounts, U.S. Treasury Department. (In other words, the company is T-listed.)
The bid security must be executed by the bidder and enclosed with the bid proposal in the sealed bid envelope.

Performance and Payment Bonds:

Per NRS 339.025, before any contract, except one subject to the provisions of chapter 408 of NRS, exceeding
$100,000 for any project for the new construction, repair or reconstruction of any public building or other
public work or public improvement of any contracting body is awarded to any contractor, he shall furnish to the
contracting body the following bonds which become binding upon the award of the contract to the contractor
(All Bonding Companies must have an “A” rating or better with Moody’s or A.M. Best Company, and be
included on the current list of “Companies Holding Certificates of Authority as Acceptable Sureties on Federal
Bond and as Acceptable Reinsuring Companies” as published in circular 570 (as amended) by the audit staff,
Bureau of Accounts, U.S. Treasury Department. (In other words, the company is T-listed.)):
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27.

28.

Performance Bond (This Section [X] IS [] IS NOT Applicable to this bid):

The Contractor awarded this bid will be required to furnish the City with a surety bond conditioned upon the
faithful performance of the contract. This may take the form of a bond executed by a surety company
authorized to do business in the State of Nevada and approved by the City of Sparks. The bond shall be in a
sum equal to one hundred percent (100%) of the amount of the contract price. Such bond shall be forfeited to
the City in the event that bidder receiving the contract shall fail or refuse to fulfill the requirements and all terms
and conditions of the contract.

Payment Bond (This Section [X] 1S [] IS NOT Applicable to this bid):

The Contractor awarded this bid will be required to furnish the City with a payment bond. This may take the
form of a bond executed by a surety company authorized to do business in the State of Nevada and approved by
the City of Sparks. The bond shall be in a sum equal to one hundred percent (100%) of the amount of the
contract price The bond must be solely for the protection of claimants supplying labor or materials to the
contractor to whom the contract was awarded, or to any of his subcontractors, in the prosecution of the work
provided for in such contract.

Indemnification:

Upon award, Contractor agrees to hold harmless, indemnify, and defend City, its officers, agents, employees,
and volunteers from any loss or liability, financial or otherwise resulting from any and all claims, demands,
suits, actions, or causes of action, caused by any action, either direct or passive, the omission, failure to act, or
negligence on the part of Contractor, its employees, agents, representatives, or Subcontractors arising out of the
performance of work under this Agreement by Contractor, or by others under the direction or supervision of
Contractor.

If City’s personnel are involved in defending such actions, Contractor shall reimburse City for the time and
costs spent by such personnel at the rate charged City for such services by private professionals.

In determining the nature of the claim against City, the incident underlying the claim shall determine the nature
of the claim, notwithstanding the form of the allegations against City.

Nothing in this contract shall be interpreted to waive nor does the City, by entering into this contract, waive any
of the provisions found in Chapter 41 of the Nevada Revised Statutes.

Insurance:

BIDDERS' ATTENTION IS DIRECTED TO THE INSURANCE REQUIREMENTS BELOW. IT IS
HIGHLY RECOMMENDED THAT BIDDERS CONFER WITH THEIR RESPECTIVE INSURANCE
CARRIERS OR BROKERS TO DETERMINE IN ADVANCE OF BID SUBMISSION THE AVAILABILITY
OF INSURANCE CERTIFICATES AND ENDORSEMENTS AS PRESCRIBED AND PROVIDED HEREIN.
IF THE APPARENT LOW BIDDER FAILS TO COMPLY STRICTLY WITH THE INSURANCE
REQUIREMENTS, THAT BIDDER MAY BE DISQUALIFIED FROM AWARD OF THE CONTRACT.

Should work be required on City premises or within the public right-of-way, upon award of the contract, the
bidder shall provide proof of Commercial General Liability Insurance and Automobile Liability, Professional
Liability and Workers’ Compensation if applicable, prior to initiation of any services under City, Bid, Proposal
or Contract. Coverage shall be from a company authorized to transact business in the State of Nevada and the
City of Sparks and shall meet the following minimum specifications:
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INDUSTRIAL INSURANCE
It is understood and agreed that there shall be no Industrial Insurance coverage provided for Contractor or any
Sub-Contractor of the Contractor by the City. Contractor agrees, as a precondition to the performance of any
work under this Agreement and as a precondition to any obligation of the City to make any payment under this
Agreement to provide City with a certificate issued by an insurer in accordance with NRS 616B.627 and with a
certificate of an insurer showing coverage pursuant to NRS 617.210.

It is further understood and agreed by and between City and Contractor that Contractor shall procure, pay for,
and maintain the above mentioned industrial insurance coverage at Contractor's sole cost and expense.

Should Contractor be self-funded for Industrial Insurance, Contractor shall so notify City in writing prior to the
signing of this Contract. City reserves the right to approve said retentions, and may request additional
documentation, financial or otherwise, for review prior to the signing of this Contract.

MINIMUM LIMITS OF INSURANCE
CONTRACTOR shall maintain coverages and limits no less than:

1. General Liability: $1,000,000 (or amount customarily carried by Contractor, whichever is greater) combined
single limit per occurrence for bodily injury, personal injury and property damage. If Commercial General
Liability Insurance or other form with a general aggregate limit is used, the general aggregate limit shall be
increased to equal twice the required occurrence limit or revised to apply separately to this project or location.

2. Automobile Liability: $1,000,000 combined single limit per accident for bodily injury and property damage.
No aggregate limit may apply.

3. Contractor Errors and Omissions Liability: $1,000,000 per claim and as an annual aggregate. Premium costs
incurred to increase Contractor's insurance levels to meet minimum contract limits shall be borne by the
Contractor at no cost to the City.

4. Workers’ Compensation: Contractor shall provide proof of worker’s compensation insurance as required
by NRS 616B.627 or proof that compliance with the provisions of Nevada Revised Statutes, Chapters
616A-D and all other related chapters is not required.

Contractor will maintain Contractor liability insurance during the term of this Agreement and for a period of
three (3) years from the date of substantial completion of the project. In the event that Contractor goes out of
business during the term of this Agreement or the three (3) year period described above, Contractor shall
purchase Extended Reporting Coverage for claims arising out of Contractor’s negligent acts, errors and
omissions committed during the term of the Contractor Liability Policy.

Should City and Contractor agree that higher Contractor Coverage limits are needed warranting a project policy,
project coverage shall be purchased and the premium for limits exceeding the above amount shall be borne by City.
City retains the option to purchase project insurance through Contractor's insurer or its own source.

OTHER INSURANCE PROVISIONS
The policies are to contain, or be endorsed to contain, the following provisions:
1. General Liability and Automobile Liability Coverages
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a. City, its officers, agents, employees, and volunteers are to be included as insureds as
respects damages and defense arising from: activities performed by or on behalf of
Contractor, including the insured's general supervision of Contractor; products and
completed operations of Contractor; premises owned, occupied, or used by
Contractor; or automobiles owned, leased, hired, or borrowed by the Contractor.
The coverage shall contain no special limitations on the scope of protection afforded
to City, its officers, employees, or volunteers.

b. Contractor's insurance coverage shall be Primary insurance with respect to the City,
its officers, agents, employees, and volunteers. Any insurance or self-insurance
maintained by City, its officers, employees, or volunteers shall be excess of
Contractor's insurance and shall not contribute with it in any way.

C. Any failure to comply with reporting provisions of the policies shall not affect
coverage provided to City, its officers, agents, employees, or volunteers.

d. Contractor's insurance shall apply separately to each insured against whom claim is
made or suit is brought, except with respect to the limits of the insurer's liability.

2. Property Coverages (If Applicable)

Contractor shall provide builders risk insurance on an “All Risk” basis on a policy form
satisfactory to City. The limit of coverage will be the amount necessary to cover the bid
value of any structures in the Contract or other value determined by City. City reserves
the right to require Contractor to provide boiler and machinery insurance coverage or
other forms of property insurance. If the project is in a flood plain, City reserves the right
to require flood coverage at Contractor’s expense. Losses paid under the property
insurance policy or policies shall be paid directly to City by the insurer(s).

3. All Coverages
Each insurance policy required by this clause shall be endorsed to state that coverage
shall not be suspended, voided, canceled, or non-renewed by either Contractor or by the
insurer, reduced in coverage or in limits except after thirty (30) days' prior written notice
by certified mail, return receipt requested, has been given to City except for nonpayment
of premium.

ACCEPTABILITY OF INSURERS

Insurance is to be placed with insurers with a Best's rating of no less than A-: VII. City, with the approval of
the Risk Manager, may accept coverage with carriers having lower Best's ratings upon review of financial
information concerning Contractor and insurance carrier. City reserves the right to require that Contractor's
insurer be a licensed and admitted insurer in the State of Nevada, or on the Insurance Commissioner's approved
but not admitted list.

VERIFICATION OF COVERAGE

Contractor shall furnish City with certificates of insurance and with original endorsements affecting coverage
required by this contract. The certificates and endorsements for each insurance policy are to be signed by a
person authorized by that insurer to bind coverage on its behalf.

Prior to the start of any Work, Contractor must provide the following documents to City of Sparks, Attention:
Purchasing Division, P.O. Box 857, Sparks, NV 89432-0857:
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A. Certificate of Insurance. Contractor must provide a Certificate of Insurance form to the City of
Sparks to evidence the insurance policies and coverage required of Contractor.

B. Additional Insured Endorsements. An original Additional Insured Endorsement, signed by an
authorized insurance company representative, must be submitted to the City of Sparks, by attachment to
the Certificate of Insurance, to evidence the endorsement of the City of Sparks as additional insured.

C. Policy Cancellation Endorsement. Except for ten days notice for non-payment of premium, each
insurance policy shall be endorsed to specify that without thirty (30) days prior written notice to the
City of Sparks, the policy shall not be cancelled, non-renewal or coverage and/or limits reduced or
materially altered, and shall provide that notices required by this paragraph shall be sent by certified
mailed to the address specified above. A copy of this signed endorsement must be attached to the
Certificate of Insurance.

D. Bonds (as Applicable). Bonds as required and/or defined in the original bid documents.

All certificates and endorsements are to be addressed to the City of Sparks, Purchasing Division and be
received and approved by City before work commences. The City reserves the right to require complete
certified copies of all required insurance policies at any time.

SUBCONTRACTORS

Contractor shall include all Subcontractors as insureds under its policies or shall furnish separate certificates
and endorsements for each Subcontractor. All coverages for Subcontractors shall be subject to all of the
requirements stated herein.

MISCELLANEOUS CONDITIONS

1. Contractor shall be responsible for and remedy all damage or loss to any property, including property
of City, caused in whole or in part by Contractor, any Subcontractor, or anyone employed, directed,
or supervised by Contractor.

2. Nothing herein contained shall be construed as limiting in any way the extent to which Contractor
may be held responsible for payment of damages to persons or property resulting from its operations
or the operations of any Subcontractors under it.

3. In addition to any other remedies City may have if Contractor fails to provide or maintain any
insurance policies or policy endorsements to the extent and within the time herein required, City may,
at its sole option:

a.  Purchase such insurance to cover any risk for which City may be liable through the
operations of Contractor under this Agreement and deduct or retain the amount of the
premiums for such insurance from any sums due under the Agreement;

b.  Order Contractor to stop work under this Agreement and/or withhold any payments
which become due Contractor here under until Contractor demonstrates compliance with
the requirements hereof; or,

c. Terminate the Agreement.

29. Safety Program:
Upon award, the Contractor shall be responsible for initiating, maintaining, and supervising all safety

precautions and programs in connection with the work. The Contractor shall take all necessary precautions for
the safety of, and shall provide all necessary protection to prevent damage, injury, or loss to:
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30.

3L

1. All employees on the work site and all other persons who may be affected thereby.

2. All the work, materials, and equipment to be incorporated therein, whether in storage on or off the
site.

3. Other property at the site or adjacent thereto, including trees, shrubs, lawns, walks, pavements,
roadways, structures, and utilities not designated for removal, relocation, or replacement in the course
of construction.

Contractor shall comply with all applicable laws, ordinances, rules, regulations, and others of any public
authority having jurisdiction for the safety of persons or property or to protect them from damage, injury, or
loss. He shall erect and maintain, as required by existing conditions and progress on the work, all necessary
safeguards for safety and protection, including posting danger signs, other warnings against hazards,
promulgating safety regulations, and notifying owners and users of adjacent utilities. Contractor shall comply
with OSHA’S Hazard Communication Standards.

Contractor shall designate a responsible member of its organization at the site whose duty shall be the
prevention of accidents. This person shall be Contractor's superintendent unless otherwise designated in writing
by Contractor to the Owner and the Engineer.

Award of Contract:

(a) Bids/Proposals will be analyzed and award will be made to the lowest, responsive and responsible bidder
whose bid conforms to the solicitation and whose bid is considered to be most advantageous to the City,
price and other factors considered. Factors to be considered may include, but are not limited to: bidder’s
past performance, total unit cost, economic cost analysis, life cycle costs, warranty and quality,
maintenance cost, durability, the operational requirements of the City and any other factors which will
result in the optimum economic benefit to the City.

(b) The City reserves the right to reject any item or items, to waive informalities, technical defects and minor
irregularities in bids/proposals received; and to select the bid(s) or proposal(s) deemed most advantageous
to the City. Should the City elect to waive a right it will not constitute an automatic waiver of that right in
the future nor will it impact any other right or remedy. The City may consider bids/proposals submitted on
an “all or nothing” basis if the bid/proposal is clearly designated as such.

(c) The City reserves the right to award one or more contracts on the bids/proposals submitted, either by award
of all items to one bidder or by award of separate items or groups of items to various bidders as the interests
of the City may require, unless the bidder clearly specifies otherwise in his bid.

(d) Upon acceptance by the City of Sparks, the solicitation, bid, proposal, or price quotation and issuance of a
purchase order issued to the successful bidder shall be deemed to result in a binding contract incorporating
those terms and these General Conditions without further action required by either party. Items are to be
furnished as described in the bid and in strict conformity with all instructions, conditions, specifications,
and provisions in the complete contract, as defined by this clause or any related integrated agreement.

Request for Proposal (RFP) Submittals:

In the case of Request for Proposals (RFP’s), it should be noted that the documents submitted by prospective
bidders are competitive sealed proposals and not competitive sealed bids. When proposals are opened, prices
and other information will not be made public until the proposal is awarded. There shall be no disclosure of any
bidder’s information to competing bidders prior to the award of the proposal.

By their nature, proposals will include a number of variables that will vary based on the complexity of the
product or service addressed within the proposal. Therefore, the evaluation of RFP’s and the recommendation
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32.

for award will not be based on price alone. Selection criteria will be better defined for each scope of work in
the Special Conditions section of this bid.

Upon award of the contract, the executed contract and proposals will become public information. Accordingly,
each proposal should be submitted on the vendor’s most favorable terms from a price and technical standpoint.

Bidder Preference Law (This Section [X] IS [] IS NOT Applicable to this bid):

This project will be bid and awarded under the Provisions(s) of NRS 338.147, which restricts preference given
to certain contractors on Public Works Projects. The NRS cited in this section is meant to be a reference only.
Each bidder shall acquaint himself with the latest provisions of NRS 338.147.

If the Contract for any Public Works Construction Project is expected to cost $250,000 or more, then all
Contractors must be able to submit upon request, a copy of their Certificate of Bidder Preference issued by the
State Contractor’s Board to be eligible for bidder preference (Call 775-688-1141 or 775-486-1100 to obtain
certification information from the State Contractors Board).

To the extent Contractor has sought, qualified and receives a bidding preference on this project, pursuant to
Nevada Revised Statutes Chapter 338, Contractor acknowledges and agrees that the following requirements will
be adhered to, documented and attained for the duration of the Project:

1. At least 50 percent of the workers employed on the Project (including subcontractors) hold a valid
driver’s license or identification card issued by the Nevada Department of Motor Vehicles;

2. All vehicles used primarily for the public work will be (a) registered and (where applicable) partially
apportioned to Nevada; or (b) registered in Nevada; and

3. The Contractor shall maintain and make available for inspection within Nevada all payroll records
related to the Project.

Contractor recognizes and accepts that failure to comply with any requirements herein shall be a material breach
of the contract and entitle the City of Sparks to liquidated damages in the amount set by statute. In addition, the
Contractor recognizes and accepts that failure to comply with any requirements herein may lose its certification
for a preference in bidding and/or its ability to bid on any contracts for public works pursuant to NRS Chapter
338.

To the extent Contractor has sought, qualified and receives a bidding preference, and this project has a value of
over $250,000 pursuant to Nevada Revised Statutes Chapter 338, each contract between the contractor,
applicant or design-build team and a subcontractor must provide for the apportionment of liquidated damages
assessed pursuant to this section if a person other than the Contractor was responsible for the breach of a
contract for a public work caused by a failure to comply with a requirement of Items 1-3 within this section.
The apportionment of liquidated damages must be in proportion to the responsibility of each party for the
breach.

This section shall not be applicable for projects in which some or all of the funding comes from Federal sources.
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33. Tie Bids:
Should identical low, responsive and responsible bids be received from two or more bidders, the City of Sparks
Purchasing Manager shall notify all parties involved in the tie and may at his option, exercise the following tie
breaking method unless another alternative is apparent and prudent:
Should there be two or more low, responsive and responsible tie bids where representatives of the bidders wish
to participate in the tie breaking process, the City of Sparks Purchasing/Contracts Manager shall set a mutually
agreed upon time where, in his office, he shall shuffle a new deck of playing cards and have each bidder's
representative cut the cards. The tie bidder who cuts the highest card (with Ace high) shall be recommended for
bid award.

34. Appeals/Protests — Bids Only (Not Applicable to Request for Proposals):
A person who submits a bid on a contract may, after the bids are opened and within 5 business days after the
date the “Recommendation to Award” is issued by the City, unless otherwise stated in the Special Conditions,
file a notice of protest regarding the awarding of the contract. The City’s “Recommendation to Award” will be
dated and posted on the City’s public website within the area where bid notices and bid re-caps are posted
(Currently: http://www.cityofsparks.us/departments/financial-services/purchasing/bids-rfps).

(@) A notice of protest must include a written statement setting forth with specificity the reasons the person
filing the notice believes the applicable provisions of law were violated.

(b) A person filing a notice of protest may be required by the governing body or its authorized representative,
at the time the notice of protest is filed, to post a bond with a good and solvent surety authorized to do
business in this State or submit other security, in a form approved by the governing body or its authorized
representative, to the governing body or its authorized representative who shall hold the bond or other
security until a determination is made on the protest. A bond posted or other security submitted with a
notice of protest must be in an amount equal to the lesser of;

(1) Twenty-five percent of the total value of the bid submitted by the person filing the notice of protest;
or
(2) Two hundred fifty thousand dollars ($250,000).

(c) A notice of protest filed in accordance with the provisions of this section operates as a stay of action in
relation to the awarding of any contract until a determination is made by the governing body or its
authorized representative on the protest.

(d) A person who submits an unsuccessful bid may not seek any type of judicial intervention until the
governing body or its authorized representative has made a determination on the protest and awarded the
contract.

(e) A governing body or its authorized representative is not liable for any costs, expenses, attorney’s fees, loss
of income or other damages sustained by a person who submits a bid, whether or not the person files a
notice of protest pursuant to this section.

(f) If the protest is upheld, the bond posted or other security submitted with the notice of protest must be
returned to the person who posted the bond or submitted the security. If the protest is rejected, a claim may
be made against the bond or other security by the governing body or its authorized representative in an
amount equal to the expenses incurred by the governing body or its authorized representative because of
the unsuccessful protest. Any money remaining after the claim has been satisfied must be returned to the
person who posted the bond or submitted the security.

35. Documentation:
Due to the time constraints that affect contract performance, all required documents, certificates of insurance
and bonds shall be provided to the City within ten (10) calendar days following award or date of request by
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36.

37.

38.

39.

40.

41.

42,

City, whichever is later. Any failure to comply may result in bid being declared non-responsive and rejected,
and at City’s option, the bid bond may be attached for damages suffered.

Discounts:

(@) Prompt payment discounts will not be considered in evaluating bids for award. However, offered discounts
will be taken if payment is made within the discount period, even though not considered in the evaluation
of bids.

(b) In connection with any discount offered, time will be computed from date of delivery and acceptance, or
invoice receipt, whichever is later. Payment is deemed to be made for the purpose of earning the discount
on the date of mailing of the City check.

(c) Any discount offered other than for prompt payment should be included in the net price quoted and not
included in separate terms. In the event this is not done, the City reserves the right to accept the discount
offered and adjust prices accordingly on the Purchase Order.

Seller’s Invoice:

Invoices shall be prepared and submitted in duplicate to the address shown on the Purchase Order. Separate
invoices are required for each Purchase Order. Invoices shall contain the following information: Purchase
Order number, item number, description of supplies or services, sizes, unit of measure, quantity, unit price and
extended totals.

Inspection and Acceptance:

Inspection and acceptance will be at destination unless specified otherwise, and will be made by the City
department shown in the shipping address or other duly authorized representative of the City. Until delivery
and acceptance, and after any rejection, risk of loss will be on the bidder unless loss results from negligence of
the City.

Lost and Damaged Shipments:

Risk of loss or damage to items prior to the time of their receipt and acceptance by the City is upon the bidder.
The City has no obligation to accept damaged shipments and reserves the right to return at the bidder’s expense
damaged merchandise even though the damage was not apparent or discovered until after receipt of the items.

Late Shipments:

Bidder is responsible to notify the City department receiving the items and the Purchasing Manager of any late
or delayed shipments. The City reserves the right to cancel all or any part of an order if the shipment is not
made as promised.

Document Ownership:

All technical documents and records originated or prepared pursuant to this contract, including papers, reports,
charts, and computer programs, shall be delivered to and become the exclusive property of the City and may be
copyrighted by the City. Bidder assigns all copyrights to City by undertaking this agreement.

Advertisements, Product Endorsements:

City employees and agencies or organizations funded by the City of Sparks are prohibited from making
endorsements, either implied or direct, of commercial products or services without written approval of the City
Manager. No bidder may represent that the City of Sparks has endorsed their product or service without prior
written approval.

City of Sparks Bid Package (Updated 7/2/2013)
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General Conditions

43.

44,

45,

46.

47,

48.

Optional Cooperative Purchase Agreement

It is intended that any other public agency (i.e., city, county, district, public agency, municipality or state
agency) shall have the option to participate (A.K.A. “join” or “piggyback”) in any award made as a result of this
solicitation. The City of Sparks shall incur no financial responsibility in connection with purchase orders or
contracts made by the bidder with another public agency resulting from this solicitation. The public agency
utilizing the original contract shall accept sole responsibility for placing orders and making applicable payments
to the vendor. Should the Bidder not wish for a contract resulting from this bid to be used by other public
agencies, they have the option to decline that option at the time of request.

Vendor Workplace Policies

No Vendor providing a service, program or activity to the public on behalf of the City shall discriminate against
any person because of sex, race, color, creed, national origin or disability. Vendor, if providing a service,
program or activity to the public on behalf of the City, shall comply with the Americans with Disability Act and
City's policies pursuant thereto when providing said service, program or activity.

The City of Sparks is an Affirmative Action/Equal Opportunity Employer. Bidders shall be cognizant of the
requirements for compliance with Executive Order 11246, entitled "Equal Employment Opportunity"” as
amended by Executive Order 11375 and as supplemented in regulations of the U.S. Department of Labor (41
CFR part 60).

Business License Requirement:

All companies doing business with, or within, the City of Sparks are required to obtain and maintain a current
business license from the City of Sparks prior to the commencement of work per Sparks Municipal Code
Section 5.08.020A. Bidder(s) awarded a contract resulting from this bid shall be required to obtain a current
business license if they do not already possess one.

City Provisions to Prevail:

Except as indicated in the specifications, the City’s standard General Conditions shall govern any contract
award. Any standard terms and conditions of bidder submitted by bidder shall not be acceptable to City unless
expressly agreed to by the City. The City reserves the right to reject bidder’s bid as non-responsive, to consider
the bid without bidder’s standard terms and conditions, or to require bidder to delete reference to such, as a
condition of evaluation or award of the bid. If, after award of contract, bidder (contract vendor) provides
materials or services accompanied by new or additional standard terms or conditions, they too shall be
considered void and City may require deletion as a further condition of performance by vendor.

Invalid Provisions:
In the event that any one or more of the provisions of this agreement shall be found to be invalid, illegal or
unenforceable, the remaining provisions shall remain in effect and be enforceable.

Amendments and Modifications:

The Purchasing Manager may at any time, by written order, and without notice to the sureties, make a
modification to the contract or an amendment to the Purchase Order, within the general scope of this contract, in
(1) quantity of materials or service, whether more or less; (2) drawings, designs, or specifications, where the
supplies to be furnished are to be specially manufactured for the City; (3) method of shipment or packing; and
(4) place of delivery. If any such change causes an increase or decrease in the cost or the time required for the
performance of this contract, an equitable adjustment shall be made by written modification of the contract or

City of Sparks Bid Package (Updated 7/2/2013)
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General Conditions

49.

50.

51.

52.

53.

54.

amendment to the Purchase Order. Any claim by the bidder for adjustment under this clause must be asserted
within 30 calendar days from the notification date.

Assignment:
Vendor shall not assign or delegate duties or responsibilities under this agreement, in whole or in part, without
prior written approval of the City.

Disputes After Award:

Except as otherwise provided in these provisions, any dispute concerning a question of fact arising under this
contract which is not disposed of by agreement shall be decided by the Purchasing Manager, who shall reduce
this decision to writing and mail a copy to the bidder. The decision of the Purchasing Manager shall be final
and conclusive, unless bidder requests arbitration within ten (10) calendar days. Pending final decision of a
dispute, the bidder shall proceed diligently with the performance of the contract and in accordance with the
Purchasing Manager’s decision.

Arbitration after Award:

Any and all disputes, controversies or claims arising under or in connection with the contract resulting from this
bid, including without limitation, fraud in the inducement of this Contract, or the general validity or
enforceability of this Contract, shall be governed by the laws of the State of Nevada without giving effect to
conflicts of law principles, may be submitted to binding arbitration before one arbitrator, and shall be conducted
in accordance with the Commercial Arbitration Rules of the American Arbitration Association in a private
manner in Washoe County, Nevada. This award shall be final and judgment may be entered upon it in any
court having jurisdiction thereof. In reaching this final award, the arbitrator shall have no authority to change or
modify any provision of this Contract. All other expenses of arbitration shall be borne equally by the parties.
All fees, including legal fees, shall be borne by the party who incurred them. All costs of enforcement shall be
borne by the losing party. Each party shall have the right to discovery in accordance with the Nevada Rules of
Civil Procedure.

Lawful Performance:

Vendor shall abide by all Federal, State and Local Laws, Ordinances, Regulations, and Statutes as may be
related to the performance of duties under this agreement. In addition, all applicable permits and licenses
required shall be obtained by the vendor, at vendor’s sole expense.

Annual Appropriation of Funds:

Multi-year term supply and service contracts and leases are subject to annual appropriation of funds by the City
Council. The City plans and makes appropriations to the City Budget with respect to a fiscal year that starts
July 1% and ends June 30" of each year. Payments made under term contracts and leases are considered items
of current expense. Purchase Orders are funded when issued; therefore, they are current expense items and are
not subject to any subsequent appropriation of funds.

Continuance of a multi-year contract beyond the limits of funds available shall be contingent upon
appropriation of the requisite funds in the ensuing fiscal year and the termination of this contract due to lack of
appropriation shall be without penalty.

Extension:

When in the City’s best interest, this agreement may be extended on a daily, month-to-month, or annual basis
by mutual agreement of both parties. Services and/or materials received under an extension shall be in
accordance with pricing, terms, and conditions, as described herein.

City of Sparks Bid Package (Updated 7/2/2013)
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General Conditions

55. Termination:
The City may terminate this agreement and be relieved of any consideration to the vendor should vendor fail to
perform in the manner required. Furthermore, the City may terminate this agreement for any reason without
penalty upon giving thirty (30) days written notice to the vendor. In the event of termination, the full extent of
City liability shall be limited to an equitable adjustment and payment for materials and/or services authorized by
and received to the satisfaction of the City prior to termination.

56. Venue:
This agreement shall be governed by and interpreted according to the laws of the State of Nevada, and venue for
any proceeding shall be in Washoe County.

City of Sparks Bid Package (Updated 7/2/2013)
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Special Conditions

and Specifications
(Specific to Project)

In instances where the Special Conditions conflict with the General Conditions, the Special
Conditions will prevail with respect to that instance or item(s).

City of Sparks Bid Package (Updated 7/2/2013)
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SPECIAL PROVISIONS
CITY HALL ELECTRICAL UPGRADE
Bid 13/14-003 PWP WA-2013-292

These Special Provisions supplement and modify the "Standard Specifications for Public Works Construction”
(Orange Book), 2012 Edition (hereinafter “Standard Specifications”), and adopted by the City of Sparks,
Nevada. All of the requirements and provisions of said Standard Specifications shall apply except where modified by
the City General Conditions, contract forms, plans, technical specifications and these Special Provisions (all contained
within this bid document).__Orange Book Section 100.12 Contract-The last paragraph “The Bidder to whom
award is made, shall not subcontract more than 50 percent of the total cost of the project”, does not apply to

the project.

SECTION 1: SCOPE OF WORK

Work scope: The work includes, but is not limited to, replace most of the existing electrical panels, replace
the existing switch gear and move to new location, install new conduit and wiring, install ground rod grids,
install a new generator switch outlet, remove and replace concrete for conduit trench, refinish and paint
where existing electrical panels are removed, rewire all receptacles, add new receptacles and circuits, and
replace existing receptacles and cover plates, Alternate #1 includes a 208 volt 2 position electric vehicle
charging station, and Alternate #2 includes a 480 volt 2 position electric vehicle charging station, along with
all appurtenant work necessary to complete the project as stated in the plans and bid specifications. The
location of the work is within the City limits of the City of Sparks, Washoe County, Nevada, and is more
specifically designated in the plans for this project.

SECTION 2: NOTICE TO PROCEED AND TIME SCHEDULE

An official "Notice to Proceed"” specifying the date by which construction operations shall be started will be
issued in writing and delivered to the CONTRACTOR by the City upon approval by the City Council and
when all appropriate bonds and contracts have been signed and returned to the City. Contract time will
begin on the date specified in the "Notice to Proceed", unless operations begin at an earlier date, in which
case the date that such operations begin will apply. The CONTRACTOR shall immediately begin and
diligently prosecute the work to completion. The CONTRACTOR shall obligate himself to complete the
work within the stated time limits. The CONTRACTOR shall begin work and shall diligently prosecute
same to completion of the work from the date of commencement order, without fail and in the manner as
stated in said specifications. All work described in this document shall be completed within one hundred
eighty (180) calendar days from the time of issuance of the Notice to Proceed.

SECTION 3: LIQUIDATED DAMAGES

In case all work called for under the contract is not completed before or upon the expiration of the time
limits set forth above, it is agreed by the parties to the contract that damage will be sustained by the City and
that it will be impracticable to determine accurately the actual damage the City will sustain in the event of
any such delay. Therefore, the CONTRACTOR shall pay to the City:

e FIVE HUNDRED DOLLARS ($500.00) for each and every calendar day delay after the one
hundred eighty (180) calendar day completion time limit.

In finishing the work in excess of the dates prescribed and the City shall further have the right to charge to
the CONTRACTOR, his heirs, assigns or sureties and to deduct from the final payment for the work, all or
any part as it may deem proper of the actual cost of which are directly chargeable to the contract and which
accrue during the period of such extensions, except that the cost of the final surveys and preparation of final
estimate shall not be included in such charges
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The City may deduct this amount from any money due or that may become due the CONTRACTOR under
the contract. This payment shall not be considered as a penalty, but as liquidated damages suffered by the
City on account of the failure of the CONTRACTOR to complete the work within the time limit of the
contract.

SECTION 4: EXCUSABLE DELAYS

The Contractor shall not be assessed with liquidated damage nor the cost of engineering inspection during
any delay in the completion of the work caused by acts of God, the public enemy, fire, floods, epidemics,
quarantine restrictions, strikes, freight embargoes, unusually severe weather, or due to such causes, provided
that the Contractor shall within ten (10) days from the beginning of such delay notify the Project Manager in
writing of the causes of delay. The Project Manager’s findings of the facts thereon shall be final and
conclusive.

SECTION 5: INTENT OF THE PLANS AND SPECIFICATIONS
The intent of the plans and specifications is to prescribe a complete outline of work which the Contractor
undertakes to do in full compliance with the contract.

He shall furnish all required materials, equipment, tools, labor and incidentals, unless otherwise provided in
the contract and shall include the cost of these items in the contract unit prices for the several units of work.
All items of work called for on the plans or in the specifications and not included as a separate item in the
proposal shall be considered as incidental to the other items listed in the proposal and the payment for such
incidental items shall be considered as included in the contract bid.

SECTION 6: AUTHORITY OF THE PROJECT MANAGER AND INSPECTOR

All work shall be done under the supervision of the Project Manager acting on behalf of the City. He shall
decide all questions which arise as to the quality and acceptability of materials furnished, work performed,
manner of performance, rates of progress, interpretation of the plans and specifications, acceptable
fulfillment of the contract and compensation under the specifications. He shall determine the amount of
work performed and materials furnished and his decision and estimate shall be final. His estimate shall be
"condition precedent” to the right of the Contractor to receive money due him under the contract. The
Project Manager does not have authority to authorize changes in plans and specifications without prior
written approval of the Deputy City Manager.

The City shall provide an inspector who will represent the City and the Engineer and shall make inspections
of all work and do such other work relative to supervision of the project as he may be assigned by the City.
All instructions given by the inspector are subject to approval by the Engineer.

SECTION 7: CHANGE ORDERS

The City of Sparks reserves the right to make alterations or supplements to the Contract. Change Order
Forms are required for all changes in decreases and/or increases of quantities and/or dollar amount changes
in accordance with the Latest Edition of the Standard Specifications for Public Works Construction (Section
124: Change Orders and Section 153: Increased or Decreased Quantities).

SECTION 8: COOPERATION WITH OTHER CONTRACTORS
The Contractor shall cooperate with other Contractors who may be employed by the City on construction of
other work adjacent to or in the proximity of the location of the project.

SECTION 9: WORKING DAY, WORK HOURS, SATURDAY, SUNDAY, HOLIDAY AND
OVERTIME WORK

The Contractor shall not perform any contract work on Sunday, legal Holidays and outside of the twelve

(12) hours available during a regular working day except as directed and/or approved by the Deputy City
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Manager and as specified herein. The Contractor shall not commence Construction operations before seven
o’clock (7:00 A.M. Pacific Time) each working day except as directed by the Deputy City Manager and as
specified herein.

If the Contractor plans to perform work outside of the twelve (12) hours available during a regular working
day, the Contractor shall first obtain approval from the Deputy City Manager at least twenty-four (24) hours
prior to commencing such overtime work. If the Contractor plans to perform work on Sunday, he/she shall
obtain approval by the Thursday prior to work on the Sunday for which work is planned. If the Contractor
plans to perform work on a legal Holiday, he/she shall first obtain approval from the Deputy City Manager
at least 48 hours in advance.

The Contractor shall be charged for all of City of Sparks” employee(s) time spent for overtime, Saturday,
Sunday or Holiday work, based on the employee’s hourly rate, plus benefits. The Contractor will be
notified of the costs incurred and if the payment is not made, such costs will be deducted from any payment
due to the Contractor.

The Contractor’s normal working hours shall be from 7:00 A.M. until 7:00 P.M., Monday through Saturday
unless otherwise required by these specifications or approved in writing by the Deputy City Manager when
requested in writing by the Contractor, excluding but not limited to, the following legal Holidays,
recognized by the City of Sparks:

January 1 New Year’s Day

3" Monday in January Martin Luther King, Jr.’s Birthday
3" Monday in February President’s Day

Last Monday in May Memorial Day

July 4 Independence Day

1° Monday in September Labor Day

Last Friday in October Nevada Day

November 11 Veteran’s Day

4™ Thursday in November Thanksgiving Day

4" Friday in November Family Day (day after Thanksgiving)
December 25 Christmas Day

SECTION 10: CLEANUP

At completion of the work day, the Contractor will clean up all waste materials, excess materials, trash or
other construction completed. Liquidated damages as specified in Section 3 of these specifications, will not
be imposed provided that the Contractor is making a reasonable effort to complete clean up in as short a
time possible.

SECTION 11: FORCE ACCOUNT
Force Account items as defined by the City of Sparks will be additions to the contract arising within the
course and scope of the contract for incidental costs due to unforeseen circumstances.

Any force account items shall be adjusted daily upon report sheets, furnished to the Engineer by the
Contractor and signed by both parties. These daily reports shall thereafter be considered the true record of
force account items for unforeseen circumstances. No additional incidental work shall be performed or
made except upon a written order from the Engineer.
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SECTION 12: SCHEDULING AND PLANNING OF PROJECT.

This project requires working around and planning for the movement of a number of people. Weekly
meetings will be required along with a schedule of work for the following week and at least a three week
look ahead schedule. This schedule is required in order for the City to notify employees at City Hall in
advance as to when and if they will be temporarily relocated in order to perform work in their area. This
will also allow our IT Department to move resources to accommodate these employees during their
temporary move which includes phone, data, and computers.

The plans outline a phasing plan that has items that must be completed in a specific order and items that are
included as a guideline. The items that are included as a guideline can be modified with scheduling
preferences requested by the contractor. These changes in the schedule must be approved by the City of
Sparks. A minimum of five days will be required for each area of the City Hall that has to be moved
although it is anticipated that not all areas will required that amount of time. The contractor shall constantly
monitor the schedule and let the City know immediately of any changes to the schedule. If items are
performed in a shorter amount of time than anticipated then employee may be able to return to their offices
sooner.

The intent of project is to keep City Hall Functional with minimal outages and the least amount of
disruption to employees and the general business at City Hall.

SECTION 13: ELECTRICAL FACILITY ABANDONEMENT AND FINISHING WORK.

All areas that electrical equipment is removed must be cleaned, refinished and painted to match existing
surfaces. All conduit must be removed behind walls or above ceilings prior to refinishing and painting of
the walls and ceilings. Any damaged ceiling tiles must be replaced with matching tiles approved by the City
Project Manager. All disturbed landscaping shall be neatly replaced to match the existing landscape area.

SECTION 14: CONTRACTOR AND SUBCONTRACTOR RESPONSIBILTY,
QUALIFICATIONS, AND LICENSE.

The Contractor and Subcontractors shall hold current licenses from the Nevada State Contractors Board.

Licenses shall be of the proper classifications and sub-classifications required to perform the Work as

specified in Nevada Administrative Code (NAC) 624.

All contractors and subcontractors in and around City Hall shall maintain professional behavior.

END OF SPECIAL PROVISIONS
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BID ITEM CLARIFICATIONS
City Hall Electrical Upgrade
BID # 13/14-003
PWP # WA-2013-292

Base Bid Items:

Item 1.0 — Mobilization and Demobilization

This item shall include all labor, equipment, materials, services and other incidentals necessary for
mobilization/demobilization, site clean-up, dust control, testing, and obtaining all required insurance,
bonds and permits, and other miscellaneous fees as set forth in these plans and specifications.

Payment for mobilization will be on a lump sum basis with an initial amount of 50% at time of
mobilization followed by 50% upon project completion.

Item 2.0 — Sidewalk Demolition
This item shall include all labor, equipment, materials, services and other incidentals necessary for
Sidewalk demolition.

Payment for sidewalk demolition will be on a per square foot basis billed monthly based on percentage of
work completed.

Item 3.0 — Concrete Placement and Finish for Walkways
This item shall include all labor, equipment, materials, services and other incidentals necessary for
concrete placement and finish for walkways.

Payment for concrete placement and finish will be on a per square foot sum basis billed monthly based on
percentage of work completed.

Item 4.0 — Incidental Concrete Work for Equipment Pads
This item shall include all labor, equipment, materials, services and other incidentals necessary for
incidental concrete work for equipment pads.

Payment for incidental concrete work will be on a lump sum basis billed monthly based on percentage of
work completed.

Item 5.0 — Excavation and Trenching for Electrical Work
This item shall include all labor, equipment, materials, services and other incidentals necessary for
excavation/trenching for electrical work including surface condition restoration.

Payment for excavation/trenching will be on a lump sum basis billed monthly based on percentage of
work completed.

Item 6.0 — Installation of In Ground Conduits and Handholes
This item shall include all labor, equipment, materials, services and other incidentals necessary for
installation of in ground conduit runs with handholes.

