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Current copies of the following documents are hereby made part of these
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Drawings:

The Agreement and General Conditions dated May 25, 2005 have
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INVITATION TO BID

ONLY FIRMS PRE-QUALIFIED DURING STAGE | OF THE RFS ARE ALLOWED TO BID ON THIS PROJECT

The State of Utah - Division of Facilities Construction and Management (DFCM) is requesting bids for the

construction of the following project

ELECTRICAL AND GENERATOR IMPROVEMENTS

OFFICE oF EDUCATION -SALT LAKE CITY, UTAH

DECM PROJECT NO: 08080200

Project Description: Installation of a new 200 kw generator and concrete generator pad, removal of the existing
generator, expansion of the existing electrical room, and new A/C for the electrical room. Construction Cost

Estimate: $ 250,000.

Company
Electro Specialist, Inc.
Hidden Peak Electric Co., Inc.
Integrated Controls & Electric Inc
KGM Electric L.L.C.
Patriot Construction
Positive Power, LLC
Power Electric Company
Probst Electric
Taylor Electric and Engineering
Utah Controls, Inc.
Wade Electric

Contact
Jeff Davis
Derek Lee
Rick Bowen
Kim Madsen
Roan Poulter
George Langlois
Joseph Gormally
Mr. Riley Probst
Ryan J. Taylor
Scott Porter
Shawn L. Wade

Fax
(801) 572-5658
(801) 262-5689
(801) 732-0452
(435) 835-1790
(888) 867-1845
(801) 731-8908
(801) 288-1065
(435) 657-1956
(801) 413-1361
(801) 990-1955
(801) 467-3944

The bid documents will be available at 3:00 PM on Thursday, September 4, 2008 in electronic format only on
CDs from DFCM at 4110 State Office Building, Salt Lake City, Utah 84114, telephone (801)538-3018 and on the
DFCM web page at http://dfcm.utah.gov. For questions regarding this project, please contact Brian Bales, Project
Manager, DFCM, at (801)-538-3417. No others are to be contacted regarding this project.

A MANDATORY pre-bid meeting and site visit will be held at 1:30 PM on Tuesday, September 9, 2008 at the
Office of Education, 250 East 500 South, Salt Lake City, Utah. Meet at the south courtyard entrance. Parking is
available in the adjacent parking lot. All pre-qualified prime contractors wishing to bid on this project must
attend this meeting.

Bids must be submitted by 2:30 PM on Wednesday, September 17, 2008 to DFCM, 4110 State Office Building,
Salt Lake City, Utah 84114. Bids will be opened and read aloud in the DFCM Conference Room, 4110 State
Office Building, Salt Lake City, Utah. Note: Bids must be received at 4110 State Office Building by the
specified time. The contractor shall comply with and require all of its subcontractors to comply with the license
laws as required by the State of Utah.

A bid bond in the amount of five percent (5%) of the bid amount, made payable to the Division of Facilities
Construction and Management on DFCM’s bid bond form, shall accompany the bid.

The Division of Facilities Construction & Management reserves the right to reject any or all bids or to waive any
formality or technicality in any bid in the interest of the State.

DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT

MARLA WORKMAN, CONTRACT COORDINATOR
4110 State Office Bldg., Salt Lake City, Utah 84114
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STAGE I - MULTI-STEP BIDDING PROCESS

ONLY FIRMS PRE-QUALIFIED DURING STAGE | OF THE RFS ARE ALLOWED TO BID ON THIS PROJECT

1. Invitational Bid Procedures

The following is an overview of the invitational bid process. More detailed information is contained throughout
the document. Contractors are responsible for reading and complying with all information contained in this
document.

Notification: DFCM will notify each registered pre-qualified firm (via fax or e-mail) when a project
is ready for Construction Services and invite them to bid on the project.

Description of Work: A description of work or plans/specifications will be given to each contractor. If
required, the plans and specifications will be available on the DFCM web page at http://dfcm.utah.gov
and on CDs from DFCM, at 4110 State Office Building, Salt Lake City, Utah 84114.

Schedule: The Stage Il Schedule shows critical dates including the mandatory pre-bid site meeting (if
required), the question and answer period, the bid submittal deadline, the subcontractor list submittal
deadline, etc. Contractors are responsible for meeting all deadlines shown on the schedule.

Mandatory Pre-Bid Site Meeting: If a firm fails to attend a pre-bid site meeting labeled “Mandatory” they
will not be allowed to bid on the project. At the mandatory meeting, contractors may have an opportunity
to inspect the site, receive additional instructions and ask questions about project. The schedule contains
information on the date, time, and place of the mandatory pre-bid site meeting.

Written Questions: All questions must be in writing and directed to DFCM’s project manager assigned to
this project. No others are to be contacted regarding this project. The schedule contains information on
the deadline for submitting questions.

Addendum: All clarifications from DFCM will be in writing and issued as an addendum to the RFS.
Addenda will be posted on DFCM’s web site at http://dfcm.utah.gov. Contractors are responsible for
obtaining information contained in each addendum from the web site. Addenda issued prior to the
submittal deadline shall become part of the bidding process and must be acknowledged on the bid form.
Failure to acknowledge addenda may result in disqualification from bidding.

Submitting Bids: Bids must be submitted to DFCM 4110 State Office Building, Salt Lake City, Utah
84114 by the deadline indicated on the schedule. Bids submitted after the deadline will not be accepted.
Bids will be opened at DFCM on the date, time, and place indicated on the schedule.

Subcontractors List: The firm selected for the project must submit a list of all subcontractors by the
deadline indicated on the schedule contained in this document.

Pre-qualified List of Contractors: Contractors shall remain on DFCM’s list of pre-qualified contractors
provided: (a) they maintain a performance rating of 3.5 or greater on each project, (b) they are not
suspended for failure to comply with requirements of their contract, (c) the firm has not undergone a
significant reorganization involving the loss of key personnel (site superintendents, project managers,
owners, etc.) to a degree such that the firm no longer meets the pre-qualification requirements outlined in
Stage I, (d) the financial viability of the firm has not significantly changed, and (e) the firm is not
otherwise disqualified by DFCM. Note: If a contractor fails to comply with items (2) through () above,
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Multi-Step Bidding Process Stage 11
Page No. 2

they may be removed from DFCM’s list of pre-qualified contractors following an evaluation by a review
committee. Contractors will be given the opportunity to address the review committee before a decision
is made. Pre-qualified contractors are ONLY authorized to bid on projects within the discipline that they
were originally pre-qualified under.