Payment for in ground conduits and handholes will be on a lump sum basis billed monthly based on
percentage of work completed.
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Item 7.0 — Grounding System for Service Switchboard and Generator
This item shall include all labor, equipment, materials, services and other incidentals necessary for
Grounding systems for service switchboard and generator.

Payment for ground systems will be on a lump sum basis billed monthly based on percentage of work
completed.

Item 8.0 — Service Switchboard
This item shall include all labor, equipment, materials, services and other incidentals necessary for
Service switchboard complete with all components and coordination with NVE.

Payment for service switchboard materials will be on a lump sum basis for equipment material invoiced
cost when equipment is on site or stored in a local bonded warehouse.

Payment for service switchboard installation and coordination with NVE will be on a lump sum basis
billed monthly based on percentage of work completed.

Item 9.0 — Interior Feeders
This item shall include all labor, equipment, materials, services and other incidentals necessary for
interior feeders serving replacement distribution panels, branch circuit panelboards and transformers.

Payment for interior feeders will be on a lump sum basis billed monthly based on percentage of work
completed.

Item 10.0 — Replacement Distribution and Branch Circuit Panelboards

This item shall include all labor, equipment, materials, services and other incidentals necessary for
Replacement distribution panels and branch circuit panelboards including hardware, branch breakers,
branch circuit splice gutters and connections to all new and existing branch and equipment circuits.

Payment for panelboard materials will be on a lump sum basis for equipment material invoiced cost when
equipment is on site or stored in a local bonded warehouse.

Payment for panelboards installation will be on a lump sum basis billed monthly based on percentage of
work completed.

Item 11.0 — Portable Generator Connection Point and Temporary Power

This item shall include all labor, equipment, materials, services and other incidentals necessary for
portable generator power receptacle and manual transfer switch complete including temporary power
generator.

Payment for portable generator connection materials will be on a lump sum basis for equipment material
invoiced cost when equipment is on site or stored in a local bonded warehouse.

Payment for portable generator connection installation will be on a lump sum basis billed monthly based
on percentage of work completed.

Payment for temporary power generator will be on a lump sum basis billed monthly based on rental fee
invoice and fuel cost.
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Item 12.0 — Replacement Transformers
This item shall include all labor, equipment, materials, services and other incidentals necessary for
Replacement dry type transformers complete.

Payment for transformer materials will be on a lump sum basis for equipment material invoiced cost when
equipment is on site or stored in a local bonded warehouse.

Payment for transformers installation will be on a lump sum basis billed monthly based on percentage of
work completed.

Item 13.0 — Trace and Map Receptacle Circuits
This item shall include all labor, equipment, materials, services and other incidentals necessary to ring out
circuits and map existing convenience receptacles including moving of furniture.

Payment for tracing and mapping the existing receptacle circuits will be on a lump sum basis billed
monthly based on percentage of work completed.

Item 14.0 — Demolition of Existing Receptacles
This item shall include all labor, equipment, materials, services and other incidentals necessary for
demolition of existing convenience receptacles, cover plates and wire.

Payment for demolition of existing receptacles will be on a lump sum basis billed monthly based on
percentage of work completed.

Item 15.0 — Furnish and Install New Replacement Receptacles
This item shall include all labor, equipment, materials, services and other incidentals necessary for
replacement convenience receptacles, cover plates and wire including moving of furniture.

Payment for replacement receptacle installation will be on a lump sum basis billed monthly based on
percentage of work completed.

Item 16.0 — Furnish and Install New Receptacles
This item shall include all labor, equipment, materials, services and other incidentals necessary for new
convenience receptacles, cover plates and wire including moving of furniture.

Payment for new receptacle installation will be on a lump sum basis billed monthly based on percentage
of work completed.

Item 17.0 — Retractable receptacles and Data Outlets
This item shall include all labor, equipment, materials, services and other incidentals necessary for new
retractable cord assembly convenience receptacles and data outlets.

Payment for retractable outlet installation will be on a lump sum basis billed monthly based on percentage
of work completed.

Item 18.0 — Decorative Fence

This item shall include all labor, equipment, materials, services and other incidentals necessary for
decorative fence with gate at new switchboard.
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Payment for decorative fence will be on a lump sum basis billed monthly based on percentage of work
completed.

Item 19.0 — Demolition and Removal of Electrical Distribution Equipment
This item shall include all labor, equipment, materials, services and other incidentals necessary for
demolition and removal of existing electrical equipment.

Payment for removal of existing electrical equipment will be on a lump sum basis billed monthly based
on percentage of work completed.

Item 20.0 — Provisions for Vehicle Charging Stations-Base Bid

This item shall include all labor, equipment, materials, services and other incidentals necessary for base
bid raceways for future electric vehicle charging stations including cutting, patching, trenching, conduit
and pullbox placement.

Payment for charging station base bid work will be on a lump sum basis billed monthly based on
percentage of work completed.

Item 21.0 — Force Account

This item shall be added into the total base bid amount. Any use of the Force Account must be approved
by the City Project Manager prior to commencing any work. This item shall only be used for unforeseen
items that may occur during construction. Unused portions of the Force Account at the end of the project
will not be paid out.

Alternate Bid Item #1:

Item 1.1 — Provisions for Vehicle Charging Stations-Alternate Bid Item A

This item shall include all labor, equipment, materials, services and other incidentals necessary for the
installation of alternate bid item #1: 208 volt, 2 position electric vehicle charging station, including wiring
coiled in pullbox for future extension by City. See plans for charging station specifications and location.

Payment for charging station alternate bid item #1 work will be on a lump sum basis billed monthly based
on percentage of work completed.

Alternate Bid Item #2:

Item 2.1 — Provisions for Vehicle Charging Stations-Alternate Bid Item B

This item shall include all labor, equipment, materials, services and other incidentals necessary for the
installation of Alternate bid item #2: 480 volt, 2 position electric vehicle charging station, including
wiring coiled in pullbox for future extension by City. See plans for charging station specifications and
location.

Payment for charging station alternate bid item #2 work will be on a lump sum basis billed monthly based
on percentage of work completed.

END
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PROJECT MANUAL

Project:

Sparks City Hall Electrical Upgrade

Prepared for:

City of Sparks

Prepared by:

Dinter Engineering Company
385 Gentry Way
Reno, NV 89501

July 1, 2013
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SPARKS CITY HALL ELECTRICAL UPGRADE

SPECIFICATIONS TABLE OF CONTENTS

Division Section Title

DIVISION 03 - CONCRETE

033053 MISCELLANEOUS CAST-IN-PLACE CONCRETE

DIVISION 26 — ELECTRICAL

260519 LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
260526 GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

260529 HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

260533 RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

260543 UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
260544 SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING
260548.16  SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

260553 IDENTIFICATION FOR ELECTRICAL SYSTEMS

260923 LIGHTING CONTROL DEVICES

262200 LOW-VOLTAGE TRANSFORMERS

262413 SWITCHBOARDS

262416 PANELBOARDS
262726 WIRING DEVICES
262816 ENCLOSED SWITCHES AND CIRCUIT BREAKERS

263600 TRANSFER SWITCHES

TABLE OF CONTENTS 1
Page 43




SPARKS CITY HALL ELECTRICAL UPGRADE

SECTION 033053 - MISCELLANEOUS CAST-IN-PLACE CONCRETE
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 cast-in-place concrete, including reinforcement, concrete materials, mixture
design, placement procedures, and finishes.

B.  Types of work included are:
1. Equipment pads indoor.
2. Equipment pads outdoor.
3. Exterior walkways.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.

B. Other Action Submittal:

1. Design Mixtures: For each concrete mixture.

14 QUALITY ASSURANCE

A. Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-
mixed concrete products and that complies with ASTM C 94/C 94M requirements for
production facilities and equipment.

B. Comply with the following sections of ACI 301, unless modified by requirements in the
Contract Documents:

1 "General Requirements."

2 "Formwork and Formwork Accessories."

3. "Reinforcement and Reinforcement Supports."
4. "Concrete Mixtures."

5 "Handling, Placing, and Constructing."

6 "Lightweight Concrete."

C. Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and
Materials."

MISCELLANEOUS CAST-IN-PLACE CONCRETE 033053 -1
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SPARKS CITY HALL ELECTRICAL UPGRADE

PART 2 - PRODUCTS

2.1

2.2

2.3

2.4

A

FORMWORK

Furnish formwork and formwork accessories according to ACI 301.

STEEL REINFORCEMENT
Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
Plain-Steel Wire: ASTM A 82/A 82M, as drawn.

Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, fabricated from as-drawn steel
wire into flat sheets.

Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

CONCRETE MATERIALS

Cementitious Material: Use the following cementitious materials, of the same type, brand, and
source throughout Project:

1. Portland Cement: ASTM C 150, [Type 1] [Type 1] [Type I/11] [Type 1] [Type V].

Normal-Weight Aggregate: ASTM C 33, graded, 1-1/2-inch (38-mm) nominal maximum
aggregate size.

Water: ASTM C 94/C 94M.

ADMIXTURES
Air-Entraining Admixture: ASTM C 260.

Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with
other admixtures and that will not contribute water-soluble chloride ions exceeding those
permitted in hardened concrete. Do not use calcium chloride or admixtures containing calcium
chloride.

Water-Reducing Admixture: ASTM C 494/C 494M, Type A.

Retarding Admixture: ASTM C 494/C 494M, Type B.

Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.

High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.

High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

oakrwhE
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2.5 RELATED MATERIALS
A. Vapor Retarder: Plastic sheet, ASTM E 1745, Class A or B.
B.  Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) thick; or
plastic sheet, ASTM E 1745, Class C.
C.  Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or
self-expanding cork.
2.6 CURING MATERIALS
A.  Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for application
to fresh concrete.
B. Absorptive Cover: AASHTO M 182, Class 3, burlap cloth or cotton mats.
C.  Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
D.  Water: Potable.
E.  Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.
F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315,
Type 1, Class A.
2.7 CONCRETE MIXTURES
A.  Comply with ACI 301 requirements for concrete mixtures.
B.  Normal-Weight Concrete: Prepare design mixes, proportioned according to ACI 301, as
follows:
1. Minimum Compressive Strength: 4500 psi (31 MPa) at 28 days.
2. Slump Limit: 4 inches (100 mm), plus or minus 1 inch (25 mm).
3. Air Content: Maintain within range permitted by ACI 301. Do not allow air content of
trowel-finished floor slabs to exceed 3 percent.
2.8 CONCRETE MIXING
A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to
ASTM C 94/C 94M, and furnish batch ticket information.
1. When air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to
60 minutes.
MISCELLANEOUS CAST-IN-PLACE CONCRETE 033053 -3
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PART 3 - EXECUTION

3.1 FORMWORK
A. Design, construct, erect, brace, and maintain formwork according to ACI 301.
3.2 EMBEDDED ITEMS

A.  Place and secure anchorage devices and other embedded items required for adjoining work
attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

3.3 VAPOR RETARDERS

A. Install, protect, and repair vapor retarders according to ASTM E 1643; place sheets in position
with longest dimension parallel with direction of pour.

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended adhesive or
joint tape.

3.4 STEEL REINFORCEMENT

A.  Comply with CRSI's "Manual of Standard Practice” for fabricating, placing, and supporting
reinforcement.

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before
placing concrete.

35 JOINTS

A.  General: Construct joints true to line with faces perpendicular to surface plane of concrete.

B.  Construction Joints: Locate and install so strength and appearance of concrete are not impaired,
at locations indicated or as approved by Engineer.

C.  Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness, as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing
each edge of joint with groover tool to a radius of 1/8 inch (3.2 mm). Repeat grooving of
contraction joints after applying surface finishes. Eliminate groover marks on concrete
surfaces.

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof
abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide joints into concrete
when cutting action will not tear, abrade, or otherwise damage surface and before
concrete develops random contraction cracks.
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D. Isolation Joints: Install joint-filler strips at junctions with slabs-on-grade and vertical surfaces,
such as column pedestals, foundation walls, grade beams, and other locations, as indicated.

1.

Extend joint fillers full width and depth of joint, terminating flush with finished concrete
surface, unless otherwise indicated.

3.6 CONCRETE PLACEMENT

A.  Comply with ACI 301 for placing concrete.

B.  Before test sampling and placing concrete, water may be added at Project site, subject to
limitations of ACI 301.

C. Do not add water to concrete during delivery, at Project site, or during placement.

D.  Consolidate concrete with mechanical vibrating equipment.

E.  Equipment Bases and Foundations:

1.
2.

w

Coordinate sizes and locations of concrete bases with actual equipment provided.
Construct concrete bases 4 inches (100 mm) high unless otherwise indicated; and extend
base not less than 6 inches (150 mm) in each direction beyond the maximum dimensions
of supported equipment unless otherwise indicated or unless required for seismic anchor
support.

Minimum Compressive Strength: 4500 psi (31 MPa) at 28 days.

Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete
base.

For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base, and anchor into structural concrete substrate.

Prior to pouring concrete, place and secure anchorage devices. Use setting drawings,
templates, diagrams, instructions, and directions furnished with items to be embedded.
Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper
attachment to supported equipment.

3.7 FINISHING FORMED SURFACES

A.  Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes
and defective areas repaired and patched. Remove fins and other projections exceeding 1/2 inch
(13 mm).

1.

Apply to concrete surfaces not exposed to public view.

B.  Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in
an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and
defective areas. Remove fins and other projections exceeding 1/8 inch (3 mm).

1.

Apply to concrete surfaces exposed to public view.
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3.8

3.9

Rubbed Finish: Apply the following rubbed finish, defined in ACI 301, to smooth-formed
finished as-cast concrete where indicated:

1. Smooth-rubbed finish.
2. Grout-cleaned finish.
3. Cork-floated finish.

Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces
adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent
formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent
unformed surfaces, unless otherwise indicated.

FINISHING UNFORMED SURFACES

General: Comply with ACI 302.1R for screeding, restraightening, and finishing operations for
concrete surfaces. Do not wet concrete surfaces.

Screed surfaces with a straightedge and strike off. Begin initial floating using bull floats or
darbies to form a uniform and open-textured surface plane before excess moisture or bleedwater
appears on surface.

1. Do not further disturb surfaces before starting finishing operations.

Nonslip Broom Finish: Apply a nonslip broom finish to surfaces indicated and to exterior
concrete platforms, steps, pads, walkways, and ramps. Immediately after float finishing, slightly
roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic
route.

CONCRETE PROTECTING AND CURING

General: Protect freshly placed concrete from premature drying and excessive cold or hot
temperatures. Comply with ACI 306.1 for cold-weather protection and with ACI 301 for hot-
weather protection during curing.

Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy
conditions cause moisture loss approaching 0.2 Ib/sq. ft. x h (1 kg/sg. m x h) before and during
finishing operations. Apply according to manufacturer's written instructions after placing,
screeding, and bull floating or darbying concrete, but before float finishing.

Begin curing after finishing concrete but not before free water has disappeared from concrete
surface.

Curing Methods: Cure formed and unformed concrete for at least seven days by one or a
combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the
following materials:

a. Water.
b. Continuous water-fog spray.
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3.10

3.11

A

C. Absorptive cover, water saturated and kept continuously wet. Cover concrete
surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover
for curing concrete, placed in widest practicable width, with sides and ends lapped at
least 12 inches (300 mm), and sealed by waterproof tape or adhesive. Cure for not less
than seven days. Immediately repair any holes or tears during curing period using cover
material and waterproof tape.

Curing Compound: Apply uniformly in continuous operation by power spray or roller
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall
within three hours after initial application. Maintain continuity of coating and repair
damage during curing period.

Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a
continuous operation by power spray or roller according to manufacturer's written
instructions. Recoat areas subjected to heavy rainfall within three hours after initial
application. Repeat process 24 hours later and apply a second coat. Maintain continuity
of coating and repair damage during curing period.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Tests: Perform according to ACI 301.

1. Testing Frequency: One composite sample shall be obtained for each day's pour of each
concrete mix exceeding 5 cu. yd. (4 cu. m) but less than 25 cu. yd. (19 cu. m), plus one
set for each additional 50 cu. yd. (38 cu. m) or fraction thereof.

2. Testing Frequency: One composite sample shall be obtained for each 100 cu. yd. (76 cu.
m) or fraction thereof of each concrete mix placed each day.

REPAIRS

Remove and replace concrete that does not comply with requirements in this Section.

END OF SECTION 033053
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

11 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. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

13 ACTION SUBMITTALS

A.  Product Data: For each type of product.

1.4 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For testing agency.

B.  Field quality-control reports.

15 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Member company of NETA or an NRTL.

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

PART 2 - PRODUCTS

2.1 CONDUCTORS AND CABLES

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:

B.  Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

1. Alpha Wire.

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 1
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2.2

A

2.3

A.

B.

Belden Inc.

Encore Wire Corporation.

General Cable Technologies Corporation.
Southwire Incorporated.

akrwn

Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-
2.

Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for Type SO with ground
wire.

CONNECTORS AND SPLICES

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

Hubbell Power Systems, Inc.

Ideal Industries, Inc.

IIsco; a branch of Bardes Corporation.

NSi Industries LLC.

0-Z/Gedney; a brand of the EGS Electrical Group.
3M; Electrical Markets Division.

Tyco Electronics.

NogokrwdE

Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
SYSTEM DESCRIPTION

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

Comply with NFPA 70.

PART 3 - EXECUTION

31 CONDUCTOR MATERIAL APPLICATIONS
A.  Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
B.  Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 2

Page 52


http://www.specagent.com/LookUp/?uid=123456836324&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456836326&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456802855&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456802857&mf=04&src=wd�
http://www.specagent.com/LookUp/?ulid=1704&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456802859&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456836327&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456836328&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456836329&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456817813&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456817814&mf=04&src=wd�
http://www.specagent.com/LookUp/?uid=123456802860&mf=04&src=wd�

SPARKS CITY HALL ELECTRICAL UPGRADE

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A.  Service Entrance: Type THHN-2-THWN-2, single conductors in raceway.

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

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

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

E. Feeders Installed below Raised Flooring: Type THHN-2-THWN-2, single conductors in
raceway.

F. Exposed Branch Circuits, Including in Crawlspaces: Type THHN-2-THWN-2, single
conductors in raceway.

G.  Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-2-THWN-2, single
conductors in raceway. Metal-clad cable, Type MC, only where specifically noted on drawings
and approved by Engineer.

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

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

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

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A.  Conceal cables in finished walls, ceilings, and floors unless otherwise indicated or approved by
Engineer.

B.  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.

C.  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.

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

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.
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F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
3.4 CONNECTIONS

A. 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.

B.  Make splices, terminations, and taps that are compatible with conductor material and that
possess equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

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

3.5 IDENTIFICATION

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

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

3.6 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."

3.7 FIRESTOPPING

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Section 078413 "Penetration
Firestopping.”

3.8 FIELD QUALITY CONTROL

A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

C.  Perform the following 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.
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 260519 - 4
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2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

3. Infrared Scanning: After Substantial Completion, but not more than 60 days after Final
Acceptance, perform an infrared scan of each splice in conductors No.3 AWG and
larger. Remove box and equipment covers so splices are accessible to portable scanner.
Correct deficiencies determined during the scan.

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

b. Instrument: Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record for
device.

C. Record of Infrared Scanning: Prepare a certified report that identifies splices

checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

D.  Testand Inspection Reports: Prepare a written report 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.

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

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING 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 grounding and bonding systems and equipment, plus the following special
applications:
1. Underground distribution grounding.
2. Ground bonding common with lightning protection system.
3. Foundation steel electrodes.
1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product indicated.
14 INFORMATIONAL SUBMITTALS
A.  As-Built Data: Plans showing dimensioned as-built locations of grounding features specified in
"Field Quality Control" Article, including the following:
1. Test wells.
2. Ground rods.
3. Ground rings.
4, Grounding arrangements and connections for separately derived systems.
B.  Qualification Data: For testing agency and testing agency's field supervisor.
C.  Field quality-control reports.
15 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For grounding to include in emergency, operation, and
maintenance manuals.
1. In addition to items specified in requirements of General and Supplementary Conditions,
include the following:
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 1
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1.6

A

B.

C.

a. Instructions for periodic testing and inspection of grounding features at test wells,
ground rings, and grounding connections for separately derived systems based on

NETA MTS.

1)  Tests shall determine if ground-resistance or impedance values remain
within specified maximums, and instructions shall recommend corrective
action if values do not.

2) Include recommended testing intervals.

QUALITY ASSURANCE
Testing Agency Qualifications: Member company of NETA or an NRTL.
1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

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

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

PART 2 - PRODUCTS

2.1 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:
B.  Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:
1. Burndy; Part of Hubbell Electrical Systems.
2. ERICO International Corporation.
3. Fushi Copperweld Inc.
4, Galvan Industries, Inc.; Electrical Products Division, LLC.
5. ILSCO.
6. O-Z/Gedney; A Brand of the EGS Electrical Group.
2.2 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.
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 2
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2.3

24

2.5

A

B.

C.

A

B.

C.

D.

A

CONDUCTORS

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

Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.

2. Stranded Conductors: ASTM B 8.

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

4, Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

5 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.

Grounding Bus: Predrilled rectangular bars of annealed copper, with 9/32-inch (7.14-mm) holes
spaced 1-1/8 inches (28 mm) apart. Stand-off insulators for mounting shall comply with UL 891
for use in switchboards, 600 V and shall be Lexan or PVC, impulse tested at 5000 V. Ground
bus shall be sized for equipment rating and according to equipment manufacturer’s standards.
CONNECTORS

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.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy.

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

Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire
terminals, and long-barrel, two-bolt connection to ground bus bar.
GROUNDING ELECTRODES

Ground Rods: Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m).

PART 3 - EXECUTION

3.1 APPLICATIONS
A. Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded conductors for
No. 8 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.
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 3
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3.2

3.3

3.4

3.5

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

Conductor Terminations and Connections:

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

2. Underground Connections: Welded connectors except at test wells and as otherwise
indicated.

3. Connections to Ground Rods at Test Wells: Bolted connectors.

4. Connections to Structural Steel: Welded connectors.

GROUNDING AT THE SERVICE

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

GROUNDING SEPARATELY DERIVED SYSTEMS

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.

GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
Comply with IEEE C2 grounding requirements.

Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole
floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above finished floor.
Protect ground rods passing through concrete floor with a double wrapping of pressure-sensitive
insulating tape or heat-shrunk insulating sleeve from 2 inches (50 mm) above to 6 inches (150
mm) below concrete. Seal floor opening with waterproof, nonshrink grout.

Grounding Connections to Manhole and Handhole Components: Bond exposed-metal parts such
as inserts, cable racks, pulling irons, within each manhole or handhole, to ground rod or
grounding conductor. Make connections with No. 4 AWG minimum, stranded, hard-drawn
copper bonding conductor. Train conductors level or plumb around corners and fasten to
manhole walls.

Service Switchboard: Install four ground rods and ground ring around the pad. Ground service
switchboard and noncurrent-carrying metal items associated with substations by connecting
them to underground cable and grounding electrodes. Bury ground ring not less than 6 inches
(150 mm) from the foundation.

EQUIPMENT GROUNDING

Install insulated equipment grounding conductors with all feeders and branch circuits.
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3.6

Install insulated equipment grounding conductors with the following items, in addition to those
required by NFPA 70:

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Single-phase motor and appliance branch circuits.
Three-phase motor and appliance branch circuits.
Flexible raceway runs.

Armored and metal-clad cable runs.

NookrwdE

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

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

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

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

be subjected to strain, impact, or damage.

Ground Rods: Drive rods until tops are 2 inches (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. For grounding electrode system, install at least four rods spaced at least one-rod length
from each other and located at least the same distance from other grounding electrodes,
and connect to the service grounding electrode conductor.

Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are
specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and
shall be at least 12 inches (300 mm) deep, with cover.

1. Test Wells: Install at least one test well for each service unless otherwise indicated.
Install at the ground rod electrically closest to service entrance. Set top of test well flush
with finished grade or floor.
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D. 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.

E. 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.

F. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner
column and at intermediate exterior columns at distances not more than 60 feet (18 m) apart.

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

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

2. Bury ground ring not less than 24 inches (600 mm) not less than 6” from concrete pad
foundation.

3.7 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections.
C.  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.

D.  Tests and Inspections:
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 260526 - 6
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1. After installing grounding system but before permanent electrical circuits have been
energized, test for compliance with requirements.

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

3. Test completed grounding system at each location where a maximum ground-resistance
level is specified, at service disconnect enclosure grounding terminal, at ground test
wells, 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.

4. Prepare dimensioned Drawings locating each test well, ground rod and ground-rod
assembly, and other grounding electrodes. ldentify 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.

E.  Grounding system will be considered defective if it does not pass tests and inspections.
F. Prepare test and inspection reports.
G.  Report measured ground resistances that exceed the following values:

1. Power and Lighting Distribution Equipment: 5 ohms.

2. Service Switchboard and Generator: 1 ohm.

3. Handhole Grounds: 10 ohms.

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

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

PART 1 - GENERAL

1.1 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.  This Section includes the following:
1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

B.  Related Sections include the following:

1. Section 260548.16 "Seismic Controls for Electrical Systems" for products and
installation requirements necessary for compliance with seismic criteria.
1.3 DEFINITIONS

A.  EMT: Electrical metallic tubing.

B. IMC: Intermediate metal conduit.

C. RMC: Rigid metal conduit.

1.4 PERFORMANCE REQUIREMENTS

A.  Delegated Design: Design supports for multiple raceways, including comprehensive
engineering analysis by a qualified professional engineer, using performance requirements and
design criteria indicated.

B.  Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

C.  Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

D. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.
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15

A

B.

1.6

A

1.7

A

B.

1.8

A

ACTION SUBMITTALS
Product Data: For the following:

1. Steel slotted support systems.
2. Nonmetallic slotted support systems.

Shop Drawings: Show fabrication and installation details and include calculations for the
following:

Trapeze hangers. Include Product Data for components.

Steel slotted channel systems. Include Product Data for components.
Nonmetallic slotted channel systems. Include Product Data for components.
Equipment supports.

el N =

INFORMATIONAL SUBMITTALS

Welding certificates.

QUALITY ASSURANCE

Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

Comply with NFPA 70.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,
reinforcement, and formwork requirements are specified together with concrete Specifications.

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A.  Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

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

2. Manufacturers: Subject to compliance with requirements, provide products by one of the
following or equivalent:

a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.
C. ERICO International Corporation.
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 260529 - 2
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GS Metals Corp.

Thomas & Betts Corporation.
Unistrut; Atkore International.
Wesanco, Inc.

Q@ +oo

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

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

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

6. Channel Dimensions: Selected for applicable load criteria.

B.  Raceway and Cable Supports: As described in NECA 1 and NECA 101.

C.  Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for
types and sizes of raceway or cable to be supported.

D.  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 malleable iron.

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

F. 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.

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

b. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) Hilti, Inc.

2) ITW Ramset/Red Head; Illinois Tool Works, Inc.
3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.

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

a. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:
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2.2

A

b. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1)  Cooper B-Ling, Inc.

2) Empire Tool and Manufacturing Co., Inc.

3) Hilti, Inc.

4) ITW Ramset/Red Head:; Illinois Tool Works, Inc.
5)  MKT Fastening, LLC.

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

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type 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.

7. Hanger Rods: Threaded steel.

oo

FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

PART 3 - EXECUTION

3.1 APPLICATION

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

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

C.  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.

D.  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.  Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.
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3.3

3.4

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC, and
RMC may be supported by openings through structure members, as permitted in 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 kg).

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 Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

7. 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 by means
that meet seismic-restraint strength and anchorage requirements.

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.
INSTALLATION OF FABRICATED METAL SUPPORTS

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

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

CONCRETE BASES

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 are specified in Section 033053 "Miscellaneous
Cast-in-Place Concrete."

Anchor equipment to concrete base.
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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.

35 PAINTING
A.  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).

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

END OF SECTION 260529
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SECTION 260533 - 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:
Metal conduits, tubing, and fittings.
Metal wireways and auxiliary gutters.

Boxes, enclosures, and cabinets.
Handholes and boxes for exterior underground cabling.

roNE

B.  Related Requirements:
1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior
ductbanks, manholes, and underground utility construction.
13 DEFINITIONS
A.  GRC: Galvanized rigid steel conduit.

B. IMC: Intermediate metal conduit.

14 ACTION SUBMITTALS

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

B.  Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and
attachment details.

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

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:

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 260533 -1
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AFC Cable Systems, Inc.
Allied Tube & Conduit.
Anamet Electrical, Inc.
Electri-Flex Company.
O-Z/Gedney.

Picoma Industries.

Republic Conduit.

Robroy Industries.

9. Southwire Company.

10. Thomas & Betts Corporation.
11. Western Tube and Conduit Corporation.
12.  Wheatland Tube Company.

ONoukrwdE

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

C. GRC: Comply with ANSI C80.1 and UL 6.
D. IMC: Comply with ANSI C80.6 and UL 1242.
E. EMT: Comply with ANSI C80.3 and UL 797.
F. FMC: Comply with UL 1; zinc-coated steel or aluminum.
G.  LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
H.  Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and
NFPA 70.
2. Fittings for EMT:

a. Material: Steel.
b. Type: Compression.

3. 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.

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

2.2 METAL WIREWAYS AND AUXILIARY GUTTERS

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 or
equivalent:
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2.3

Cooper B-Line, Inc.
Hoffman.
Mono-Systems, Inc.

Square D.

el ol

Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 Indoor, Type 3R
outdoor, unless otherwise indicated, and sized according to NFPA 70.

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

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

Wireway Covers: Screw-cover type, flanged-and-gasketed type for exterior applications unless
otherwise indicated.

Finish: Manufacturer's standard enamel finish.

BOXES, ENCLOSURES, AND CABINETS

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:

Adalet.

Cooper Technologies Company; Cooper Crouse-Hinds.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

FSR Inc.

Hoffman.

Hubbell Incorporated.

Kraloy.

Milbank Manufacturing Co.

10.  Mono-Systems, Inc.

11.  O-Z/Gedney.

12. RACO:; Hubbell.

13. Robroy Industries.

14.  Spring City Electrical Manufacturing Company.
15.  Stahlin Non-Metallic Enclosures.

16. Thomas & Betts Corporation.

CoNoGO~WNE

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 or aluminum,
Type FD, with gasketed cover.
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E.  Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

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

G. Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

H.  Cut-In-Style Device Box Dimensions: 4 inches by 2-1/8 inches by 2-1/8 inches deep (100 mm
by 60 mm by 60 mm deep) and designed for installation in sheet rock walls.

l. Gangable boxes are prohibited.

J. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 indoors, Type 3R
exterior, with continuous-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.

2. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

K.  Cabinets:

1. NEMA 250, Type 1 indoors, Type 3R exterior, galvanized-steel box with removable
interior panel and removable front, finished inside and out with manufacturer's standard
enamel.

2. Hinged door in front cover with flush latch and concealed hinge.

3. Key latch to match panelboards.

4, Metal barriers to separate wiring of different systems and voltage.

5. Accessory feet where required for freestanding equipment.

2.4 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING

A.  General Requirements for Handholes and Boxes:

1. Boxes and handholes for use in underground systems shall be designed and identified as
defined in NFPA 70, for intended location and application.

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a
gualified testing agency, and marked for intended location and application.

B.  Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a
combination of the two.

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:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product by
one of the following or equivalent:

a. Armorcast Products Company.
b. Carson Industries LLC.
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25

A

ok w

~No

NewBasis.

Oldcastle Precast, Inc.

Quazite: Hubbell Power System, Inc.
Synertech Moulded Products.

~o o0

Standard: Comply with SCTE 77.

Configuration: Designed for flush burial with closed bottom unless otherwise indicated.
Cover: Weatherproof, secured by tamper-resistant locking devices and having structural
load rating consistent with enclosure and handhole location.

Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

Cover Legend: Molded lettering, "ELECTRIC.".

Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts
for secure, fixed installation in enclosure wall.

Handholes 12 Inches Wide by 24 Inches Long (300 mm Wide by 600 mm Long) and
Larger: Have inserts for cable racks and pulling-in irons installed before concrete is
poured.

SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

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

1.
2.

Tests of materials shall be performed by an independent testing agency.

Strength tests of complete boxes and covers shall be by either an independent testing
agency or manufacturer. A qualified registered professional engineer shall certify tests by
manufacturer.

Testing machine pressure gages shall have current calibration certification complying
with ISO 9000 and ISO 10012 and traceable to NIST standards.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION
A.  Outdoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed Conduit: GRC or IMC.
2. Concealed Conduit, Aboveground: GRC, IMC, EMT.
3. Underground Conduit: Type EPC-40-PVC direct buried.
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 or IMC. Raceway locations
include the following:
RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 260533 - 5
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3.2

a. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
b. Mechanical rooms.

4. Concealed in Ceilings and Interior Walls and Partitions: EMT.

5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

6. Damp or Wet Locations: GRC or IMC.

7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless
steel in damp or wet locations.

Minimum Raceway Size: 1/2-inch (16-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.

3. EMT: Use compression, 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.

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

Install exposed raceways only where indicated on Drawings or approved by the Engineer.

INSTALLATION

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

Keep raceways at least 6 inches (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 three 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.
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G.  Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated
or approved by Engineer. Install conduits parallel or perpendicular to building lines.

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

3. Arrange raceways to keep a minimum of 2 inches (50 mm) of concrete cover in all
directions.

4. Do not embed threadless fittings in concrete unless specifically approved by Engineer for
each specific location.

J. 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.

K.  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.

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

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

N.  Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch (35mm) trade size and insulated throat
metal bushings on 1-1/2-inch (41-mm) trade size and larger conduits terminated with locknuts.
Install insulated throat metal grounding bushings on service conduits.

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

P. 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.

Q.  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.

R.  Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-1b (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.
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N

BB.

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.

Expansion-Joint Fittings:

1. Install expansion fittings at all locations where conduits cross building or structure
expansion joints and on all conduit runs exceeding 150 feet in length.

2. 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.

Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches (1830
mm) of flexible conduit for 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 in damp or wet locations not subject to severe physical damage.

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

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

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

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

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

Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.
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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 as specified in Section 312000 "Earth Moving" for pipe less than 6 inches (150
mm) in nominal diameter.

2. Install backfill as specified in Section 312000 "Earth Moving."

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 as specified in Section 312000 "Earth
Moving."

4. Install manufactured duct elbows for stub-ups at new switchboard equipment and at
building entrances through floor unless otherwise indicated. Encase elbows for stub-up
ducts throughout length of elbow.

5. Install manufactured rigid steel conduit elbows for stub-ups at 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.

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

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.

B.  Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent
undisturbed earth.

C.  Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch (25 mm) above finished grade.

D. Install handholes with bottom below frost line, (approximately 24”) below grade.

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators,
as required for installation and support of cables and conductors and as indicated. Select arm
lengths to be long enough to provide spare space for future cables but short enough to preserve
adequate working clearances in enclosure.
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3.5

3.6

3.7

Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings
to be used, and seal around penetrations after fittings are installed.

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

Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with

requirements in Section 078413 "Penetration Firestopping."

PROTECTION

Protect coatings, finishes, and cabinets from damage and deterioration.

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

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

END OF SECTION 260533
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS 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:
1. Direct-buried conduit, ducts, and duct accessories.
2. Concrete-encased conduit, ducts, and duct accessories.
3. Handholes and boxes.
13 DEFINITIONS
A.  Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.
1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1. Include duct-bank materials, including separators and miscellaneous components.
2. Include ducts and conduits and their accessories, including elbows, end bells, bends,
fittings, and solvent cement.
3. Include accessories for handholes, boxes, and other utility structures.
4, Include warning tape.
B.  Shop Drawings:
1. Precast or Factory-Fabricated Underground Utility Structures:
a. Include plans, elevations, sections, details, attachments to other work, and
accessories.
b. Include duct entry provisions, including locations and duct sizes.
C. Include reinforcement details.
d. Include frame and cover design and handhole frame support rings.
e. Include grounding details.
f. Include dimensioned locations of cable rack inserts, pulling-in and lifting irons,
and sumps.
g. Include joint details.
UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 1
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15 INFORMATIONAL SUBMITTALS
A.  Product Certificates: For concrete and steel used in precast concrete handholes, as required by
ASTM C 858.
B.  Qualification Data: For professional engineer and testing agency responsible for testing
nonconcrete handholes and boxes.
C.  Source quality-control reports.
D.  Field quality-control reports.
1.6 QUALITY ASSURANCE
A.  Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.
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 according to requirements indicated:
1. Notify Engineer and Owner no fewer than five days in advance of proposed interruption
of electrical service.
2. Do not proceed with interruption of electrical service without Engineer’s and Owner's
written permission.
B.  Ground Water: Assume ground-water level is 36 inches (900 mm) below ground surface unless
a higher water table is noted on Drawings.
PART 2 - PRODUCTS
2.1 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS
A.  Comply with ANSI C2.
2.2 CONDUIT
A.  Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.
B. RNC: NEMATC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer
as the conduit, complying with NEMA TC 3 and UL 514B.
UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 2
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2.3 NONMETALLIC DUCTS AND DUCT ACCESSORIES
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:
B.  Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

1. ARNCO Corp.

2. Beck Manufacturing.

3. Cantex, Inc.

4. CertainTeed Corporation.

5. Condux International, Inc.

6. ElecSys, Inc.

7. Electri-Flex Company.

8. IPEX Inc.

9. Lamson & Sessions; Carlon Electrical Products.

10.  Spiraduct/AFC Cable Systems, Inc.

C. Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-40, with
matching fittings complying with NEMA TC 3 by same manufacturer as the duct.
D.  Duct Accessories:

1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and
size of ducts with which used, and selected to provide minimum duct spacing indicated
while supporting ducts during concreting or backfilling.

2. Warning Tape: Underground-line warning tape specified in Section 260553
"ldentification for Electrical Systems."

2.4 PRECAST CONCRETE HANDHOLES AND BOXES
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:
B.  Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

1. Christy Concrete Products.

2. Elmhurst-Chicago Stone Co.

3. Jensen Precast.

4. Oldcastle Precast Group.

5. Rinker Group, Ltd.

6. Riverton Concrete Products.

7. Utility Concrete Products, LLC.

8. Utility Vault Co.

9. Wausau Tile Inc.

C.  Comply with ASTM C 858 for design and manufacturing processes.
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D.  Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom
unless open-bottom enclosures are indicated. Frame and cover shall form top of enclosure and
shall have load rating consistent with that of handhole or box.

1. Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed cover
hook eyes and tamper-resistant, captive, cover-securing bolts.

2. Frame and Cover: Weatherproof steel frame, with steel cover with recessed cover hook
eyes and tamper-resistant, captive, cover-securing bolts.

3. Frame and Cover: Weatherproof steel frame, with hinged steel access door assembly with
tamper-resistant, captive, cover-securing bolts.

a. Cover Hinges: Concealed, with hold-open ratchet assembly.

b. Cover Handle: Recessed.

4, Frame and Cover: Weatherproof aluminum frame with hinged aluminum access door
assembly with tamper-resistant, captive, cover-securing bolts.

a. Cover Hinges: Concealed, with hold-open ratchet assembly.

b. Cover Handle: Recessed.

5. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

6. Cover Legend: Molded lettering, "ELECTRIC.”

7. Configuration: Units shall be designed for flush burial and have integral closed bottom
unless otherwise indicated.

8. Extensions and Slabs: Designed to mate with bottom of enclosure. Same material as
enclosure.

a. Extension shall provide increased depth of 12 inches (300 mm).

b. Slab: Same dimensions as bottom of enclosure, and arranged to provide closure.

9. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability
properties necessary to withstand maximum hydrostatic pressures at the installation
location with the ground-water level at grade.

10. Windows: Precast openings in walls, arranged to match dimensions and elevations of
approaching ducts and duct banks, plus an additional 12 inches (300 mm) vertically and
horizontally to accommodate alignment variations.

a. Windows shall be located no less than 6 inches (150 mm) from interior surfaces of
walls, floors, or frames and covers of handholes, but close enough to corners to
facilitate racking of cables on walls.

b. Window opening shall have cast-in-place, welded-wire fabric reinforcement for
field cutting and bending to tie in to concrete envelopes of duct banks.

C. Window openings shall be framed with at least two additional No.3 steel
reinforcing bars in concrete around each opening.

11. Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating fitting in wall for
each entering duct.

a. Type and size shall match fittings to duct or conduit to be terminated.

b. Fittings shall align with elevations of approaching ducts and be located near
interior corners of handholes to facilitate racking of cable.
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12.  Handholes 24 inches wide by 36 inches long (600 mm wide by 900 mm long) and larger
shall have inserts for cable racks and pulling-in irons installed before concrete is poured.

PART 3 - EXECUTION

3.1 PREPARATION

A.  Coordinate layout and installation of ducts, handholes, and boxes with final arrangement of
other utilities, site grading, and surface features as determined in the field. Notify Engineer if
there is a conflict between areas of excavation and existing structures to remain.

B.  Coordinate elevations of ducts and duct-bank entrances into handholes, and boxes with final
locations and profiles of ducts and duct banks, as determined by coordination with other
utilities, underground obstructions, and surface features. Revise locations and elevations as
required to suit field conditions and to ensure that duct runs drain to handholes, and as approved
by Engineer.

3.2 UNDERGROUND DUCT APPLICATION

A.  Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40-PVC, in concrete-
encased duct bank unless otherwise indicated.

B. Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40-PVC, in direct-buried
duct bank unless otherwise indicated.

C.  Ducts for Electrical Branch Circuits: RNC, NEMA Type EPC-40-PVC, in direct-buried duct
bank unless otherwise indicated.

D. Underground Ducts Crossing Driveways: RNC, NEMA Type EPC-40-PVC, encased in
reinforced concrete.

3.3 UNDERGROUND ENCLOSURE APPLICATION

A.  Handholes and Boxes for 600 V and Less:

1. Units in Roadways and Other Deliberate Traffic Paths: Precast concrete.
AASHTO HB 17, H-20 structural load rating.

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional,
Nondeliberate Loading by Heavy Vehicles: Precast concrete, AASHTO HB 17, H-20
structural load rating.

3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate
Loading by Vehicles: Precast concrete, AASHTO HB 17, H-10 structural load rating.

4. Cover design load shall not exceed the design load of the handhole or box.

34 EARTHWORK
A.  Excavation and Backfill: do not use heavy-duty, hydraulic-operated, compaction equipment.
UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 5
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3.5

Restore surface features at areas disturbed by excavation, and re-establish original grades unless
otherwise indicated. Replace removed sod immediately after backfilling is completed.

Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and
mulching to restore vegetation to original condition.

Cut and patch existing pavement in the path of underground ducts and utility structures and
restore surface and finish to match existing.

DUCT INSTALLATION
Install ducts according to NEMA TCB 2.

Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away
from buildings and equipment. Slope ducts from a high point in runs between two handholes, to
drain in both directions.

Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches (1200 mm), both
horizontally and vertically, at other locations unless otherwise indicated.

Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to
manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in
same plane.

Duct Entrances to Concrete Handholes: Use end bells, spaced approximately 10 inches (250
mm) o.c. for 5-inch (125-mm) ducts, and vary proportionately for other duct sizes.

1. Begin change from regular spacing to end-bell spacing 10 feet (3 m) from the end bell
without reducing duct line slope and without forming a trap in the line.

2. Direct-Buried Duct Banks: Install an expansion and deflection fitting in each conduit in
the area of disturbed earth adjacent to manhole or handhole. Install an expansion fitting
near the center of all straight line direct-buried duct banks with calculated expansion of
more than 3/4 inch (19 mm).

3. Grout end bells into structure walls from both sides to provide watertight entrances.

Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at
least 5 feet (1.5 m) outside the building wall, without reducing duct line slope away from the
building, and without forming a trap in the line. Use fittings manufactured for duct-to-conduit
transition. Install conduit penetrations of building walls as specified in Section 260544 "Sleeves
and Sleeve Seals for Electrical Raceways and Cabling."

Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal spare
ducts at terminations. Use sealing compound and plugs to withstand at least 15-psig (1.03-MPa)
hydrostatic pressure.

Pulling Cord: Install 100-Ibf- (445-N-) test nylon cord in empty ducts.

Concrete-Encased Ducts (where specifically noted): Support ducts on duct separators.
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10.

11.

12.

13.

14.

Excavate trench bottom to provide firm and uniform support for duct bank. Prepare
trench bottoms as specified in Section 312000 "Earth Moving" for pipes less than 6
inches (150 mm) in nominal diameter.

Width: Excavate trench 12 inches (300 mm) wider than duct bank on each side.

Width: Excavate trench 3 inches (75 mm) wider than duct bank on each side.

Depth: Install top of duct bank at least 24 inches (600 mm) below finished grade in areas
not subject to deliberate traffic, and at least 30 inches (750 mm) below finished grade in
deliberate traffic paths for vehicles unless otherwise indicated.

Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor
temperature.

Separator Installation: Space separators close enough to prevent sagging and deforming
of ducts, with not less than four spacers per 20 feet (6 m) of duct. Secure separators to
earth and to ducts to prevent floating during concreting. Stagger separators approximately
6 inches (150 mm) between tiers. Tie entire assembly together using fabric straps; do not
use tie wires or reinforcing steel that may form conductive or magnetic loops around
ducts or duct groups.

Minimum Space between Ducts: 3 inches (75 mm) between ducts and exterior envelope
wall, 2 inches (50 mm) between ducts for like services, and 4 inches (100 mm) between
power and signal ducts.

Elbows: Use manufactured duct elbows for stub-ups at poles and equipment, at building
entrances through floor, and at changes of direction in duct run unless otherwise
indicated. Extend concrete encasement throughout length of elbow.

Elbows: Use manufactured rigid steel conduit elbows for stub-ups at poles and
equipment, at building entrances through floor, and at changes of direction in duct run.

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches (75 mm) of concrete.

b. Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases,
extend steel conduit horizontally a minimum of 60 inches (1500 mm) from edge of
base. Install insulated grounding bushings on terminations at equipment.

Reinforcement: Reinforce concrete-encased duct banks where they cross disturbed earth
and where indicated. Arrange reinforcing rods and ties without forming conductive or
magnetic loops around ducts or duct groups.

Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting
and concrete envelope can be poured without soil inclusions; otherwise, use forms.
Concrete Cover: Install a minimum of 3 inches (75 mm) of concrete cover at top and
bottom, and a minimum of 2 inches (50 mm) on each side of duct bank.

Concreting Sequence: Pour each run of envelope between manholes or other terminations
in one continuous operation.

a. Start at one end and finish at the other, allowing for expansion and contraction of
ducts as their temperature changes during and after the pour. Use expansion
fittings installed according to manufacturer's written recommendations, or use
other specific measures to prevent expansion-contraction damage.

b. If more than one pour is necessary, terminate each pour in a vertical plane and
install 3/4-inch (15-mm) reinforcing-rod dowels extending a minimum of 18
inches (450 mm) into concrete on both sides of joint near corners of envelope.

Pouring Concrete: Comply with requirements in "Concrete Placement” Article in
Section 033000 "Cast-in-Place Concrete." Place concrete carefully during pours to
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prevent voids under and between conduits and at exterior surface of envelope. Do not
allow a heavy mass of concrete to fall directly onto ducts. Allow concrete to flow to
center of bank and rise up in middle, uniformly filling all open spaces. Do not use power-
driven agitating equipment unless specifically designed for duct-bank application.

J. Direct-Buried Duct Banks:

1.

o

Excavate trench bottom to provide firm and uniform support for duct bank. Prepare
trench bottoms for pipes less than 6 inches (150 mm) in nominal diameter with a
minimum of 3" of sand.

Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor
temperature.

Space separators close enough to prevent sagging and deforming of ducts, with not less
than four spacers per 20 feet (6 m) of duct. Secure separators to earth and to ducts to
prevent displacement during backfill and yet permit linear duct movement due to
expansion and contraction as temperature changes. Stagger spacers approximately 6
inches (150 mm) between tiers.

Depth: Install top of duct bank at least 24 inches (600 mm) below finished grade unless
otherwise indicated.

Set elevation of bottom of duct bank below frost line.

Install ducts with a minimum of 3 inches (75 mm) between ducts for like services and 6
inches (150 mm) between power ducts.

Elbows: Install manufactured duct elbows for stub-ups at equipment, at building
entrances through floor, and at changes of direction in duct run unless otherwise
indicated. Encase elbows for stub-up ducts throughout length of elbow.

Install manufactured rigid steel conduit elbows for stub-ups at equipment, at building
entrances through floor, and at changes of direction in duct run.

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase
coupling with 3 inches (75 mm) of concrete.

b. For equipment mounted on outdoor concrete bases, extend steel conduit
horizontally a minimum of 60 inches (1500 mm) from edge of equipment pad or
foundation. Install insulated grounding bushings on terminations at equipment.

After installing first tier of ducts, backfill and compact. Start at tie-in point and work
toward end of duct run, leaving ducts at end of run free to move with expansion and
contraction as temperature changes during this process. Repeat procedure after placing
each tier. After placing last tier, hand place backfill to 4 inches (100 mm) over ducts and
hand tamp. Firmly tamp backfill around ducts to provide maximum supporting strength.
Use hand tamper only. After placing controlled backfill over final tier, make final duct
connections at end of run and complete backfilling with normal compaction.

a. Place minimum 3 inches (75 mm) of sand as a bed for duct bank. Place sand to a
minimum of 6 inches (150 mm) above top level of duct bank.

b. Place minimum 6 inches (150 mm) of engineered fill above concrete encasement
of duct bank.

K. Warning Tape: Bury warning tape approximately 12 inches (300 mm) above all duct banks.
Align tape parallel to and within 3 inches (75 mm) of centerline of duct bank. Provide an
additional warning tape for each 12-inch (300-mm) increment of duct-bank width over a
nominal 18 inches (450 mm). Space additional tapes 12 inches (300 mm) apart, horizontally.

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 8
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3.6 INSTALLATION OF CONCRETE HANDHOLES AND BOXES
A.  Precast Concrete Handhole Installation:

1. Comply with ASTM C 891 unless otherwise indicated.

2. Install units level and plumb and with orientation and depth coordinated with connecting
ducts, to minimize bends and deflections required for proper entrances.

3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1-inch (25-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same
density as adjacent undisturbed earth.

B. Elevations:

1. Install handholes with bottom below frost line, (24”) below grade.

2. Handhole Covers: In paved areas and trafficways, set surface flush with finished grade.
Set covers of other handholes 1 inch (25 mm) above finished grade.

C. Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage
provisions indicated.

D. Hardware: Install removable hardware, including pulling eyes, cable stanchions, and cable
arms, as required for installation and support of cables and conductors and as indicated.

E. Field-Installed Bolting Anchors in Manholes and Concrete Handholes: Do not drill deeper than

2 inches (50 mm) for handholes, for anchor bolts installed in the field. Use a minimum of two

anchors for each cable stanchion.

3.7 GROUNDING
A.  Ground underground ducts and utility structures according to Section 260526 "Grounding and
Bonding for Electrical Systems."
3.8 FIELD QUALITY CONTROL
A.  Perform the following tests and inspections and prepare test reports:

1. Demonstrate capability and compliance with requirements on completion of installation
of underground ducts and utility structures.

2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and
adequate bend radii, and test for out-of-round duct. Provide a minimum 6-inch- (150-
mm-) long mandrel equal to 80 percent fill of duct. If obstructions are indicated, remove
obstructions and retest.

3. Test handhole grounding to ensure electrical continuity of grounding and bonding
connections. Measure and report ground resistance as specified in Section 260526
"Grounding and Bonding for Electrical Systems."

B.  Correct deficiencies and retest as specified above to demonstrate compliance.
UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 260543 - 9
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3.9 CLEANING
A.  Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.
Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout
ducts.

B.  Clean internal surfaces of manholes, including sump. Remove foreign material.

END OF SECTION 260543
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND
CABLING

PART 1 - GENERAL

11

1.2

13

A.

A

B.

A

RELATED DOCUMENTS

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

SUMMARY
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.

agrwbdE

Related Requirements:

1. Provide penetration firestopping installed in fire-resistance-rated walls, horizontal
assemblies, and smoke barriers, with and without penetrating items.

ACTION SUBMITTALS

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-lIron 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.

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 260544 - 1
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D.  Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.

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

F. Sleeves for Rectangular Openings:

1. Material: Galvanized sheet steel.

2. 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.

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:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product by
one of the following or equivalent:

a. Advance Products & Systems, Inc.
b. CALPICO, Inc.

C. Metraflex Company (The).

d. Pipeline Seal and Insulator, Inc.

e. Proco Products, Inc.

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

4. Pressure Plates: Plastic.

5. Connecting Bolts and Nuts: Stainless steel 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:
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2. Basis-of-Design Product: Subject to compliance with requirements, provide product by
one of the following or equivalent:

a. Presealed Systems.

2.4 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.

25 SILICONE SEALANTS

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

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

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

C.  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 approved joint
sealant appropriate for size, depth, and location of joint.

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

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

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND 260544 - 3
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3.2

3.3

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

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

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches (50 mm)

above finished floor level.
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.
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.
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.
SLEEVE-SEAL-SYSTEM INSTALLATION

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

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

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

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

Secure nailing flanges to concrete forms.

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

END OF SECTION 260544
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SECTION 260548.16 - SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 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:

Restraint channel bracings.
Restraint cables.
Seismic-restraint accessories.
Mechanical anchor bolts.
Adhesive anchor bolts.

ogrwbdE

B.  Related Requirements:

1. Section 260529 "Hangers and Supports for Electrical Systems” for commonly used
electrical supports and installation requirements.

1.3 ACTION SUBMITTALS
A.  Product Data: For each type of product.

1. Illustrate and indicate style, material, strength, fastening provision, and finish for each
type and size of seismic-restraint component used.

a. Tabulate types and sizes of seismic restraints, complete with report numbers and
rated strength in tension and shear as evaluated by an agency acceptable to
authorities having jurisdiction.

b. Annotate to indicate application of each product submitted and compliance with
requirements.

B.  Delegated-Design Submittal: For each seismic-restraint device.

1. Include design calculations and details for selecting seismic restraints complying with
performance requirements, design criteria, and analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

2. Design Calculations: Calculate static and dynamic loading caused by equipment weight,
operation, and seismic forces required to select seismic restraints and for designing
vibration isolation bases.

SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 260548.16 - 1
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14

15

a. Coordinate design calculations with wind load calculations required for equipment
mounted outdoors. Comply with requirements in other Sections for equipment
mounted outdoors.

3. Seismic-Restraint Details:

a. Design Analysis: To support selection and arrangement of seismic restraints.
Include calculations of combined tensile and shear loads.

b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to
the restrained items and to the structure. Show attachment locations, methods, and
spacings. ldentify components, list their strengths, and indicate directions and
values of forces transmitted to the structure during seismic events. Indicate
association with vibration isolation devices.

C. Coordinate seismic-restraint and vibration isolation details with wind-restraint
details required for equipment mounted outdoors. Comply with requirements in
other Sections for equipment mounted outdoors.

d. Preapproval and Evaluation Documentation: By an agency acceptable to
authorities having jurisdiction, showing maximum ratings of restraint items and the
basis for approval (tests or calculations).

INFORMATIONAL SUBMITTALS

Coordination Drawings: Show coordination of seismic bracing for electrical components with
other systems and equipment in the vicinity, including other supports and seismic restraints.

Qualification Data: For testing agency.
Welding certificates.

Field quality-control reports.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory as defined by
OSHA in 29 CFR 1910.7 and that is acceptable to authorities having jurisdiction.

Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

Seismic-restraint devices shall have horizontal and vertical load testing and analysis. They shall
bear anchorage preapproval from OSHPD in addition to preapproval, showing maximum
seismic-restraint ratings, by ICC-ES or another agency acceptable to authorities having
jurisdiction. Ratings based on independent testing are preferred to ratings based on calculations.
If preapproved ratings are not available, submittals based on independent testing are preferred.
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E.

Calculations (including combining shear and tensile loads) that support seismic-restraint designs
must be signed and sealed by a qualified professional engineer.

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

2.2

2.3

A

A

B.

C.

A

B.

PERFORMANCE REQUIREMENTS
Seismic-Restraint Loading:

1. Site Class as Defined in the IBC: D.
2. Assigned Seismic Use Group or Building Category as Defined in the IBC: II.

a. Component Importance Factor: 1.0.
b. Component Response Modification Factor: 1.5.
C. Component Amplification Factor: 2.5.

w

Design Spectral Response Acceleration at Short Periods (0.2 Second).
4, Design Spectral Response Acceleration at 1.0-Second Period.
RESTRAINT CHANNEL BRACINGS

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

Cooper B-Line, Inc.; a Division of Cooper Industries.
Hilti, Inc.

Mason Industries, Inc.

Unistrut; Atkore International.

el N =

Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel
channels with accessories for attachment to braced component at one end and to building
structure at the other end, with other matching components, and with corrosion-resistant
coating; rated in tension, compression, and torsion forces.

RESTRAINT CABLES

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

1. Kinetics Noise Control, Inc.
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24

2.5

2. Loos & Co., Inc.
3. Vibration Mountings & Controls, Inc.

Restraint Cables: ASTM A 603 galvanized-steel cables. End connections made of steel
assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service;
with a minimum of two clamping bolts for cable engagement.

SEISMIC-RESTRAINT ACCESSORIES

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

Cooper B-Line, Inc.; a Division of Cooper Industries.
Kinetics Noise Control, Inc.

Mason Industries, Inc.

TOLCO:; abrand of NIBCO INC.

el N =

Hanger-Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted
connections to hanger rod.

Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers
to rigid channel bracings and restraint cables.

Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid
equipment mountings and matched to type and size of anchor bolts and studs.

Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene
elements and steel sleeves designed for rigid equipment mountings and matched to type and size
of attachment devices used.

Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant
neoprene, with a flat washer face.

MECHANICAL ANCHOR BOLTS

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

1. Cooper B-Line, Inc.; a Division of Cooper Industries.
2. Hilti, Inc.
3. Kinetics Noise Control, Inc.
4, Mason Industries, Inc.
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C.

2.6

A

B.

C.

Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel
for interior applications and stainless steel for exterior applications. Select anchor bolts with
strength required for anchor and as tested according to ASTM E 488.

ADHESIVE ANCHOR BOLTS

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

1. Hilti, Inc.
2. Kinetics Noise Control, Inc.
3. Mason Industries, Inc.

Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive.
Provide anchor bolts and hardware with zinc-coated steel for interior applications and stainless
steel for exterior applications. Select anchor bolts with strength required for anchor and as
tested according to ASTM E 488.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine areas and equipment to receive seismic-control devices for compliance with
requirements for installation tolerances and other conditions affecting performance of the Work.
B.  Examine roughing-in for reinforcement and cast-in-place anchors to verify actual locations
before installation.
C.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 APPLICATIONS
A.  Multiple Raceways: Secure raceways to trapeze member with clamps approved for application
by an agency acceptable to authorities having jurisdiction.
B.  Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings
to receive them and where required to prevent buckling of hanger rods caused by seismic forces.
C.  Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength will be adequate to carry present and future static and seismic loads
within specified loading limits.
SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 260548.16 - 5
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3.3 SEISMIC-RESTRAINT DEVICE INSTALLATION
A. Coordinate the location of embedded connection hardware with supported equipment
attachment and mounting points using devices approved for application.
B.  Equipment and Hanger Restraints:

1. Install resilient, bolt-isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds 0.125 inch (3.2 mm).

2. Install seismic-restraint devices using methods approved by an agency acceptable to
authorities having jurisdiction providing required submittals for component.

C. Install cables so they do not bend across edges of adjacent equipment or building structure.

D. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

E.  Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

F. Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify the structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid prestressed tendons, electrical and
telecommunications conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved
full design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty
sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole
and progressing toward the surface in such a manner as to avoid introduction of air
pockets in the adhesive.

5. Set anchors to manufacturer's recommended torque using a torque wrench.

6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior
applications.

3.4 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
A. Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways
where they cross seismic joints, where adjacent sections or branches are supported by different

structural elements, and where connection is terminated to equipment that is anchored to a

different structural element from the one supporting them as they approach equipment.

SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS 260548.16 - 6

Page 98



SPARKS CITY HALL ELECTRICAL UPGRADE

35 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.
B.  Perform the following tests and inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction.

2. Schedule test with Owner, through Engineer, before connecting anchorage device to
restrained component (unless postconnection testing has been approved), and with at least
seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load-spreading members.

4. Test at least four of each type and size of installed anchors and fasteners selected by
Engineer.

5. Test to 90 percent of rated proof load of device.

C.  Seismic controls will be considered defective if they do not pass tests and inspections.

D.  Prepare test and inspection reports.

3.6 ADJUSTING

A.  Adjust restraints to permit free movement of equipment within normal mode of operation.

END OF SECTION 260548.16
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

11 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:

Identification for raceways.
Identification of power cables.
Identification for conductors.
Underground-line warning tape.
Warning labels and signs.

Instruction signs.

Equipment identification labels.
Miscellaneous identification products.

LN~ LNE

13 QUALITY ASSURANCE

A.  Comply with ANSI A13.1.

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.

E.  Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks

used by label printers, shall comply with UL 969.

14 COORDINATION

A.  Coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes,
standards, and 29 CFR 1910.145. Use consistent designations throughout Project.

B.  Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

C.  Coordinate installation of identifying devices with location of access panels and doors.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 1
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D.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1 POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS

A.  Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway size.

B.  Colors for Raceways Carrying Circuits at 600 V or Less:

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

C.  Vinyl Labels for Raceways Carrying Circuits at 600V or Less: Preprinted, flexible label
laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear
adhesive tape for securing ends of legend label.

D. Snap-Around Labels for Raceways Carrying Circuits at 600 VV or Less: Slit, pretensioned,
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway
or cable it identifies and to stay in place by gripping action.

E.  Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600V or Less: Slit,
pretensioned, flexible, solid-colored acrylic sleeve, 2 inches (50 mm) long, with diameter sized
to suit diameter of raceway or cable it identifies and to stay in place by gripping action.

F.  Tape and Stencil for Raceways Carrying Circuits More Than 600 V: 4-inch- (100-mm-) wide
black stripes on 10-inch (250-mm) centers diagonally over orange background that extends full
length of raceway or duct and is 12 inches (300 mm) wide. Stop stripes at legends.

G. 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.

2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

A.  Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each cable size.

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

C.  Self-Adhesive, Self-Laminating Polyester Labels: Preprinted or Write-on, 3-mil- (0.08-mm-)
thick flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather- and
chemical-resistant, self-laminating, protective shield over the legend. Labels sized to fit the
cable diameter such that the clear shield overlaps the entire printed legend.

D.  Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed
identification label. Sized to suit diameter of and shrinks to fit firmly around cable it identifies.
Full shrink recovery at a maximum of 200 deg F (93 deg C). Comply with UL 224.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 2
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2.3

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.

Write-On Tags: Polyester tag, [0.010 inch (0.25 mm)] [0.015 inch (0.38 mm)] thick, with
corrosion-resistant grommet and cable tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.

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

Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with
diameter sized to suit diameter of cable it identifies and to stay in place by gripping action.

Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2
inches (50 mm) long, with diameter sized to suit diameter of cable it identifies and to stay in
place by gripping action.

CONDUCTOR IDENTIFICATION MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils (0.08 mm)
thick by 1 to 2 inches (25 to 50 mm) wide.

Self-Adhesive, Self-Laminating Polyester Labels: Preprinted or Write-on, 3-mil- (0.08-mm-)
thick flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather- and
chemical-resistant, self-laminating, protective shield over the legend. Labels sized to fit the
conductor diameter such that the clear shield overlaps the entire printed legend.

Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with
diameter sized to suit diameter of conductor it identifies and to stay in place by gripping action.

Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeve
with diameter sized to suit diameter of conductor it identifies and to stay in place by gripping
action.

Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed
identification label. Sized to suit diameter of and shrinks to fit firmly around conductor it
identifies. Full shrink recovery at a maximum of 200 deg F (93 deg C). Comply with UL 224.

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

Write-On Tags: Polyester tag, [0.010 inch (0.25 mm)] [0.015 inch (0.38 mm)] thick, with
corrosion-resistant grommet and cable tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.

2. Labels for Tags: Self-adhesive label, machine-printed with permanent, waterproof, black
ink recommended by printer manufacturer, sized for attachment to tag.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 3
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2.4 UNDERGROUND-LINE WARNING TAPE

A.  Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify and
locate underground electrical utility lines.

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

3. Tape material and ink shall be chemically inert, and not subject to degrading when
exposed to acids, alkalis, and other destructive substances commonly found in soils.

B.  Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.

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

2.5 WARNING LABELS AND SIGNS

A.  Comply with NFPA 70 and 29 CFR 1910.145.

B.  Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels,
configured for display on front cover, door, or other access to equipment unless otherwise
indicated.

C. Baked-Enamel Warning Signs:

1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size
required for application.

2. 1/4-inch (6.4-mm) grommets in corners for mounting.

3. Nominal size, 7 by 10 inches (180 by 250 mm).

D. Metal-Backed, Butyrate Warning Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 0.0396-
inch (1-mm) galvanized-steel backing; and with colors, legend, and size required for
application.

2. 1/4-inch (6.4-mm) grommets in corners for mounting.

3. Nominal size, 10 by 14 inches (250 by 360 mm).

E.  Warning label and sign 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)."

2.6 INSTRUCTION SIGNS

A.  Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs
up to 20 sg. inches (129 sq. cm) and 1/8 inch (3.2 mm) thick for larger sizes.
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2.7

2.8

B.

C.

A

A

B.

=

Engraved legend with black letters on white face.

Punched or drilled for mechanical fasteners.

3. Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.

N

Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process.
Minimum letter height shall be 3/8 inch (10 mm).

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch (10 mm). Overlay shall
provide a weatherproof and UV-resistant seal for label.

EQUIPMENT IDENTIFICATION LABELS

Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process.
Minimum letter height shall be 3/8 inch (10 mm).

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch (10 mm). Overlay shall
provide a weatherproof and UV-resistant seal for label.

Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10 mm).

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting.
White letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10 mm).

Stenciled Legend: In nonfading, waterproof, blackink or paint. Minimum letter height shall be 1
inch (25 mm).

MISCELLANEOUS IDENTIFICATION PRODUCTS

Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Select 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 INSTALLATION
A.  Verify identity of each item before installing identification products.
B.  Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.
IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 -5
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3.2

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

Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

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

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

System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band
shall completely encircle cable or conduit. Place adjacent bands of two-color markings in
contact, side by side. Locate bands 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.

Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or
cable at a location with high visibility and accessibility.

Cable Ties: For attaching tags. Use general-purpose type, except as listed below:

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

Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches (150 to 200 mm) below
finished grade. Use multiple tapes where width of multiple lines installed in a common trench or
concrete envelope exceeds 16 inches (400 mm) overall.

Painted Identification: Comply with requirements in painting Sections for surface preparation
and paint application.

IDENTIFICATION SCHEDULE

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch
Circuits More Than 30 A, and 120 V to ground: Identify with self-adhesive vinyl label. Install
labels at 30-foot (10-m) maximum intervals.

Power-Circuit Conductor Identification, 600 VV or Less: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.

1. Color-Coding for Phase ldentification, 600V or Less: Use colors listed below for
ungrounded service, feeder and branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if
authorities having jurisdiction permit.
b. Colors for 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
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3) Phase C: Blue.
C. Colors for 480/277-V Circuits:

1) Phase A: Brown.
2) Phase B: Orange.
3) Phase C: Yellow.

d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
minimum distance of 6 inches (150 mm) from terminal points and in boxes where
splices or taps are made. Apply last two turns of tape with no tension to prevent
possible unwinding. Locate bands to avoid obscuring factory cable markings.

C. Install instructional sign including the color-code for grounded and ungrounded conductors
using adhesive-film-type labels.

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

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

1. Limit use of underground-line warning tape to direct-buried cables.
2. Install underground-line warning tape for both direct-buried cables and cables in
raceway.

F.  Workspace Indication: Install floor marking tape to show working clearances in the direction of
access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless
otherwise indicated. Do not install at flush-mounted panelboards and similar equipment in
finished spaces.

G.  Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive warning labels.

Comply with 29 CFR 1910.145.

Identify system voltage with black letters on an orange background.

Apply to exterior of door, cover, or other access.

For equipment with multiple power or control sources, apply to door or cover of
equipment including, but not limited to, the following:

el N =

a. Power transfer switches.

H.  Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction signs with
approved legend where instructions are needed for system or equipment operation.

I 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.

J. Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 7
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Apply labels to disconnect switches and protection equipment, central or master units, control
panels, control stations, terminal cabinets, and racks of each system. Systems include power,
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is
provided with its own identification.

1. Labeling Instructions:

a.

Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.
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.

Outdoor Equipment: Engraved, laminated acrylic or melamine label 4 inches (100
mm) high.

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

Unless provided with self-adhesive means of attachment, fasten labels with
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of
the enclosure.

2. Equipment to Be Labeled:

a.

o0 o

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

Enclosures and electrical cabinets.

Access doors and panels for concealed electrical items.

Switchboards.

Transformers: Label that includes tag designation shown on Drawings for the
transformer, feeder, and panelboards or equipment supplied by the secondary.
Power transfer equipment.

END OF SECTION 260553
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SECTION 260923 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL

11

A

1.2

A

13

A

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Time switches.

2. Photoelectric switches.

3. Lighting contactors.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For each type of lighting control device to include in
emergency, operation, and maintenance manuals.

PART 2 - PRODUCTS

2.1 TIME SWITCHES
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:
B.  Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:
1. Cooper Industries, Inc.
2. Intermatic, Inc.
3. Invensys Controls.
4. Leviton Manufacturing Co., Inc.
5. NSi Industries LLC; TORK Products.
6. Tyco Electronics; ALR Brand.
C.  Electromechanical-Dial Time Switches: Comply with UL 917.
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.
2. Contact Configuration: DPST.
3. Contact Rating: 30-A inductive or resistive, 240-V ac.
LIGHTING CONTROL DEVICES 260923 - 1
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2.2

2.3

4. Circuitry: Allows connection of a photoelectric relay as a substitute for the on-off
function of a program.

Astronomic time dial.

Eight-Day Program: Uniguely programmable for each weekday and holidays.

Skip-a-day mode.

Wound-spring reserve carryover mechanism to keep time during power failures,
minimum of 16 hours.

ONo O

OUTDOOR PHOTOELECTRIC SWITCHES

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

Cooper Industries, Inc.

Intermatic, Inc.

NSi Industries LLC; TORK Products.
Tyco Electronics; ALR Brand.

pONME

Description: Solid state, with DPST dry contacts rated for 1800-VA tungsten or 1000-VA
inductive, to operate connected relay, contactor coils, or microprocessor input; complying with
UL 773A.

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

2. Light-Level Monitoring Range: 1.5 to 10 fc (16.14 to 108 lux), with an adjustment for
turn-on and turn-off levels within that range, and a directional lens in front of the
photocell to prevent fixed light sources from causing turn-off.

3. Time Delay: Fifteen second minimum, to prevent false operation.

4, Surge Protection: Metal-oxide varistor.

5. Mounting: Twist lock complies with NEMA C136.10, with base-and-stem mounting or
stem-and-swivel mounting accessories as required to direct sensor to the north sky
exposure.

CONDUCTORS AND CABLES

Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12
AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."

LIGHTING CONTROL DEVICES 260923 - 2
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PART 3 - EXECUTION

3.1

3.2

3.3

3.4

A

CONTACTOR INSTALLATION

Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-
borne vibration, unless contactors are installed in an enclosure with factory-installed vibration
isolators.

WIRING INSTALLATION

Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and
Cables." Minimum conduit size is 1/2 inch (13 mm).

Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-
limited conductors according to conductor manufacturer's written instructions.

Size conductors according to lighting control device manufacturer's written instructions unless
otherwise indicated.

Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
IDENTIFICATION

Identify components and power and control wiring according to Section 260553 "ldentification
for Electrical Systems."

1. Identify controlled circuits in lighting contactors.
2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each
sensor.

Label time switches and contactors with a unique designation.

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Operational Test: After installing time switches and contactors, and after electrical
circuitry has been energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Lighting control devices will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

END OF SECTION 260923
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SECTION 262200 - LOW-VOLTAGE TRANSFORMERS

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.  This Section includes the following types of dry-type transformers rated 600 V and less, with
capacities up to 75 kVA:

1. Distribution transformers.
1.3 ACTION SUBMITTALS

A. Product Data: Include rated nameplate data, capacities, weights, dimensions, minimum
clearances, installed devices and features, and performance for each type and size of
transformer indicated.

B.  Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

1. Wiring Diagrams: Power, signal, and control wiring.
14 INFORMATIONAL SUBMITTALS

A. Manufacturer Seismic Qualification Certification: Submit certification that transformers,
accessories, and components will withstand seismic forces defined in Section 260548.16
"Seismic Controls for Electrical Systems." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

a. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified."”

b. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified and the
unit will be fully operational after the seismic event."

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.
LOW-VOLTAGE TRANSFORMERS 262200 - 1
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15

1.6

1.7

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Qualification Data: For testing agency.
Source quality-control test reports.

Field quality-control test reports.

CLOSEOUT SUBMITTALS

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

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7.

Source Limitations: Obtain each transformer type through one source from a single
manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Acrticle 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power Transformers."

DELIVERY, STORAGE, AND HANDLING

Temporary Heating: Apply temporary heat according to manufacturer's written instructions
within the enclosure of each ventilated-type unit, throughout periods during which equipment is
not energized and when transformer is not in a space that is continuously under normal control
of temperature and humidity.

LOW-VOLTAGE TRANSFORMERS 262200 - 2
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1.8 COORDINATION

A.  Coordinate size and location of concrete bases with actual transformer provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with
concrete.

B.  Coordinate installation of wall-mounting and structure-hanging supports with actual transformer
provided.

PART 2 - PRODUCTS

21 MANUFACTURERS

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

B.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following or equivalent:

N~ E

9

10.
11.
12.
13.

Acme Electric Corporation.
Challenger Electrical Equipment Corp.
Controlled Power Company.

Eaton Electrical Sector; Eaton Corporation; Cutler-Hammer Products.
Federal Pacific Transformer Company.
General Electric Company.

Hammond Co.

Magnetek Power Electronics Group.
Micron Industries Corp.

Myers Power Products, Inc.

Siemens Energy & Automation, Inc.

Sola/Hevi-Duty.
Square D Co./Groupe Schneider NA; Schneider Electric.

2.2 GENERAL TRANSFORMER REQUIREMENTS

A.  Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.

B.  Cores: Grain-oriented, non-aging silicon steel.

C.  Coils: Continuous windings without splices except for taps.

1.
2.

Internal Coil Connections: Brazed or pressure type.
Coil Material: Copper.

2.3 DISTRIBUTION TRANSFORMERS

A.  Comply with NEMA ST 20, and list and label as complying with UL 1561.

LOW-VOLTAGE TRANSFORMERS
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2.4

2.5

Provide transformers that are constructed to withstand seismic forces specified in
Section 260548.16 "Seismic Controls for Electrical Systems."

Cores: One leg per phase.

Enclosure: Ventilated, NEMA 250, Type 2.

1. Core and coil shall be encapsulated within resin compound, sealing out moisture and air.
Transformer Enclosure Finish: Comply with NEMA 250.

1. Finish Color: Gray

Taps for Transformers Smaller Than 3 kVA: None.

Taps for Transformers 7.5 to 24 kVA: One 5 percent tap above and one 5 percent tap below
normal full capacity.

Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5 percent taps
below normal full capacity.

Insulation Class: 220 deg C, UL-component-recognized insulation system with a maximum of
150 deg C rise above 40 deg C ambient temperature.

Energy Efficiency for Transformers Rated 15 kVA and Larger:

1. Complying with NEMA TP 1, Class 1 efficiency levels.
2. Tested according to NEMA TP 2.

K-Factor Rating: Transformers indicated to be K-factor rated shall comply with UL 1561
requirements for nonsinusoidal load current-handling capability to the degree defined by
designated K-factor.

1. Unit shall not overheat when carrying full-load current with harmonic distortion
corresponding to designated K-factor.

2. Indicate value of K-factor on transformer nameplate.

Low-Sound-Level Requirements: Minimum of 3 dBA less than NEMA ST 20 standard sound

levels when factory tested according to IEEE C57.12.91.

IDENTIFICATION DEVICES

Nameplates: Engraved, laminated-plastic or metal nameplate for each distribution transformer,

mounted with corrosion-resistant screws. Nameplates and label products are specified in

Section 260553 "ldentification for Electrical Systems."

SOURCE QUALITY CONTROL

Test and inspect transformers according to IEEE C57.12.91.

LOW-VOLTAGE TRANSFORMERS 262200 - 4
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B.

Factory Sound-Level Tests: Conduct sound-level tests on equipment for this Project.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine conditions for compliance with enclosure- and ambient-temperature requirements for
each transformer.

B.  Verify that field measurements are as needed to maintain working clearances required by
NFPA 70 and manufacturer's written instructions.

C. Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where
transformers will be installed.

D.  Verify that ground connections are in place and requirements in Section 260526 "Grounding
and Bonding for Electrical Systems" have been met. Maximum ground resistance shall be 5
ohms at location of transformer.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install wall-mounting transformers level and plumb with wall brackets fabricated by
transformer manufacturer.

1. Brace wall-mounting transformers as specified in Section 260548.16 "Seismic Controls
for Electrical Systems."

B.  Construct concrete bases and anchor floor-mounting transformers according to manufacturer's
written instructions, seismic codes applicable to Project, and requirements in Section 260529
"Hangers and Supports for Electrical Systems."

3.3 CONNECTIONS

A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

B.  Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

34 FIELD QUALITY CONTROL

A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections and prepare
test reports.

LOW-VOLTAGE TRANSFORMERS 262200 - 5
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3.5

3.6

A.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections. Report
results in writing.

Perform tests and inspections and prepare test reports.

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.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

Remove and replace units that do not pass tests or inspections and retest as specified above.
Test Labeling: On completion of satisfactory testing of each unit, attach a dated and signed
"Satisfactory Test" label to tested component.

ADJUSTING

Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy
period. Adjust transformer taps to provide optimum voltage conditions at secondary terminals.
Optimum is defined as not exceeding nameplate voltage plus 10 percent and not being lower
than nameplate voltage minus 3 percent at maximum load conditions. Submit recording and tap

settings as test results.

Output Settings Report: Prepare a written report recording output voltages and tap settings.

CLEANING

Vacuum dirt and debris; do not use compressed air to assist in cleaning.

END OF SECTION 262200
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SECTION 262413 - SWITCHBOARDS

PART 1 - GENERAL

11

1.2

13

14

A.

RELATED DOCUMENTS

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

263600 — Automatic Transfer Switch
262416 — Panelboards

260923 — Lighting Control Devices
262200 - Transformers

SUMMARY
Section Includes:

Service and distribution switchboards rated 600 V and less.
Transient voltage suppression devices.

Disconnecting and overcurrent protective devices.
Instrumentation.

Control power.

Accessory components and features.

Identification.

Mimic bus.

NN E

PERFORMANCE REQUIREMENTS

Seismic Performance: Switchboards shall withstand the effects of earthquake motions
determined according to SEI/ASCE 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

ACTION SUBMITTALS

Product Data: For each type of switchboard, overcurrent protective device, transient voltage
suppression device, ground-fault protector, accessory, and component indicated. Include
dimensions and manufacturers' technical data on features, performance, electrical

characteristics, ratings, accessories, and finishes.

Shop Drawings: For each switchboard and related equipment.

SWITCHBOARDS 262413 -1

Page 117



SPARKS CITY HALL ELECTRICAL UPGRADE
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1.6

1. Include dimensioned plans, elevations, sections, and details, including required

clearances and service space around equipment. Show tabulations of installed devices,

equipment features, and ratings.

Detail enclosure types for types other than NEMA 250, Type 1.

Detail bus configuration, current, and voltage ratings.

Detail short-circuit current rating of switchboards and overcurrent protective devices.

Include descriptive documentation of optional barriers specified for electrical insulation

and isolation.

Detail utility company's metering provisions with indication of approval by utility

company.

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

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

9. Include diagram and details of proposed mimic bus.

10.  Include schematic and wiring diagrams for power, signal, and control wiring.

abrwn

o

Samples: Representative portion of mimic bus with specified material and finish, for color
selection.

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified Installer.

Seismic Qualification Certificates: Submit certification that switchboards, overcurrent
protective devices, accessories, and components will withstand seismic forces defined in
Section 260548.16 "Seismic Controls for Electrical Systems."” Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field Quality-Control Reports:

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For switchboards and components to include in emergency,

operation, and maintenance manuals. In addition to items specified in General and

Supplemental Conditions, include the following:

1. Routine maintenance requirements for switchboards and all installed components.

SWITCHBOARDS 262413 - 2
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1.7

1.8

19

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

3. Time-current coordination curves for each type and rating of overcurrent protective
device included in switchboards. Submit on translucent log-log graft paper; include
selectable ranges for each type of overcurrent protective device.

QUALITY ASSURANCE

Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 and
trained in electrical safety as required by NFPA 70E.

Testing Agency Qualifications: Member company of NETA or an NRTL.

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

Source Limitations: Obtain switchboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for
switchboards including clearances between switchboards 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 2.
Comply with NFPA 70.