2. Drawings and Specifications and Interpretations

Drawings, specifications and other contract documents may be obtained as stated in the Invitation to Bid. If any
firm is in doubt as to the meaning or interpretation of any part of the drawings, specifications, scope of work or
contract documents, they shall submit, in writing, a request for interpretation to the authorized DFCM
representative by the deadline identified in the schedule. Answers to questions and interpretations will be made
via addenda issued by DFCM. Neither DFCM or the designer shall be responsible for incorrect information
obtained by contractors from sources other than the official drawings/specifications and addenda issued by
DFCM.

3. Product Approvals

Where reference is made to one or more proprietary products in the contract documents, but restrictive descriptive
materials of one or more manufacturer(s) is referred to in the contract documents, the products of other
manufacturers will be accepted, provided they equal or exceed the standards set forth in the drawings and
specifications and are compatible with the intent and purpose of the design, subject to the written approval of the
Designer. Such written approval must occur prior to the deadline established for the last scheduled addendum to
be issued. The Designer’s written approval will be included as part of the addendum issued by DFCM. If the
descriptive material is not restrictive, the products of other manufacturers specified will be accepted without prior
approval provided they are compatible with the intent and purpose of the design as determined by the Designer.

4, Addenda

All clarifications from DFCM will be in writing and issued as an addendum to the RFS. Addenda will be posted
on DFCM’s web site at http://dfcm.utah.gov. Contractors are responsible for obtaining information contained in
each addendum from the web site. Addenda issued prior to the submittal deadline shall become part of the
bidding process and must be acknowledged on the bid form. Failure to acknowledge addenda shall result in
disqualification from bidding. DFCM shall not be responsible for incorrect information obtained by contractors
from sources other than official addenda issued by DFCM.

5. Financial Responsibility of Contractors, Subcontractors and Sub-subcontractors

Contractors shall respond promptly to any inquiry in writing by DFCM to any concern of financial responsibility
of the Contractor, Subcontractor or Sub-subcontractor. Failure to respond may result in suspension from DFCM’s
list of pre-qualified contractors.

6. Licensure

The Contractor shall comply with and require all of its Subcontractors to comply with the license laws as required
by the State of Utah.
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Multi-Step Bidding Process Stage 11
Page No. 3

7. Permits

In concurrence with the requirements for permitting in the general conditions, it is the responsibility of the
contractor to obtain the fugitive dust plan requirements from the Utah Division of Air Quality and the SWPPP
requirements from the Utah Department of Environmental Quality and submit the completed forms and pay any
permit fee that may be required for this specific project. Failure to obtain the required permit may result in work
stoppage and/or fines from the regulating authority that will be the sole responsibility of the contractor. Any
delay to the project as a result of any such failure to obtain the permit or noncompliance with the permit shall not
be eligible for any extension in the Contract Time.

8. Time is of the Essence

Time is of the essence in regard to all the requirements of the contract documents.

9. Bids

Before submitting a bid, each bidder shall carefully examine the contract documents; shall visit the site of the
work; shall fully inform themselves as to all existing conditions and limitations; and shall include in the bid the
cost of all items required by the contract documents including those added via addenda. If the bidder observes
that portions of the contract documents are at variance with applicable laws, building codes, rules, regulations or
contain obvious erroneous or uncoordinated information, the bidder shall promptly notify the DFCM Project
Manager prior to the bidding deadline. Changes necessary to correct these issues will be made via addenda issued
by DFCM.

The bid, bearing original signatures, must be typed or handwritten in ink on the Bid Form provided in the
procurement documents and submitted in a sealed envelope at the location specified by the Invitation to Bid prior
to the published deadline for the submission of bids.

Bid bond security, in the amount of five percent (5%) of the bid, made payable to the Division of Facilities
Construction and Management, shall accompany bid. THE BID BOND MUST BE ON THE BID BOND FORM
PROVIDED IN THE PROCUREMENT DOCUMENTS IN ORDER TO BE CONSIDERED AN ACCEPTABLE
BID.

If the bid bond security is submitted on a form other than DFCM’s required bid bond form, and the bid security
meets all other legal requirements, the bidder will be allowed to provide an acceptable bid bond by the close of
business on the next business day following notification by DFCM of submission of a defective bid bond security.
A cashier’s check cannot be used as a substitute for a bid bond.

10. Listing of Subcontractors

Listing of Subcontractors shall be as summarized in the “Instructions and Subcontractor’s List Form”, included as
part of the contract documents. The subcontractors list shall be delivered to DFCM or faxed to DFCM at (801)
538-3677 within 24 hours of the bid opening. Requirements for listing additional subcontractors will be listed in
the contract documents.

DFCM retains the right to audit or take other steps necessary to confirm compliance with requirements for the

listing and changing of subcontractors. Any contractor who is found to not be in compliance with these
requirements may be suspended from DFCM’s list of pre-qualified contractors.
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Multi-Step Bidding Process Stage 11
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11. Contract and Bond

The Contractor's Agreement will be in the form provided in this document. The duration of the contract shall be
for the time indicated by the project completion deadline shown on the schedule. The successful bidder,
simultaneously with the execution of the Contractor’s Agreement, will be required to furnish a performance bond
and a payment bond, both bearing original signatures, upon the forms provided in the procurement documents.

The performance and payment bonds shall be for an amount equal to one hundred percent (100%) of the Contract
Sum and secured from a company that meets the requirements specified in the requisite forms. Any bonding
requirements for Subcontractors will be specified in the Supplementary General Conditions.

12. Award of Contract

The Contract will be awarded as soon as possible to the lowest, responsive and responsible bidder, based on the
lowest combination of base bid and acceptable prioritized alternates, provided the bid is reasonable, is in the
interests of DFCM to accept and after applying the Utah Preference Laws in U.C.A. Title 63, Chapter 56. DFCM
reserves the right to waive any technicalities or formalities in any bid or in the bidding. Alternates will be
accepted on a prioritized basis with Alternate 1 being highest priority, Alternate 2 having second priority, etc.
Alternates will be selected in prioritized order up to the construction cost estimate.

13. Right to Reject Bids

DFCM reserves the right to reject any or all Bids.

14. Withdrawal of Bids

Bids may be withdrawn on written request received from bidders within 24 hours after the bid opening if the
contractor has made an error in preparing the bid.

15. DFECM Contractor Performance Rating

As a contractor completes each project, DFCM will evaluate project performance based on the enclosed “DFCM
Contractor Performance Rating” form. The ratings issued on this project may affect the firm’s “pre-qualified”
status and their ability to obtain future work with DFCM.
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

Division of Facilities Construction and Management

DFCM

Stage 11

PROJECT SCHEDULE

PROJECT NAME:

ELECTRICAL AND GENERATOR IMPROVEMENTS

OFFICE oF EDUCATION - SALT LAKE CITY, UTAH
DFCM PROJECT #: 08080200

Event Day Date Time Place
Stage 11 Bidding Documents Thursday September 4, 2008 3:.00PM |DFCM
Available 4110 State Office Building
SLC, UT and the DFCM web
site*
Mandatory Pre-bid Site Tuesday September 9, 2008 1:30 PM  [South Courtyard Entrance
Meeting Office of Education
250 East 500 South
SLC, UT
Deadline for Submitting Thursday September 11, 2008 | 12:00 NOON Brian Bales - DFCM
Questions E-mail brbales@utah.gov
Fax (801)-538-3267
Addendum Deadline Monday September 15, 2008 4:00 PM | DFCM web site*
(exception for bid delays)
Prime Contractors Turn in Wednesday | September 17, 2008 2:30PM  DFCM
Bid and Bid Bond 4110 State Office Building
SLC, UT
Subcontractors List Due Thursday September 18, 2008 2:30PM  DFCM
4110 State Office Building
SLC, UT
Fax 801-538-3677
Substantial Completion Thursday February 26, 2009
Date

* NOTE: DFCM'’s web site address is http://dfcm.utah.gov
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management

BID FORM

NAME OF BIDDER DATE

To the Division of Facilities Construction and Management
4110 State Office Building
Salt Lake City, Utah 84114

The undersigned, responsive to the "Invitation to Bid" and in accordance with the Request for Bids for the
ELECTRICAL AND GENERATOR IMPROVEMENTS - OFFICE oF EDUCATION = SALT LAKE
CITY,UTAH - DFCM PROJECT NO. 08080200 and having examined the Contract Documents and the site
of the proposed Work and being familiar with all of the conditions surrounding the construction of the proposed
Project, including the availability of labor, hereby proposes to furnish all labor, materials and supplies as required
for the Work in accordance with the Contract Documents as specified and within the time set forth and at the price
stated below. This price is to cover all expenses incurred in performing the Work required under the Contract
Documents of which this bid is a part:

I/We acknowledge receipt of the following Addenda:

For all work shown on the Drawings and described in the Specifications and Contract Documents, I/we agree to
perform for the sum of:

DOLLARS ($ )

(In case of discrepancy, written amount shall govern)

I/We guarantee that the Work will be Substantially Complete by February 26, 2009 should I/we be the successful
bidder, and agree to pay liquidated damages in the amount of $300.00 per day for each day after expiration of the
Contract Time as stated in Article 3 of the Contractor’s Agreement.

This bid shall be good for 45 days after bid opening.

Enclosed is a 5% bid bond, as required, in the sum of

The undersigned Contractor's License Number for Utah is
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BID FORM
PAGE NO. 2

Upon receipt of notice of award of this bid, the undersigned agrees to execute the contract within ten (10) days,
unless a shorter time is specified in Contract Documents, and deliver acceptable Performance and Payment bonds
in the prescribed form in the amount of 100% of the Contract Sum for faithful performance of the contract. The
Bid Bond attached, in the amount not less than five percent (5%) of the above bid sum, shall become the property
of the Division of Facilities Construction and Management as liquidated damages for delay and additional
expense caused thereby in the event that the contract is not executed and/or acceptable 100% Performance and
Payment bonds are not delivered within time set forth.

Type of Organization:

(Corporation, Partnership, Individual, etc.)

Any request and information related to Utah Preference Laws:

Respectfully submitted,

Name of Bidder

ADDRESS:

Authorized Signature
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BID BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the
"Principal,” and , a corporation organized and existing under
the laws of the State of , with its principal office in the City of and authorized to transact business in

this State and U. S. Department of the Treasury Listed, (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on
Federal Bonds and as Acceptable Reinsuring Companies); hereinafter referred to as the "Surety," are held and firmly bound unto the STATE OF
UTAMH, hereinafter referred to as the "Obligee," in the amount of $ (5% of the accompanying bid), being
the sum of this Bond to which payment the Principal and Surety bind themselves, their heirs, executors, administrators, successors and assigns,
jointly and severally, firmly by these presents.

THE CONDITION OF THIS OBLIGATION IS SUCH that whereas the Principal has submitted to Obligee the accompanying bid
incorporated by reference herein, dated as shown, to enter into a contract in writing for the

Project.

NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION IS SUCH, that if the said principal does not execute
a contract and give bond to be approved by the Obligee for the faithful performance thereof within ten (10) days after being notified in writing
of such contract to the principal, then the sum of the amount stated above will be forfeited to the State of Utah as liquidated damages and not as
a penalty; if the said principal shall execute a contract and give bond to be approved by the Obligee for the faithful performance thereof within
ten (10) days after being notified in writing of such contract to the Principal, then this obligation shall be null and void. It is expressly
understood and agreed that the liability of the Surety for any and all defaults of the Principal hereunder shall be the full penal sum of this Bond.
The Surety, for value received, hereby stipulates and agrees that obligations of the Surety under this Bond shall be for a term of sixty (60) days
from actual date of the bid opening.

PROVIDED, HOWEVER, that this Bond is executed pursuant to provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as
amended, and all liabilities on this Bond shall be determined in accordance with said provisions to same extent as if it were copied at length
herein.

IN WITNESS WHEREOF, the above bounden parties have executed this instrument under their several seals on the date indicated
below, 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.