Comply with UL 891.

DELIVERY, STORAGE, AND HANDLING
Deliver switchboards in sections or lengths that can be moved past obstructions in delivery path.

Remove loose packing and flammable materials from inside switchboards and connect factory-
installed space heaters to temporary electrical service to prevent condensation.

Handle and prepare switchboards for installation according to NEMA PB 2.1.

PROJECT CONDITIONS

Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and structures
to provide pathway for moving switchboards into place.

Environmental Limitations:

SWITCHBOARDS 262413 - 3
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1. Do not deliver or install switchboards until spaces are enclosed and weathertight, wet
work in spaces is complete and dry, work above switchboards 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 104 deg F (40 deg C).
b. Altitude: Not exceeding 6600 feet (2000 m).

C. Service Conditions: NEMA PB 2, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet (2000 m).

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

1. Notify Engineer and Owner no fewer than five days in advance of proposed interruption
of electric service.
2. Indicate method of providing temporary electric service.
3. Do not proceed with interruption of electric service without Engineer’s and Owner's
written permission.
4, Comply with NFPA 70E.
1.10 COORDINATION

A.  Coordinate layout and installation of switchboards 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.

B.  Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with
concrete.

1.11 WARRANTY

A.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within
specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.
SWITCHBOARDS 262413 - 4
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PART 2 - PRODUCTS

2.1

A

MANUFACTURED UNITS

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.

4, Square D; a brand of Schneider Electric.

Front-Connected, Front-Accessible Switchboards:

1. Main Devices: Fixed, individually mounted.
2. Branch Devices: Panel mounted.
3. Sections front and rear aligned.

Nominal System Voltage: 480Y/277 V and 208Y/120 V.
Main-Bus Continuous: 1000 A.

Seismic Requirements: Fabricate and test switchboards according to IEEE 344 to withstand
seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems."

Indoor Enclosures: Steel, NEMA 250, Type 1.

Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish
over a rust-inhibiting primer on treated metal surface.

Outdoor Enclosures: Type 3R.

1. Finish: Factory-applied finish in manufacturer's standard color; undersurfaces treated
with corrosion-resistant undercoating.
2. Enclosure: Downward, rearward sloping roof with hinged, lockable doors.

Barriers: Between adjacent switchboard sections.

Insulation and isolation for main bus of main section and main and vertical buses of feeder
sections.

Cubical Space Heaters: Factory-installed electric space heaters of sufficient wattage in each
vertical section to maintain enclosure temperature above expected dew point.

1. Space-Heater Control: Thermostats to maintain temperature of each section above
expected dew point.

2. Space-Heater Power Source: Transformer, factory installed in switchboard, 120-V
external branch circuit.

SWITCHBOARDS 262413 -5
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M.  Utility Metering Compartment: Fabricated, barrier compartment and section complying with
utility company's requirements; hinged sealed door; buses provisioned for mounting utility
company's current transformers and potential transformers or potential taps as required by utility
company. If separate vertical section is required for utility metering, match and align with basic
switchboard. Provide service entrance label and necessary applicable service entrance features.

N.  Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchboard.

O. Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank
compartments.

P. Pull Box on Top of Switchboard:

1. Adequate ventilation to maintain temperature in pull box within same limits as
switchboard.

2. Set back from front to clear circuit-breaker removal mechanism.

3. Removable covers shall form top, front, and sides. Top covers at rear shall be easily
removable for drilling and cutting.

4. Bottom shall be insulating, fire-resistive material with separate holes for cable drops into
switchboard.

5. Cable supports shall be arranged to facilitate cabling and adequate to support cables
indicated, including those for future installation.

Q. Buses and Connections: Three phase, four wire unless otherwise indicated.

1. Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity, with
copper feeder circuit-breaker line connections.

2. Load Terminals: Insulated, rigidly braced, runback bus extensions, of same material as
through buses, equipped with compression connectors for outgoing circuit conductors.
Provide load terminals for future circuit-breaker positions at full-ampere rating of circuit-
breaker position.

3. Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98 percent
conductivity, equipped with compression connectors for feeder and branch-circuit ground
conductors. For busway feeders, extend insulated equipment grounding cable to busway
ground connection and support cable at intervals in vertical run.

4. Main Phase Buses and Equipment Ground Buses: Uniform capacity for entire length of
switchboard's main and distribution sections. Provide for future extensions from both
ends.

5. Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise indicated,
equipped with compression connectors for outgoing circuit neutral cables. Brace bus
extensions for busway feeder neutral bus.

6. Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness.

R.  Future Devices: Equip compartments with mounting brackets, supports, bus connections, and
appurtenances at full rating of circuit-breaker compartment.

2.2 TRANSIENT VOLTAGE SUPPRESSION 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:
SWITCHBOARDS 262413 - 6
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2.3

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

Eaton Electrical Inc.; Cutler-Hammer Business Unit.

General Electric Company; GE Consumer & Industrial - Electrical Distribution.
Siemens Energy & Automation, Inc.

Square D; a brand of Schneider Electric.

Liebert.

agrwdE

Surge Protection Device Description: IEEE C62.41-compliant, integrally mounted, wired-in,
solid-state, parallel-connected, modular (with field-replaceable modules) type, with sine-wave
tracking suppression and filtering modules, UL 1449, second edition, short-circuit current rating
matching or exceeding the switchboard short-circuit rating, and with the following features and
accessories:

Fuses, rated at 200-kA interrupting capacity.

Fabrication using bolted compression lugs for internal wiring.

Integral disconnect switch.

Redundant suppression circuits.

Redundant replaceable modules.

Arrangement with wire connections to phase buses, neutral bus, and ground bus.

LED indicator lights for power and protection status.

Audible alarm, with silencing switch, to indicate when protection has failed.

Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed,
for remote monitoring of system operation. Contacts shall reverse position on failure of
any surge diversion module or on opening of any current-limiting device. Coordinate
with building power monitoring and control system.

10.  Four-digit, transient-event counter set to totalize transient surges.

©CoOoNoOR~WNE

Peak Single-Impulse Surge Current Rating: 120 kA per mode/240 kA per phase.

Withstand Capabilities: 12,000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec. surges
with less than 5 percent change in clamping voltage.

Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277-V, three-phase,
four-wire circuits shall be as follows:

1. Line to Neutral: 800 V for 480Y/277.
2. Line to Ground: 800 V for 480Y/277.
3. Neutral to Ground: 800 V for 480Y/277.

DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
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2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings:

a. Instantaneous trip.

b. Long- and short-time pickup levels.

C. Long- and short-time time adjustments.

d. Ground-fault pickup level, time delay, and 1%t response.

4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings
less than NEMA FU 1, RK-5.

5. Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-
style fuse listed for use with circuit breaker; trip activation on fuse opening or on opening
of fuse compartment door.

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

7. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault
protection (30-mA trip).

8. Molded-Case Circuit-Breaker (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
material.

C. Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge (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.

e. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking
ground-fault protection function.

f. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 75 percent
of rated voltage.

g. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

h. Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contacts
mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker
contacts.

2.4 INSTRUMENTATION

A. Instrument Transformers: IEEE C57.13, NEMA EI 21.1, and the following:

1.

Potential Transformers: IEEE C57.13; 120 V, 60 Hz, single secondary; disconnecting
type with integral fuse mountings. Burden and accuracy shall be consistent with
connected metering and relay devices, must meet NVE standards.

Current Transformers: IEEE C57.13; 5 A, 60 Hz, secondary; bar or window type; single
secondary winding and secondary shorting device. Burden and accuracy shall be
consistent with connected metering and relay devices, must meet NVE standards.
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2.5

2.6

2.7

2.8

Multifunction Digital-Metering Monitor where indicated on Plan: Microprocessor-based unit
suitable for three- or four-wire systems and with the following features:

1. Switch-selectable digital display of the following values with maximum accuracy
tolerances as indicated:

Phase Currents, Each Phase: Plus or minus 1 percent.

Phase-to-Phase Voltages, Three Phase: Plus or minus 1 percent.

Phase-to-Neutral VVoltages, Three Phase: Plus or minus 1 percent.

Megawatts: Plus or minus 2 percent.

Megavars: Plus or minus 2 percent.

Power Factor: Plus or minus 2 percent.

Frequency: Plus or minus 0.5 percent.

Accumulated Energy, Megawatt Hours: Plus or minus 2 percent; accumulated
values unaffected by power outages up to 72 hours.

Megawatt Demand: Plus or minus 2 percent; demand interval programmable from
five to 60 minutes.

J. Contact devices to operate remote impulse-totalizing demand meter.

S@ e a0 o

2. Mounting: Display and control unit flush or semiflush mounted in instrument
compartment door.

Watt-Hour Meters and Wattmeters:

1. Provisions for NVE utility KWH meter per NVE standards.

AUTOMATIC TRANSFER SWITCH (ATS)

Furnish and install integral open style automatic transfer switch with maintenance by-pass
according to section 263600.

PANELBOARD

Furnish and install integral panelboards within switchboard according to section 262416.

TRANSFORMERS

Furnish and install step-down dry-type transformer according to xection 262200.

LIGHTING CONTROL DEVICES

Furnish and install lighting control photoelectric control, time switch and lighting contactor
integral to switchboard according to section 260923.
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2.9

A

2.10

A

B.

C.

D.

ACCESSORY COMPONENTS AND FEATURES

Accessory Set: Include tools and miscellaneous items required for overcurrent protective device
test, inspection, maintenance, and operation.

IDENTIFICATION

Mimic Bus: Continuously integrated mimic bus factory applied to front of switchboard. Arrange
in single-line diagram format, using symbols and letter designations consistent with final

mimic-bus diagram.

Coordinate mimic-bus segments with devices in switchboard sections to which they are applied.
Produce a concise visual presentation of principal switchboard components and connections.

Presentation Media: Painted graphics in color contrasting with background color to represent
bus and components, complete with lettered designations.

Service Equipment Label: NRTL labeled for use as service equipment for switchboards with
one or more service disconnecting and overcurrent protective devices.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Receive, inspect, handle, and store switchboards according to NEMA PB 2.1.

B.  Examine switchboards before installation. Reject switchboards that are moisture damaged or
physically damaged.

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

D.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install switchboards and accessories according to NEMA PB 2.1.

B.  Equipment Mounting: Install switchboards on concrete base, 4-inch (100-mm) nominal
thickness. Comply with requirements for concrete base specified in Section 033053
"Miscellaneous Cast-in-Place Concrete."

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete
base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base and anchor into structural concrete floor.
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3.3

3.4

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.
4. Install anchor bolts to elevations required for proper attachment to switchboards.

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

Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic
Controls for Electrical Systems."

Operating Instructions: Frame and mount the printed basic operating instructions for
switchboards, including control and key interlocking sequences and emergency procedures.
Fabricate frame of finished wood or metal and cover instructions with clear acrylic plastic.
Mount on front of switchboards.

Install filler plates in unused spaces of panel-mounted sections.

Install overcurrent protective devices, transient voltage suppression devices, and
instrumentation.

1. Set field-adjustable switches and circuit-breaker trip ranges.

Comply with NECA 1.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with requirements for identification specified in Section 260553 "ldentification
for Electrical Systems."

Switchboard Nameplates: Label each switchboard compartment with a nameplate complying
with requirements for identification specified in Section 260553 "ldentification for Electrical
Systems."

Device Nameplates: Label each disconnecting and overcurrent protective device and each meter
and control device mounted in compartment doors with a nameplate complying with
requirements for identification specified in Section 260553 "ldentification for Electrical
Systems."

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections.

Perform tests and inspections.
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3.5

3.6

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.

Acceptance Testing Preparation:

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

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. 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 switchboard. Remove
front panels so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each switchboard 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.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

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

Prepare test and inspection reports, including a certified report that identifies switchboards
included and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.

ADJUSTING

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

Set field-adjustable circuit-breaker trip ranges as indicated.

PROTECTION

Temporary Heating: Apply temporary heat, to maintain temperature according to manufacturer's
written instructions, until switchboard is ready to be energized and placed into service.
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3.7 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain switchboards, overcurrent
protective devices, instrumentation, and accessories.

END OF SECTION 262413
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

11

1.2

13

14

A

RELATED DOCUMENTS

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

Appendix ‘A’ to this Section for existing panel circuit directories.

SUMMARY
Section Includes:

1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

ACTION SUBMITTALS

Product Data: For each type of panelboard, switching and overcurrent protective device,
transient voltage suppression device, accessory, and component indicated. Include dimensions
and manufacturers' technical data on features, performance, electrical characteristics, ratings,
and finishes.

Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details. Show tabulations of installed

devices, equipment features, and ratings.

Detail enclosure types and details for types other than NEMA 250, Type 1.

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.

Detail features, characteristics, ratings, and factory settings of individual overcurrent

protective devices and auxiliary components.

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

8. 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.

o~ LN

~

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified testing agency.
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15

1.6

1.7

Seismic Qualification Certificates: Submit certification that panelboards, overcurrent protective
devices, accessories, and components will withstand seismic forces defined in
Section 260548.16 "Seismic Controls for Electrical Systems.” Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field Quality-Control Reports:

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

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

balancing.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For panelboards and components to include in emergency,

operation, and maintenance manuals. In addition to items specified in the General and

Supplementary Conditions, include the following:

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

2. Time-current curves, including selectable ranges for each type of overcurrent protective
device that allows adjustments.

MAINTENANCE MATERIAL SUBMITTALS

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

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

2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) Types:
Two spares for each panelboard.

QUALITY ASSURANCE

Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.
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18

1.9

Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

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.

DELIVERY, STORAGE, AND HANDLING

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

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

PROJECT CONDITIONS
Environmental Limitations:

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

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

a. Ambient Temperature: Not exceeding 23 deg F (minus 5 deg C) to plus 104 deg F
(plus 40 deg C).
b. Altitude: Not exceeding 6600 feet (2000 m).

Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet (2000 m).

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

1. Notify Engineer and Owner no fewer than five days in advance of proposed interruption
of electric service.

2. Do not proceed with interruption of electric service without Engineer’s and Owner's
written permission.

3. Comply with NFPA 70E.
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11

11

0

A

B.

1

A

COORDINATION

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.

Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with
concrete.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within

specified warranty period.

1. Warranty Period: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
A.  Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in
Section 260548.16 "Seismic Controls for Electrical Systems."
B.  Enclosures: Flush- and surface-mounted cabinets.
1. Rated for environmental conditions at installed location.

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

b. Outdoor Locations: NEMA 250, Type 3R.

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match
box dimensions; for flush-mounted fronts, overlap box.

3. Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover.

4, Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral
with enclosure body. Arrange to isolate individual panel sections.

5. Finishes:

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

b. Back Boxes: Galvanized steel.

C. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective
devices and other components.
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6. Directory Card: Inside panelboard door, mounted in metal frame with transparent
protective cover.

C. Incoming Mains Location: Top or bottom as conditions require.

D.  Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.

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

3. Isolated Ground Bus, where noted: Adequate for branch-circuit isolated ground
conductors; insulated from box.

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

1. Material: Hard-drawn copper, 98 percent conductivity.

2. Main and Neutral Lugs: Compression type.

3. Ground Lugs and Bus-Configured Terminators: Compression type.

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

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

F. Service Equipment Label: NRTL labeled for use as service equipment for panelboards or load
centers with one or more main service disconnecting and overcurrent protective devices.

G.  Future Devices: Mounting brackets, bus connections, filler plates, and necessary appurtenances
required for future installation of devices.

H.  Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or
remote upstream overcurrent protective devices and labeled by an NRTL. Include size and type
of allowable upstream and branch devices, listed and labeled for series-connected short-circuit
rating by an NRTL.

I Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals.

2.2 PERFORMANCE REQUIREMENTS

A.  Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined
according to SEI/ASCE 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

2.3 DISTRIBUTION 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:
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B.  Basis-of-Design Product: Subject to compliance with requirements, provide product by one of

the following or equivalent:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.

4. Square D; a brand of Schneider Electric.

C.  Panelboards: NEMA PB 1, power and feeder distribution type.

D.  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.

E. Mains: Circuit breaker or lugs only, as indicated.

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

G.  Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:
Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device
requires mechanical release for removal.

H.  Branch Overcurrent Protective Devices: Fused switches.

2.4 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:

B.  Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.

4. Square D; a brand of Schneider Electric.

C.  Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

D.  Mains: Circuit breaker or lugs only, as indicated.

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

F. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

G. Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction box
equipped with ground and neutral terminal buses.
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2.5 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:
B.  Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.

3. Siemens Energy & Automation, Inc.

4. Square D; a brand of Schneider Electric.

C.  Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to
meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip element for short circuits. 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 with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings:

a. Instantaneous trip.

b. Long- and short-time pickup levels.

C. Long- and short-time time adjustments.

d. Ground-fault pickup level, time delay, and 1%t response.

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

5. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault
protection (30-mA trip).

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

7. Molded-Case Circuit-Breaker (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 high-intensity
discharge (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.

e. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in
on or off position.
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PART 3 - EXECUTION

3.1 EXAMINATION

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

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

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

D.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A.  Install panelboards and accessories according to NEMA PB 1.1.

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

C.  Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic
Controls for Electrical Systems."

D.  Mount top of trim 78 inches (1981 mm) above finished floor unless otherwise indicated or as
conditions allow to reattach conduit systems.

E. 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.

F. Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.

G. Install filler plates in unused spaces.

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

. Comply with NECA 1.

J. Contractor shall reconnect all existing branch circuits to new replacement panels. Contractor
shall verify circuits in the field. Refer to Appendix ‘A’ to this Section for record photograph of
existing circuit directories.

3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Section 260553 "ldentification for Electrical Systems."
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B. Create a directory to indicate installed circuit loads after balancing panelboard loads;
incorporate Owner's final room designations. Obtain approval before installing. Use a computer
or typewriter to create directory; handwritten directories are not acceptable.

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 distribution panelboards with a
nameplate complying with requirements for identification specified in Section 260553
"ldentification for Electrical Systems."

3.4 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections.

C.  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.

D.  Acceptance Testing Preparation:

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

E.  Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. 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.

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.

F. Panelboards will be considered defective if they do not pass tests and inspections.
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3.5

3.6

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

ADJUSTING

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

Set field-adjustable circuit-breaker trip ranges as indicated.

Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working schedule of
the facility and at time directed. Avoid disrupting critical 24-hour services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period. Record all load readings
before and after changes and submit test records.

4, Tolerance: Difference exceeding 20 percent between phase loads, within a panelboard, is
not acceptable. Rebalance and recheck as necessary to meet this minimum requirement.

PROTECTION

Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's
written instructions.

PANELBOARDS 262416 - 10
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APPENDIX ‘A’

Sparks City Hall Electrical Upgrade
Existing Panelboard Circuit Schedules

Panel Name: Main Switchboard
See single line diagram for circuit information.

Panel Name: MDS
See single line diagram for circuit information.

Panel Name: DS2
See single line diagram for circuit information.

Panel Name: Courtyard Lighting Panel
This panel feeds only the lighting in the courtyard, no panel schedule available.

Panel Name: Data Center Panel
This panel is brand new and existing circuits not altered.

PANELBOARDS 262416 - 11
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Panel Name: 1HA
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Panel Name: 1A
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Panel Name: 2HA
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Panel Name: 2A
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Panel Name: BL
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Panel Name: L1
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Panel Name: BP
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Panel Name: P1
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Panel Name: P1A
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Panel Name: A
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Panel Name: EOC Load Center
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Panel Name: 4HA
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Panel Name: 4A
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Panel Name: 4LB
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Traffic UPS Load Center
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SHA
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Panel Name: 5A

o

Updated: Dec. 22, 2010 3

Panel 5-A K
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END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

11

1.2

13

14

15

A

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Receptacles, receptacles with integral GFCI, and associated device plates.
Isolated-ground receptacles.

Weather-resistant receptacles.

Retractable pendant cord-connector devices.

Cord and plug sets.

Poke-through assemblies.

Standby power service receptacle.

Circuit tracing, “ring-out” of existing receptacles.

LN~ LNE

DEFINITIONS

EMI: Electromagnetic interference.

GFCI: Ground-fault circuit interrupter.

Pigtail: Short lead used to connect a device to a branch-circuit conductor.

RFI: Radio-frequency interference.

ADMINISTRATIVE REQUIREMENTS

Coordination:

1. Receptacles for Owner-Furnished Equipment: Match plug configurations.
2. Cord and Plug Sets: Match equipment requirements.

ACTION SUBMITTALS

Product Data: For each type of product.

Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.

WIRING DEVICES 262726 - 1
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C.  Samples: One for each type of device and wall plate specified, in each color specified.

1.6 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

1.7 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 MANUFACTURERS

A.  Manufacturers’ Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).
Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

Leviton Mfg. Company Inc. (Leviton).

Pass & Seymour/Legrand (Pass & Seymour).

Thomas and Betts.

arwbdE

B.  Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.
2.2 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.

2.3 STRAIGHT-BLADE RECEPTACLES

A. Convenience Receptacles, 125V, 20A: Comply with NEMAWD 1, NEMA WD 6
Configuration 5-20R, UL 498, and FS W-C-596.

1. Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following or equivalent:

a. Cooper; 5351 (single), CR5362 (duplex).
b. Hubbell; HBL5351 (single), HBL5352 (duplex).
C. Leviton; 5891 (single), 5352 (duplex).
d. Pass & Seymour; 5361 (single), 5362 (duplex).
WIRING DEVICES 262726 - 2
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2.4

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following or equivalent:

Cooper; 8310 (single), 8300 (duplex).
Hubbell; HBL8310 (single), HBL8300 (duplex).
Leviton; 8310 (single), 8300 (duplex).
Pass & Seymour; 8301 (single), 8300H (duplex).

oo oTp

Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-
plated, brass mounting strap.

Isolated-Ground, Duplex Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1,
NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.

1.

Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following or equivalent:

Cooper; 1IG5362RN.
Hubbell; 1G5362.
Leviton; 5362-1G.

Pass & Seymour; 1G5362.

oo oTp

Description: Straight blade; equipment grounding contacts shall be connected only to the
green grounding screw terminal of the device and with inherent electrical isolation from
mounting strap. Isolation shall be integral to receptacle construction and not dependent
on removable parts.

GFCI RECEPTACLES

General Description:

1.
2.
3.

Straight blade, non-feed-through type.

Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
Include indicator light that shows when the GFCI has malfunctioned and no longer
provides proper GFCI protection.

Duplex GFCI Convenience Receptacles, 125V, 20 A:

1.

Products: Subject to compliance with requirements, available products that may be

incorporated into the Work include, but are not limited to, the following or equivalent:

a. Cooper; VGF20.
b. Hubbell; GFR5352L.
C. Pass & Seymour; 2095.
d. Leviton; 7590.
2.5 PENDANT CORD-CONNECTOR DEVICES
Description:
WIRING DEVICES 262726 - 3
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2.6

2.7

2.8

29

Matching, locking-type plug and receptacle body connector.

NEMA WD 6 Configurations L5-20P and L5-20R, heavy-duty grade, and FS W-C-596.
Data outlet as indicated on Drawings

Body: Nylon, with screw-open, cable-gripping jaws and provision for attaching external
cable grip.

5. Spring wound manual retraction reel assembly..

el N

WALL PLATES
Single and combination types shall match corresponding wiring devices.

Plate-Securing Screws: Metal with head color to match plate finish.

Material for Finished Spaces: Smooth, high-impact thermoplastic.

Material for Unfinished Spaces: Smooth, high-impact thermoplastic.

Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed
and labeled for use in wet and damp locations.

Eall A

Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover.
STANDBY POWER SERVICE RECETPACLE

Factory assembled load break pin and sleeve receptacle rated for outdoor portable generator
service.

Provide configuration and rating as indicated on Drawings

FINISHES

Device Color:

1. Wiring Devices Connected to Normal Power System: Ivory unless otherwise indicated or
required by NFPA 70 or device listing.

2. Isolated-Ground Receptacles: As specified above, with orange triangle on face.

Wall Plate Color: For plastic covers, match device color.

POKE-THROUGH ASSEMBLIES

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

1. Hubbell Incorporated; Wiring Device-Kellems.
2. Pass & Seymour/Legrand.
3. Square D/Schneider Electric.

WIRING DEVICES 262726 - 4
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4.
5.

Thomas & Betts Corporation.

Wiremold/Legrand.

C.  Description:

1.

2.
3.
4.

o

Factory-fabricated and —wired assembly of below-floor junction box with through-floor
raceway/firestop unit and detachable matching floor service-outlet assembly.

Comply with UL 514 scrub water exclusion requirements

Service-Outlet Assembly: Pedestal type with services indicated.

Size: Selected to fit nominal 3-inch (75-mm) cored holes in floor and matched to floor
thickness.

Fire Rating: Unit is listed and labeled for fire rating of floor-ceiling assembly.

Closure Plug: Arranged to close unused 3-inch (75-mm) cored openings and reestablish
fire rating of floor.

Wiring Raceways and Compartments: For a minimum of four No. 12 AWG conductors.

2.10 STANDBY POWER SERVICE RECEPTACLE

A.  Factory assembled load break pin and sleeve receptacle rated for outdoor portable generator
service.

B.  Provide configuration and rating as indicated on Drawings.

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.

3.

4.

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.

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.

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.

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.
WIRING DEVICES 262726 - 5
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The length of free conductors at outlets for devices shall meet provisions of NFPA 70,
Avrticle 300, without pigtails.
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.

D. Device Installation:

1.

2.

o

o

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.

E. Receptacle Orientation:

1.

Install ground pin of vertically mounted receptacles down, and on horizontally mounted
receptacles to the left.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

G.  Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.

H.  Tracing, “ring-out” and map existing receptacles:

1. As indicated on Drawings, contractor shall trace, “ring-out” existing receptacle branch
circuits and map results to determine existing circuit pathways.

2. Contractor shall provide all labor required to move and replace furniture required to
accomplish task. Work could include disassembly and reassembly of some desk units.
Take care to restore furniture and loose items to their original placement and condition.

3. Reuse existing receptacle conduit system to pull in new branch wiring as indicated on the
Drawings.

WIRING DEVICES 262726 - 6
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3.2

3.3

3.4

A

GFCI RECEPTACLES

Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is

not required.

IDENTIFICATION

Comply with Section 260553 "Identification for Electrical Systems."

Identify 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.

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Test Instruments: Use instruments that comply with UL 1436.

2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital
readout or illuminated digital-display indicators of measurement.

Tests for Standby Service Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.

2. Ground Impedance: Values of up to 2 ohms are acceptable.

Tests for convenience receptacles:

1. Use test device to demonstrate receptacles are correctly connected for polarity and
ground.

Wiring device will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

END OF SECTION 262726

WIRING DEVICES 262726 - 7

Page 164



SPARKS CITY HALL ELECTRICAL UPGRADE

SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Nonfusible switches (manual transfer switch).
2. Enclosures.
1.3 DEFINITIONS
A.  NC: Normally closed.

B.  NO: Normally open.

C.  SPDT: Single pole, double throw.

14 PERFORMANCE REQUIREMENTS

A.  Seismic Performance: Enclosed switches shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified and the unit will be fully
operational after the seismic event."

15 ACTION SUBMITTALS

A.  Product Data: For each type of enclosed switch, accessory, and component indicated. Include
dimensioned elevations, sections, weights, and manufacturers' technical data on features,
performance, electrical characteristics, ratings, accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.
2. Current and voltage ratings.
3. Short-circuit current ratings (interrupting and withstand, as appropriate).
4, Include evidence of NRTL listing for series rating of installed devices.
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices, accessories, and auxiliary components.
ENCLOSED SWITCHES AND CIRCUIT BREAKERS 262816 - 1
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1.6

1.7

1.8

Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections,
details, and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.

INFORMATIONAL SUBMITTALS
Qualification Data: For qualified testing agency.

Seismic Qualification Certificates: For enclosed switches, accessories, and components, from
manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field quality-control reports.

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that comply with
requirements.

Manufacturer's field service report.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For enclosed switches to include in emergency, operation,

and maintenance manuals. In addition to items specified in the General and Supplementary

Conditions, include the following:

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit
breakers.

QUALITY ASSURANCE

Testing Agency Qualifications: Member company of NETA or an NRTL.

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

Source Limitations: Obtain enclosed switches, components, and accessories, within same
product category, from single source from single manufacturer.

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 262816 - 2
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C.

D.

E.

1.9

A

B.

1.10

A

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
switches, including clearances between enclosures, 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 NFPA 70.

PROJECT CONDITIONS

Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F (minus 30 deg C) and not exceeding
104 deg F (40 deg C).
2. Altitude: Not exceeding 6600 feet (2010 m).

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

1. Notify Engineer and Owner no fewer than five days in advance of proposed interruption
of electric service.

2. Indicate method of providing temporary electric service.

3. Do not proceed with interruption of electric service without Engineer’s and Owner's
written permission.

4. Comply with NFPA 70E.

COORDINATION

Coordinate layout and installation of switches and components with equipment served and
adjacent surfaces. Maintain required workspace clearances and required clearances for
equipment access doors and panels.

PART 2 - PRODUCTS

2.1

A.

B.

NONFUSIBLE SWITCHES

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:

Basis-of-Design Product: Subject to compliance with requirements, provide product by one of
the following or equivalent:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.
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C.

D.

2.2

A

4, Square D; a brand of Schneider Electric.

Type HD, Heavy Duty, Double Throw, 208-V ac, 1200 A and Smaller: UL 98 and
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and
interlocked with cover in closed position and approved for use as manual transfer switch.

Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded,;
labeled for copper and aluminum neutral conductors.

3. Lugs: Compression type, suitable for number, size, and conductor material.

ENCLOSURES

Enclosed Switches: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with
environmental conditions at installed location.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance of the Work.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Install individual wall-mounted switches with tops at uniform height unless otherwise indicated.
B. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic
Controls for Electrical Systems."
C.  Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.
D. Comply with NECA 1.
3.3 IDENTIFICATION
A.  Comply with requirements in Section 260553 "ldentification for Electrical Systems."
ENCLOSED SWITCHES AND CIRCUIT BREAKERS 262816 - 4
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1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.
2. Label each enclosure with engraved metal or laminated-plastic nameplate.

3.4 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections.

C.  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.

D.  Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component,
connecting supply, feeder, and control circuit.
2. Test continuity of each circuit.

E.  Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. 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 enclosed switch and
circuit breaker. Remove front panels so joints and connections are accessible to
portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of
each enclosed switch and circuit breaker 11 months after date of Substantial
Completion.

C. Instruments and Equipment: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values. Provide
calibration record for device.

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

F. Enclosed switches will be considered defective if they do not pass tests and inspections.
G.  Prepare test and inspection reports, including a certified report that identifies enclosed switches

and that describes scanning results. Include notation of deficiencies detected, remedial action
taken, and observations after remedial action.
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3.5 ADJUSTING

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

END OF SECTION 262816
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SECTION 263600 - TRANSFER SWITCHES

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 transfer switches rated 600 V and less, including the following:

1. Automatic transfer switches.

2. Bypass/isolation switches.

B.  Related Requirements:

1. Section 262413: “Switchboards” for switchboard mounting of ATS.

1.3 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated. Include rated capacities, weights, operating
characteristics, furnished specialties, and accessories.

B. Shop Drawings: Dimensioned plans, elevations, sections, and details showing minimum
clearances, conductor entry provisions, gutter space, installed features and devices, and material
lists for each switch specified.

1. Single-Line Diagram: Show connections between transfer switch, bypass/isolation
switch, power sources, and load; and show interlocking provisions for each combined
transfer switch and bypass/isolation switch.

14 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For manufacturer.

B. Manufacturer Seismic Qualification Certification: Submit certification that transfer switches
accessories, and components will withstand seismic forces defined in Section 260548.16
"Seismic Controls for Electrical Systems." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

a. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified."
TRANSFER SWITCHES 263600 - 1
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15

1.6

b. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified and the
unit will be fully operational after the seismic event."

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For each type of product to include in emergency, operation,
and maintenance manuals. In addition to items specified in the General and Supplemental
Conditions, include the following:

1. Features and operating sequences, both automatic and manual.
2. List of all factory settings of relays; provide relay-setting and calibration instructions,
including software, where applicable.

QUALITY ASSURANCE

Manufacturer Qualifications: Maintain a service center capable of providing training, parts, and

emergency maintenance repairs within a response period of less than eight hours from time of

notification.

Testing Agency Qualifications: An independent agency, with the experience and capability to

conduct the testing indicated, that is a member company of the InterNational Electrical Testing

Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in

29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

Source Limitations: Obtain automatic transfer switches and bypass/isolation switches through
one source from a single manufacturer.

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 70.
Comply with NFPA 99.

Comply with NFPA 110.

TRANSFER SWITCHES 263600 - 2

Page 172



SPARKS CITY HALL ELECTRICAL UPGRADE

1.7

A

18

A

Comply with UL 1008 unless requirements of these Specifications are stricter.

FIELD CONDITIONS

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 Engineer and Owner no fewer than five days in advance of proposed interruption
of electrical service.

2. Do not proceed with interruption of electrical service without Engineer’s and Owner's
written permission.

COORDINATION
Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete,

reinforcement, and formwork requirements are specified in Section 033000 "Cast-in-Place
Concrete."

PART 2 - PRODUCTS

2.1 MANUFACTURED UNITS

A.  Contactor Transfer Switches:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

2. Basis-of-Design Product: Subject to compliance with requirements, provide product by
one of the following or equivalent:
a. Emerson; ASCO Power Technologies, LP.
b. GE Zenith Controls.
C. Eaton Corporation.

B.  Transfer Switches Using Molded-Case Switches or Circuit Breakers are not allowed:
2.2 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS

A. 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.

B.  Tested Fault-Current Closing and Withstand 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.
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2.3

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.

Solid-State Controls: Repetitive accuracy of 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 C62.41. Components shall
meet or exceed voltage-impulse withstand test of NEMA ICS 1.

Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or electric-
motor-operated mechanism, mechanically and electrically interlocked in both directions.

Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current
between active power sources.

1. Limitation: Switches using molded-case switches or circuit breakers or insulated-case
circuit-breaker components are not acceptable.

2. Switch Action: Double throw; mechanically held in both directions.

3. Contacts: Silver composition or silver alloy for load-current switching. Conventional
automatic transfer-switch units, rated 225 A and higher, shall have separate arcing
contacts.

Neutral Switching. Where four-pole switches are indicated, provide neutral pole switched
simultaneously with phase poles.

Neutral Terminal: Solid and fully rated, unless otherwise indicated.

Oversize Neutral: Ampacity and switch rating of neutral path through units indicated for
oversize neutral shall be double the nominal rating of circuit in which switch is installed.

Heater: Equip switches exposed to outdoor temperatures and humidity, and other units
indicated, with an internal heater. Provide thermostat within enclosure to control heater.

Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings,
either by color-code or by numbered or lettered wire and cable tape markers at terminations.
Color-coding and wire and cable tape markers are specified in Section 260553 "ldentification
for Electrical Systems."

1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring
indicated.

2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or bottom
entrance of feeder conductors as indicated.

3. Control Wiring: Equipped with lugs suitable for connection to terminal strips.

Enclosures: Open style-switchboard mounted. Refer to Section 262413.

AUTOMATIC TRANSFER SWITCHES

Comply with Level 1 equipment according to NFPA 110.
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B.  Switching Arrangement: Double-throw type, incapable of pauses or intermediate position stops
during normal functioning, unless otherwise indicated.

C. 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.

D.  Manual Switch Operation: Unloaded. Control circuit automatically disconnects from electrical
operator during manual operation.

E.  Signal-Before-Transfer Contacts: A set of normally open/normally closed dry contacts operates
in advance of retransfer to normal source. Interval is adjustable from 1 to 30 seconds.

F. In-Phase Monitor: Factory-wired, internal relay controls transfer so it occurs only when the two
sources are synchronized in phase. Relay compares phase relationship and frequency difference
between normal and emergency sources and initiates transfer when both sources are within 15
electrical degrees, and only if transfer can be completed within 60 electrical degrees. Transfer is
initiated only if both sources are within 2 Hz of nominal frequency and 70 percent or more of
nominal voltage.

G.  Motor Disconnect and Timing Relay: Controls designate starters so they disconnect motors
before transfer and reconnect them selectively at an adjustable time interval after transfer.
Control connection to motor starters is through wiring external to automatic transfer switch.
Time delay for reconnecting individual motor loads is adjustable between 1 and 60 seconds, and
settings are as indicated. Relay contacts handling motor-control circuit inrush and seal currents
are rated for actual currents to be encountered.

H.  Programmed Neutral Switch Position: Switch operator has a programmed neutral position
arranged to provide a midpoint between the two working switch positions, with an intentional,
time-controlled pause at midpoint during transfer. Pause is adjustable from 0.5 to 30 seconds
minimum and factory set for 0.5 second, unless otherwise indicated. Time delay occurs for both
transfer directions. Pause is disabled unless both sources are live.

. Automatic Transfer-Switch Features:

1. Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-ground
voltage on each phase. Pickup voltage shall be adjustable from 85 to 100 percent of
nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup value. Factory
set for pickup at 90 percent and dropout at 85 percent.

2. Adjustable Time Delay: For override of normal-source voltage sensing to delay transfer
and engine start signals. Adjustable from zero to six seconds, and factory set for one
second.

3. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. Pickup
voltage shall be adjustable from 85 to 100 percent of nominal. Factory set for pickup at
90 percent. Pickup frequency shall be adjustable from 90 to 100 percent of nominal.
Factory set for pickup at 95 percent.

4. Time Delay for Retransfer to Normal Source: Adjustable from 0 to 30 minutes, and
factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained
undervoltage of emergency source, provided normal supply has been restored.

5. Test Switch: Simulate normal-source failure.
6. Switch-Position Pilot Lights: Indicate source to which load is connected.
TRANSFER SWITCHES 263600 - 5
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10.

11.

12.

13.

Source-Available Indicating Lights: Supervise sources via transfer-switch normal- and
emergency-source sensing circuits.

a. Normal Power Supervision: Green light with nameplate engraved "Normal Source
Available.”

b. Emergency Power Supervision: Red light with nameplate engraved "Emergency
Source Available."

Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw contacts
for each switch position, rated 10 A at 240-V ac.

Transfer Override Switch: Overrides automatic retransfer control so automatic transfer
switch will remain connected to emergency power source regardless of condition of
normal source. Pilot light indicates override status.

Engine Starting Contacts: One isolated and normally closed, and one isolated and
normally open; rated 10 A at 32-V dc minimum.

Engine Shutdown Contacts: Instantaneous; shall initiate shutdown sequence at remote
engine-generator controls after retransfer of load to normal source.

Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and factory
set for five minutes. Contacts shall initiate shutdown at remote engine-generator controls
after retransfer of load to normal source.

Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine
generator and transfers load to it from normal source for a preset time, then retransfers
and shuts down engine after a preset cool-down period. Initiates exercise cycle at preset
intervals adjustable from 7 to 30 days. Running periods are adjustable from 10 to 30
minutes. Factory settings are for 7-day exercise cycle, 20-minute running period, and 5-
minute cool-down period. Exerciser features include the following:

a. Exerciser Transfer Selector Switch: Permits selection of exercise with and without
load transfer.

b. Push-button programming control with digital display of settings.

C. Integral battery operation of time switch when normal control power is not
available.

24 BYPASS/ISOLATION SWITCHES

A.  Comply with requirements for Level 1 equipment according to NFPA 110.

B.  Description: Manual type, arranged to select and connect either source of power directly to load,
isolating transfer switch from load and from both power sources. Include the following features
for each combined automatic transfer switch and bypass/isolation switch:

1.

Means to lock bypass/isolation switch in the position that isolates transfer switch with an
arrangement that permits complete electrical testing of transfer switch while isolated.
While isolated, interlocks prevent transfer-switch operation, except for testing or
maintenance.

Drawout Arrangement for Transfer Switch: Provide physical separation from live parts
and accessibility for testing and maintenance operations.

Bypass/Isolation Switch Current, Voltage, Closing, and Short-Circuit Withstand Ratings:
Equal to or greater than those of associated automatic transfer switch, and with same
phase arrangement and number of poles.

TRANSFER SWITCHES 263600 - 6
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C.

25

A

4. Contact temperatures of bypass/isolation switches shall not exceed those of automatic
transfer-switch contacts when they are carrying rated load.

5. Operability: Constructed so load bypass and transfer-switch isolation can be performed
by 1 person in no more than 2 operations in 15 seconds or less.

6. Legend: Manufacturer's standard legend for control labels and instruction signs shall
describe operating instructions.

7. Maintainability: Fabricate to allow convenient removal of major components from front
without removing other parts or main power conductors.

Interconnection of Bypass/Isolation Switches with Automatic Transfer Switches: Factory-
installed copper bus bars; plated at connection points and braced for the indicated available
short-circuit current.