DATED this day of , 20
Principal’'s name and address (if other than a corporation): Principal's name and address (if a corporation):
By: By:
Title: Title:
(Affix Corporate Seal)
Surety's name and address:

STATE OF )

) ss. By:
COUNTY OF ) Attorney-in-Fact (Affix Corporate Seal)

On this day of , 20 , personally appeared before me

whose identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that
he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly authorized to execute the same and has complied in
all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged
to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20
My Commission Expires:
Resides at:

NOTARY PUBLIC

Agency:

Agent:

Address: Approved As To Form: May 25, 2005
Phone: By Alan S. Bachman, Asst Attorney General
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM

Division of Facilities Construction and Management

INSTRUCTION AND SUBCONTRACTORS LIST FORM

The three low bidders, as well as all other bidders that desire to be considered, are required by law to submit to
DFCM within 24 hours of bid opening a list of ALL first-tier subcontractors, including the subcontractor’s
name, bid amount and other information required by Building Board Rule and as stated in these Contract
Documents, based on the following:

DOLLAR AMOUNTS FOR LISTING

PROJECTS UNDER $500,000: ALL FIRST-TIER SUBS $20,000 OR OVER MUST BE LISTED
PROJECTS $500,000 OR MORE:  ALL FIRST-TIER SUBS $35,000 OR OVER MUST BE LISTED

Any additional subcontractors identified in the bid documents shall also be listed.

The DFCM Director may not consider any bid submitted by a bidder if the bidder fails to submit a
subcontractor list meeting the requirements of State law.

List subcontractors for base bid as well as the impact on the list that the selection of any alternate may have.
Bidder may not list more than one subcontractor to perform the same work.

If there are no subcontractors for the job that are required to be reported by State law (either because there
are no subcontractors that will be used on the project or because there are no first-tier subcontractors over the
dollar amounts referred to above), then you do not need to submit a sublist. If you do not submit a sublist, it
will be deemed to be a representation by you that there are no subcontractors on the job that are required to
be reported under State law. At any time, DFCM reserves the right to inquire, for security purposes, as to
the identification of the subcontractors at any tier that will be on the worksite.

LICENSURE:

The subcontractor’s name, the type of work, the subcontractor’s bid amount, and the subcontractor's license
number as issued by DOPL, if such license is required under Utah Law, shall be listed. Bidder shall certify that
all subcontractors, required to be licensed, are licensed as required by State law. A subcontractor includes a trade
contractor or specialty contractor and does not include suppliers who provide only materials, equipment, or
supplies to a contractor or subcontractor.

‘SPECIAL EXCEPTION’:

A bidder may list ‘Special Exception’ in place of a subcontractor when the bidder intends to obtain a
subcontractor to perform the work at a later date because the bidder was unable to obtain a qualified or reasonable
bid under the provisions of U.C.A.Section 63A-5-208(4). The bidder shall insert the term ‘Special Exception’ for
that category of work, and shall provide documentation with the subcontractor list describing the bidder’s efforts
to obtain a bid of a qualified subcontractor at a reasonable cost and why the bidder was unable to obtain a
qualified subcontractor bid. The Director must find that the bidder complied in good faith with State law
requirements for any ‘Special Exception’ designation, in order for the bid to be considered. If awarded the
contract, the Director shall supervise the bidder’s efforts to obtain a qualified subcontractor bid. The amount of
the awarded contract may not be adjusted to reflect the actual amount of the subcontractor’s bid. Any listing of
‘Special Exception’ on the sublist form shall also include amount allocated for that work.

GROUNDS FOR DISQUALIFICATION:

The Director may not consider any bid submitted by a bidder if the bidder fails to submit a subcontractor list
meeting the requirements of State law. Director may withhold awarding the contract to a particular bidder if one
or more of the proposed subcontractors are considered by the Director to be unqualified to do the Work or for
such
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INSTRUCTIONS AND SUBCONTRACTORS LIST FORM

Page No. 2

other reason in the best interest of the State of Utah. Notwithstanding any other provision in these instructions, if
there is a good faith error on the sublist form, at the sole discretion of the Director, the Director may provide
notice to the contractor and the contractor shall have 24 hours to submit the correction to the Director. If such
correction is submitted timely, then the sublist requirements shall be considered met.

CHANGES OF SUBCONTRACTORS SPECIFICALLY IDENTIFIED ON SUBLIST FORM:

Subsequent to twenty-four hours after the bid opening, the contractor may change its listed subcontractors only
after receiving written permission from the Director based on complying with all of the following criteria.

@ The contractor has established in writing that the change is in the best interest of the State and that the
contractor establishes an appropriate reason for the change, which may include, but not is not limited to,
the following reasons: the original subcontractor has failed to perform, or is not qualified or capable of
performing, and/or the subcontractor has requested in writing to be released.

2 The circumstances related to the request for the change do not indicate any bad faith in the original listing

of the subcontractors.

3 Any requirement set forth by the Director to ensure that the process used to select a new subcontractor
does not give rise to bid shopping.

(@) Any increase in the cost of the subject subcontractor work is borne by the contractor.

) Any decrease in the cost of the subject subcontractor work shall result in a deductive change order being
issued for the contract for such decreased amount.

(6) The Director will give substantial weight to whether the subcontractor has consented in writing to being
removed unless the Contractor establishes that the subcontractor is not qualified for the work.

EXAMPLE:

Example of a list where there are only four subcontractors:

(attach documentation)

SUBCONTRACTOR,
TYPE OF WORK “SELF” OR “SPECIAL SUBCONTRACTOR CONTRACTOR
EXCEPTION” BID AMOUNT LICENSE #

ELECTRICAL ABCD Electric Inc. $350,000.00 123456789000
LANDSCAPING “Self” * $300,000.00 123456789000
CONCRETE XYZ Concrete Inc $298,000.00 987654321000
(ALTERNATE #1)

. . . (TO BE PROVIDED
MECHANICAL “Special Exception” Fixed at: $350,000.00 AFTER OBTAINING

SUBCONTRACTOR)

* Bidders may list “self”, but it is not required.

PURSUANT TO STATE LAW - SUBCONTRACTOR BID AMOUNTS CONTAINED IN THIS

SUBCONTRACTOR LIST SHALL NOT BE DISCLOSED UNTIL THE CONTRACT HAS BEEN AWARDED.

DFCM Form 7b 071508
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

DFCM
Division of Facilities Construction and Management
SUBCONTRACTORS LIST
FAX TO 801-538-3677

PROJECT TITLE:

Caution: You must read and comply fully with instructions.