SOURCE QUALITY CONTROL

Factory test and inspect components, assembled switches, and associated equipment. Ensure
proper operation. Check transfer time and voltage, frequency, and time-delay settings for
compliance with specified requirements. Perform dielectric strength test complying with
NEMA ICS 1.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Design each fastener and support to carry load indicated by seismic requirements and according
to seismic-restraint details. See Section 260548.16 "Seismic Controls for Electrical Systems."
B.  Switchboard Mounted Switch:
1. Coordinate with Section 262413 “Switchboards” to integrally mount ATS and by-pass in
switchboard. Provide product suitable for outdoor installation in NEMA 3R enclosure.
C. Identify components according to Section 260553 "Identification for Electrical Systems."
D.  Set field-adjustable intervals and delays, relays, and engine exerciser clock.
3.2 CONNECTIONS
A.  Wiring to Remote Components: Match type and humber of cables and conductors to control and
communication requirements of transfer switches as recommended by manufacturer. Increase
raceway sizes at no additional cost to Owner if necessary to accommaodate required wiring.
B. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."
C.  Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."
TRANSFER SWITCHES 263600 - 7
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3.3 FIELD QUALITY CONTROL

A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

C.  Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1.

2.

After installing equipment and after electrical circuitry has been energized, test for
compliance with requirements.

Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester. Include external annunciation and control circuits. Use test voltages and
procedure recommended by manufacturer. Comply with manufacturer's specified
minimum resistance.

a. Check for electrical continuity of circuits and for short circuits.

b. Inspect for physical damage, proper installation and connection, and integrity of
barriers, covers, and safety features.

C. Verify that manual transfer warnings are properly placed.

d. Perform manual transfer operation.

After energizing circuits, demonstrate interlocking sequence and operational function for
each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches and of
emergency source with normal source available.

b. Simulate loss of phase-to-ground voltage for each phase of normal source.

C. Verify time-delay settings.

d. Verify pickup and dropout voltages by data readout or inspection of control
settings.

e. Test bypass/isolation unit functional modes and related automatic transfer-switch
operations.

f. Perform contact-resistance test across main contacts and correct values exceeding
500 microhms and values for 1 pole deviating by more than 50 percent from other
poles.

g. Verify proper sequence and correct timing of automatic engine starting, transfer
time delay, retransfer time delay on restoration of normal power, and engine cool-
down and shutdown.

Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power
delivery from both sources.

a. Verify grounding connections and locations and ratings of sensors.

D.  Testing Agency's Tests and Inspections:
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1. After installing equipment and after electrical circuitry has been energized, test for
compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

3. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester. Include external annunciation and control circuits. Use test voltages and
procedure recommended by manufacturer. Comply with manufacturer's specified
minimum resistance.

e

Check for electrical continuity of circuits and for short circuits.

b. Inspect for physical damage, proper installation and connection, and integrity of
barriers, covers, and safety features.

C. Verify that manual transfer warnings are properly placed.

d. Perform manual transfer operation.

4. After energizing circuits, demonstrate interlocking sequence and operational function for
each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches and of
emergency source with normal source available.

b. Simulate loss of phase-to-ground voltage for each phase of normal source.

C. Verify time-delay settings.

d. Verify pickup and dropout voltages by data readout or inspection of control
settings.

e. Test bypass/isolation unit functional modes and related automatic transfer-switch
operations.

f. Perform contact-resistance test across main contacts and correct values exceeding
500 microhms and values for 1 pole deviating by more than 50 percent from other
poles.

g. Verify proper sequence and correct timing of automatic engine starting, transfer
time delay, retransfer time delay on restoration of normal power, and engine cool-
down and shutdown.

5. Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power
delivery from both sources.

a. Verify grounding connections and locations and ratings of sensors.

E.  Coordinate tests with tests of generator and run them concurrently.

F. 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.

G.  Remove and replace malfunctioning units and retest as specified above.

H.  Prepare test and inspection reports.

I Infrared Scanning: After Substantial Completion, but not more than 60 days after Final

Acceptance, perform an infrared scan of each switch. Remove all access panels so joints and
connections are accessible to portable scanner.
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1. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
switch 11 months after date of Substantial Completion.

2. Instrument: Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Provide calibration record for device.

3. Record of Infrared Scanning: Prepare a certified report that identifies switches checked
and that describes scanning results. Include notation of deficiencies detected, remedial
action taken, and observations after remedial action.

3.4 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain transfer switches and related equipment as specified below.

B.  Coordinate this training with that for switchboard.

END OF SECTION 263600
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CONTRACT
CITY OF SPARKS, NEVADA
BID #
PWP#
THIS CONTRACT made and entered into on this___ day of , 20 , by and between the
City of Sparks, Nevada, a municipal corporation, existing under and by virtue of the laws of the State of
Nevada, hereinafter called "City", and , aqualified Contractor in

the class of work required, hereinafter called "Contractor".

WITNESETH

WHEREAS, the City has awarded a contract to Contractor for providing material and/or performing the work
hereinafter mentioned in accordance with the proposal of said Contractor;

WHEREAS, the Contractor will provide the material and/or perform the work for the compensation stated in
said proposal, an amount which has been arrived at between the parties;

WHEREAS, each party is willing to and does assume joint liability for the contents of this Contract, and each
party accordingly agrees that it shall not be construed against any party as a drafting party;

NOW, THEREFORE, IT IS AGREED as follows:

1. Scope of Work:
The scope of work for this contract is generally defined as (TITLE). The City’s Contract Documents and
Contractor's Entire Proposal are on file with the City of Sparks. All terms, conditions and requirements
contained within these Documents, including any and all bid documents, addenda and specifications issued
by the City, are hereby incorporated by reference into this Contract.

The Contractor shall perform within the time stipulated, the Contract as herein defined and shall provide
and furnish any and all of the labor, materials, methods or processes, equipment implements, tools,
machinery and equipment, and all utility, transportation and other services required to construct, install and
put in complete order for use in a good and workmanlike manner all of the work covered by the Contract
in connection with strict accordance with the plans and specifications therein, which were approved by
said City and are on file with the City, including any and all addenda issued by the City, and with the other
contract documents hereinafter enumerated.

2. Payment for Project Services
As full consideration for the Services to be performed by Contractor, City agrees to pay Contractor as set
forth in accordance with the bid and not to exceed fee of for the project.

A monthly progress payment in the amount of ninety-five percent (95%) of the value of the work
completed may be made every thirty (30) days upon application by the Contractor and certification by the
Project Manager that such work has been completed.

Page 182



Construction Contract (Over $100K) Page 2
(Rev 7/2/13)

Partial payments will be made once each month as the work satisfactorily progresses and after acceptance
by the authorized City representative. The progress estimates shall be based upon materials in place, or on
the job site and invoiced, and labor expended thereon. From the total of the amount ascertained will be
deducted an amount equivalent to five percent (5%) of the whole, which five percent (5%) will be retained
by the City until after completion of the entire Contract in an acceptable manner. Any time after fifty
percent (50%) of the value of the work has been completed, the City will make any of the remaining partial
payments in full.

No such estimates or payments shall be required to be made, when, in the judgment of the City Project
Manager, the work is not proceeding in accordance with the provision of the Contract, or when in his
judgment the total value of the work done since last estimate amounts to less than Five Hundred Dollars
($500.00).

The cost of materials conforming to the plans and specifications (materials being those which are required
to be contained and incorporated in a finished contract bid item) delivered to the project and not at the time
incorporated in the work, may also be included in the estimate for payment. No such estimate or payment
shall be construed to be an acceptance of any defective work or improper material. The Contractor shall be
responsible for, and shall not remove from the project any material that has been included in the estimate
for payment.

Final payment shall be made upon the Project Manager certifying that the Contractor has satisfactorily
completed the work in conformity with the Contract Documents.

3. Time for Completion:

The Contractor shall deliver the material and/or services called for in the specifications/proposal and
within the delivery time specified and in accordance with the terms of the contract. Work shall be
completed within days from the Notice to Proceed issued by the City of Sparks Purchasing
Division. The Contractor shall not alter or vary any terms or conditions contained or incorporated herein,
including but not limited to, the quantity, price, delivery date or date designated as After Receipt of Order
(ARO) or date for commencement or completion of services as mutually agreed upon, unless such
alteration or variation is consented to in writing by a duly authorized representative of the City.

The City reserves the right to cancel resultant Contract upon ten days written notice in the event the type
and quality of the product or work performance is unsatisfactory or in default, subject to Contractor’s right
to cure as outlined in termination clause.

This is a non-exclusive Contract and the City reserves the right to acquire the material and/or services at its
discretion, from other sources during the term of this Contract.

4. No Unlawful Discrimination:
In connection with the performance of work under this Agreement, Contractor agrees not to discriminate
against any employee or applicant because of race, creed, color, national origin, disability, sex, sexual
orientation or age. Such agreement shall include, but not be limited to, the following: recruitment or
recruitment advertising, rates or pay or other forms of compensation, and selection. Any violation of these
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provisions by Contractor shall constitute a material breach of contract.

In all cases where persons are employed in the construction of public works, preference must be given
when the qualifications of the applicants are equal:
A) First: To honorably discharged soldiers, sailors and marines of the United States who are citizens of
the State of Nevada.
B) Second: To other citizens of the State of Nevada

If the provisions of this section are not complied with by the contractor engaged on the public work, the
contract is void, and any failure or refusal to comply with any of the provisions of this section renders any
such contract void and subject to the exceptions contained in this section, no money may be paid out of the
State Treasury or out of the treasury of any political subdivision of the State to any person employed on
any work mentioned in this section unless there has been compliance with the provisions of this section.
Any contractor engaged on a public work or any other person who violates any of the provisions of this
section is guilty of a misdemeanor. The penalties provided for in this section do not apply where
violations thereof are due to misrepresentations made by the employee or employees.

5. No lllegal Harassment:
Violation of the City’s harassment policy, which is incorporated by reference and available from the
Human Resource Division, by the Contractor, its officers, employees, agents, vendors, consultants,
subcontractors and anyone from whom it is legally liable, while performing or failing to perform
Contractor’s duties under this Contract shall be considered a material breach of contract.

6. Lawful Performance:
Vendor shall abide by all Federal, State and Local Laws, Ordinances, Regulations, and Statutes as may be
related to the performance of duties under this agreement. In addition, all applicable permits and licenses
required shall be obtained by the vendor, at vendor’s sole expense.

7. Preferences (This Section [_] 1S [] IS NOT Applicable to this contract):
To the extent Contractor has sought and qualified for a bidding preference and this project has a value
of over $250,000 pursuant to Nevada Revised Statutes Chapter 338, Contractor acknowledges and
agrees that the following requirements will be adhered to, documented and attained for the duration of
the Project:

1. At least 50 percent of the workers employed on the Project (including subcontractors) hold a
valid driver’s license or identification card issued by the Nevada Department of Motor Vehicles;

2. All vehicles used primarily for the public work will be (a) registered and (where applicable)
partially apportioned to Nevada; or (b) registered in Nevada; and

3. The Contractor shall maintain and make available for inspection within Nevada all payroll
records related to the Project.

Contractor recognizes and accepts that failure to comply with any requirements herein shall be a

Page 184



Construction Contract (Over $100K) Page 4
(Rev 7/2/13)

material breach of the contract and entitle the City of Sparks to liquidated damages in the amount set
by statute. In addition, the Contractor recognizes and accepts that failure to comply with any
requirements herein may lose its certification for a preference in bidding and/or its ability to bid on any
contracts for public works pursuant to NRS Chapter 338.

To the extent Contractor has sought and qualified for a bidding preference and this project has a value
of over $250,000 pursuant to Nevada Revised Statutes Chapter 338, each contract between the
contractor, applicant or design-build team and a subcontractor must provide for the apportionment of
liquidated damages assessed pursuant to this section if a person other than the Contractor was
responsible for the breach of a contract for a public work caused by a failure to comply with a
requirement of Items 1-5 within this section. The apportionment of liquidated damages must be in
proportion to the responsibility of each party for the breach.

8. Prevailing Wages

A. The Contractor and subcontractors shall be bound by and comply with all federal, state and local laws
with regard to minimum wages, overtime work, hiring and discrimination, including Chapter 338 of
the NRS, which is entitled, "Public Works Projects.” The Contractor shall ensure that all employees on
the work site are paid in accordance with the CURRENT PREVAILING WAGE RATES AS
APPROVED BY THE STATE LABOR COMMISSIONER, whenever the actual value of the
Contract totals One Hundred Thousand Dollars ($100,000) or more, or when required by the
Supplementary Conditions. A copy of the rates are attached hereto and included herein. If a Change
Order causes a Contract to exceed One Hundred Thousand Dollars ($100,000), the State Labor
Commissioner may audit the entire Contract period.

When federal money is associated with the project making the Contract subject to both state and
federal wage rates, the Contractor shall not pay less than the higher rate when the two rates differ for
similar kinds of labor.

Questions involving the Prevailing Wage Rates for the City of Sparks should be referred to the Labor
Commissioner, State of Nevada, at (775) 687-4850.

B. Posting of Minimum Wage Rates - In accordance with NRS, Chapter 338, Section 338.020, the
Contractor shall post the hourly and daily rate of wages to be paid to each of the classes of mechanics
and workers on the site of Work of this Contract in a place generally visible to the workers.

C. Pursuant to NRS 338.060 and 338.070, the Contractor hereby agrees to forfeit, as a penalty to the City
of Sparks, not less than Twenty Dollars ($20) nor more than Fifty Dollars ($50) for each calendar day
or portion thereof that each worker employed on the Contract is paid less than the designated rate for
any work done under the Contract, by the Contractor or any subcontractor under him, or is not
reported to the City of Sparks as required by NRS 338.070.

D. The contractor and each subcontractor shall keep or cause to be kept an accurate record showing, for

each worker employed by the contractor or subcontractor:
(1) The name of the worker;
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9.

10.

11.

12.

(2) The occupation of the worker;

(3) If the worker has a driver's license or identification card, an indication of the state or other
jurisdiction that issued the license or card; and

(4) The actual per diem, wages and benefits paid to the worker.

In addition, the contractor and each subcontractor shall keep or cause to be kept an accurate record
showing, for each worker employed by the contractor or subcontractor who has a driver's license
or identification card:

(1) The name of the worker;

(2) The driver's license number or identification card number of the worker; and

(3) The state or other jurisdiction that issued the license or card.

E. The records in Section D above must be open at all reasonable hours to the inspection of the City of
Sparks, and its officers and agents. A copy of the each record for each calendar Month for the General
Contractor and all Sub-Contractors must be submitted to the City of Sparks no later than 15 days after
the end of each month for the previous months' wages.

Acceptance by the City:

Itis expressly understood and agreed that all materials provided and/or work done by the Contractor shall
be subject to inspection and acceptance by the City at its discretion, and that any progress inspections and
approval by the City of any item or work shall not forfeit the right of the City to require the correction of
faulty workmanship or material at any time during the course of the work, although previously approved
by oversight. Nothing herein contained shall relieve the Contractor of the responsibility for proper
construction and maintenance of the work, materials and equipment required under the terms of this
Contract until all work has been completed and accepted by the City.

Waiver:

No waiver of any term, provision or condition of this Contract, whether by conduct or otherwise, in any
one or more instances, shall be deemed to be nor shall it be construed as a further or continuing waiver of
any such term, provision or condition of this Contract. No waiver shall be effective unless it is in writing
and signed by the party making it.

Notices:
All notices required to be given in writing by this Contract shall be deemed to be received (i) upon delivery
if personally delivered, or (ii) when receipt is signed for if mailed by certified or registered mail, postage
prepaid, or by express delivery service or courier, when addressed as follows (or sent to such other address
as a Party may specify in a notice to the others):

PURCHASING MANAGER CONTRACTOR:

CITY OF SPARKS

431 PRATER WAY

PO BOX 857

SPARKS, NV 89432-0857

Arbitration:
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13.

14.

15.

Any and all disputes, controversies or claims arising under or in connection with this Contract, including
without limitation, fraud in the inducement of this Contract, or the general validity or enforceability of this
Contract, shall be governed by the laws of the State of Nevada without giving effect to conflicts of law
principles, may be submitted to binding arbitration before one arbitrator, and shall be conducted in
accordance with the Commercial Arbitration Rules of the American Arbitration Association in a private
manner in Washoe County, Nevada. This award shall be final and judgment may be entered upon it in any
court having jurisdiction thereof. In reaching this final award, the arbitrator shall have no authority to
change or modify any provision of this Contract. All other expenses of arbitration shall be borne equally
by the parties. All fees, including legal fees, shall be borne by the party who incurred them. All costs of
enforcement shall be borne by the losing party. Each party shall have the right to discovery in accordance
with the Nevada Rules of Civil Procedure.

Jurisdiction and Venue:

In the event the arbitration award is challenged, any action or proceeding seeking to do so must be brought
in the courts of the State of Nevada, County of Washoe, or if the party can acquire subject-matter
jurisdiction, in the United States District Court for the District of Nevada in the City of Reno. Each of the
parties consents to the personal jurisdiction of such courts (and of the appropriate appellate courts) in any
such action or proceeding and waives any objection to venue laid therein. Process in any action or
proceeding referred to in the preceding sentence may be served on either party by sending it certified mail
to the respective addresses designated for notice.

Indemnity:

Contractor agrees to hold harmless, indemnify, and defend City, its officers, agents, employees, and
volunteers from any loss or liability, financial or otherwise resulting from any and all claims, demands,
suits, actions, or causes of action, caused by any action, either direct or passive, the omission, failure to act,
or negligence on the part of Contractor, its employees, agents, representatives, or Subcontractors arising
out of the performance of work under this Agreement by Contractor, or by others under the direction or
supervision of Contractor.

If City’s personnel are involved in defending such actions, Contractor shall reimburse City for the time and
costs spent by such personnel at the rate charged City for such services by private professionals.

In determining the nature of the claim against City, the incident underlying the claim shall determine the
nature of the claim, notwithstanding the form of the allegations against City.

Nothing in this contract shall be interpreted to waive nor does the City, by entering into this contract,
waive any of the provisions found in Chapter 41 of the Nevada Revised Statutes.

Licenses and Permits:
The Contractor shall procure at his own expense all necessary licenses and permits and shall adhere to all
the laws, regulations and ordinances applicable to the performance of this Contract.

All Contractors, Sub-Contractors and Suppliers doing business within the City of Sparks are required to
obtain a current business license from the City of Sparks prior to commencement of this contract. Per
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16.

Sparks Municipal Code Section 5.08.020A: “It is unlawful for any person to transact business in the City
without first having obtained a license from the City to do so and without complying with all applicable
provisions of this title and paying the fee therefore.”

Insurance:

Contractor shall provide proof of Commercial General Liability Insurance and Automobile Liability,
Professional Liability and Workers” Compensation if applicable. prior to initiation of any services under
Bid, Proposal or Contract. Coverage shall be from a company authorized to transact business in the State
of Nevada and the City of Sparks and shall meet the following minimum specifications:

CONTRACTOR’S ATTENTION IS DIRECTED TO THE INSURANCE REQUIREMENTS BELOW.
IT IS HIGHLY RECOMMENDED THAT CONTRACTORS CONFER WITH THEIR RESPECTIVE
INSURANCE CARRIERS OR BROKERS TO DETERMINE IN ADVANCE OF BID SUBMISSION
THE AVAILABILITY OF INSURANCE CERTIFICATES AND ENDORSEMENTS AS PRESCRIBED
AND PROVIDED HEREIN. IF ANY CONTRACTOR FAILS TO COMPLY STRICTLY WITH THE
INSURANCE REQUIREMENTS, THAT CONTRACTOR MAY BE DISQUALIFIED FROM AWARD
OF THE CONTRACT.

INDUSTRIAL INSURANCE

It is understood and agreed that there shall be no Industrial Insurance coverage provided for Contractor or
any Sub-Contractor of the Contractor by the City. Contractor agrees, as a precondition to the performance
of any work under this Agreement and as a precondition to any obligation of the City to make any payment
under this Agreement to provide City with a certificate issued by an insurer in accordance with NRS
616B.627 and with a certificate of an insurer showing coverage pursuant to NRS 617.210.

It is further understood and agreed by and between City and Contractor that Contractor shall procure, pay
for, and maintain the above mentioned industrial insurance coverage at Contractor's sole cost and expense.

Should Contractor be self-funded for Industrial Insurance, Contractor shall so notify City in writing prior
to the signing of this Contract. City reserves the right to approve said retentions, and may request
additional documentation, financial or otherwise, for review prior to the signing of this Contract.

MINIMUM LIMITS OF INSURANCE
CONTRACTOR shall maintain coverages and limits no less than:

1. General Liability: $1,000,000 (or amount customarily carried by Contractor, whichever is greater)
combined single limit per occurrence for bodily injury, personal injury and property damage. If
Commercial General Liability Insurance or other form with a general aggregate limit is used, the general
aggregate limit shall be increased to equal twice the required occurrence limit or revised to apply
separately to this project or location.

2. Automobile Liability: $1,000,000 combined single limit per accident for bodily injury and property
damage. No aggregate limit may apply.
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3. Contractor Errors and Omissions Liability: $1,000,000 per claim and as an annual aggregate. Premium
costs incurred to increase Contractor's insurance levels to meet minimum contract limits shall be borne by
the Contractor at no cost to the City.

4. Workers’ Compensation: Contractor shall provide proof of worker’s compensation insurance as
required by NRS 616B.627 or proof that compliance with the provisions of Nevada Revised Statutes,
Chapters 616A-D and all other related chapters is not required.

Contractor will maintain Contractor liability insurance during the term of this Agreement and for a
period of three (3) years from the date of substantial completion of the project. In the event that
Contractor goes out of business during the term of this Agreement or the three (3) year period
described above, Contractor shall purchase Extended Reporting Coverage for claims arising out of
Contractor’s negligent acts, errors and omissions committed during the term of the Contractor Liability
Policy.

Should City and Contractor agree that higher Contractor Coverage limits are needed warranting a project
policy, project coverage shall be purchased and the premium for limits exceeding the above amount shall be
borne by City. City retains the option to purchase project insurance through Contractor's insurer or its own
source.

OTHER INSURANCE PROVISIONS
The policies are to contain, or be endorsed to contain, the following provisions:
1. General Liability and Automobile Liability Coverages
a. City, its officers, agents, employees, and volunteers are to be included as
insureds as respects damages and defense arising from: activities performed by
or on behalf of Contractor, including the insured's general supervision of
Contractor; products and completed operations of Contractor; premises owned,
occupied, or used by Contractor; or automobiles owned, leased, hired, or
borrowed by the Contractor. The coverage shall contain no special limitations on
the scope of protection afforded to City, its officers, employees, or volunteers.
b.  Contractor's insurance coverage shall be Primary insurance with respect to the
City, its officers, agents, employees, and volunteers. Any insurance or self-
insurance maintained by City, its officers, employees, or volunteers shall be
excess of Contractor's insurance and shall not contribute with it in any way.
c.  Any failure to comply with reporting provisions of the policies shall not affect
coverage provided to City, its officers, agents, employees, or volunteers.
d.  Contractor's insurance shall apply separately to each insured against whom claim
is made or suit is brought, except with respect to the limits of the insurer's
liability.

2. Property Coverages (If Applicable)
Contractor shall provide builders risk insurance on an “All Risk” basis on a policy
form satisfactory to City. The limit of coverage will be the amount necessary to
cover the bid value of any structures in the Contract or other value determined by
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City. City reserves the right to require Contractor to provide boiler and machinery
insurance coverage or other forms of property insurance. If the project is in a flood
plain, City reserves the right to require flood coverage at Contractor’s expense.
Losses paid under the property insurance policy or policies shall be paid directly to
City by the insurer(s).

3. All Coverages
Each insurance policy required by this clause shall be endorsed to state that coverage

shall not be suspended, voided, canceled, or non-renewed by either Contractor or by
the insurer, reduced in coverage or in limits except after thirty (30) days' prior written
notice by certified mail, return receipt requested, has been given to City except for
nonpayment of premium.

ACCEPTABILITY OF INSURERS

Insurance is to be placed with insurers with a Best's rating of no less than A-: VI1I. City, with the approval
of the Risk Manager, may accept coverage with carriers having lower Best's ratings upon review of
financial information concerning Contractor and insurance carrier. City reserves the right to require that
Contractor's insurer be a licensed and admitted insurer in the State of Nevada, or on the Insurance
Commissioner's approved but not admitted list.

VERIFICATION OF COVERAGE

Contractor shall furnish City with certificates of insurance and with original endorsements affecting
coverage required by this contract. The certificates and endorsements for each insurance policy are to be
signed by a person authorized by that insurer to bind coverage on its behalf.

Prior to the start of any Work, Contractor must provide the following documents to City of Sparks,
Attention: Purchasing Division, P.O. Box 857, Sparks, NV 89432-0857:

A. Certificate of Insurance. Contractor must provide a Certificate of Insurance form to the City of
Sparks to evidence the insurance policies and coverage required of Contractor.

B. Additional Insured Endorsements. An original Additional Insured Endorsement, signed by an
authorized insurance company representative, must be submitted to the City of Sparks, by
attachment to the Certificate of Insurance, to evidence the endorsement of the City of Sparks as
additional insured.

C. Policy Cancellation Endorsement. Except for ten days notice for non-payment of premium, each
insurance policy shall be endorsed to specify that without thirty (30) days prior written notice to the
City of Sparks, the policy shall not be cancelled, non-renewal or coverage and/or limits reduced or
materially altered, and shall provide that notices required by this paragraph shall be sent by
certified mailed to the address specified above. A copy of this signed endorsement must be
attached to the Certificate of Insurance.

D. Bonds (as Applicable). Bonds as required and/or defined in the original bid documents.
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17.

18.

All certificates and endorsements are to be addressed to the City of Sparks, Purchasing Division and
be received and approved by City before work commences. The City reserves the right to require
complete certified copies of all required insurance policies at any time.

SUBCONTRACTORS

Contractor shall include all Subcontractors as insureds under its policies or shall furnish separate
certificates and endorsements for each Subcontractor. All coverages for Subcontractors shall be subject to
all of the requirements stated herein.

MISCELLANEOUS CONDITIONS

1. Contractor shall be responsible for and remedy all damage or loss to any property, including
property of City, caused in whole or in part by Contractor, any Subcontractor, or anyone
employed, directed, or supervised by Contractor.

2. Nothing herein contained shall be construed as limiting in any way the extent to which
Contractor may be held responsible for payment of damages to persons or property resulting from
its operations or the operations of any Subcontractors under it.

3. In addition to any other remedies City may have if Contractor fails to provide or maintain any
insurance policies or policy endorsements to the extent and within the time herein required, City
may, at its sole option:

a. Purchase such insurance to cover any risk for which City may be liable through the
operations of Contractor under this Agreement and deduct or retain the amount of the
premiums for such insurance from any sums due under the Agreement;

b.  Order Contractor to stop work under this Agreement and/or withhold any payments
which become due Contractor here under until Contractor demonstrates compliance
with the requirements hereof; or,

c.  Terminate the Agreement.

Liquidated Damages:

If the Product is not delivered/Project is not completed within the time stipulated in the bid, the Contractor

shall pay to the City of Sparks as fixed, agreed and liquidated damages for delay and not as a penalty (it

being impossible to determine the actual damages occasioned by the delay) $ for each
day of delay until delivery is completed; the Contractor shall be liable to the City of Sparks for

the amount herein. This amount may be deducted from money due or to become due to the Contractor as

compensation under this proposal in the event the Contractor fails to meet delivery schedules or product
specifications.

Material Breach of Contract:

In the event Contractor fails to deliver the product and services as contracted for herein, to the satisfaction
of the City of Sparks or otherwise fails to perform any provisions of this Contract, the City, after providing
five (5) days written notice and Contractor’s failure to cure such breach within the time specified in the
notice, may without waiving any other remedy, make good the deficiencies and deduct the actual cost of
providing alternative products and/or services from payment due the Contractor. Non-performance after
the first notice of non-performance shall be considered a material breach of contract.
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19.

20.

21.

22.

23.

24.

25.

Force Majeure:

Neither party to the Contract shall be held responsible for delay or default caused by fire, riot, acts of God,
and/or war which is beyond that party's reasonable control. City may terminate the Contract upon written
notice after determining such delay or default will reasonably prevent successful performance of the
Contract.

Termination:

The City may terminate the Contract for material breach of contract upon ten (10) days written notice and
recover all damages, deducting any amount still due the Contractor from damages owed to the City, or seek
other remedy including action against all bonds. The Contractor may terminate the Contract for material
breach of contract upon thirty (30) days written notice to the City.

Assignment:

All of the terms, conditions and provisions of this Contract, and any amendments thereto, shall inure to the
benefit of and be binding upon the parties hereto, and their respective successors and assigns. The
Contractor shall not assign this Contract without the written consent of the City which will not be
unreasonably withheld.

Entire Contract:

This Contract constitutes the entire agreement of the parties and shall supersede all prior offers,
negotiations, agreements and contracts whether written or oral. Any modifications to the terms and
conditions of this Contract must be in writing and signed by both parties.

Severability:
If any part of this Contract is found to be void it will not affect the validity of the remaining terms of this
Contract which will remain in full force and effect.

Headings:

Paragraph titles or captions contained in this Contract are inserted only as a matter of convenience and for
reference only, and in no way define, limit, extend, or describe the scope of this Contract or the intent of
any provision herein.

Singular Includes the Plural; Gender; Title Reference:

Whenever the singular number is used in this Contract and when required by the context, the same shall
include the plural, and the use of any gender, be it masculine, feminine or neuter, shall include all of the
genders, and the word “person” or “entity” shall include corporation, firm, partnership, or any other
combination or association.

The use of the title “Bidder”, “Vendor”, “Contractor” or “Consultant” within this contract or associated

bid documents shall be deemed interchangeable and shall refer to the person or entity with whom the City
of Sparks is contracting for the service or product referenced within this contract.
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26. Execution:
The parties agree to execute such additional documents and to take such additional actions as are

reasonably necessary or desirable to carry out the purposes hereof. They also agree, acknowledge and
represent that all corporate authorizations have been obtained for the execution of this Contract and for the
compliance with each and every term hereof. Each undersigned officer, representative or employee
represents that he or she has the authority to execute this Contract on behalf of the party for whom he or
she is signing.

IN WITNESS WHEREOF, the City of Sparks has caused this Contract to be executed by its officers
thereunto duly authorized and the Consultant has subscribed same, all on the day and year first above written.

CITY OF SPARKS, NEVADA
(Vendor) A Municipal Corporation

By: By:
Geno R. Martini, Mayor

(Title)
APPROVED AS TO FORM ATTEST:
City Attorney Teresa Gardner, City Clerk
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CITY OF SPARKS, NEVADA - BOND OF FAITHFUL PERFORMANCE

Bid #:

Bond #:

Surety Rating:

NV License #:

Appt. Agent Countersigning - List below with address

KNOW ALL MEN BY THESE PRESENTS: That WHEREAS, the City of Sparks in the State of Nevada has awarded to
(CONTRACTOR NAME) hereinafter designated as the “Principal” a contract for Bid # BID NUMBER, PWP # PWP NUMBER,
for the PROJECT TITLE and

WHEREAS, said Principal is required under the terms of said contract to furnish a bond for the faithful and proper performance of the
Contract and the Bonding Company has an “A” or better rating with Moody’s or A.M. Best and T-Listed with the U.S. Treasury
Department;

NOW, THEREFORE, we the Principal and as Surety, are held and firmly bound
unto the City of Sparks in the State of Nevada, in the penal sum of (WRITTEN COST) dollars ($ ), lawful money of
the United States, being not less than one hundred percent (100%) of the estimated contract cost of the work, for the payment of which
sum well and truly to be made, we bind ourselves, our heirs, executors, administrators and successors, jointly and severally, firmly by
these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH that if the above bound Principal, his or its heirs, executors, administrators,
successors or assigns, shall in all things stand to and abide by, and well and truly keep and faithfully perform the covenants, conditions
and agreements in the said contract and any alterations made as therein provided on his or their part to be kept and performed at the
time and in the manner therein specified, and in all respects according to their true intent and meaning, and shall indemnify and save
harmless the City of Sparks in the State of Nevada, its officers and agents as therein stipulated, then this obligation shall become null
and void; otherwise, it shall be and remain in full force and virtue.

As a condition precedent to the satisfactory completion of the said contract, the above obligation shall hold good for a period of one
(1) year after the completion and acceptance of the said work, during which time, if the above bounden principal, his or its heirs,
executors, administrators, successors or assigns shall fail to make full, complete and satisfactory repair and replacements or totally
protect the said City of Sparks in the State of Nevada from loss or damage made evident during said period of one (1) year from the
date of acceptance of said works, and resulting from or caused by defective materials or faulty workmanship in the prosecution of the
work done, the obligation in the said sum of (WRITTEN COST) dollars ($ ) shall remain in full force and virtue;
otherwise the above obligation shall be void.

And the said Surety, for value received, hereby stipulates and agrees that no change, extension of time, alteration, or addition to the
terms of the contract or to the work to be performed thereunder or the specifications accompanying the same shall in anyway effect its
obligations on this bond, and it does hereby waive notice of any such change, extension of time, alteration, or addition to the terms of
the contract, to the work or to the specifications.

IN WITNESS WHEREOF, the above bound parties have executed this instrument under their seals this day of
, 20, the name and corporate party being hereto affixed and these presents duly signed by its undersigned
representative, pursuant to authority of its governing body.

Principal

By

Surety

City of Sparks Bid Package (Updated 7/2/2013)
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CITY OF SPARKS, NEVADA - Payment Bond — Labor & Materials

Bid #:

Bond #:

Surety Rating:

NV License #:

Appt. Agent Countersigning - List below with address

KNOW ALL MEN BY THESE PRESENTS: That WHEREAS, the City of Sparks in the State of Nevada, has awarded to
CONTRACTOR, hereinafter designated as the “Principal” a Contract for Bid # BID NUMBER, PWP # PWP NUMBER, for the
PROJECT TITLE and

WHEREAS, said Principal is required under the terms of said contract to furnish a Bond for the faithful and proper performance of the
Contract and the Bonding Company has an “A” or better rating with Moody’s or A.M. Best and T-Listed with the U.S. Treasury
Department;

NOW, THEREFORE, we, the Principal, and as Surety, are held and firmly bound unto the
City of Sparks in the State of Nevada, in the penal sum of WRITTEN AMOUNT dollars ($ ), lawful money of the
United States, being not less than one hundred percent (100%) of the estimated contract cost of the work for the payment of which
sum well and truly to be made, we bind ourselves, our heirs, executors, administrators, and successors, jointly and severally firmly by
these presents.

NOW, THEREFORE, THE CONDITION OF THIS OBLICATION IS SUCH that if the above bounden principal, his or its heirs,
executors, administrators, successors, or assigns, shall fail to pay for any materials, provisions, provender or other supplies,
implements, or machinery used in, upon, for, or about the performance of the work contracted to be done or for any work or labor
thereon of any kind, or for amounts due under the Unemployment Compensation Law with respect to such work or labor as required
by the provisions of NRS 612, and provided that the claimant shall have complied with the provisions of said law, the Surety hereon
will pay for the same within thirty (30) calendar days an amount not exceeding the sum specified in this bond, then the above
obligation shall be null and void; otherwise to remain in full force and account. In case suit is brought upon this bond, the said Surety
agrees to pay a reasonable attorney’s fees to be fixed by the Court.

The Bond shall insure to the benefit of any and all persons, companies and corporations entitled to file claims under NRS 339 as to
give a right of action to them or their assigns in any suit brought upon this Bond.

IN WITNESS WHEREOF, the above bound parties have executed this instrument under their seals this day of
, 20___, the name and corporate seal of each corporate party being hereto affixed and these presents duly signed by
its undersigned representative, pursuant to authority of its governing body.

Principal

By

Surety

By

City of Sparks Bid Package (Updated 7/2/2013)
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	City Hall Electrical Upgrade-BID ITEM SCHEDULE
	Bid Schedule Notes

	City Hall Electrical Upgrade-FRONT END
	CERTIFICATION REGARDING DEBARMENT, SUSPENSION, AND OTHER RESPONSIBIILTY MATTERS
	GENERAL CONDITIONS
	Scope of Bid/Proposal:  Bids/Proposals are hereby requested for CITY HALL ELECTRICAL UPGRADE, as per specifications herein.



	City Hall Electrical Upgrade-SPECIALS
	City Hall Electrical Upgrade-CLARIFICATIONS
	City Hall Electrical Upgrade-TECHNICALS
	033053 - MISCELLANEOUS CAST-IN-PLACE CONCRETE
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section includes cast-in-place concrete, including reinforcement, concrete materials, mixture design, placement procedures, and finishes.
	Types of work included are:
	Equipment pads indoor.
	Equipment pads outdoor.
	Exterior walkways.


	ACTION SUBMITTALS
	Product Data: For each type of product indicated.
	Other Action Submittal:
	Design Mixtures: For each concrete mixture.


	QUALITY ASSURANCE
	Ready-Mix-Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	Comply with the following sections of 2TACI 3012T, unless modified by requirements in the Contract Documents:
	"General Requirements."
	"Formwork and Formwork Accessories."
	"Reinforcement and Reinforcement Supports."
	"Concrete Mixtures."
	"Handling, Placing, and Constructing."
	"Lightweight Concrete."

	Comply with ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."


	PRODUCTS
	FORMWORK
	Furnish formwork and formwork accessories according to 2TACI 3012T.

	STEEL REINFORCEMENT
	Reinforcing Bars: ASTM A 615/A 615M, 2TGrade 602T, deformed.
	Plain-Steel Wire: ASTM A 82/A 82M, as drawn.
	Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, fabricated from as-drawn steel wire into flat sheets.
	Deformed-Steel Welded Wire Reinforcement: ASTM A 497/A 497M, flat sheet.

	CONCRETE MATERIALS
	Cementitious Material: Use the following cementitious materials, of the same type, brand, and source throughout Project:
	Portland Cement: ASTM C 150, [Type I] [Type II] [Type I/II] [Type III] [Type V].

	Normal-Weight Aggregate: ASTM C 33, graded, 2T1-1/2-inch2T6T (38-mm)6T nominal maximum aggregate size.
	Water: ASTM C 94/C 94M.

	ADMIXTURES
	Air-Entraining Admixture: ASTM C 260.
	Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures...
	Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	Retarding Admixture: ASTM C 494/C 494M, Type B.
	Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.


	RELATED MATERIALS
	Vapor Retarder: Plastic sheet, ASTM E 1745, Class A or B.
	Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 2T10 mils2T6T (0.25 mm)6T thick; or plastic sheet, ASTM E 1745, Class C.
	Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber, or ASTM D 1752, cork or self-expanding cork.

	CURING MATERIALS
	Evaporation Retarder: Waterborne, monomolecular film forming; manufactured for application to fresh concrete.
	Absorptive Cover: AASHTO M 182, Class 3, burlap cloth or cotton mats.
	Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	Water: Potable.
	Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B.
	Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, Type 1, Class A.

	CONCRETE MIXTURES
	Comply with 2TACI 3012T requirements for concrete mixtures.
	Normal-Weight Concrete: Prepare design mixes, proportioned according to 2TACI 3012T, as follows:
	Minimum Compressive Strength: 2T4500 psi2T6T (31 MPa)6T at 28 days.
	Slump Limit: 2T4 inches2T6T (100 mm)6T, plus or minus 2T1 inch2T6T (25 mm)6T.
	Air Content: Maintain within range permitted by 2TACI 3012T. Do not allow air content of trowel-finished floor slabs to exceed 3 percent.


	CONCRETE MIXING
	Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M, and furnish batch ticket information.
	When air temperature is above 2T90 deg F2T6T (32 deg C)6T, reduce mixing and delivery time to 60 minutes.



	EXECUTION
	FORMWORK
	Design, construct, erect, brace, and maintain formwork according to 2TACI 3012T6T.

	EMBEDDED ITEMS
	Place and secure anchorage devices and other embedded items required for adjoining work attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

	VAPOR RETARDERS
	Install, protect, and repair vapor retarders according to ASTM E 1643; place sheets in position with longest dimension parallel with direction of pour.
	Lap joints 2T6 inches2T6T (150 mm)6T and seal with manufacturer's recommended adhesive or joint tape.


	STEEL REINFORCEMENT
	Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing concrete.


	JOINTS
	General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	Construction Joints: Locate and install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Engineer.
	Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of concrete thickness, as follows:
	Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint with groover tool to a radius of 2T1/8 inch2T6T (3.2 mm)6T. Repeat grooving of contraction joints after applying surface finishes. Eliminate gr...
	Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 2T1/8-inch-2T6T (3.2-mm-)6T wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and be...