SUBCONTRACTOR, SUBCONTRACTOR
TYPE OF WORK “SELF” OR “SPECIAL EXCEPTION” BID AMOUNT CONT. LICENSE #

We certify that:

I. This list includes all subcontractors as required by the instructions, including those related to the base bid as
well as any alternates.

2. We have listed “Self” or “Special Exception” in accordance with the instructions.

3. All subcontractors are appropriately licensed as required by State law.

FIRM:

DATE: SIGNED BY:

NOTICE: FAILURE TO SUBMIT THIS FORM, PROPERLY COMPLETED AND SIGNED, AS REQUIRED IN THESE
CONTRACT DOCUMENTS, SHALL BE GROUNDS FOR OWNER’S REFUSAL TO ENTER INTO A WRITTEN
CONTRACT WITH BIDDER. ACTION MAY BE TAKEN AGAINST BIDDERS BID BOND AS DEEMED
APPROPRIATE BY OWNER. ATTACH A SECOND PAGE IF NECESSARY.

4110 State Office Building, Salt Lake City, Utah 84114 - telephone 801-538-3018 — facsimile 801-538-3677 — http://dfcm.utah.gov
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300/300/ IFVA/ / I/

Project No.
CONTRACTOR'S AGREEMENT
FOR:
THIS CONTRACTOR'S AGREEMENT, made and entered into this day of , 20, by
and between the DIVISION OF FACILITIES CONSTRUCTION AND MANAGEMENT, hereinafter
referred to as "DFCM", and , incorporated in the State of

and authorized to do business in the State of Utah, hereinafter referred to as "Contractor",
whose address is

WITNESSETH: WHEREAS, DFCM intends to have Work performed at

WHEREAS, Contractor agrees to perform the Work for the sum stated herein.

NOW, THEREFORE, DFCM and Contractor for the consideration provided in this Contractor's
Agreement, agree as follows:

ARTICLE 1. SCOPE OF WORK. The Work to be performed shall be in accordance with the
Contract Documents prepared by and entitled

13 7

The DFCM General Conditions (“General Conditions™) dated May 25, 2005 and Supplemental General
Conditions dated July 15, 2008 (“also referred to as General Conditions™) and on file at the office of
DFCM and available on the DFCM website, are hereby incorporated by reference as part of this
Agreement and are included in the specifications for this Project. All terms used in this Contractor's
Agreement shall be as defined in the Contract Documents, and in particular, the General Conditions.

The Contractor Agrees to furnish labor, materials and equipment to complete the Work as required in the
Contract Documents which are hereby incorporated by reference. It is understood and agreed by the
parties hereto that all Work shall be performed as required in the Contract Documents and shall be
subject to inspection and approval of DFCM or its authorized representative. The relationship of the
Contractor to the DFCM hereunder is that of an independent Contractor.

ARTICLE 2. CONTRACT SUM. The DFCM agrees to pay and the Contractor agrees to accept in
full performance of this Contractor's Agreement, the sum of
DOLLARS AND NO CENTS ($ .00), which
is the base bid, and which sum also includes the cost of a 100%
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Performance Bond and a 100% Payment Bond as well as all insurance requirements of the Contractor.
Said bonds have already been posted by the Contractor pursuant to State law. The required proof of
insurance certificates have been delivered to DFCM in accordance with the General Conditions before
the execution of this Contractor's Agreement.

ARTICLE 3. TIME OF COMPLETION AND DELAY REMEDY. The Work shall be
Substantially Complete by . Contractor agrees to pay liquidated damages in the
amount of $ per day for each day after expiration of the Contract Time until the Contractor
achieves Substantial Completion in accordance with the Contract Documents, if Contractor's delay
makes the damages applicable. The provision for liquidated damages is: (a) to compensate the DFCM
for delay only; (b) is provided for herein because actual damages can not be readily ascertained at the
time of execution of this Contractor's Agreement; (c) is not a penalty; and (d) shall not prevent the
DFCM from maintaining Claims for other non-delay damages, such as costs to complete or remedy
defective Work.

No action shall be maintained by the Contractor, including its or Subcontractor or suppliers at any tier,
against the DFCM or State of Utah for damages or other claims due to losses attributable to hindrances
or delays from any cause whatsoever, including acts and omissions of the DFCM or its officers,
employees or agents, except as expressly provided in the General Conditions. The Contractor may
receive a written extension of time, signed by the DFCM, in which to complete the Work under this
Contractor's Agreement in accordance with the General Conditions.

ARTICLE 4. CONTRACT DOCUMENTS. The Contract Documents consist of this Contractor's
Agreement, the Conditions of the Contract (DFCM General Conditions, Supplementary and other
Conditions), the Drawings, Specifications, Addenda and Modifications. The Contract Documents shall
also include the bidding documents, including the Notice to Contractors, Instructions to
Bidders/Proposers and the Bid/Proposal, to the extent not in conflict therewith and other documents and
oral presentations that are documented as an attachment to the contract.

All such documents are hereby incorporated by reference herein. Any reference in this Contractor's
Agreement to certain provisions of the Contract Documents shall in no way be construed as to lessen the
importance or applicability of any other provisions of the Contract Documents.

ARTICLE 5. PAYMENT. The DFCM agrees to pay the Contractor from time to time as the Work
progresses, but not more than once each month after the date of Notice to Proceed, and only upon
Certificate of the A/E for Work performed during the preceding calendar month, ninety-five percent
(95%) of the value of the labor performed and ninety-five percent (95%) of the value of materials
furnished in place or on the site. The Contractor agrees to furnish to the DFCM invoices for materials
purchased and on the site but not installed, for which the Contractor requests payment and agrees to
safeguard and protect such equipment or materials and is responsible for safekeeping thereof and if such
be stolen, lost or destroyed, to replace same.
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Such evidence of labor performed and materials furnished as the DFCM may reasonably require shall be
supplied by the Contractor at the time of request for Certificate of Payment on account. Materials for
which payment has been made cannot be removed from the job site without DFCM's written approval.
Five percent (5%) of the earned amount shall be retained from each monthly payment. The retainage,
including any additional retainage imposed and the release of any retainage, shall be in accordance with
UCA 13-8-5 as amended. Contractor shall also comply with the requirements of UCA 13-8-5, including
restrictions of retainage regarding subcontractors and the distribution of interest earned on the retention
proceeds. The DFCM shall not be responsible for enforcing the Contractor’s obligations under State law
in fulfilling the retention law requirements with subcontractors at any tier.