	Isolation Joints: Install joint-filler strips at junctions with slabs-on-grade and vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	Extend joint fillers full width and depth of joint, terminating flush with finished concrete surface, unless otherwise indicated.


	CONCRETE PLACEMENT
	Comply with 2TACI 3012T for placing concrete.
	Before test sampling and placing concrete, water may be added at Project site, subject to limitations of 2TACI 3012T.
	Do not add water to concrete during delivery, at Project site, or during placement.
	Consolidate concrete with mechanical vibrating equipment.
	Equipment Bases and Foundations:
	Coordinate sizes and locations of concrete bases with actual equipment provided.
	Construct concrete bases 2T4 inches2T6T (100 mm)6T high unless otherwise indicated; and extend base not less than 2T6 inches2T6T (150 mm)6T in each direction beyond the maximum dimensions of supported equipment unless otherwise indicated or unless req...
	Minimum Compressive Strength: 2T4500 psi2T6T (31 MPa)6T at 28 days.
	Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 2T18-inch2T6T (450-mm)6T centers around the full perimeter of concrete base.
	For supported equipment, install epoxy-coated anchor bolts that extend through concrete base, and anchor into structural concrete substrate.
	Prior to pouring concrete, place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	Cast anchor-bolt insert into bases. Install anchor bolts to elevations required for proper attachment to supported equipment.


	FINISHING FORMED SURFACES
	Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie holes and defective areas repaired and patched. Remove fins and other projections exceeding 2T1/2 inch2T6T (13 mm)6T.
	Apply to concrete surfaces not exposed to public view.

	Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defective areas. Remove fins and other projections exceeding 2T1/8 i...
	Apply to concrete surfaces exposed to public view.

	Rubbed Finish: Apply the following rubbed finish, defined in 2TACI 3012T, to smooth-formed finished as-cast concrete where indicated:
	Smooth-rubbed finish.
	Grout-cleaned finish.
	Cork-floated finish.

	Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces. Continue final surface treatment of formed surfa...

	FINISHING UNFORMED SURFACES
	General: Comply with ACI 302.1R for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	Screed surfaces with a straightedge and strike off. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane before excess moisture or bleedwater appears on surface.
	Do not further disturb surfaces before starting finishing operations.

	Nonslip Broom Finish: Apply a nonslip broom finish to surfaces indicated and to exterior concrete platforms, steps, pads, walkways, and ramps. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom ...

	CONCRETE PROTECTING AND CURING
	General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and with 2TACI 3012T for hot-weather protection during curing.
	Evaporation Retarder: Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 2T0.2 lb/sq. ft. x h2T6T (1 kg/sq. m x h)6T before and during finishing operations. Apply according to manufacturer'...
	Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	Curing Methods: Cure formed and unformed concrete for at least seven days by one or a combination of the following methods:
	Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	Water.
	Continuous water-fog spray.
	Absorptive cover, water saturated and kept continuously wet. Cover concrete surfaces and edges with 2T12-inch2T6T (300-mm)6T lap over adjacent absorptive covers.

	Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 2T12 inches2T6T (300 mm)6T, and sealed by waterproof tape or adhesive. ...
	Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coating a...
	Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial a...


	FIELD QUALITY CONTROL
	Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	Tests: Perform according to 2TACI 3012T.
	Testing Frequency: One composite sample shall be obtained for each day's pour of each concrete mix exceeding 2T5 cu. yd.2T6T (4 cu. m)6T but less than 2T25 cu. yd.2T6T (19 cu. m)6T, plus one set for each additional 2T50 cu. yd.2T6T (38 cu. m)6T or fra...
	Testing Frequency: One composite sample shall be obtained for each 2T100 cu. yd.2T6T (76 cu. m)6T or fraction thereof of each concrete mix placed each day.


	REPAIRS
	Remove and replace concrete that does not comply with requirements in this Section.



	260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section Includes:
	Building wires and cables rated 600 V and less.
	Connectors, splices, and terminations rated 600 V and less.


	ACTION SUBMITTALS
	Product Data: For each type of product.

	INFORMATIONAL SUBMITTALS
	Qualification Data: For testing agency.
	Field quality-control reports.

	QUALITY ASSURANCE
	Testing Agency Qualifications: Member company of NETA or an NRTL.
	Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.



	PRODUCTS
	CONDUCTORS AND CABLES
	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:
	Basis-of-Design Product: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TAlpha Wire.
	5TBelden Inc5T.
	5TEncore Wire Corporation5T.
	5TGeneral Cable Technologies Corporation5T.
	5TSouthwire Incorporated5T.

	Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.
	Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-THWN-2.
	Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for Type SO with ground wire.

	CONNECTORS AND SPLICES
	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:
	Basis-of-Design Product: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5THubbell Power Systems, Inc5T.
	5TIdeal Industries, Inc5T.
	5TIlsco5T; a branch of Bardes Corporation.
	5TNSi Industries LLC.5T
	5TO-Z/Gedney5T; a brand of the EGS Electrical Group.
	5T3M5T; Electrical Markets Division.
	5TTyco Electronics5T.

	Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated.

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


	EXECUTION
	CONDUCTOR MATERIAL APPLICATIONS
	Feeders: Copper. 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.

	CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	Service Entrance: Type THHN-2-THWN-2, single conductors in raceway.
	Exposed Feeders: Type THHN-2-THWN-2, single conductors in raceway.
	Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-2-THWN-2, single conductors in raceway.
	Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-2-THWN-2, single conductors in raceway.
	Feeders Installed below Raised Flooring: Type THHN-2-THWN-2, single conductors in raceway.
	Exposed Branch Circuits, Including in Crawlspaces: Type THHN-2-THWN-2, single conductors in raceway.
	Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-2-THWN-2, single conductors in raceway. Metal-clad cable, Type MC, only where specifically noted on drawings and approved by Engineer.
	Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN-2-THWN-2, single conductors in raceway.
	Branch Circuits Installed below Raised Flooring: Type THHN-2-THWN-2, single conductors in raceway.
	Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless-steel, wire-mesh, strain relief device at terminations to suit application.

	INSTALLATION OF CONDUCTORS AND CABLES
	Conceal cables in finished walls, ceilings, and floors unless otherwise indicated or approved by Engineer.
	Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	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 and that possess equivalent or better mechanical strength and insulation ratings than unspliced 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 "Identification for Electrical Systems."
	Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	FIRESTOPPING
	Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Section 078413 "Penetration Firestopping."

	FIELD QUALITY CONTROL
	Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	Perform the following tests and inspections:
	After installing conductors and cables and before electrical circuitry has been energized, test service entrance and feeder conductors for compliance with requirements.
	Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of Ueach spliceU in conductors No. 3 AWG and larger. Remove box and equipment covers so splices are accessible to portable scan...
	Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each splice 11 months after date of Substantial Completion.
	Instrument: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.
	Record of Infrared Scanning: Prepare a certified report that identifies splices checked and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	Test and Inspection Reports: Prepare a written report to record the following:
	Procedures used.
	Results that comply with requirements.
	Results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

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



	260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section includes grounding and bonding systems and equipment, plus the following special applications:
	Underground distribution grounding.
	Ground bonding common with lightning protection system.
	Foundation steel electrodes.


	ACTION SUBMITTALS
	Product Data: For each type of product indicated.

	INFORMATIONAL SUBMITTALS
	As-Built Data: Plans showing dimensioned as-built locations of grounding features specified in "Field Quality Control" Article, including the following:
	Test wells.
	Ground rods.
	Ground rings.
	Grounding arrangements and connections for separately derived systems.

	Qualification Data: For testing agency and testing agency's field supervisor.
	Field quality-control reports.

	CLOSEOUT SUBMITTALS
	Operation and Maintenance Data: For grounding to include in emergency, operation, and maintenance manuals.
	In addition to items specified in requirements of General and Supplementary Conditions, include the following:
	Instructions for periodic testing and inspection of grounding features at test wells, ground rings, and grounding connections for separately derived systems based on NETA MTS.
	Tests shall determine if ground-resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if values do not.
	Include recommended testing intervals.




	QUALITY ASSURANCE
	Testing Agency Qualifications: Member company of NETA or an NRTL.
	Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

	Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	Comply with UL 467 for grounding and bonding materials and equipment.


	PRODUCTS
	MANUFACTURERS
	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:
	Basis-of-Design Product: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TBurndy; Part of Hubbell Electrical Systems5T.
	5TERICO International Corporation5T.
	5TFushi Copperweld Inc5T.
	5TGalvan Industries, Inc.; Electrical Products Division, LLC5T.
	5TILSCO5T.
	5TO-Z/Gedney; A Brand of the EGS Electrical Group5T.


	SYSTEM DESCRIPTION
	Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	Comply with UL 467 for grounding and bonding materials and equipment.

	CONDUCTORS
	Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	Bare Copper Conductors:
	Solid Conductors: ASTM B 3.
	Stranded Conductors: ASTM B 8.
	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.

	Grounding Bus: Predrilled rectangular bars of annealed copper, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart. Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and shall be Lexan or PVC, impul...

	CONNECTORS
	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.
	Bolted Connectors for Conductors and Pipes: Copper or copper alloy.
	Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

	GROUNDING ELECTRODES
	Ground Rods: Copper-clad steel; 3/4 inch by 10 feet (19 mm by 3 m).


	EXECUTION
	APPLICATIONS
	Conductors: Install solid conductor for No. 10 AWG and smaller, and stranded conductors for No. 8 AWG and larger unless otherwise indicated.
	Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG minimum.
	Bury at least 24 inches (600 mm) below grade.

	Isolated Grounding Conductors: Green-colored insulation with continuous yellow stripe. On feeders with isolated ground, identify grounding conductor where visible to normal inspection, with alternating bands of green and yellow tape, with at least thr...
	Conductor Terminations and Connections:
	Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
	Underground Connections: Welded connectors except at test wells and as otherwise indicated.
	Connections to Ground Rods at Test Wells: Bolted connectors.
	Connections to Structural Steel: Welded connectors.


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

	GROUNDING SEPARATELY DERIVED SYSTEMS
	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.

	GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	Comply with IEEE C2 grounding requirements.
	Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above finished floor. Protect ground rods passing through concrete floor with a double w...
	Grounding Connections to Manhole and Handhole Components: Bond exposed-metal parts such as inserts, cable racks, pulling irons, within each manhole or handhole, to ground rod or grounding conductor. Make connections with No. 4 AWG minimum, stranded, h...
	Service Switchboard: Install four ground rods and ground ring around the pad. Ground service switchboard and noncurrent-carrying metal items associated with substations by connecting them to underground cable and grounding electrodes. Bury ground ring...

	EQUIPMENT GROUNDING
	Install insulated equipment grounding conductors with all feeders and branch circuits.
	Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	Feeders and branch circuits.
	Lighting circuits.
	Receptacle circuits.
	Single-phase motor and appliance branch circuits.
	Three-phase motor and appliance branch circuits.
	Flexible raceway runs.
	Armored and metal-clad cable runs.

	Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor connected to the receptacle grounding terminal. Isolate conductor from raceway and from panelboard grounding terminals. Terminate at equipment grounding conduct...
	Isolated Equipment Enclosure Circuits: For designated equipment supplied by a branch circuit or feeder, isolate equipment enclosure from supply circuit raceway with a nonmetallic raceway fitting listed for the purpose. Install fitting where raceway en...
	Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate insulated equipment grounding conductor in addition to grounding conductor installed with branch-circuit conductors.

	INSTALLATION
	Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final grade unless otherwise indicated.
	Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated. Make connections without exposing steel or damaging coating if any.
	For grounding electrode system, install at least four rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are specified in Section 260543 "Underground Ducts and Raceways for Electrical Systems," and shall be at least 12 inches (300 mm) deep, with cover.
	Test Wells: Install at least one test well for each service unless otherwise indicated. Install at the ground rod electrically closest to service entrance. Set top of test well flush with finished grade or floor.

	Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so vibration is not transmitted to rigidly mounted equipment.
	Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	Grounding and Bonding for Piping:
	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 ...
	Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. Connect to pipe with a bolted connector.
	Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	Grounding for Steel Building Structure: Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 60 feet (18 m) apart.
	Ground Ring: Install a grounding conductor, electrically connected to each building structure ground rod and to each indicated item, extending around the perimeter of area or item indicated.
	Install copper conductor not less than No. 2/0 AWG for ground ring and for taps to building steel.
	Bury ground ring not less than 24 inches (600 mm) not less than 6” from concrete pad foundation.


	FIELD QUALITY CONTROL
	Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	Perform tests and inspections.
	Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	Tests and Inspections:
	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, and at individual ground rods. Make tests at ground rods before any conduc...
	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 g...
	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...

	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:
	Power and Lighting Distribution Equipment: 5 ohms.
	Service Switchboard and Generator: 1 ohm.
	Handhole Grounds: 10 ohms.

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



	260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	This Section includes the following:
	Hangers and supports for electrical equipment and systems.
	Construction requirements for concrete bases.

	Related Sections include the following:
	Section 260548.16 "Seismic Controls for Electrical Systems" for products and installation requirements necessary for compliance with seismic criteria.


	DEFINITIONS
	EMT: Electrical metallic tubing.
	IMC: Intermediate metal conduit.
	RMC: Rigid metal conduit.

	PERFORMANCE REQUIREMENTS
	Delegated Design: Design supports for multiple raceways, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	Design supports for multiple raceways capable of supporting combined weight of supported systems and its contents.
	Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.
	Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads calculated or imposed for this Project, with a minimum structural safety factor of five times the applied force.

	ACTION SUBMITTALS
	Product Data: For the following:
	Steel slotted support systems.
	Nonmetallic slotted support systems.

	Shop Drawings: Show fabrication and installation details and include calculations for the following:
	Trapeze hangers. Include Product Data for components.
	Steel slotted channel systems. Include Product Data for components.
	Nonmetallic slotted channel systems. Include Product Data for components.
	Equipment supports.


	INFORMATIONAL SUBMITTALS
	Welding certificates.

	QUALITY ASSURANCE
	Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	Comply with NFPA 70.

	COORDINATION
	Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified together with concrete Specifications.


	PRODUCTS
	SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field assembly.
	Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	Manufacturers: Subject to compliance with requirements, provide products by one of the following or equivalent:
	5TAllied Tube & Conduit5T.
	5TCooper B-Line, Inc5T.
	5TERICO International Corporation5T.
	5TGS Metals Corp5T.
	5TThomas & Betts Corporation5T.
	5TUnistrut; Atkore International5T.
	5TWesanco, Inc5T.

	Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-4.
	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.
	Channel Dimensions: Selected for applicable load criteria.

	Raceway and Cable Supports: As described in NECA 1 and NECA 101.
	Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for non-armored electrical conductors or cables in riser conduits. Plugs shall have number, size, and shape of con...
	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:
	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.
	Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	5THilti, Inc5T.
	5TITW Ramset/Red Head; Illinois Tool Works, Inc5T.
	5TMKT Fastening, LLC5T.
	5TSimpson Strong-Tie Co., Inc5T.


	Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened portland cement concrete with tension, shear, and pullout capacities appropriate for supported loads and building materials in which used.
	Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	5TManufacturers:5T Subject to compliance with requirements, provide products by one of the following:
	5TCooper B-Line, Inc5T.
	5TEmpire Tool and Manufacturing Co., Inc5T.
	5THilti, Inc5T.
	5TITW Ramset/Red Head; Illinois Tool Works, Inc5T.
	5TMKT Fastening, LLC5T.


	Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS Type 18; complying with MFMA-4 or MSS SP-58.
	Clamps for Attachment to Steel Structural Elements: MSS SP-58, type 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.


	FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.


	EXECUTION
	APPLICATION
	Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems except if requirements in this Section are stricter.
	Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: 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.
	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.

	SUPPORT INSTALLATION
	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, as permitted in 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 ...
	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:
	To Wood: Fasten with lag screws or through bolts.
	To New Concrete: Bolt to concrete inserts.
	To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	To Existing Concrete: Expansion anchor fasteners.
	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 ...
	To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.
	To Light Steel: Sheet metal screws.
	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 by means t...

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

	INSTALLATION OF FABRICATED METAL SUPPORTS
	Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	Field Welding: Comply with AWS D1.1/D1.1M.

	CONCRETE BASES
	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 are specified in Section 033053 "Miscellaneous Cast-in-Place Concrete."
	Anchor equipment to concrete base.
	Place and secure anchorage devices. Use supported equipment manufacturer's setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	Install anchor bolts to elevations required for proper attachment to supported equipment.
	Install anchor bolts according to anchor-bolt manufacturer's written instructions.


	PAINTING
	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.
	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.



	260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section Includes:
	Metal conduits, tubing, and fittings.
	Metal wireways and auxiliary gutters.
	Boxes, enclosures, and cabinets.
	Handholes and boxes for exterior underground cabling.

	Related Requirements:
	Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior ductbanks, manholes, and underground utility construction.


	DEFINITIONS
	GRC: Galvanized rigid steel conduit.
	IMC: Intermediate metal conduit.

	ACTION SUBMITTALS
	Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and attachment details.


	PRODUCTS
	METAL CONDUITS, TUBING, AND FITTINGS
	UManufacturersU: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	5TUAFC Cable Systems, IncU5T.
	5TUAllied Tube & ConduitU5T.
	5TUAnamet Electrical, IncU5T.
	5TUElectri-Flex CompanyU5T.
	5TUO-Z/GedneyU5T.
	5TUPicoma IndustriesU5T.
	5TURepublic ConduitU5T.
	5TURobroy IndustriesU5T.
	5TUSouthwire CompanyU5T.
	5TUThomas & Betts CorporationU5T.
	5TUWestern Tube and Conduit CorporationU5T.
	5TUWheatland Tube CompanyU5T.

	Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	GRC: Comply with ANSI C80.1 and UL 6.
	IMC: Comply with ANSI C80.6 and UL 1242.
	EMT: Comply with ANSI C80.3 and UL 797.
	FMC: Comply with UL 1; zinc-coated steel or aluminum.
	LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
	Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA 70.
	Fittings for EMT:
	Material: Steel.
	Type: Compression.

	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.

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

	METAL WIREWAYS AND AUXILIARY GUTTERS
	UManufacturersU: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following or equivalent:
	5TUCooper B-Line, IncU5T.
	5TUHoffmanU5T.
	5TUMono-Systems, IncU5T.
	5TUSquare DU5T.

	Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 Indoor, Type 3R outdoor, unless otherwise indicated, and sized according to NFPA 70.
	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: Screw-cover type, flanged-and-gasketed type for exterior applications unless otherwise indicated.
	Finish: Manufacturer's standard enamel finish.

	BOXES, ENCLOSURES, AND CABINETS
	UManufacturersU: Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	5TUAdaletU5T.
	5TUCooper Technologies CompanyU5T; Cooper Crouse-Hinds.
	5TUEGS/Appleton ElectricU5T.
	5TUErickson Electrical Equipment CompanyU5T.
	5TUFSR IncU5T.
	5TUHoffmanU5T.
	5TUHubbell IncorporatedU5T.
	5TUKraloyU5T.
	5TUMilbank Manufacturing CoU5T.
	5TUMono-Systems, IncU5T.
	5TUO-Z/GedneyU5T.
	5TURACO; HubbellU5T.
	5TURobroy IndustriesU5T.
	5TUSpring City Electrical Manufacturing CompanyU5T.
	5TUStahlin Non-Metallic EnclosuresU5T.
	5TUThomas & Betts CorporationU5T.

	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 or aluminum, Type FD, with gasketed cover.
	Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
	Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	Cut-In-Style Device Box Dimensions: 4 inches by 2-1/8 inches by 2-1/8 inches deep (100 mm by 60 mm by 60 mm deep) and designed for installation in sheet rock walls.
	Gangable boxes are prohibited.
	Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 indoors, Type 3R exterior, with continuous-hinge cover with flush latch unless otherwise indicated.
	Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
	Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

	Cabinets:
	NEMA 250, Type 1 indoors, Type 3R exterior, 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.


	HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	General Requirements for Handholes and Boxes:
	Boxes and handholes for use in underground systems shall be designed and identified as defined in NFPA 70, for intended location and application.
	Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a combination of the two.
	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:
	5TU Basis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUArmorcast Products CompanyU5T.
	5TUCarson Industries LLCU5T.
	5TUNewBasisU5T.
	5TUOldcastle Precast, IncU5T.
	5TUQuazite: Hubbell Power System, IncU5T.
	5TUSynertech Moulded ProductsU5T.

	Standard: Comply with SCTE 77.
	Configuration: Designed for flush burial with closed bottom unless otherwise indicated.
	Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load rating consistent with enclosure and handhole location.
	Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
	Cover Legend: Molded lettering, "ELECTRIC.".
	Conduit Entrance Provisions: Conduit-terminating fittings shall mate with entering ducts for secure, fixed installation in enclosure wall.
	Handholes 2T12 Inches Wide by 24 Inches Long2T6T (300 mm Wide by 600 mm Long)6T and Larger: Have inserts for cable racks and pulling-in irons installed before concrete is poured.


	SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES
	Handhole and Pull-Box Prototype Test: Test prototypes of handholes and boxes for compliance with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.
	Tests of materials shall be performed by an independent testing agency.
	Strength tests of complete boxes and covers shall be by either an independent testing agency or manufacturer. A qualified registered professional engineer shall certify tests by manufacturer.
	Testing machine pressure gages shall have current calibration certification complying with ISO 9000 and ISO 10012 and traceable to NIST standards.



	EXECUTION
	RACEWAY APPLICATION
	Outdoors: Apply raceway products as specified below unless otherwise indicated:
	Exposed Conduit: GRC or IMC.
	Concealed Conduit, Aboveground: GRC, IMC, EMT.
	Underground Conduit: Type EPC-40-PVC direct buried.
	Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.
	Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

	Indoors: Apply raceway products as specified below unless otherwise indicated:
	Exposed, Not Subject to Physical Damage: EMT.
	Exposed, Not Subject to Severe Physical Damage: EMT.
	Exposed and Subject to Severe Physical Damage: GRC or IMC. Raceway locations include the following:
	Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	Mechanical rooms.

	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 or IMC.
	Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless steel in damp or wet locations.

	Minimum Raceway Size: 2T1/2-inch2T6T (16-mm)6T trade size.
	Raceway Fittings: Compatible with raceways and suitable for use and location.
	Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply with NEMA FB 2.10.
	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 manufactur...
	EMT: Use compression, steel fittings. Comply with NEMA FB 2.10.
	Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

	Do not install aluminum boxes or fittings in contact with concrete or earth.
	Install exposed raceways only where indicated on Drawings or approved by the Engineer.

	INSTALLATION
	Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in specific ...
	Keep raceways at least 2T6 inches2T6T (150 mm)6T away from parallel runs of flues and steam or hot-water pipes. Install horizontal raceway runs above water and steam piping.
	Complete raceway installation before starting conductor installation.
	Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	Arrange stub-ups so curved portions of bends are not visible above finished slab.
	Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 2T12 inches2T6T (300 mm)6T of changes in direction.
	Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated or approved by Engineer. Install conduits parallel or perpendicular to building lines.
	Support conduit within 2T12 inches2T6T (300 mm) 6Tof enclosures to which attached.
	Raceways Embedded in Slabs:
	Run conduit larger than 2T1-inch2T6T (27-mm)6T 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 2T10-foot2T6T (3-m)6...
	Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	Arrange raceways to keep a minimum of 2T2 inches2T6T (50 mm)6T of concrete cover in all directions.
	Do not embed threadless fittings in concrete unless specifically approved by Engineer for each specific location.

	Stub-ups to Above Recessed Ceilings:
	Use EMT, IMC, or RMC for raceways.
	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.
	Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 2T1-1/4-inch2T6T (35mm)6T trade size and insulated throat metal bushings on 2T1-1/2-inch2T6T (41-mm)6T trade...
	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 2T2-inch2T6T (53-mm)6T 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 2T200-lb2T6T (90-kg)6T tensile strength. Leave at least 2T12 inches2T6T (300 mm)6T of slack at each end of pull wire. Cap underground raceways desi...
	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 adj...
	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:
	Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	Where an underground service raceway enters a building or structure.
	Where otherwise required by NFPA 70.

	Expansion-Joint Fittings:
	Install expansion fittings at all locations where conduits cross building or structure expansion joints and on all conduit runs exceeding 150 feet in length.
	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 mov...

	Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 2T72 inches2T6T (1830 mm)6T of flexible conduit for equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	Use LFMC in damp or wet locations subject to severe physical damage.
	Use LFMC in damp or wet locations not subject to severe physical damage.

	Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to center of box unless otherwise indicated.
	Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight connection between box and cover plate or support...
	Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	Locate boxes so that cover or plate will not span different building finishes.
	Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.

	INSTALLATION OF UNDERGROUND CONDUIT
	Direct-Buried Conduit:
	Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 2T6 inches2T6T (150 mm)6T in nominal diameter.
	Install backfill as specified in Section 312000 "Earth Moving."
	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 ...
	Install manufactured duct elbows for stub-ups at new switchboard equipment and at building entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts throughout length of elbow.
	Install manufactured rigid steel conduit elbows for stub-ups at equipment and at building entrances through floor.
	Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 2T3 inches2T6T (75 mm)6T of concrete for a minimum of 2T12 inches2T6T (300 mm)6T on each side of the coupling.
	For stub-ups at equipment mounted on outdoor concrete bases and where conduits penetrate building foundations, extend steel conduit horizontally a minimum of 2T60 inches2T6T (1500 mm)6T from edge of foundation or equipment base. Install insulated grou...

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


	INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 2T1/2-inch2T6T (12.5-mm)6T sieve to 2TNo. 42T6T (4.75-mm)6T sieve and compacted to same density as adjacent undisturbed earth.
	Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of other enclosures 2T1 inch2T6T (25 mm)6T above finished grade.
	Install handholes with bottom below frost line, (approximately 24”) below grade.
	Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated. Select arm lengths to be long enough to provide spare space for futur...
	Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to be used, and seal around penetrations after fittings ...

	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
	Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."

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




	260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section Includes:
	Direct-buried conduit, ducts, and duct accessories.
	Concrete-encased conduit, ducts, and duct accessories.
	Handholes and boxes.


	DEFINITIONS
	Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.

	ACTION SUBMITTALS
	Product Data: For each type of product.
	Include duct-bank materials, including separators and miscellaneous components.
	Include ducts and conduits and their accessories, including elbows, end bells, bends, fittings, and solvent cement.
	Include accessories for handholes, boxes, and other utility structures.
	Include warning tape.

	Shop Drawings:
	Precast or Factory-Fabricated Underground Utility Structures:
	Include plans, elevations, sections, details, attachments to other work, and accessories.
	Include duct entry provisions, including locations and duct sizes.
	Include reinforcement details.
	Include frame and cover design and handhole frame support rings.
	Include grounding details.
	Include dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps.
	Include joint details.



	INFORMATIONAL SUBMITTALS
	Product Certificates: For concrete and steel used in precast concrete handholes, as required by ASTM C 858.
	Qualification Data: For professional engineer and testing agency responsible for testing nonconcrete handholes and boxes.
	Source quality-control reports.
	Field quality-control reports.

	QUALITY ASSURANCE
	Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

	FIELD CONDITIONS
	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 according...
	Notify Engineer and Owner no fewer than five days in advance of proposed interruption of electrical service.
	Do not proceed with interruption of electrical service without Engineer’s and Owner's written permission.

	Ground Water: Assume ground-water level is 2T36 inches2T6T (900 mm)6T below ground surface unless a higher water table is noted on Drawings.


	PRODUCTS
	GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS
	Comply with ANSI C2.

	CONDUIT
	Rigid Steel Conduit: Galvanized. Comply with ANSI C80.1.
	RNC: NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

	NONMETALLIC DUCTS AND DUCT ACCESSORIES
	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:
	5TUBasis-of-Design Product:U5T Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUARNCO CorpU5T.
	5TUBeck ManufacturingU5T.
	5TUCantex, IncU5T.
	5TUCertainTeed CorporationU5T.
	5TUCondux International, IncU5T.
	5TUElecSys, IncU5T.
	5TUElectri-Flex CompanyU5T.
	5TUIPEX IncU5T.
	5TULamson & SessionsU5T; Carlon Electrical Products.
	5TUSpiraduct/AFC Cable Systems, IncU5T.

	Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-40, with matching fittings complying with NEMA TC 3 by same manufacturer as the duct.
	Duct Accessories:
	Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and size of ducts with which used, and selected to provide minimum duct spacing indicated while supporting ducts during concreting or backfilling.
	Warning Tape: Underground-line warning tape specified in Section 260553 "Identification for Electrical Systems."


	PRECAST CONCRETE HANDHOLES AND BOXES
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUChristy Concrete ProductsU5T.
	5TUElmhurst-Chicago Stone CoU5T.
	5TUJensen PrecastU.
	5TUOldcastle Precast GroupU5T.
	5TURinker Group, LtdU5T.
	5TURiverton Concrete ProductsU5T.
	5TUUtility Concrete Products, LLCU5T.
	5TUUtility Vault CoU5T.
	5TUWausau Tile IncU5T.

	Comply with ASTM C 858 for design and manufacturing processes.
	Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom unless open-bottom enclosures are indicated. Frame and cover shall form top of enclosure and shall have load rating consistent with that of handhole or box.
	Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed cover hook eyes and tamper-resistant, captive, cover-securing bolts.
	Frame and Cover: Weatherproof steel frame, with steel cover with recessed cover hook eyes and tamper-resistant, captive, cover-securing bolts.
	Frame and Cover: Weatherproof steel frame, with hinged steel access door assembly with tamper-resistant, captive, cover-securing bolts.
	Cover Hinges: Concealed, with hold-open ratchet assembly.
	Cover Handle: Recessed.

	Frame and Cover: Weatherproof aluminum frame with hinged aluminum access door assembly with tamper-resistant, captive, cover-securing bolts.
	Cover Hinges: Concealed, with hold-open ratchet assembly.
	Cover Handle: Recessed.

	Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
	Cover Legend: Molded lettering, "ELECTRIC.”
	Configuration: Units shall be designed for flush burial and have integral closed bottom unless otherwise indicated.
	Extensions and Slabs: Designed to mate with bottom of enclosure. Same material as enclosure.
	Extension shall provide increased depth of 2T12 inches2T6T (300 mm)6T.
	Slab: Same dimensions as bottom of enclosure, and arranged to provide closure.

	Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability properties necessary to withstand maximum hydrostatic pressures at the installation location with the ground-water level at grade.
	Windows: Precast openings in walls, arranged to match dimensions and elevations of approaching ducts and duct banks, plus an additional 2T12 inches2T6T (300 mm)6T vertically and horizontally to accommodate alignment variations.
	Windows shall be located no less than 2T6 inches2T6T (150 mm)6T from interior surfaces of walls, floors, or frames and covers of handholes, but close enough to corners to facilitate racking of cables on walls.
	Window opening shall have cast-in-place, welded-wire fabric reinforcement for field cutting and bending to tie in to concrete envelopes of duct banks.
	Window openings shall be framed with at least two additional No. 3 steel reinforcing bars in concrete around each opening.

	Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating fitting in wall for each entering duct.
	Type and size shall match fittings to duct or conduit to be terminated.
	Fittings shall align with elevations of approaching ducts and be located near interior corners of handholes to facilitate racking of cable.

	Handholes 242T inches wide by 36 inches long2T6T (600 mm wide by 900 mm long)6T and larger shall have inserts for cable racks and pulling-in irons installed before concrete is poured.



	EXECUTION
	PREPARATION
	Coordinate layout and installation of ducts, handholes, and boxes with final arrangement of other utilities, site grading, and surface features as determined in the field. Notify Engineer if there is a conflict between areas of excavation and existing...
	Coordinate elevations of ducts and duct-bank entrances into handholes, and boxes with final locations and profiles of ducts and duct banks, as determined by coordination with other utilities, underground obstructions, and surface features. Revise loca...

	UNDERGROUND DUCT APPLICATION
	Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40-PVC, in concrete-encased duct bank unless otherwise indicated.
	Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40-PVC, in direct-buried duct bank unless otherwise indicated.
	Ducts for Electrical Branch Circuits: RNC, NEMA Type EPC-40-PVC, in direct-buried duct bank unless otherwise indicated.
	Underground Ducts Crossing Driveways: RNC, NEMA Type EPC-40-PVC, encased in reinforced concrete.

	UNDERGROUND ENCLOSURE APPLICATION
	Handholes and Boxes for 600 V and Less:
	Units in Roadways and Other Deliberate Traffic Paths: Precast concrete. AASHTO HB 17, H-20 structural load rating.
	Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading by Heavy Vehicles: Precast concrete, AASHTO HB 17, H-20 structural load rating.
	Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading by Vehicles: Precast concrete, AASHTO HB 17, H-10 structural load rating.
	Cover design load shall not exceed the design load of the handhole or box.


	EARTHWORK
	Excavation and Backfill: do not use heavy-duty, hydraulic-operated, compaction equipment.
	Restore surface features at areas disturbed by excavation, and re-establish original grades unless otherwise indicated. Replace removed sod immediately after backfilling is completed.
	Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and mulching to restore vegetation to original condition.
	Cut and patch existing pavement in the path of underground ducts and utility structures and restore surface and finish to match existing.

	DUCT INSTALLATION
	Install ducts according to NEMA TCB 2.
	Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes and away from buildings and equipment. Slope ducts from a high point in runs between two handholes, to drain in both directions.
	Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use manufactured long sweep bends with a minimum radius of 2T48 inches2T6T (1200 mm)6T, both horizontally and vertically, at other locations unless otherwise indicated.
	Joints: Use solvent-cemented joints in ducts and fittings and make watertight according to manufacturer's written instructions. Stagger couplings so those of adjacent ducts do not lie in same plane.
	Duct Entrances to Concrete Handholes: Use end bells, spaced approximately 2T10 inches2T6T (250 mm)6T o.c. for 2T5-inch2T6T (125-mm)6T ducts, and vary proportionately for other duct sizes.
	Begin change from regular spacing to end-bell spacing 2T10 feet2T6T (3 m)6T from the end bell without reducing duct line slope and without forming a trap in the line.
	Direct-Buried Duct Banks: Install an expansion and deflection fitting in each conduit in the area of disturbed earth adjacent to manhole or handhole. Install an expansion fitting near the center of all straight line direct-buried duct banks with calcu...
	Grout end bells into structure walls from both sides to provide watertight entrances.

	Building Wall Penetrations: Make a transition from underground duct to rigid steel conduit at least 2T5 feet2T6T (1.5 m)6T outside the building wall, without reducing duct line slope away from the building, and without forming a trap in the line. Use ...
	Sealing: Provide temporary closure at terminations of ducts that have cables pulled. Seal spare ducts at terminations. Use sealing compound and plugs to withstand at least 2T15-psig2T6T (1.03-MPa)6T hydrostatic pressure.
	Pulling Cord: Install 2T100-lbf-2T6T (445-N-)6T test nylon cord in empty ducts.
	Concrete-Encased Ducts (where specifically noted): Support ducts on duct separators.
	Excavate trench bottom to provide firm and uniform support for duct bank. Prepare trench bottoms as specified in Section 312000 "Earth Moving" for pipes less than 2T6 inches2T6T (150 mm)6T in nominal diameter.
	Width: Excavate trench 2T12 inches2T6T (300 mm)6T wider than duct bank on each side.
	Width: Excavate trench 2T3 inches2T6T (75 mm)6T wider than duct bank on each side.
	Depth: Install top of duct bank at least 2T24 inches2T6T (600 mm)6T below finished grade in areas not subject to deliberate traffic, and at least 2T30 inches2T6T (750 mm)6T below finished grade in deliberate traffic paths for vehicles unless otherwise...
	Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature.
	Separator Installation: Space separators close enough to prevent sagging and deforming of ducts, with not less than four spacers per 2T20 feet2T6T (6 m)6T of duct. Secure separators to earth and to ducts to prevent floating during concreting. Stagger ...
	Minimum Space between Ducts: 2T3 inches2T6T (75 mm)6T between ducts and exterior envelope wall, 2T2 inches2T6T (50 mm)6T between ducts for like services, and 2T4 inches2T6T (100 mm)6T between power and signal ducts.
	Elbows: Use manufactured duct elbows for stub-ups at poles and equipment, at building entrances through floor, and at changes of direction in duct run unless otherwise indicated. Extend concrete encasement throughout length of elbow.
	Elbows: Use manufactured rigid steel conduit elbows for stub-ups at poles and equipment, at building entrances through floor, and at changes of direction in duct run.
	Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 2T3 inches2T6T (75 mm)6T of concrete.
	Stub-Ups to Equipment: For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 2T60 inches2T6T (1500 mm)6T from edge of base. Install insulated grounding bushings on terminations at equipment.

	Reinforcement: Reinforce concrete-encased duct banks where they cross disturbed earth and where indicated. Arrange reinforcing rods and ties without forming conductive or magnetic loops around ducts or duct groups.
	Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting and concrete envelope can be poured without soil inclusions; otherwise, use forms.
	Concrete Cover: Install a minimum of 2T3 inches2T6T (75 mm)6T of concrete cover at top and bottom, and a minimum of 2T2 inches2T6T (50 mm)6T on each side of duct bank.
	Concreting Sequence: Pour each run of envelope between manholes or other terminations in one continuous operation.
	Start at one end and finish at the other, allowing for expansion and contraction of ducts as their temperature changes during and after the pour. Use expansion fittings installed according to manufacturer's written recommendations, or use other specif...
	If more than one pour is necessary, terminate each pour in a vertical plane and install 2T3/4-inch2T6T (15-mm)6T reinforcing-rod dowels extending a minimum of 2T18 inches2T6T (450 mm)6T into concrete on both sides of joint near corners of envelope.

	Pouring Concrete: Comply with requirements in "Concrete Placement" Article in Section 033000 "Cast-in-Place Concrete." Place concrete carefully during pours to prevent voids under and between conduits and at exterior surface of envelope. Do not allow ...

	Direct-Buried Duct Banks:
	Excavate trench bottom to provide firm and uniform support for duct bank. Prepare trench bottoms for pipes less than 2T6 inches2T6T (150 mm)6T in nominal diameter with a minimum of 3” of sand.
	Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature.
	Space separators close enough to prevent sagging and deforming of ducts, with not less than four spacers per 2T20 feet2T6T (6 m)6T of duct. Secure separators to earth and to ducts to prevent displacement during backfill and yet permit linear duct move...
	Depth: Install top of duct bank at least 2T24 inches2T6T (600 mm)6T below finished grade unless otherwise indicated.
	Set elevation of bottom of duct bank below frost line.
	Install ducts with a minimum of 2T3 inches2T6T (75 mm)6T between ducts for like services and 2T6 inches2T6T (150 mm)6T between power ducts.
	Elbows: Install manufactured duct elbows for stub-ups at equipment, at building entrances through floor, and at changes of direction in duct run unless otherwise indicated. Encase elbows for stub-up ducts throughout length of elbow.
	Install manufactured rigid steel conduit elbows for stub-ups at equipment, at building entrances through floor, and at changes of direction in duct run.
	Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 2T3 inches2T6T (75 mm)6T of concrete.
	For equipment mounted on outdoor concrete bases, extend steel conduit horizontally a minimum of 2T60 inches2T6T (1500 mm)6T from edge of equipment pad or foundation. Install insulated grounding bushings on terminations at equipment.

	After installing first tier of ducts, backfill and compact. Start at tie-in point and work toward end of duct run, leaving ducts at end of run free to move with expansion and contraction as temperature changes during this process. Repeat procedure aft...
	Place minimum 2T3 inches2T6T (75 mm)6T of sand as a bed for duct bank. Place sand to a minimum of 2T6 inches2T6T (150 mm)6T above top level of duct bank.
	Place minimum 2T6 inches2T6T (150 mm)6T of engineered fill above concrete encasement of duct bank.


	Warning Tape: Bury warning tape approximately 2T12 inches2T6T (300 mm)6T above all duct banks. Align tape parallel to and within 2T3 inches2T6T (75 mm)6T of centerline of duct bank. Provide an additional warning tape for each 2T12-inch2T6T (300-mm)6T ...

	INSTALLATION OF CONCRETE HANDHOLES AND BOXES
	Precast Concrete Handhole Installation:
	Comply with ASTM C 891 unless otherwise indicated.
	Install units level and plumb and with orientation and depth coordinated with connecting ducts, to minimize bends and deflections required for proper entrances.
	Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 2T1-inch2T6T (25-mm)6T sieve to 2TNo. 42T6T (4.75-mm)6T sieve and compacted to same density as adjacent undisturbed earth.

	Elevations:
	Install handholes with bottom below frost line, (24”) below grade.
	Handhole Covers: In paved areas and trafficways, set surface flush with finished grade. Set covers of other handholes 2T1 inch2T6T (25 mm)6T above finished grade.

	Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage provisions indicated.
	Hardware: Install removable hardware, including pulling eyes, cable stanchions, and cable arms, as required for installation and support of cables and conductors and as indicated.
	Field-Installed Bolting Anchors in Manholes and Concrete Handholes: Do not drill deeper than 2T2 inches2T6T (50 mm)6T for handholes, for anchor bolts installed in the field. Use a minimum of two anchors for each cable stanchion.

	GROUNDING
	Ground underground ducts and utility structures according to Section 260526 "Grounding and Bonding for Electrical Systems."

	FIELD QUALITY CONTROL
	Perform the following tests and inspections and prepare test reports:
	Demonstrate capability and compliance with requirements on completion of installation of underground ducts and utility structures.
	Pull solid aluminum or wood test mandrel through duct to prove joint integrity and adequate bend radii, and test for out-of-round duct. Provide a minimum 2T6-inch-2T6T (150-mm-)6T long mandrel equal to 80 percent fill of duct. If obstructions are indi...
	Test handhole grounding to ensure electrical continuity of grounding and bonding connections. Measure and report ground resistance as specified in Section 260526 "Grounding and Bonding for Electrical Systems."

	Correct deficiencies and retest as specified above to demonstrate compliance.

	CLEANING
	Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts. Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout ducts.
	Clean internal surfaces of manholes, including sump. Remove foreign material.



	260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	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.

	Related Requirements:
	Provide penetration firestopping installed in fire-resistance-rated walls, horizontal assemblies, and smoke barriers, with and without penetrating items.


	ACTION SUBMITTALS
	Product Data: For each type of product.


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

	Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 2T0.0239-inch2T6T (0.6-mm)6T minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.
	Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.
	Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with nailing flange for attaching to wooden forms.
	Sleeves for Rectangular Openings:
	Material: Galvanized sheet steel.
	Minimum Metal Thickness:
	For sleeve cross-section rectangle perimeter less than 2T50 inches2T6T (1270 mm)6T and with no side larger than 2T16 inches2T6T (400 mm)6T, thickness shall be 2T0.052 inch2T6T (1.3 mm)6T.
	For sleeve cross-section rectangle perimeter 2T50 inches2T6T (1270 mm)6T or more and one or more sides larger than 2T16 inches2T6T (400 mm)6T, thickness shall be 2T0.138 inch2T6T (3.5 mm)6T.



	SLEEVE-SEAL SYSTEMS
	Description: Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway.
	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:
	5TUBasis-of-Design Product:U5T Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUAdvance Products & Systems, IncU5T.
	5TUCALPICO, IncU5T.
	5TUMetraflex Company (The)U5T.
	5TUPipeline Seal and Insulator, IncU5T.
	5TUProco Products, IncU5T.

	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: Plastic.
	Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to sealing elements.


	SLEEVE-SEAL FITTINGS
	Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to match piping OD.
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUPresealed SystemsU5T.



	GROUT
	Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	Design Mix: 2T5000-psi2T6T (34.5-MPa)6T, 28-day compressive strength.
	Packaging: Premixed and factory packaged.

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


	EXECUTION
	SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	Comply with NECA 1.
	Comply with NEMA VE 2 for cable tray and cable penetrations.
	Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	Interior Penetrations of Non-Fire-Rated Walls and Floors:
	Seal annular space between sleeve and raceway or cable, using approved joint sealant appropriate for size, depth, and location of joint.
	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.
	Size pipe sleeves to provide 2T1/4-inch2T6T (6.4-mm)6T annular clear space between sleeve and raceway unless sleeve seal is to be installed.
	Install sleeves for wall penetrations unless core-drilled holes or formed openings are used. Cut sleeves to length for mounting flush with both surfaces of walls. Deburr after cutting.
	Install sleeves for floor penetrations. Extend sleeves installed in floors 2T2 inches2T6T (50 mm)6T above finished floor level.

	Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening.
	Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

	Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and mechanical sleeve seals. Select sleeve size to allow for 2T1-inch2T6T (25-mm)6T annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow for 2T1-inch2T6T (25-mm)6T annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	SLEEVE-SEAL-SYSTEM INSTALLATION
	Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular space between raceway or cable and s...

	SLEEVE-SEAL-FITTING INSTALLATION
	Install sleeve-seal fittings in new walls and slabs as they are constructed.
	Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position waterstop flange to be centered in concrete slab or wall.
	Secure nailing flanges to concrete forms.
	Using grout, seal the space around outside of sleeve-seal fittings.



	260548.16 - SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section Includes:
	Restraint channel bracings.
	Restraint cables.
	Seismic-restraint accessories.
	Mechanical anchor bolts.
	Adhesive anchor bolts.

	Related Requirements:
	Section 260529 "Hangers and Supports for Electrical Systems" for commonly used electrical supports and installation requirements.


	ACTION SUBMITTALS
	Product Data: For each type of product.
	Illustrate and indicate style, material, strength, fastening provision, and finish for each type and size of seismic-restraint component used.
	Tabulate types and sizes of seismic restraints, complete with report numbers and rated strength in tension and shear as evaluated by an agency acceptable to authorities having jurisdiction.
	Annotate to indicate application of each product submitted and compliance with requirements.


	Delegated-Design Submittal: For each seismic-restraint device.
	Include design calculations and details for selecting seismic restraints complying with performance requirements, design criteria, and analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	Design Calculations: Calculate static and dynamic loading caused by equipment weight, operation, and seismic forces required to select seismic restraints and for designing vibration isolation bases.
	Coordinate design calculations with wind load calculations required for equipment mounted outdoors. Comply with requirements in other Sections for equipment mounted outdoors.

	Seismic-Restraint Details:
	Design Analysis: To support selection and arrangement of seismic restraints. Include calculations of combined tensile and shear loads.
	Details: Indicate fabrication and arrangement. Detail attachments of restraints to the restrained items and to the structure. Show attachment locations, methods, and spacings. Identify components, list their strengths, and indicate directions and valu...
	Coordinate seismic-restraint and vibration isolation details with wind-restraint details required for equipment mounted outdoors. Comply with requirements in other Sections for equipment mounted outdoors.
	Preapproval and Evaluation Documentation: By an agency acceptable to authorities having jurisdiction, showing maximum ratings of restraint items and the basis for approval (tests or calculations).



	INFORMATIONAL SUBMITTALS
	Coordination Drawings: Show coordination of seismic bracing for electrical components with other systems and equipment in the vicinity, including other supports and seismic restraints.
	Qualification Data: For testing agency.
	Welding certificates.
	Field quality-control reports.

	QUALITY ASSURANCE
	Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory as defined by OSHA in 29 CFR 1910.7 and that is acceptable to authorities hav...
	Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	Seismic-restraint devices shall have horizontal and vertical load testing and analysis. They shall bear anchorage preapproval from OSHPD in addition to preapproval, showing maximum seismic-restraint ratings, by ICC-ES or another agency acceptable to a...
	Comply with NFPA 70.


	PRODUCTS
	PERFORMANCE REQUIREMENTS
	Seismic-Restraint Loading:
	Site Class as Defined in the IBC: D.
	Assigned Seismic Use Group or Building Category as Defined in the IBC: II.
	Component Importance Factor: 1.0.
	Component Response Modification Factor: 1.5.
	Component Amplification Factor: 2.5.

	Design Spectral Response Acceleration at Short Periods (0.2 Second).
	Design Spectral Response Acceleration at 1.0-Second Period.


	RESTRAINT CHANNEL BRACINGS
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUCooper B-Line, Inc.; a Division of Cooper IndustriesU5T.
	5TUHilti, IncU5T.
	5TUMason Industries, IncU5T.
	5TUUnistrut; Atkore InternationalU5T.

	Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels with accessories for attachment to braced component at one end and to building structure at the other end, with other matching components, and with corrosio...

	RESTRAINT CABLES
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUKinetics Noise Control, IncU5T.
	5TULoos & Co., IncU5T.
	5TUVibration Mountings & Controls, IncU5T.

	Restraint Cables: ASTM A 603 galvanized-steel cables. End connections made of steel assemblies with thimbles, brackets, swivel, and bolts designed for restraining cable service; with a minimum of two clamping bolts for cable engagement.

	SEISMIC-RESTRAINT ACCESSORIES
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUCooper B-Line, Inc.; a Division of Cooper IndustriesU5T.
	5TUKinetics Noise Control, IncU5T.
	5TUMason Industries, IncU5T.
	5TUTOLCO; a brand of NIBCO INCU5T.

	Hanger-Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted connections to hanger rod.
	Hinged and Swivel Brace Attachments: Multifunctional steel connectors for attaching hangers to rigid channel bracings and restraint cables.
	Bushings for Floor-Mounted Equipment Anchor Bolts: Neoprene bushings designed for rigid equipment mountings and matched to type and size of anchor bolts and studs.
	Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of neoprene elements and steel sleeves designed for rigid equipment mountings and matched to type and size of attachment devices used.
	Resilient Isolation Washers and Bushings: One-piece, molded, oil- and water-resistant neoprene, with a flat washer face.

	MECHANICAL ANCHOR BOLTS
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUCooper B-Line, Inc.; a Division of Cooper IndustriesU5T.
	5TUHilti, IncU5T.
	5TUKinetics Noise Control, IncU5T.
	5TUMason Industries, IncU5T.

	Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel for interior applications and stainless steel for exterior applications. Select anchor bolts with strength required for anchor and as tested according to ASTM...

	ADHESIVE ANCHOR BOLTS
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUHilti, IncU5T.
	5TUKinetics Noise Control, IncU5T.
	5TUMason Industries, IncU5T.

	Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide anchor bolts and hardware with zinc-coated steel for interior appli...


	EXECUTION
	EXAMINATION
	Examine areas and equipment to receive seismic-control devices for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	Examine roughing-in for reinforcement and cast-in-place anchors to verify actual locations before installation.
	Proceed with installation only after unsatisfactory conditions have been corrected.

	APPLICATIONS
	Multiple Raceways: Secure raceways to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods caused by seismic forces.
	Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static and seismic loads within specified loading limits.

	SEISMIC-RESTRAINT DEVICE INSTALLATION
	Coordinate the location of embedded connection hardware with supported equipment attachment and mounting points using devices approved for application.
	Equipment and Hanger Restraints:
	Install resilient, bolt-isolation washers on equipment anchor bolts where clearance between anchor and adjacent surface exceeds 2T0.125 inch2T6T (3.2 mm)6T.
	Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction providing required submittals for component.

	Install cables so they do not bend across edges of adjacent equipment or building structure.
	Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at flanges of beams, at upper truss chords of bar joists, or at concrete members.
	Drilled-in Anchors:
	Identify position of reinforcing steel and other embedded items prior to drilling holes for anchors. Do not damage existing reinforcing or embedded items during coring or drilling. Notify the structural engineer if reinforcing steel or other embedded ...
	Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design strength.
	Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the structural element to which anchor is to be fastened.
	Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole and progressing toward the surface in such a manner as to avoid introduction of ...
	Set anchors to manufacturer's recommended torque using a torque wrench.
	Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.


	ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	Install flexible connections in runs of raceways, cables, wireways, cable trays, and busways where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where connection is terminated to equ...

	FIELD QUALITY CONTROL
	Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	Perform the following tests and inspections:
	Provide evidence of recent calibration of test equipment by a testing agency acceptable to authorities having jurisdiction.
	Schedule test with Owner, through Engineer, before connecting anchorage device to restrained component (unless postconnection testing has been approved), and with at least seven days' advance notice.
	Obtain Architect's approval before transmitting test loads to structure. Provide temporary load-spreading members.
	Test at least four of each type and size of installed anchors and fasteners selected by Engineer.
	Test to 90 percent of rated proof load of device.

	Seismic controls will be considered defective if they do not pass tests and inspections.
	Prepare test and inspection reports.

	ADJUSTING
	Adjust restraints to permit free movement of equipment within normal mode of operation.



	260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section Includes:
	Identification for raceways.
	Identification of power cables.
	Identification for conductors.
	Underground-line warning tape.
	Warning labels and signs.
	Instruction signs.
	Equipment identification labels.
	Miscellaneous identification products.


	QUALITY ASSURANCE
	Comply with ANSI A13.1.
	Comply with NFPA 70.
	Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	Comply with ANSI Z535.4 for safety signs and labels.
	Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	COORDINATION
	Coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance Manual; an...
	Coordinate installation of identifying devices with completion of covering and painting of surfaces where devices are to be applied.
	Coordinate installation of identifying devices with location of access panels and doors.
	Install identifying devices before installing acoustical ceilings and similar concealment.


	PRODUCTS
	POWER AND CONTROL RACEWAY IDENTIFICATION MATERIALS
	Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each raceway size.
	Colors for Raceways Carrying Circuits at 600 V or Less:
	Black letters on an orange field.
	Legend: Indicate voltage and system or service type.

	Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing ends of legend label.
	Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping action.
	Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less: Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2T2 inches2T6T (50 mm)6T long, with diameter sized to suit diameter of raceway or cable it identifies and to s...
	Tape and Stencil for Raceways Carrying Circuits More Than 600 V: 2T4-inch-2T6T (100-mm-)6T wide black stripes on 2T10-inch2T6T (250-mm)6T centers diagonally over orange background that extends full length of raceway or duct and is 2T12 inches2T6T (300...
	Metal Tags: Brass or aluminum, 2T2 by 2 by 0.05 inch2T6T (50 by 50 by 1.3 mm)6T, with stamped legend, punched for use with self-locking cable tie fastener.

	POWER AND CONTROL CABLE IDENTIFICATION MATERIALS
	Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color field for each cable size.
	Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing ends of legend label.
	Self-Adhesive, Self-Laminating Polyester Labels: Preprinted or Write-on, 2T3-mil-2T6T (0.08-mm-)6T thick flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-laminating, protective shield...
	Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed identification label. Sized to suit diameter of and shrinks to fit firmly around cable it identifies. Full shrink recovery at a maximum of 2T200 deg F2T6T (93 deg C)6T....
	Metal Tags: Brass or aluminum, 2T2 by 2 by 0.05 inch2T6T (50 by 50 by 1.3 mm)6T, with stamped legend, punched for use with self-locking cable tie fastener.
	Write-On Tags: Polyester tag, [2T0.010 inch2T6T (0.25 mm)6T] [2T0.015 inch2T6T (0.38 mm)6T] thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	Marker for Tags: Permanent, waterproof, black ink marker recommended by tag manufacturer.
	Marker for Tags: Machine-printed, permanent, waterproof, black ink marker recommended by printer manufacturer.

	Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of cable it identifies and to stay in place by gripping action.
	Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2T2 inches2T6T (50 mm)6T long, with diameter sized to suit diameter of cable it identifies and to stay in place by gripping action.

	CONDUCTOR IDENTIFICATION MATERIALS
	Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 2T3 mils2T6T (0.08 mm)6T thick by 2T1 to 2 inches2T6T (25 to 50 mm)6T wide.
	Self-Adhesive, Self-Laminating Polyester Labels: Preprinted or Write-on, 2T3-mil-2T6T (0.08-mm-)6T thick flexible label with acrylic pressure-sensitive adhesive that provides a clear, weather- and chemical-resistant, self-laminating, protective shield...
	Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of conductor it identifies and to stay in place by gripping action.
	Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeve with diameter sized to suit diameter of conductor it identifies and to stay in place by gripping action.
	Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tube with machine-printed identification label. Sized to suit diameter of and shrinks to fit firmly around conductor it identifies. Full shrink recovery at a maximum of 2T200 deg F2T6T (93 deg C...
	Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification legend machine printed by thermal transfer or equivalent process.
	Write-On Tags: Polyester tag, [2T0.010 inch2T6T (0.25 mm)6T] [2T0.015 inch2T6T (0.38 mm)6T] thick, with corrosion-resistant grommet and cable tie for attachment to conductor or cable.
	Marker for Tags: Permanent, waterproof, black ink marker recommended by tag manufacturer.
	Labels for Tags: Self-adhesive label, machine-printed with permanent, waterproof, black ink recommended by printer manufacturer, sized for attachment to tag.


	UNDERGROUND-LINE WARNING TAPE
	Tape:
	Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical utility lines.
	Printing on tape shall be permanent and shall not be damaged by burial operations.
	Tape material and ink shall be chemically inert, and not subject to degrading when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	Color and Printing:
	Comply with ANSI Z535.1 through ANSI Z535.5.
	Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE.


	WARNING LABELS AND SIGNS
	Comply with NFPA 70 and 29 CFR 1910.145.
	Self-Adhesive Warning Labels: Factory-printed, multicolor, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	Baked-Enamel Warning Signs:
	Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	2T1/4-inch2T6T (6.4-mm)6T grommets in corners for mounting.
	Nominal size, 2T7 by 10 inches2T6T (180 by 250 mm)6T.

	Metal-Backed, Butyrate Warning Signs:
	Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs with 2T0.0396-inch2T6T (1-mm)6T galvanized-steel backing; and with colors, legend, and size required for application.
	2T1/4-inch2T6T (6.4-mm)6T grommets in corners for mounting.
	Nominal size, 2T10 by 14 inches2T6T (250 by 360 mm)6T.

	Warning label and sign shall include, but are not limited to, the following legends:
	Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD - EQUIPMENT HAS MULTIPLE POWER SOURCES."
	Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 2T36 INCHES2T6T (915 MM)6T."


	INSTRUCTION SIGNS
	Engraved, laminated acrylic or melamine plastic, minimum 2T1/16 inch2T6T (1.6 mm)6T thick for signs up to 2T20 sq. inches2T6T (129 sq. cm)6T and 2T1/8 inch2T6T (3.2 mm)6T thick for larger sizes.
	Engraved legend with black letters on white face.
	Punched or drilled for mechanical fasteners.
	Framed with mitered acrylic molding and arranged for attachment at applicable equipment.

	Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process. Minimum letter height shall be 2T3/8 inch2T6T (10 mm)6T.
	Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal transfer or equivalent process. Minimum letter height shall be 2T3/8 inch2T6T (10 mm)6T. Overlay shall provide a weatherproof and UV-resistant seal for label.

	EQUIPMENT IDENTIFICATION LABELS
	Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process. Minimum letter height shall be 2T3/8 inch2T6T (10 mm)6T.
	Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal transfer or equivalent process. Minimum letter height shall be 2T3/8 inch2T6T (10 mm)6T. Overlay shall provide a weatherproof and UV-resistant seal for label.
	Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white letters on a dark-gray background. Minimum letter height shall be 2T3/8 inch2T6T (10 mm)6T.
	Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting. White letters on a dark-gray background. Minimum letter height shall be 2T3/8 inch2T6T (10 mm)6T.
	Stenciled Legend: In nonfading, waterproof, blackink or paint. Minimum letter height shall be 2T1 inch2T6T (25 mm)6T.

	MISCELLANEOUS IDENTIFICATION PRODUCTS
	Paint: Comply with requirements in painting Sections for paint materials and application requirements. Select 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.


	EXECUTION
	INSTALLATION
	Verify identity of each item before installing identification products.
	Location: Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment.
	Apply identification devices to surfaces that require finish after completing finish work.
	Self-Adhesive Identification Products: Clean surfaces before application, using materials and methods recommended by manufacturer of identification device.
	Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape with adhesive appropriate to the location and substrate.
	System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band shall completely encircle cable or conduit. Place adjacent bands of two-color markings in contact, side by side. Locate bands at changes in direction, at penetrat...
	Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
	Outdoors: UV-stabilized nylon.
	In Spaces Handling Environmental Air: Plenum rated.

	Underground-Line Warning Tape: During backfilling of trenches install continuous underground-line warning tape directly above line at 2T6 to 8 inches2T6T (150 to 200 mm)6T below finished grade. Use multiple tapes where width of multiple lines installe...
	Painted Identification: Comply with requirements in painting Sections for surface preparation and paint application.

	IDENTIFICATION SCHEDULE
	Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch Circuits More Than 30 A, and 120 V to ground: Identify with self-adhesive vinyl label. Install labels at 32T0-foot2T6T (10-m)6T maximum intervals.
	Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	Color-Coding for Phase Identification, 600 V or Less: Use colors listed below for ungrounded service, feeder and branch-circuit conductors.
	Color shall be factory applied or field applied for sizes larger than No. 8 AWG, if authorities having jurisdiction permit.
	Colors for 208/120-V Circuits:
	Phase A: Black.
	Phase B: Red.
	Phase C: Blue.

	Colors for 480/277-V Circuits:
	Phase A: Brown.
	Phase B: Orange.
	Phase C: Yellow.

	Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance of 2T6 inches2T6T (150 mm)6T from terminal points and in boxes where splices or taps are made. Apply last two turns of tape with no tension to prevent possib...


	Install instructional sign including the color-code for grounded and ungrounded conductors using adhesive-film-type labels.
	Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source.
	Locations of Underground Lines: Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical fiber cable.
	Limit use of underground-line warning tape to direct-buried cables.
	Install underground-line warning tape for both direct-buried cables and cables in raceway.

	Workspace Indication: Install floor marking tape to show working clearances in the direction of access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards...
	Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-adhesive warning labels.
	Comply with 29 CFR 1910.145.
	Identify system voltage with black letters on an orange background.
	Apply to exterior of door, cover, or other access.
	For equipment with multiple power or control sources, apply to door or cover of equipment including, but not limited to, the following:
	Power transfer switches.


	Operating Instruction Signs: Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect. Install instruction signs with approved legend where instructions are needed for system or equ...
	Emergency Operating Instruction Signs: Install instruction signs with white legend on a red background with minimum 2T3/8-inch-2T6T (10-mm-)6T high letters for emergency instructions at equipment used for power transfer.
	Equipment Identification Labels: On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual. Apply labels to disconnect switches and protection equipment, ce...
	Labeling Instructions:
	Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label. Unless otherwise indicated, provide a single line of text with 2T1/2-inch-2T6T (13-mm-)6T high letters on 2T1-1/2-inch-2T6T (38-mm-)6T high label; where two lines of text ...
	Outdoor Equipment: Engraved, laminated acrylic or melamine label 2T4 inches2T6T (100 mm)6T high.
	Elevated Components: Increase sizes of labels and letters to those appropriate for viewing from the floor.
	Unless provided with self-adhesive means of attachment, fasten labels with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	Equipment to Be Labeled:
	Panelboards: Typewritten directory of circuits in the location provided by panelboard manufacturer. Panelboard identification shall be self-adhesive, engraved, laminated acrylic or melamine label.
	Enclosures and electrical cabinets.
	Access doors and panels for concealed electrical items.
	Switchboards.
	Transformers: Label that includes tag designation shown on Drawings for the transformer, feeder, and panelboards or equipment supplied by the secondary.
	Power transfer equipment.





	260923 - LIGHTING CONTROL DEVICES
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section Includes:
	Time switches.
	Photoelectric switches.
	Lighting contactors.


	CLOSEOUT SUBMITTALS
	Operation and Maintenance Data: For each type of lighting control device to include in emergency, operation, and maintenance manuals.


	PRODUCTS
	TIME SWITCHES
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUCooper Industries, IncU5T.
	5TUIntermatic, IncU5T.
	5TUInvensys ControlsU5T.
	5TULeviton Manufacturing Co., IncU5T.
	5TUNSi Industries LLCU5T; TORK Products.
	5TUTyco ElectronicsU5T; ALR Brand.

	Electromechanical-Dial Time Switches: Comply with UL 917.
	Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	Contact Configuration: DPST.
	Contact Rating: 30-A inductive or resistive, 240-V ac.
	Circuitry: Allows connection of a photoelectric relay as a substitute for the on-off function of a program.
	Astronomic time dial.
	Eight-Day Program: Uniquely programmable for each weekday and holidays.
	Skip-a-day mode.
	Wound-spring reserve carryover mechanism to keep time during power failures, minimum of 16 hours.


	OUTDOOR PHOTOELECTRIC SWITCHES
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUCooper Industries, IncU5T.
	5TUIntermatic, IncU5T.
	5TUNSi Industries LLCU5T; TORK Products.
	5TUTyco ElectronicsU5T; ALR Brand.

	Description: Solid state, with DPST dry contacts rated for 1800-VA tungsten or 1000-VA inductive, to operate connected relay, contactor coils, or microprocessor input; complying with UL 773A.
	Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	Light-Level Monitoring Range: 2T1.5 to 10 fc2T6T (16.14 to 108 lux)6T, with an adjustment for turn-on and turn-off levels within that range, and a directional lens in front of the photocell to prevent fixed light sources from causing turn-off.
	Time Delay: Fifteen second minimum, to prevent false operation.
	Surge Protection: Metal-oxide varistor.
	Mounting: Twist lock complies with NEMA C136.10, with base-and-stem mounting or stem-and-swivel mounting accessories as required to direct sensor to the north sky exposure.


	CONDUCTORS AND CABLES
	Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables."


	EXECUTION
	CONTACTOR INSTALLATION
	Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-borne vibration, unless contactors are installed in an enclosure with factory-installed vibration isolators.

	WIRING INSTALLATION
	Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and Cables." Minimum conduit size is 2T1/2 inch2T6T (13 mm)6T.
	Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited conductors according to conductor manufacturer's written instructions.
	Size conductors according to lighting control device manufacturer's written instructions unless otherwise indicated.
	Splices, Taps, and Terminations: Make connections only on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

	IDENTIFICATION
	Identify components and power and control wiring according to Section 260553 "Identification for Electrical Systems."
	Identify controlled circuits in lighting contactors.
	Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each sensor.

	Label time switches and contactors with a unique designation.

	FIELD QUALITY CONTROL
	Perform the following tests and inspections:
	Operational Test: After installing time switches and contactors, and after electrical circuitry has been energized, start units to confirm proper unit operation.
	Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	Lighting control devices will be considered defective if they do not pass tests and inspections.
	Prepare test and inspection reports.



	262200 - LOW-VOLTAGE TRANSFORMERS
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	This Section includes the following types of dry-type transformers rated 600 V and less, with capacities up to 75 kVA:
	Distribution transformers.


	ACTION SUBMITTALS
	Product Data: Include rated nameplate data, capacities, weights, dimensions, minimum clearances, installed devices and features, and performance for each type and size of transformer indicated.
	Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	Wiring Diagrams: Power, signal, and control wiring.


	INFORMATIONAL SUBMITTALS
	Manufacturer Seismic Qualification Certification: Submit certification that transformers, accessories, and components will withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems." Include the following:
	Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."
	The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	Qualification Data: For testing agency.
	Source quality-control test reports.
	Field quality-control test reports.

	CLOSEOUT SUBMITTALS
	Operation and Maintenance Data: For transformers to include in emergency, operation, and maintenance manuals.

	QUALITY ASSURANCE
	Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laboratory (N...
	Testing Agency's Field Supervisor: Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7.
	Source Limitations: Obtain each transformer type through one source from a single manufacturer.
	Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	Comply with IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power Transformers."

	DELIVERY, STORAGE, AND HANDLING
	Temporary Heating: Apply temporary heat according to manufacturer's written instructions within the enclosure of each ventilated-type unit, throughout periods during which equipment is not energized and when transformer is not in a space that is conti...

	COORDINATION
	Coordinate size and location of concrete bases with actual transformer provided. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with concrete.
	Coordinate installation of wall-mounting and structure-hanging supports with actual transformer provided.


	PRODUCTS
	MANUFACTURERS
	Available Manufacturers: Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	5TUManufacturersU5T: Subject to compliance with requirements, provide products by one of the following or equivalent:
	5TUAcme Electric CorporationU5T.
	5TUChallenger Electrical Equipment CorpU5T.
	5TUControlled Power CompanyU5T.
	5TUEaton Electrical Sector; Eaton CorporationU5T; Cutler-Hammer Products.
	5TUFederal Pacific Transformer CompanyU5T.
	5TUGeneral Electric CompanyU5T.
	5TUHammond CoU5T.
	5TUMagnetek Power Electronics GroupU5T.
	5TUMicron Industries CorpU5T.
	5TUMyers Power Products, IncU5T.
	5TUSiemens Energy & Automation, IncU5T.
	5TUSola/Hevi-DutyU5T.
	5TUSquare D Co./Groupe Schneider NAU5T; Schneider Electric.


	GENERAL TRANSFORMER REQUIREMENTS
	Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.
	Cores: Grain-oriented, non-aging silicon steel.
	Coils: Continuous windings without splices except for taps.
	Internal Coil Connections: Brazed or pressure type.
	Coil Material: Copper.


	DISTRIBUTION TRANSFORMERS
	Comply with NEMA ST 20, and list and label as complying with UL 1561.
	Provide transformers that are constructed to withstand seismic forces specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	Cores: One leg per phase.
	Enclosure: Ventilated, NEMA 250, Type 2.
	Core and coil shall be encapsulated within resin compound, sealing out moisture and air.

	Transformer Enclosure Finish: Comply with NEMA 250.
	Finish Color: Gray

	Taps for Transformers Smaller Than 3 kVA: None.
	Taps for Transformers 7.5 to 24 kVA: One 5 percent tap above and one 5 percent tap below normal full capacity.
	Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5 percent taps below normal full capacity.
	Insulation Class: 220 deg C, UL-component-recognized insulation system with a maximum of 150 deg C rise above 40 deg C ambient temperature.
	Energy Efficiency for Transformers Rated 15 kVA and Larger:
	Complying with NEMA TP 1, Class 1 efficiency levels.
	Tested according to NEMA TP 2.

	K-Factor Rating: Transformers indicated to be K-factor rated shall comply with UL 1561 requirements for nonsinusoidal load current-handling capability to the degree defined by designated K-factor.
	Unit shall not overheat when carrying full-load current with harmonic distortion corresponding to designated K-factor.
	Indicate value of K-factor on transformer nameplate.

	Low-Sound-Level Requirements: Minimum of 3 dBA less than NEMA ST 20 standard sound levels when factory tested according to IEEE C57.12.91.

	IDENTIFICATION DEVICES
	Nameplates: Engraved, laminated-plastic or metal nameplate for each distribution transformer, mounted with corrosion-resistant screws. Nameplates and label products are specified in Section 260553 "Identification for Electrical Systems."

	SOURCE QUALITY CONTROL
	Test and inspect transformers according to IEEE C57.12.91.
	Factory Sound-Level Tests: Conduct sound-level tests on equipment for this Project.


	EXECUTION
	EXAMINATION
	Examine conditions for compliance with enclosure- and ambient-temperature requirements for each transformer.
	Verify that field measurements are as needed to maintain working clearances required by NFPA 70 and manufacturer's written instructions.
	Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where transformers will be installed.
	Verify that ground connections are in place and requirements in Section 260526 "Grounding and Bonding for Electrical Systems" have been met. Maximum ground resistance shall be 5 ohms at location of transformer.
	Proceed with installation only after unsatisfactory conditions have been corrected.

	INSTALLATION
	Install wall-mounting transformers level and plumb with wall brackets fabricated by transformer manufacturer.
	Brace wall-mounting transformers as specified in Section 260548.16 "Seismic Controls for Electrical Systems."

	Construct concrete bases and anchor floor-mounting transformers according to manufacturer's written instructions, seismic codes applicable to Project, and requirements in Section 260529 "Hangers and Supports for Electrical Systems."

	CONNECTIONS
	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."

	FIELD QUALITY CONTROL
	Testing Agency: Engage a qualified testing agency to perform tests and inspections and prepare test reports.
	Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections. Report results in writing.
	Perform tests and inspections and prepare test reports.
	Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	Tests and Inspections:
	Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.

	Remove and replace units that do not pass tests or inspections and retest as specified above.
	Test Labeling: On completion of satisfactory testing of each unit, attach a dated and signed "Satisfactory Test" label to tested component.

	ADJUSTING
	Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy period. Adjust transformer taps to provide optimum voltage conditions at secondary terminals. Optimum is defined as not exceeding nameplate voltage plus 10 pe...
	Output Settings Report: Prepare a written report recording output voltages and tap settings.

	CLEANING
	Vacuum dirt and debris; do not use compressed air to assist in cleaning.



	262413 - SWITCHBOARDS
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	263600 – Automatic Transfer Switch
	262416 – Panelboards
	260923 – Lighting Control Devices
	262200 - Transformers

	SUMMARY
	Section Includes:
	Service and distribution switchboards rated 600 V and less.
	Transient voltage suppression devices.
	Disconnecting and overcurrent protective devices.
	Instrumentation.
	Control power.
	Accessory components and features.
	Identification.
	Mimic bus.


	PERFORMANCE REQUIREMENTS
	Seismic Performance: Switchboards shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	ACTION SUBMITTALS
	Product Data: For each type of switchboard, overcurrent protective device, transient voltage suppression device, ground-fault protector, accessory, and component indicated. Include dimensions and manufacturers' technical data on features, performance,...
	Shop Drawings: For each switchboard and related equipment.
	Include dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment. Show tabulations of installed devices, equipment features, and ratings.
	Detail enclosure types for types other than NEMA 250, Type 1.
	Detail bus configuration, current, and voltage ratings.
	Detail short-circuit current rating of switchboards and overcurrent protective devices.
	Include descriptive documentation of optional barriers specified for electrical insulation and isolation.
	Detail utility company's metering provisions with indication of approval by utility company.
	Include evidence of NRTL listing for series rating of installed devices.
	Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	Include diagram and details of proposed mimic bus.
	Include schematic and wiring diagrams for power, signal, and control wiring.

	Samples: Representative portion of mimic bus with specified material and finish, for color selection.

	INFORMATIONAL SUBMITTALS
	Qualification Data: For qualified Installer.
	Seismic Qualification Certificates: Submit certification that switchboards, overcurrent protective devices, accessories, and components will withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems." Include the f...
	Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	Field Quality-Control Reports:
	Test procedures used.
	Test results that comply with requirements.
	Results of failed tests and corrective action taken to achieve test results that comply with requirements.


	CLOSEOUT SUBMITTALS
	Operation and Maintenance Data: For switchboards and components to include in emergency, operation, and maintenance manuals. In addition to items specified in General and Supplemental Conditions, include the following:
	Routine maintenance requirements for switchboards and all installed components.
	Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	Time-current coordination curves for each type and rating of overcurrent protective device included in switchboards. Submit on translucent log-log graft paper; include selectable ranges for each type of overcurrent protective device.


	QUALITY ASSURANCE
	Installer Qualifications: An employer of workers qualified as defined in NEMA PB 2.1 and trained in electrical safety as required by NFPA 70E.
	Testing Agency Qualifications: Member company of NETA or an NRTL.
	Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site testing.

	Source Limitations: Obtain switchboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	Product Selection for Restricted Space: Drawings indicate maximum dimensions for switchboards including clearances between switchboards 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 2.
	Comply with NFPA 70.
	Comply with UL 891.

	DELIVERY, STORAGE, AND HANDLING
	Deliver switchboards in sections or lengths that can be moved past obstructions in delivery path.
	Remove loose packing and flammable materials from inside switchboards and connect factory-installed space heaters to temporary electrical service to prevent condensation.
	Handle and prepare switchboards for installation according to NEMA PB 2.1.

	PROJECT CONDITIONS
	Installation Pathway: Remove and replace access fencing, doors, lift-out panels, and structures to provide pathway for moving switchboards into place.
	Environmental Limitations:
	Do not deliver or install switchboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above switchboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity con...
	Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	Ambient Temperature: Not exceeding 2T104 deg F2T6T (40 deg C)6T.
	Altitude: Not exceeding 2T6600 feet2T6T (2000 m)6T.


	Service Conditions: NEMA PB 2, usual service conditions, as follows:
	Ambient temperatures within limits specified.
	Altitude not exceeding 2T6600 feet2T6T (2000 m)6T.

	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 req...
	Notify Engineer and Owner no fewer than five days in advance of proposed interruption of electric service.
	Indicate method of providing temporary electric service.
	Do not proceed with interruption of electric service without Engineer’s and Owner's written permission.
	Comply with NFPA 70E.


	COORDINATION
	Coordinate layout and installation of switchboards 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 requireme...
	Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with concrete.

	WARRANTY
	Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.
	Warranty Period: Five years from date of Substantial Completion.



	PRODUCTS
	MANUFACTURED UNITS
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUEaton Electrical Inc.; Cutler-Hammer Business UnitU5T.
	5TUGeneral Electric Company; GE Consumer & Industrial - Electrical DistributionU5T.
	5TUSiemens Energy & Automation, IncU5T.
	5TUSquare D; a brand of Schneider ElectricU5T.

	Front-Connected, Front-Accessible Switchboards:
	Main Devices: Fixed, individually mounted.
	Branch Devices: Panel mounted.
	Sections front and rear aligned.

	Nominal System Voltage: 480Y/277 V and 208Y/120 V.
	Main-Bus Continuous: 1000 A.
	Seismic Requirements: Fabricate and test switchboards according to IEEE 344 to withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems."
	Indoor Enclosures: Steel, NEMA 250, Type 1.
	Enclosure Finish for Indoor Units: Factory-applied finish in manufacturer's standard gray finish over a rust-inhibiting primer on treated metal surface.
	Outdoor Enclosures: Type 3R.
	Finish: Factory-applied finish in manufacturer's standard color; undersurfaces treated with corrosion-resistant undercoating.
	Enclosure: Downward, rearward sloping roof with hinged, lockable doors.

	Barriers: Between adjacent switchboard sections.
	Insulation and isolation for main bus of main section and main and vertical buses of feeder sections.
	Cubical Space Heaters: Factory-installed electric space heaters of sufficient wattage in each vertical section to maintain enclosure temperature above expected dew point.
	Space-Heater Control: Thermostats to maintain temperature of each section above expected dew point.
	Space-Heater Power Source: Transformer, factory installed in switchboard, 120-V external branch circuit.

	Utility Metering Compartment: Fabricated, barrier compartment and section complying with utility company's requirements; hinged sealed door; buses provisioned for mounting utility company's current transformers and potential transformers or potential ...
	Bus Transition and Incoming Pull Sections: Matched and aligned with basic switchboard.
	Hinged Front Panels: Allow access to circuit breaker, metering, accessory, and blank compartments.
	Pull Box on Top of Switchboard:
	Adequate ventilation to maintain temperature in pull box within same limits as switchboard.
	Set back from front to clear circuit-breaker removal mechanism.
	Removable covers shall form top, front, and sides. Top covers at rear shall be easily removable for drilling and cutting.
	Bottom shall be insulating, fire-resistive material with separate holes for cable drops into switchboard.
	Cable supports shall be arranged to facilitate cabling and adequate to support cables indicated, including those for future installation.

	Buses and Connections: Three phase, four wire unless otherwise indicated.
	Phase- and Neutral-Bus Material: Hard-drawn copper of 98 percent conductivity, with copper feeder circuit-breaker line connections.
	Load Terminals: Insulated, rigidly braced, runback bus extensions, of same material as through buses, equipped with compression connectors for outgoing circuit conductors. Provide load terminals for future circuit-breaker positions at full-ampere rati...
	Ground Bus: Minimum-size required by UL 891, hard-drawn copper of 98 percent conductivity, equipped with compression connectors for feeder and branch-circuit ground conductors. For busway feeders, extend insulated equipment grounding cable to busway g...
	Main Phase Buses and Equipment Ground Buses: Uniform capacity for entire length of switchboard's main and distribution sections. Provide for future extensions from both ends.
	Neutral Buses: 100 percent of the ampacity of phase buses unless otherwise indicated, equipped with compression connectors for outgoing circuit neutral cables. Brace bus extensions for busway feeder neutral bus.
	Isolation Barrier Access Provisions: Permit checking of bus-bolt tightness.

	Future Devices: Equip compartments with mounting brackets, supports, bus connections, and appurtenances at full rating of circuit-breaker compartment.

	TRANSIENT VOLTAGE SUPPRESSION DEVICES
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUEaton Electrical Inc.; Cutler-Hammer Business UnitU5T.
	5TUGeneral Electric Company; GE Consumer & Industrial - Electrical DistributionU5T.
	5TUSiemens Energy & Automation, IncU5T.
	5TUSquare D; a brand of Schneider ElectricU5T.
	ULiebertU.

	Surge Protection Device Description: IEEE C62.41-compliant, integrally mounted, wired-in, solid-state, parallel-connected, modular (with field-replaceable modules) type, with sine-wave tracking suppression and filtering modules, UL 1449, second editio...
	Fuses, rated at 200-kA interrupting capacity.
	Fabrication using bolted compression lugs for internal wiring.
	Integral disconnect switch.
	Redundant suppression circuits.
	Redundant replaceable modules.
	Arrangement with wire connections to phase buses, neutral bus, and ground bus.
	LED indicator lights for power and protection status.
	Audible alarm, with silencing switch, to indicate when protection has failed.
	Form-C contacts rated at 5 A and 250-V ac, one normally open and one normally closed, for remote monitoring of system operation. Contacts shall reverse position on failure of any surge diversion module or on opening of any current-limiting device. Coo...
	Four-digit, transient-event counter set to totalize transient surges.