ARTICLE 6. INDEBTEDNESS. Before final payment is made, the Contractor must submit evidence
satisfactory to the DFCM that all payrolls, materials bills, subcontracts at any tier and outstanding
indebtedness in connection with the Work have been properly paid. Final Payment will be made after
receipt of said evidence, final acceptance of the Work by the DFCM as well as compliance with the
applicable provisions of the General Conditions.

Contractor shall respond immediately to any inquiry in writing by DFCM as to any concern of financial
responsibility and DFCM reserves the right to request any waivers, releases or bonds from Contractor in
regard to any rights of Subcontractors (including suppliers) at any tier or any third parties prior to any
payment by DFCM to Contractor.

ARTICLE 7. ADDITIONAL WORK. Itis understood and agreed by the parties hereto that no
money will be paid to the Contractor for additional labor or materials furnished unless a new contract in
writing or a Modification hereof in accordance with the General Conditions and the Contract Documents
for such additional labor or materials has been executed. The DFCM specifically reserves the right to
modify or amend this Contractor's Agreement and the total sum due hereunder either by enlarging or
restricting the scope of the Work.

ARTICLE 8. INSPECTIONS. The Work shall be inspected for acceptance in accordance with the
General Conditions.

ARTICLE 9. DISPUTES. Any dispute, PRE or Claim between the parties shall be subject to the
provisions of Article 7 of the General Conditions. DFCM reserves all rights to pursue its rights and
remedies as provided in the General Conditions.

ARTICLE 10. TERMINATION, SUSPENSION OR ABANDONMENT. This Contractor’s
Agreement may be terminated, suspended or abandoned in accordance with the General Conditions.
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ARTICLE 11. DFCM'S RIGHT TO WITHHOLD CERTAIN AMOUNT AND MAKE USE
THEREOF. The DFCM may withhold from payment to the Contractor such amount as, in DFCM's
judgment, may be necessary to pay just claims against the Contractor or Subcontractor at any tier for
labor and services rendered and materials furnished in and about the Work. The DFCM may apply such
withheld amounts for the payment of such claims in DFCM's discretion. In so doing, the DFCM shall be
deemed the agent of Contractor and payment so made by the DFCM shall be considered as payment
made under this Contractor's Agreement by the DFCM to the Contractor. DFCM shall not be liable to
the Contractor for any such payment made in good faith. Such withholdings and payments may be made
without prior approval of the Contractor and may be also be prior to any determination as a result of any
dispute, PRE, Claim or litigation.

ARTICLE 12. INDEMNIFICATION. The Contractor shall comply with the indemnification
provisions of the General Conditions.

ARTICLE 13. SUCCESSORS AND ASSIGNMENT OF CONTRACT. The DFCM and
Contractor, respectively bind themselves, their partners, successors, assigns and legal representatives to
the other party to this Agreement, and to partners, successors, assigns and legal representatives of such
other party with respect to all covenants, provisions, rights and responsibilities of this Contractor’s
Agreement. The Contractor shall not assign this Contractor’s Agreement without the prior written
consent of the DFCM, nor shall the Contractor assign any moneys due or to become due as well as any
rights under this Contractor’s Agreement, without prior written consent of the DFCM.

ARTICLE 14. RELATIONSHIP OF THE PARTIES. The Contractor accepts the relationship of
trust and confidence established by this Contractor's Agreement and covenants with the DFCM to
cooperate with the DFCM and A/E and use the Contractor's best skill, efforts and judgment in furthering
the interest of the DFCM; to furnish efficient business administration and supervision; to make best
efforts to furnish at all times an adequate supply of workers and materials; and to perform the Work in
the best and most expeditious and economic manner consistent with the interests of the DFCM.

ARTICLE 15. AUTHORITY TO EXECUTE AND PERFORM AGREEMENT. Contractor
and DFCM each represent that the execution of this Contractor's Agreement and the performance
thereunder is within their respective duly authorized powers.

ARTICLE 16. ATTORNEY FEES AND COSTS. Except as otherwise provided in the dispute
resolution provisions of the General Conditions, the prevailing party shall be entitled to reasonable
attorney fees and costs incurred in any action in the District Court and/or appellate body to enforce this
Contractor's Agreement or recover damages or any other action as a result of a breach thereof.
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IN WITNESS WHEREOF, the parties hereto have executed this Contractor's Agreement on the day
and year stated hereinabove.

CONTRACTOR:
Signature Date
Title:
State of )
)
County of ) Please type/print name clearly
Onthis ___ day of , 20 , personally appeared before me,
whose |dent|ty is personally known to me (or proved to me on the basis of satisfactory eV|dence) and
who by me duly sworn (or affirmed), did say that he (she) is the (title or office) of

the firm and that said document was signed by him (her) in behalf of said firm.

Notary Public

(SEAL)

My Commission Expires
APPROVED AS TO AVAILABILITY DIVISION OF FACILITIES
OF FUNDS: CONSTRUCTION AND MANAGEMENT
David D. Williams, Jr. Date Lynn A. Hinrichs Date
DFCM Administrative Services Director Assistant Director Construction Management
APPROVED AS TO FORM: APPROVED FOR EXPENDITURE:
ATTORNEY GENERAL
July 15, 2008
By: Alan S. Bachman Division of Finance Date

Asst Attorney General
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PERFORMANCE BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

That hereinafter referred to as the "Principal" and
, a corporation organized and existing under the laws of the State of _
, with its principal office in the City of and authorized to transact business in this State and U. S. Department of the Treasury

Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as Acceptable Reinsuring Companies);
hereinafter referred to as the "Surety," are held and firmly bound unto the State of Utah, hereinafter referred to as the "Obligee, " in the amount of

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

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 ,to

construct
in the County of , State of Utah, Project No. , for the approximate sum of

Dollars ($ ), which

Contract is hereby incorporated by reference herein.
NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall faithfully perform the Contract in accordance with the
Contract Documents including, but not limited to, the Plans, Specifications and conditions thereof, the one year performance warranty, and the terms of the

Contract as said Contract may be subject to Modifications or changes, then this obligation shall be void; otherwise it shall remain in full force and effect.

No right of action shall accrue on this bond to or for the use of any person or corporation other than the state named herein or the heirs, executors,
administrators or successors of the Owner.