	Peak Single-Impulse Surge Current Rating: 120 kA per mode/240 kA per phase.
	Withstand Capabilities: 12,000 IEEE C62.41, Category C3 (10 kA), 8-by-20-mic.sec. surges with less than 5 percent change in clamping voltage.
	Protection modes and UL 1449 SVR for grounded wye circuits with 480Y/277-V, three-phase, four-wire circuits shall be as follows:
	Line to Neutral: 800 V for 480Y/277.
	Line to Ground: 800 V for 480Y/277.
	Neutral to Ground: 800 V for 480Y/277.


	DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to meet available fault currents.
	Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
	Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-replicable electronic trip; and the following field-adjustable settings:
	Instantaneous trip.
	Long- and short-time pickup levels.
	Long- and short-time time adjustments.
	Ground-fault pickup level, time delay, and IP2Pt response.

	Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-style fuse listed for use with circuit breaker; trip activation on fuse opening or on opening of fuse compartment door.
	GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault protection (30-mA trip).
	Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	Standard frame sizes, trip ratings, and number of poles.
	Lugs: Compression style, suitable for number, size, trip ratings, and conductor material.
	Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking ground-fault protection function.
	Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 75 percent of rated voltage.
	Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without intentional time delay.
	Auxiliary Contacts: One SPDT switch with "a" and "b" contacts; "a" contacts mimic circuit-breaker contacts, "b" contacts operate in reverse of circuit-breaker contacts.



	INSTRUMENTATION
	Instrument Transformers: IEEE C57.13, NEMA EI 21.1, and the following:
	Potential Transformers: IEEE C57.13; 120 V, 60 Hz, single secondary; disconnecting type with integral fuse mountings. Burden and accuracy shall be consistent with connected metering and relay devices, must meet NVE standards.
	Current Transformers: IEEE C57.13; 5 A, 60 Hz, secondary; bar or window type; single secondary winding and secondary shorting device. Burden and accuracy shall be consistent with connected metering and relay devices, must meet NVE standards.

	Multifunction Digital-Metering Monitor where indicated on Plan: Microprocessor-based unit suitable for three- or four-wire systems and with the following features:
	Switch-selectable digital display of the following values with maximum accuracy tolerances as indicated:
	Phase Currents, Each Phase: Plus or minus 1 percent.
	Phase-to-Phase Voltages, Three Phase: Plus or minus 1 percent.
	Phase-to-Neutral Voltages, Three Phase: Plus or minus 1 percent.
	Megawatts: Plus or minus 2 percent.
	Megavars: Plus or minus 2 percent.
	Power Factor: Plus or minus 2 percent.
	Frequency: Plus or minus 0.5 percent.
	Accumulated Energy, Megawatt Hours: Plus or minus 2 percent; accumulated values unaffected by power outages up to 72 hours.
	Megawatt Demand: Plus or minus 2 percent; demand interval programmable from five to 60 minutes.
	Contact devices to operate remote impulse-totalizing demand meter.

	Mounting: Display and control unit flush or semiflush mounted in instrument compartment door.

	Watt-Hour Meters and Wattmeters:
	Provisions for NVE utility KWH meter per NVE standards.


	AUTOMATIC TRANSFER SWITCH (ATS)
	Furnish and install integral open style automatic transfer switch with maintenance by-pass according to section 263600.

	PANELBOARD
	Furnish and install integral panelboards within switchboard according to section 262416.

	TRANSFORMERS
	Furnish and install step-down dry-type transformer according to xection 262200.

	LIGHTING CONTROL DEVICES
	Furnish and install lighting control photoelectric control, time switch and lighting contactor integral to switchboard according to section 260923.

	ACCESSORY COMPONENTS AND FEATURES
	Accessory Set: Include tools and miscellaneous items required for overcurrent protective device test, inspection, maintenance, and operation.

	IDENTIFICATION
	Mimic Bus: Continuously integrated mimic bus factory applied to front of switchboard. Arrange in single-line diagram format, using symbols and letter designations consistent with final mimic-bus diagram.
	Coordinate mimic-bus segments with devices in switchboard sections to which they are applied. Produce a concise visual presentation of principal switchboard components and connections.
	Presentation Media: Painted graphics in color contrasting with background color to represent bus and components, complete with lettered designations.
	Service Equipment Label: NRTL labeled for use as service equipment for switchboards with one or more service disconnecting and overcurrent protective devices.


	EXECUTION
	EXAMINATION
	Receive, inspect, handle, and store switchboards according to NEMA PB 2.1.
	Examine switchboards before installation. Reject switchboards that are moisture damaged or physically damaged.
	Examine elements and surfaces to receive switchboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	Proceed with installation only after unsatisfactory conditions have been corrected.

	INSTALLATION
	Install switchboards and accessories according to NEMA PB 2.1.
	Equipment Mounting: Install switchboards on concrete base, 2T4-inch2T6T (100-mm)6T nominal thickness. Comply with requirements for concrete base specified in Section 033053 "Miscellaneous Cast-in-Place Concrete."
	Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 2T18-inch2T6T (450-mm)6T centers around the full perimeter of concrete base.
	For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.
	Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	Install anchor bolts to elevations required for proper attachment to switchboards.

	Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from switchboard units and components.
	Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	Operating Instructions: Frame and mount the printed basic operating instructions for switchboards, including control and key interlocking sequences and emergency procedures. Fabricate frame of finished wood or metal and cover instructions with clear a...
	Install filler plates in unused spaces of panel-mounted sections.
	Install overcurrent protective devices, transient voltage suppression devices, and instrumentation.
	Set field-adjustable switches and circuit-breaker trip ranges.

	Comply with NECA 1.

	IDENTIFICATION
	Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	Switchboard Nameplates: Label each switchboard compartment with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	Device Nameplates: Label each disconnecting and overcurrent protective device and each meter and control device mounted in compartment doors with a nameplate complying with requirements for identification specified in Section 260553 "Identification fo...

	FIELD QUALITY CONTROL
	Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	Perform tests and inspections.
	Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	Acceptance Testing Preparation:
	Test insulation resistance for each switchboard bus, component, connecting supply, feeder, and control circuit.
	Test continuity of each circuit.

	Tests and Inspections:
	Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	Perform the following infrared scan tests and inspections and prepare reports:
	Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each switchboard. Remove front panels so joints and connections are accessible to portable scanner.
	Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each switchboard 11 months after date of Substantial Completion.
	Instruments and Equipment:
	Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.


	Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls and equipment.

	Switchboard will be considered defective if it does not pass tests and inspections.
	Prepare test and inspection reports, including a certified report that identifies switchboards included and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	ADJUSTING
	Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	Set field-adjustable circuit-breaker trip ranges as indicated.

	PROTECTION
	Temporary Heating: Apply temporary heat, to maintain temperature according to manufacturer's written instructions, until switchboard is ready to be energized and placed into service.

	DEMONSTRATION
	Train Owner's maintenance personnel to adjust, operate, and maintain switchboards, overcurrent protective devices, instrumentation, and accessories.



	262416 - PANELBOARDS
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
	Appendix ‘A’ to this Section for existing panel circuit directories.

	SUMMARY
	Section Includes:
	Distribution panelboards.
	Lighting and appliance branch-circuit panelboards.


	ACTION SUBMITTALS
	Product Data: For each type of panelboard, switching and overcurrent protective device, transient voltage suppression device, accessory, and component indicated. Include dimensions and manufacturers' technical data on features, performance, electrical...
	Shop Drawings: For each panelboard and related equipment.
	Include dimensioned plans, elevations, sections, and details. Show tabulations of installed devices, equipment features, and ratings.
	Detail enclosure types and details for types other than NEMA 250, Type 1.
	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.
	Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	Include wiring diagrams for power, signal, and control wiring.
	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.


	INFORMATIONAL SUBMITTALS
	Qualification Data: For qualified testing agency.
	Seismic Qualification Certificates: Submit certification that panelboards, overcurrent protective devices, accessories, and components will withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems." Include the fo...
	Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	Field Quality-Control Reports:
	Test procedures used.
	Test results that comply with requirements.
	Results of failed tests and corrective action taken to achieve test results that comply with requirements.

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

	CLOSEOUT SUBMITTALS
	Operation and Maintenance Data: For panelboards and components to include in emergency, operation, and maintenance manuals. In addition to items specified in the General and Supplementary Conditions, include the following:
	Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	MAINTENANCE MATERIAL SUBMITTALS
	Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	Keys: Two spares for each type of panelboard cabinet lock.
	Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) Types: Two spares for each panelboard.


	QUALITY ASSURANCE
	Testing Agency Qualifications: Member company of NETA or an NRTL.
	Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site testing.

	Source Limitations: Obtain panelboards, overcurrent protective devices, components, and accessories from single source from single manufacturer.
	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.

	DELIVERY, STORAGE, AND HANDLING
	Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	Handle and prepare panelboards for installation according to NEMA PB 1.

	PROJECT CONDITIONS
	Environmental Limitations:
	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 condi...
	Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	Ambient Temperature: Not exceeding 2T23 deg F2T6T (minus 5 deg C)6T to 2Tplus 104 deg F2T6T (plus 40 deg C)6T.
	Altitude: Not exceeding 2T6600 feet2T6T (2000 m)6T.


	Service Conditions: NEMA PB 1, usual service conditions, as follows:
	Ambient temperatures within limits specified.
	Altitude not exceeding 2T6600 feet2T6T (2000 m)6T.

	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 req...
	Notify Engineer and Owner no fewer than five days in advance of proposed interruption of electric service.
	Do not proceed with interruption of electric service without Engineer’s and Owner's written permission.
	Comply with NFPA 70E.


	COORDINATION
	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 requiremen...
	Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with concrete.

	WARRANTY
	Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace transient voltage suppression devices that fail in materials or workmanship within specified warranty period.
	Warranty Period: Five years from date of Substantial Completion.



	PRODUCTS
	GENERAL REQUIREMENTS FOR PANELBOARDS
	Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems."
	Enclosures: Flush- and surface-mounted cabinets.
	Rated for environmental conditions at installed location.
	Indoor Dry and Clean Locations: NEMA 250, Type 1.
	Outdoor Locations: NEMA 250, Type 3R.

	Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box.
	Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged trim cover.
	Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral with enclosure body. Arrange to isolate individual panel sections.
	Finishes:
	Panels and Trim: Steel and galvanized steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	Back Boxes: Galvanized steel.
	Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices and other components.

	Directory Card: Inside panelboard door, mounted in metal frame with transparent protective cover.

	Incoming Mains Location: Top or bottom as conditions require.
	Phase, Neutral, and Ground Buses:
	Material: Hard-drawn copper, 98 percent conductivity.
	Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	Isolated Ground Bus, where noted: Adequate for branch-circuit isolated ground conductors; insulated from box.

	Conductor Connectors: Suitable for use with conductor material and sizes.
	Material: Hard-drawn copper, 98 percent conductivity.
	Main and Neutral Lugs: Compression type.
	Ground Lugs and Bus-Configured Terminators: Compression type.
	Subfeed (Double) Lugs: Compression type suitable for use with conductor material. Locate at same end of bus as incoming lugs or main device.
	Gutter-Tap Lugs: Compression type suitable for use with conductor material. Locate at same end of bus as incoming lugs or main device.

	Service Equipment Label: NRTL labeled for use as service equipment for panelboards or load centers with one or more main service disconnecting and overcurrent protective devices.
	Future Devices: Mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or remote upstream overcurrent protective devices and labeled by an NRTL. Include size and type of allowable upstream and branch devices, listed and labeled for s...
	Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current available at terminals.

	PERFORMANCE REQUIREMENTS
	Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined according to SEI/ASCE 7.
	The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	DISTRIBUTION PANELBOARDS
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUEaton Electrical Inc.; Cutler-Hammer Business UnitU5T.
	5TUGeneral Electric Company; GE Consumer & Industrial - Electrical DistributionU5T.
	5TUSiemens Energy & Automation, IncU5T.
	5TUSquare D; a brand of Schneider ElectricU5T.

	Panelboards: NEMA PB 1, power and feeder distribution type.
	Doors: Secured with vault-type latch with tumbler lock; keyed alike.
	For doors more than 2T36 inches2T6T (914 mm)6T high, provide two latches, keyed alike.

	Mains: Circuit breaker or lugs only, as indicated.
	Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller: Bolt-on circuit breakers.
	Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A: Bolt-on circuit breakers; plug-in circuit breakers where individual positive-locking device requires mechanical release for removal.
	Branch Overcurrent Protective Devices: Fused switches.

	LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUEaton Electrical Inc.; Cutler-Hammer Business UnitU5T.
	5TUGeneral Electric Company; GE Consumer & Industrial - Electrical DistributionU5T.
	5TUSiemens Energy & Automation, IncU5T.
	5TUSquare D; a brand of Schneider ElectricU5T.

	Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
	Mains: Circuit breaker or lugs only, as indicated.
	Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
	Column-Type Panelboards: Narrow gutter extension, with cover, to overhead junction box equipped with ground and neutral terminal buses.

	DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUEaton Electrical Inc.; Cutler-Hammer Business UnitU5T.
	5TUGeneral Electric Company; GE Consumer & Industrial - Electrical DistributionU5T.
	5TUSiemens Energy & Automation, IncU5T.
	5TUSquare D; a brand of Schneider ElectricU5T.

	Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to meet available fault currents.
	Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads, and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
	Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-replicable electronic trip; and the following field-adjustable settings:
	Instantaneous trip.
	Long- and short-time pickup levels.
	Long- and short-time time adjustments.
	Ground-fault pickup level, time delay, and IP2Pt response.

	GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault protection (30-mA trip).
	Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Comply with UL 1699; 120/240-V, single-pole configuration.
	Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
	Standard frame sizes, trip ratings, and number of poles.
	Lugs: Compression style, suitable for number, size, trip ratings, and conductor materials.
	Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID) lighting circuits.
	Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in on or off position.




	EXECUTION
	EXAMINATION
	Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.
	Examine panelboards before installation. Reject panelboards that are damaged or rusted or have been subjected to water saturation.
	Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	Proceed with installation only after unsatisfactory conditions have been corrected.

	INSTALLATION
	Install panelboards and accessories according to NEMA PB 1.1.
	Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	Mount top of trim 78 2Tinches2T6T (1981 mm)6T above finished floor unless otherwise indicated or as conditions allow to reattach conduit systems.
	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.
	Install overcurrent protective devices and controllers not already factory installed.
	Set field-adjustable, circuit-breaker trip ranges.

	Install filler plates in unused spaces.
	Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing load balancing.
	Comply with NECA 1.
	Contractor shall reconnect all existing branch circuits to new replacement panels.  Contractor shall verify circuits in the field.  Refer to Appendix ‘A’ to this Section for record photograph of existing circuit directories.

	IDENTIFICATION
	Identify field-installed conductors, interconnecting wiring, and components; provide warning signs complying with Section 260553 "Identification for Electrical Systems."
	Create a directory to indicate installed circuit loads after balancing panelboard loads; incorporate Owner's final room designations. Obtain approval before installing. Use a computer or typewriter to create directory; handwritten directories are not ...
	Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	Device Nameplates: Label each branch circuit device in distribution panelboards with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	FIELD QUALITY CONTROL
	Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	Perform tests and inspections.
	Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	Acceptance Testing Preparation:
	Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	Test continuity of each circuit.

	Tests and Inspections:
	Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	Perform the following infrared scan tests and inspections and prepare reports:
	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.
	Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each panelboard 11 months after date of Substantial Completion.
	Instruments and Equipment:
	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. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

	ADJUSTING
	Adjust moving parts and operable component to function smoothly, and lubricate as recommended by manufacturer.
	Set field-adjustable circuit-breaker trip ranges as indicated.
	Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes.
	Measure as directed during period of normal system loading.
	Perform load-balancing circuit changes outside normal occupancy/working schedule of the facility and at time directed. Avoid disrupting critical 24-hour services such as fax machines and on-line data processing, computing, transmitting, and receiving ...
	After circuit changes, recheck loads during normal load period. Record all load readings before and after changes and submit test records.
	Tolerance: Difference exceeding 20 percent between phase loads, within a panelboard, is not acceptable. Rebalance and recheck as necessary to meet this minimum requirement.


	PROTECTION
	Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's written instructions.



	262726 - WIRING DEVICES
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section Includes:
	Receptacles, receptacles with integral GFCI, and associated device plates.
	Isolated-ground receptacles.
	Weather-resistant receptacles.
	Retractable pendant cord-connector devices.
	Cord and plug sets.
	Poke-through assemblies.
	Standby power service receptacle.
	Circuit tracing, “ring-out” of existing receptacles.


	DEFINITIONS
	EMI: Electromagnetic interference.
	GFCI: Ground-fault circuit interrupter.
	Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	RFI: Radio-frequency interference.

	ADMINISTRATIVE REQUIREMENTS
	Coordination:
	Receptacles for Owner-Furnished Equipment: Match plug configurations.
	Cord and Plug Sets: Match equipment requirements.


	ACTION SUBMITTALS
	Product Data: For each type of product.
	Shop Drawings: List of legends and description of materials and process used for premarking wall plates.
	Samples: One for each type of device and wall plate specified, in each color specified.

	INFORMATIONAL SUBMITTALS
	Field quality-control reports.

	CLOSEOUT SUBMITTALS
	Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.


	PRODUCTS
	MANUFACTURERS
	5TUManufacturersU5T' Names: Shortened versions (shown in parentheses) of the following manufacturers' names are used in other Part 2 articles:
	5TUCooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper)U5T.
	5TUHubbell Incorporated; Wiring Device-Kellems (Hubbell)U5T.
	5TULeviton Mfg. Company Inc. (Leviton)U5T.
	5TUPass & Seymour/Legrand (Pass & Seymour)U5T.
	UThomas and BettsU.

	Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	GENERAL WIRING-DEVICE REQUIREMENTS
	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.
	Comply with NFPA 70.

	STRAIGHT-BLADE RECEPTACLES
	Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	5TUProducts:U5T Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following or equivalent:
	5TUCooper; 5351 (single), CR5362 (duplex)U5T.
	5TUHubbell; HBL5351 (single), HBL5352 (duplex)U5T.
	5TULeviton; 5891 (single), 5352 (duplex)U5T.
	5TUPass & Seymour; 5361 (single), 5362 (duplex)U5T.

	5TUProducts:U5T Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following or equivalent:
	5TUCooper; 8310 (single), 8300 (duplex)U5T.
	5TUHubbell; HBL8310 (single), HBL8300 (duplex)U5T.
	5TULeviton; 8310 (single), 8300 (duplex)U5T.
	5TUPass & Seymour; 8301 (single), 8300H (duplex)U5T.

	Description: Single-piece, rivetless, nickel-plated, all-brass grounding system. Nickel-plated, brass mounting strap.

	Isolated-Ground, Duplex Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	5TUProducts:U5T Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following or equivalent:
	5TUCooper; IG5362RNU5T.
	5TUHubbell; IG5362U5T.
	5TULeviton; 5362-IGU5T.
	5TUPass & Seymour; IG5362U5T.

	Description: Straight blade; equipment grounding contacts shall be connected only to the green grounding screw terminal of the device and with inherent electrical isolation from mounting strap. Isolation shall be integral to receptacle construction an...


	GFCI RECEPTACLES
	General Description:
	Straight blade, non-feed-through type.
	Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
	Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.

	Duplex GFCI Convenience Receptacles, 125 V, 20 A:
	5TUProductsU5T: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following or equivalent:
	5TUCooper; VGF20U5T.
	5TUHubbell; GFR5352LU5T.
	5TUPass & Seymour; 2095U5T.
	5TULeviton; 7590U5T.



	PENDANT CORD-CONNECTOR DEVICES
	Description:
	Matching, locking-type plug and receptacle body connector.
	NEMA WD 6 Configurations L5-20P and L5-20R, heavy-duty grade, and FS W-C-596.
	Data outlet as indicated on Drawings
	Body: Nylon, with screw-open, cable-gripping jaws and provision for attaching external cable grip.
	Spring wound manual retraction reel assembly..


	WALL PLATES
	Single and combination types shall match corresponding wiring devices.
	Plate-Securing Screws: Metal with head color to match plate finish.
	Material for Finished Spaces: Smooth, high-impact thermoplastic.
	Material for Unfinished Spaces: Smooth, high-impact thermoplastic.
	Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, die-cast aluminum with lockable cover.

	STANDBY POWER SERVICE RECETPACLE
	Factory assembled load break pin and sleeve receptacle rated for outdoor portable generator service.
	Provide configuration and rating as indicated on Drawings

	FINISHES
	Device Color:
	Wiring Devices Connected to Normal Power System: Ivory unless otherwise indicated or required by NFPA 70 or device listing.
	Isolated-Ground Receptacles: As specified above, with orange triangle on face.

	Wall Plate Color: For plastic covers, match device color.

	POKE-THROUGH ASSEMBLIES
	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:
	Basis-of-Design Product:  Subject to compliance with requirements, provide product by one of the following or equivalent:
	UHubbell Incorporated; Wiring Device-KellemsU.
	UPass & Seymour/LegrandU.
	USquare D/Schneider ElectricU.
	UThomas & Betts CorporationU.
	UWiremold/LegrandU.

	Description:
	Factory-fabricated and –wired assembly of below-floor junction box with through-floor raceway/firestop unit and detachable matching floor service-outlet assembly.
	Comply with UL 514 scrub water exclusion requirements
	Service-Outlet Assembly:  Pedestal type with services indicated.
	Size:  Selected to fit nominal 3-inch (75-mm) cored holes in floor and matched to floor thickness.
	Fire Rating:  Unit is listed and labeled for fire rating of floor-ceiling assembly.
	Closure Plug:  Arranged to close unused 3-inch (75-mm) cored openings and reestablish fire rating of floor.
	Wiring Raceways and Compartments:  For a minimum of four No. 12 AWG conductors.


	STANDBY POWER SERVICE RECEPTACLE
	Factory assembled load break pin and sleeve receptacle rated for outdoor portable generator service.
	Provide configuration and rating as indicated on Drawings.


	EXECUTION
	INSTALLATION
	Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	Coordination with Other Trades:
	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.
	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.
	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.
	Install wiring devices after all wall preparation, including painting, is complete.

	Conductors:
	Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	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.
	The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	Existing Conductors:
	Cut back and pigtail, or replace all damaged conductors.
	Straighten conductors that remain and remove corrosion and foreign matter.
	Pigtailing existing conductors is permitted, provided the outlet box is large enough.


	Device Installation:
	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 2T6 inches2T6T (152 mm)6T 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.

	Receptacle Orientation:
	Install ground pin of vertically mounted receptacles down, and on horizontally mounted receptacles to the left.

	Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.
	Tracing, “ring-out” and map existing receptacles:
	As indicated on Drawings, contractor shall trace, “ring-out” existing receptacle branch circuits and map results to determine existing circuit pathways.
	Contractor shall provide all labor required to move and replace furniture required to accomplish task.  Work could include disassembly and reassembly of some desk units.  Take care to restore furniture and loose items to their original placement and c...
	Reuse existing receptacle conduit system to pull in new branch wiring as indicated on the Drawings.


	GFCI RECEPTACLES
	Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not required.

	IDENTIFICATION
	Comply with Section 260553 "Identification for Electrical Systems."
	Identify 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.

	FIELD QUALITY CONTROL
	Perform the following tests and inspections:
	Test Instruments: Use instruments that comply with UL 1436.
	Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.

	Tests for Standby Service Receptacles:
	Line Voltage: Acceptable range is 105 to 132 V.
	Ground Impedance: Values of up to 2 ohms are acceptable.

	Tests for convenience receptacles:
	Use test device to demonstrate receptacles are correctly connected for polarity and ground.

	Wiring device will be considered defective if it does not pass tests and inspections.
	Prepare test and inspection reports.



	262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section Includes:
	Nonfusible switches (manual transfer switch).
	Enclosures.


	DEFINITIONS
	NC: Normally closed.
	NO: Normally open.
	SPDT: Single pole, double throw.

	PERFORMANCE REQUIREMENTS
	Seismic Performance: Enclosed switches shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."


	ACTION SUBMITTALS
	Product Data: For each type of enclosed switch, accessory, and component indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings, accessories, and fi...
	Enclosure types and details for types other than NEMA 250, Type 1.
	Current and voltage ratings.
	Short-circuit current ratings (interrupting and withstand, as appropriate).
	Include evidence of NRTL listing for series rating of installed devices.
	Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.

	Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, details, and attachments to other work.
	Wiring Diagrams: For power, signal, and control wiring.


	INFORMATIONAL SUBMITTALS
	Qualification Data: For qualified testing agency.
	Seismic Qualification Certificates: For enclosed switches, accessories, and components, from manufacturer.
	Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	Field quality-control reports.
	Test procedures used.
	Test results that comply with requirements.
	Results of failed tests and corrective action taken to achieve test results that comply with requirements.

	Manufacturer's field service report.

	CLOSEOUT SUBMITTALS
	Operation and Maintenance Data: For enclosed switches to include in emergency, operation, and maintenance manuals. In addition to items specified in the General and Supplementary Conditions, include the following:
	Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.


	QUALITY ASSURANCE
	Testing Agency Qualifications: Member company of NETA or an NRTL.
	Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site testing.

	Source Limitations: Obtain enclosed switches, components, and accessories, within same product category, from single source from single manufacturer.
	Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed switches, including clearances between enclosures, 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 NFPA 70.

	PROJECT CONDITIONS
	Environmental Limitations: Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	Ambient Temperature: Not less than 2Tminus 22 deg F2T6T (minus 30 deg C)6T and not exceeding 2T104 deg F2T6T (40 deg C)6T.
	Altitude: Not exceeding 2T6600 feet2T6T (2010 m)6T.

	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 req...
	Notify Engineer and Owner no fewer than five days in advance of proposed interruption of electric service.
	Indicate method of providing temporary electric service.
	Do not proceed with interruption of electric service without Engineer’s and Owner's written permission.
	Comply with NFPA 70E.


	COORDINATION
	Coordinate layout and installation of switches and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PRODUCTS
	NONFUSIBLE SWITCHES
	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:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUEaton Electrical Inc.; Cutler-Hammer Business UnitU5T.
	5TUGeneral Electric Company; GE Consumer & Industrial - Electrical DistributionU5T.
	5TUSiemens Energy & Automation, IncU5T.
	5TUSquare D; a brand of Schneider ElectricU5T.

	Type HD, Heavy Duty, Double Throw, 208-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position and approved for use as manual transfer swi...
	Accessories:
	Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	Lugs: Compression type, suitable for number, size, and conductor material.


	ENCLOSURES
	Enclosed Switches: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	Indoor, Dry and Clean Locations: NEMA 250, Type 1.
	Outdoor Locations: NEMA 250, Type 3R.



	EXECUTION
	EXAMINATION
	Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	Proceed with installation only after unsatisfactory conditions have been corrected.

	INSTALLATION
	Install individual wall-mounted switches with tops at uniform height unless otherwise indicated.
	Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	Comply with NECA 1.

	IDENTIFICATION
	Comply with requirements in Section 260553 "Identification for Electrical Systems."
	Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	Label each enclosure with engraved metal or laminated-plastic nameplate.


	FIELD QUALITY CONTROL
	Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	Perform tests and inspections.
	Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	Acceptance Testing Preparation:
	Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	Test continuity of each circuit.

	Tests and Inspections:
	Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	Perform the following infrared scan tests and inspections and prepare reports:
	Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker. Remove front panels so joints and connections are accessible to portable s...
	Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each enclosed switch and circuit breaker 11 months after date of Substantial Completion.
	Instruments and Equipment: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.

	Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls and equipment.

	Enclosed switches will be considered defective if they do not pass tests and inspections.
	Prepare test and inspection reports, including a certified report that identifies enclosed switches and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.

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



	263600 - TRANSFER SWITCHES
	GENERAL
	RELATED DOCUMENTS
	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	SUMMARY
	Section includes transfer switches rated 600 V and less, including the following:
	Automatic transfer switches.
	Bypass/isolation switches.

	Related Requirements:
	Section 262413:  “Switchboards” for switchboard mounting of ATS.


	ACTION SUBMITTALS
	Product Data: For each type of product indicated. Include rated capacities, weights, operating characteristics, furnished specialties, and accessories.
	Shop Drawings: Dimensioned plans, elevations, sections, and details showing minimum clearances, conductor entry provisions, gutter space, installed features and devices, and material lists for each switch specified.
	Single-Line Diagram: Show connections between transfer switch, bypass/isolation switch, power sources, and load; and show interlocking provisions for each combined transfer switch and bypass/isolation switch.


	INFORMATIONAL SUBMITTALS
	Qualification Data: For manufacturer.
	Manufacturer Seismic Qualification Certification: Submit certification that transfer switches accessories, and components will withstand seismic forces defined in Section 260548.16 "Seismic Controls for Electrical Systems." Include the following:
	Basis for Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.
	The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified."
	The term "withstand" means "the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event."

	Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate and describe mounting and anchorage provisions.
	Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

	Field quality-control reports.

	CLOSEOUT SUBMITTALS
	Operation and Maintenance Data: For each type of product to include in emergency, operation, and maintenance manuals. In addition to items specified in the General and Supplemental Conditions, include the following:
	Features and operating sequences, both automatic and manual.
	List of all factory settings of relays; provide relay-setting and calibration instructions, including software, where applicable.


	QUALITY ASSURANCE
	Manufacturer Qualifications: Maintain a service center capable of providing training, parts, and emergency maintenance repairs within a response period of less than eight hours from time of notification.
	Testing Agency Qualifications: An independent agency, with the experience and capability to conduct the testing indicated, that is a member company of the InterNational Electrical Testing Association or is a nationally recognized testing laboratory (N...
	Testing Agency's Field Supervisor: Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies to supervise on-site testing specified in Part 3.

	Source Limitations: Obtain automatic transfer switches and bypass/isolation switches through one source from a single manufacturer.
	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 70.
	Comply with NFPA 99.
	Comply with NFPA 110.
	Comply with UL 1008 unless requirements of these Specifications are stricter.

	FIELD CONDITIONS
	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:
	Notify Engineer and Owner no fewer than five days in advance of proposed interruption of electrical service.
	Do not proceed with interruption of electrical service without Engineer’s and Owner's written permission.


	COORDINATION
	Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified in Section 033000 "Cast-in-Place Concrete."


	PRODUCTS
	MANUFACTURED UNITS
	Contactor Transfer Switches:
	Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	5TUBasis-of-Design ProductU5T: Subject to compliance with requirements, provide product by one of the following or equivalent:
	5TUEmerson; ASCO Power Technologies, LPU5T.
	5TUGE Zenith ControlsU5T.
	UEaton CorporationU.


	Transfer Switches Using Molded-Case Switches or Circuit Breakers are not allowed:

	GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS
	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 Withstand 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.
	Where transfer switch includes internal fault-current protection, rating of switch and trip unit combination shall exceed indicated fault-current value at installation location.

	Solid-State Controls: Repetitive accuracy of 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 C62.41. Components shall meet or exceed voltage-impulse withstand test of NEMA ICS 1.
	Electrical Operation: Accomplish by a nonfused, momentarily energized solenoid or electric-motor-operated mechanism, mechanically and electrically interlocked in both directions.
	Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current between active power sources.
	Limitation: Switches using molded-case switches or circuit breakers or insulated-case circuit-breaker components are not acceptable.
	Switch Action: Double throw; mechanically held in both directions.
	Contacts: Silver composition or silver alloy for load-current switching. Conventional automatic transfer-switch units, rated 225 A and higher, shall have separate arcing contacts.

	Neutral Switching. Where four-pole switches are indicated, provide neutral pole switched simultaneously with phase poles.
	Neutral Terminal: Solid and fully rated, unless otherwise indicated.
	Oversize Neutral: Ampacity and switch rating of neutral path through units indicated for oversize neutral shall be double the nominal rating of circuit in which switch is installed.
	Heater: Equip switches exposed to outdoor temperatures and humidity, and other units indicated, with an internal heater. Provide thermostat within enclosure to control heater.
	Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings, either by color-code or by numbered or lettered wire and cable tape markers at terminations. Color-coding and wire and cable tape markers are specified in Sectio...
	Designated Terminals: Pressure type, suitable for types and sizes of field wiring indicated.
	Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or bottom entrance of feeder conductors as indicated.
	Control Wiring: Equipped with lugs suitable for connection to terminal strips.

	Enclosures: Open style-switchboard mounted.  Refer to Section 262413.

	AUTOMATIC TRANSFER SWITCHES
	Comply with Level 1 equipment according to NFPA 110.
	Switching Arrangement: Double-throw type, incapable of pauses or intermediate position stops during normal functioning, unless otherwise indicated.
	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.
	Manual Switch Operation: Unloaded. Control circuit automatically disconnects from electrical operator during manual operation.
	Signal-Before-Transfer Contacts: A set of normally open/normally closed dry contacts operates in advance of retransfer to normal source. Interval is adjustable from 1 to 30 seconds.
	In-Phase Monitor: Factory-wired, internal relay controls transfer so it occurs only when the two sources are synchronized in phase. Relay compares phase relationship and frequency difference between normal and emergency sources and initiates transfer ...
	Motor Disconnect and Timing Relay: Controls designate starters so they disconnect motors before transfer and reconnect them selectively at an adjustable time interval after transfer. Control connection to motor starters is through wiring external to a...
	Programmed Neutral Switch Position: Switch operator has a programmed neutral position arranged to provide a midpoint between the two working switch positions, with an intentional, time-controlled pause at midpoint during transfer. Pause is adjustable ...
	Automatic Transfer-Switch Features:
	Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-ground voltage on each phase. Pickup voltage shall be adjustable from 85 to 100 percent of nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup value. Facto...
	Adjustable Time Delay: For override of normal-source voltage sensing to delay transfer and engine start signals. Adjustable from zero to six seconds, and factory set for one second.
	Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. Pickup voltage shall be adjustable from 85 to 100 percent of nominal. Factory set for pickup at 90 percent. Pickup frequency shall be adjustable from 90 to 100 percent of nomina...
	Time Delay for Retransfer to Normal Source: Adjustable from 0 to 30 minutes, and factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained undervoltage of emergency source, provided normal supply has been restored.
	Test Switch: Simulate normal-source failure.
	Switch-Position Pilot Lights: Indicate source to which load is connected.
	Source-Available Indicating Lights: Supervise sources via transfer-switch normal- and emergency-source sensing circuits.
	Normal Power Supervision: Green light with nameplate engraved "Normal Source Available."
	Emergency Power Supervision: Red light with nameplate engraved "Emergency Source Available."

	Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw contacts for each switch position, rated 10 A at 240-V ac.
	Transfer Override Switch: Overrides automatic retransfer control so automatic transfer switch will remain connected to emergency power source regardless of condition of normal source. Pilot light indicates override status.
	Engine Starting Contacts: One isolated and normally closed, and one isolated and normally open; rated 10 A at 32-V dc minimum.
	Engine Shutdown Contacts: Instantaneous; shall initiate shutdown sequence at remote engine-generator controls after retransfer of load to normal source.
	Engine Shutdown Contacts: Time delay adjustable from zero to five minutes, and factory set for five minutes. Contacts shall initiate shutdown at remote engine-generator controls after retransfer of load to normal source.
	Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine generator and transfers load to it from normal source for a preset time, then retransfers and shuts down engine after a preset cool-down period. Initiates exercise cycle a...
	Exerciser Transfer Selector Switch: Permits selection of exercise with and without load transfer.
	Push-button programming control with digital display of settings.
	Integral battery operation of time switch when normal control power is not available.



	BYPASS/ISOLATION SWITCHES
	Comply with requirements for Level 1 equipment according to NFPA 110.
	Description: Manual type, arranged to select and connect either source of power directly to load, isolating transfer switch from load and from both power sources. Include the following features for each combined automatic transfer switch and bypass/is...
	Means to lock bypass/isolation switch in the position that isolates transfer switch with an arrangement that permits complete electrical testing of transfer switch while isolated. While isolated, interlocks prevent transfer-switch operation, except fo...
	Drawout Arrangement for Transfer Switch: Provide physical separation from live parts and accessibility for testing and maintenance operations.
	Bypass/Isolation Switch Current, Voltage, Closing, and Short-Circuit Withstand Ratings: Equal to or greater than those of associated automatic transfer switch, and with same phase arrangement and number of poles.
	Contact temperatures of bypass/isolation switches shall not exceed those of automatic transfer-switch contacts when they are carrying rated load.
	Operability: Constructed so load bypass and transfer-switch isolation can be performed by 1 person in no more than 2 operations in 15 seconds or less.
	Legend: Manufacturer's standard legend for control labels and instruction signs shall describe operating instructions.
	Maintainability: Fabricate to allow convenient removal of major components from front without removing other parts or main power conductors.

	Interconnection of Bypass/Isolation Switches with Automatic Transfer Switches: Factory-installed copper bus bars; plated at connection points and braced for the indicated available short-circuit current.

	SOURCE QUALITY CONTROL
	Factory test and inspect components, assembled switches, and associated equipment. Ensure proper operation. Check transfer time and voltage, frequency, and time-delay settings for compliance with specified requirements. Perform dielectric strength tes...


	EXECUTION
	INSTALLATION
	Design each fastener and support to carry load indicated by seismic requirements and according to seismic-restraint details. See Section 260548.16 "Seismic Controls for Electrical Systems."
	Switchboard Mounted Switch:
	Coordinate with Section 262413 “Switchboards” to integrally mount ATS and by-pass in switchboard.  Provide product suitable for outdoor installation in NEMA 3R enclosure.

	Identify components according to Section 260553 "Identification for Electrical Systems."
	Set field-adjustable intervals and delays, relays, and engine exerciser clock.

	CONNECTIONS
	Wiring to Remote Components: Match type and number of cables and conductors to control and communication requirements of transfer switches as recommended by manufacturer. Increase raceway sizes at no additional cost to Owner if necessary to accommodat...
	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."

	FIELD QUALITY CONTROL
	Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	After installing equipment and after electrical circuitry has been energized, test for compliance with requirements.
	Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance tester. Include external annunciation and control circuits. Use test voltages and procedure recommended by manufacturer. Comply with manufacturer's specified m...
	Check for electrical continuity of circuits and for short circuits.
	Inspect for physical damage, proper installation and connection, and integrity of barriers, covers, and safety features.
	Verify that manual transfer warnings are properly placed.
	Perform manual transfer operation.

	After energizing circuits, demonstrate interlocking sequence and operational function for each switch at least three times.
	Simulate power failures of normal source to automatic transfer switches and of emergency source with normal source available.
	Simulate loss of phase-to-ground voltage for each phase of normal source.
	Verify time-delay settings.
	Verify pickup and dropout voltages by data readout or inspection of control settings.
	Test bypass/isolation unit functional modes and related automatic transfer-switch operations.
	Perform contact-resistance test across main contacts and correct values exceeding 500 microhms and values for 1 pole deviating by more than 50 percent from other poles.
	Verify proper sequence and correct timing of automatic engine starting, transfer time delay, retransfer time delay on restoration of normal power, and engine cool-down and shutdown.

	Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power delivery from both sources.
	Verify grounding connections and locations and ratings of sensors.


	Testing Agency's Tests and Inspections:
	After installing equipment and after electrical circuitry has been energized, test for compliance with requirements.
	Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	Measure insulation resistance phase-to-phase and phase-to-ground with insulation-resistance tester. Include external annunciation and control circuits. Use test voltages and procedure recommended by manufacturer. Comply with manufacturer's specified m...
	Check for electrical continuity of circuits and for short circuits.
	Inspect for physical damage, proper installation and connection, and integrity of barriers, covers, and safety features.
	Verify that manual transfer warnings are properly placed.
	Perform manual transfer operation.

	After energizing circuits, demonstrate interlocking sequence and operational function for each switch at least three times.
	Simulate power failures of normal source to automatic transfer switches and of emergency source with normal source available.
	Simulate loss of phase-to-ground voltage for each phase of normal source.
	Verify time-delay settings.
	Verify pickup and dropout voltages by data readout or inspection of control settings.
	Test bypass/isolation unit functional modes and related automatic transfer-switch operations.
	Perform contact-resistance test across main contacts and correct values exceeding 500 microhms and values for 1 pole deviating by more than 50 percent from other poles.
	Verify proper sequence and correct timing of automatic engine starting, transfer time delay, retransfer time delay on restoration of normal power, and engine cool-down and shutdown.

	Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power delivery from both sources.
	Verify grounding connections and locations and ratings of sensors.


	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.
	Remove and replace malfunctioning units and retest as specified above.
	Prepare test and inspection reports.
	Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each switch. Remove all access panels so joints and connections are accessible to portable scanner.
	Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each switch 11 months after date of Substantial Completion.
	Instrument: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.
	Record of Infrared Scanning: Prepare a certified report that identifies switches checked and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	DEMONSTRATION
	Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain transfer switches and related equipment as specified below.
	Coordinate this training with that for switchboard.
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