The parties agree that the dispute provisions provided in the Contract Documents apply and shall constitute the sole dispute procedures of the parties.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the Provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended,
and all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
Attorney-in-Fact (Seal)
STATE OF )
) ss.
COUNTY OF )
On this day of , 20___, personally appeared before me , whose

identity is personally known to me or proved to me on the basis of satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney
in-fact of the above-named Surety Company and that he/she is duly authorized to execute the same and has complied in all respects with the laws of Utah in
reference to becoming sole surety upon bonds, undertakings and obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent:
Qggr:;)-ss: Approved As To Form: May 25, 2005
) By Alan S. Bachman, Asst Attorney General
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PAYMENT BOND
(Title 63, Chapter 56, U. C. A. 1953, as Amended)

KNOW ALL PERSONS BY THESE PRESENTS:

That hereinafter referred to as the “Principal," and
, a corporation organized and existing under the laws of the State of authorized to do business in this State
and U. S. Department of the Treasury Listed (Circular 570, Companies Holding Certificates of Authority as Acceptable Securities on Federal Bonds and as
Acceptable Reinsuring Companies); with its principal office in the City of hereinafter referred to as the "Surety," are held and firmly bound unto
the State of Utah hereinafter referred to as the "Obligee," in the amount of
Dollars ($ ) for the payment whereof, the said Principal and Surety bind themselves and their heirs, administrators, executors, successors
and assigns, jointly and severally, firmly by these presents.

WHEREAS, the Principal has entered into a certain written Contract with the Obligee, dated the day of , 20 ,
to construct
in the County of , State of Utah, Project No. for the approximate sum of
Dollars ($ ), which contract is hereby

incorporated by reference herein.

NOW, THEREFORE, the condition of this obligation is such that if the said Principal shall pay all claimants supplying labor or materials to Principal
or Principal's Subcontractors in compliance with the provisions of Title 63, Chapter 56, of Utah Code Annotated, 1953, as amended, and in the prosecution of the
Work provided for in said Contract, then, this obligation shall be void; otherwise it shall remain in full force and effect.

That said Surety to this Bond, for value received, hereby stipulates and agrees that no changes, extensions of time, alterations or additions to the terms
of the Contract or to the Work to be performed thereunder, or the specifications or drawings accompanying same shall in any way affect its obligation on this Bond,
and does hereby waive notice of any such changes, extensions of time, alterations or additions to the terms of the Contract or to the Work or to the specifications
or drawings and agrees that they shall become part of the Contract Documents.

PROVIDED, HOWEVER, that this Bond is executed pursuant to the provisions of Title 63, Chapter 56, Utah Code Annotated, 1953, as amended, and
all liabilities on this Bond shall be determined in accordance with said provisions to the same extent as if it were copied at length herein.

IN WITNESS WHEREOF, the said Principal and Surety have signed and sealed this instrument this day of , 20
WITNESS OR ATTESTATION: PRINCIPAL:
By:
(Seal)
Title:
WITNESS OR ATTESTATION: SURETY:
By:
STATE OF ) Attorney-in-Fact (Seal)
) ss.
COUNTY OF
On this day of , 20 , personally appeared before me

, Whose identity is personally known to me or proved to me on the basis of
satisfactory evidence, and who, being by me duly sworn, did say that he/she is the Attorney-in-fact of the above-named Surety Company, and that he/she is duly
authorized to execute the same and has complied in all respects with the laws of Utah in reference to becoming sole surety upon bonds, undertakings and
obligations, and that he/she acknowledged to me that as Attorney-in-fact executed the same.

Subscribed and sworn to before me this day of , 20

My commission expires:

Resides at:
NOTARY PUBLIC
Agency:
Agent: Approved As To Form: May 25, 2005
Address: By Alan S. Bachman, Asst Attorney General
Phone:
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STATE OF UTAH - DEPARTMENT OF ADMINISTRATIVE SERVICES

Division of Facilities Construction and Management DFCM

CERTIFICATE OF SUBSTANTIAL COMPLETION

PROJECT PROJECT NO:

AGENCY/INSTITUTION

AREA ACCEPTED

The Work performed under the subject Contract has been reviewed on this date and found to be Substantially Completed as
defined in the General Conditions; including that the construction is sufficiently completed in accordance with the Contract
Documents, as modified by any change orders agreed to by the parties, so that the State of Utah can occupy the Project or specified
area of the Project for the use for which it is intended.

The DFCM - (Owner) accepts the Project or specified area of the Project as Substantially Complete and will assume full
possession of the Project or specified area of the Project at (time) on (date).

The DFCM accepts the Project for occupancy and agrees to assume full responsibility for maintenance and operation, including
utilities and insurance, of the Project subject to the itemized responsibilities and/or exceptions noted below:

The Owner acknowledges receipt of the following closeout and transition materials:
Record Drawings O & M Manuals Warranty Documents Completion of Training
Requirements

A list of items to be completed or corrected (Punch List) is attached hereto. The failure to include an item on it does not alter the
responsibility of the Contractor to complete all the Work in accordance with the Contract Documents, including authorized
changes thereof. The amount of . (Twice the value of the punch list work) shall be retained to assure the
completion of the punch list work.

The Contractor shall complete or correct the Work on the list of (Punch List) items appended hereto within
__ calendar days from the above date of issuance of this Certificate. If the list of items is not completed within the time allotted
the Owner has the right to be compensated for the delays and/or complete the work with the help of independent contractor at the
expense of the retained project funds. If the retained project funds are insufficient to cover the delay/completion damages, the
Owner shall be promptly reimbursed for the balance of the funds needed to compensate the Owner.

by:
CONTRACTOR (include name of firm) (Signature) DATE
by:
A/E (include name of firm) (Signature) DATE
by:
USING INSTITUTION OR AGENCY (Signature) DATE
by:
DFCM (Owner) (Signature) DATE
4110 State Office Building, Salt Lake City, Utah 84114 cc. Parties Noted
telephone 801-538-3018 « facsimile 801-538-3267 « http://dfcm.utah.gov DFCM, Director
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General Contractor Performance Rating Form

Project Name:

DFCM Project#

Contractor:

{ABC Construction, Jehn Doe, 111-111-1111)

A/E:

(ABC Architects, lane Dog, 222-222-2222)

Original Contract
Amount:

Final Contract
Amount:

DFCM Project Manager:

Contract Date:

Completion Date:

Rating Guideline

Date of Rating:

1. Rate Contractors quality of workmanship, management of sub contractor performance,
project cleanliness, organization and safety requirement.

Score

~Agency Comments:

A & E Commenis:

DFCM Project Manager Commients:

4119 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 + www.dfem.utah.gov

de72606



2. Rate Contractor administration of project costs, change orders and financial management of
the project budget.

Score

Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

3. Rate Contractor's performance and adherence to Project Schedule, delay procedures and Score
requirements of substantial completion, inspection and punch-list performance.
Agency Comments:
A & E Comments:
DFCM Project Manager Comments:
Score

4. Evaluate performance of contractor management team including project manager, engineer
and superintendent also include in the rating team's ability to work well with owner, user
agency and consultants.

~Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 - facsimile 801-538-3267 « www.dfcm.utah.gov

de072606



5. Rate success of Contractor's management plan, completion of the plans mitigation of Score

project risks and performance of vaiue engineering concepts.

A & E Comments:

DFCM Project Manager Comments:

Signed by: Date: Mean Score

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 - www.dfem utah.gov def72606



General Contractor Performance Rating Form

Project Name:

DFCM Project#

Contractor:

{ABC Construction, Jehn Doe, 111-111-1111)

A/E:

(ABC Architects, lane Dog, 222-222-2222)

Original Contract
Amount:

Final Contract
Amount:

DFCM Project Manager:

Contract Date:

Completion Date:

Rating Guideline

Date of Rating:

1. Rate Contractors quality of workmanship, management of sub contractor performance,
project cleanliness, organization and safety requirement.

Score

~Agency Comments:

A & E Commenis:

DFCM Project Manager Commients:

4119 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 + www.dfem.utah.gov

de72606



2. Rate Contractor administration of project costs, change orders and financial management of
the project budget.

Score

Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

3. Rate Contractor's performance and adherence to Project Schedule, delay procedures and Score
requirements of substantial completion, inspection and punch-list performance.
Agency Comments:
A & E Comments:
DFCM Project Manager Comments:
Score

4. Evaluate performance of contractor management team including project manager, engineer
and superintendent also include in the rating team's ability to work well with owner, user
agency and consultants.

~Agency Comments:

A & E Comments:

DFCM Project Manager Comments:

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 - facsimile 801-538-3267 « www.dfcm.utah.gov

de072606



5. Rate success of Contractor's management plan, completion of the plans mitigation of Score

project risks and performance of vaiue engineering concepts.

A & E Comments:

DFCM Project Manager Comments:

Signed by: Date: Mean Score

4110 State Office Building, Salt Lake City, Utah 84114 telephone 801-538-3018 + facsimile 801-538-3267 - www.dfem utah.gov def72606



Specifications for New Generator for
Board of Education Building

Architectural
Mechanical
Electrical

Prepared by EELD llc.
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NEW GENERATOR FOR BOARD OF EDUCATION
By EELD llc

SECTION 01100 - SUMMARY

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.
Drawings and general provisions of the Contract, including General and Supplementary Conditions
and other Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes the following:

Work covered by the Contract Documents.
Type of the Contract.

Owner-furnished products.

Use of premises.

Owner's occupancy requirements.

Work restrictions.

Specification formats and conventions.

Nk L

B. Related Sections include the following:
1. Division 1 Section "Temporary Facilities and Controls" for limitations and procedures
governing temporary use of Owner's facilities.
1.3 WORK COVERED BY CONTRACT DOCUMENTS
A.  Project Identification: New Generator for Board of Education
1. Project Location: Salt Lake City
B.  Owner: State of Utah, Division of Facilities Construction & Management
1. Owner's Representative: Mr. Brian Bales
C. Architect: HFSArchitects, 1484 S State St., Salt Lake City, Utah 84115
D.  The Work consists of the following:
1. The Work includes Demolition of existing improvements, metal studs and gypsum

board, modifications of acoustic panel ceilings, modification of carpeting, resilient
base, painting, mechanical and electrical.
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NEW GENERATOR FOR BOARD OF EDUCATION
By EELD llc

1.4 TYPE OF CONTRACT

A.  Project will be constructed under a single prime contract.

1.5 USE OF PREMISES

A.  General: Contractor shall have limited use of premises for construction operations as
indicated on Drawings by the Contract limits.

B.  Use of Site: Limit use of premises to work in areas indicated. Do not disturb portions of
Project site beyond areas in which the Work is indicated.

1. Owner Occupancy: Allow for Owner occupancy of Project site and use by the public.

2. Driveways and Entrances: Keep driveways loading areas, and entrances serving
premises clear and available to Owner, Owner's employees, and emergency vehicles
at all times. Do not use these areas for parking or storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances.
b. Schedule deliveries to minimize space and time requirements for storage of
materials and equipment on-site.

C.  Use of Existing Building: Maintain existing building in a weathertight condition throughout
construction period. Repair damage caused by construction operations. Protect building and
its occupants during construction period.

1.6 OWNER'S OCCUPANCY REQUIREMENTS

A.  Partial Owner Occupancy: Owner will occupy the premises during entire construction period,
with the exception of areas under construction. Cooperate with Owner during construction
operations to minimize conflicts and facilitate Owner usage. Perform the Work so as not to
interfere with Owner's operations. Maintain existing exits, unless otherwise indicated.

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used
facilities. Do not close or obstruct walkways, corridors, or other occupied or used
facilities without written permission from Owner and authorities having jurisdiction.

2. Provide not less than 72 hours' notice to Owner of activities that will affect Owner's
operations.
B.  Owner Occupancy of Completed Areas of Construction: Owner reserves the right to occupy

and to place and install equipment in completed areas of building, before Substantial
Completion, provided such occupancy does not interfere with completion of the Work. Such
placement of equipment and partial occupancy shall not constitute acceptance of the total
Work.
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NEW GENERATOR FOR BOARD OF EDUCATION
By EELD llc

1.7 WORK RESTRICTIONS

A.  On-Site Work Hours: Work shall be generally performed inside the existing building during
normal business working hours of 8:00 a.m. to 5:00 p.m., Monday through Friday, except as
otherwise indicated.

B.  Existing Utility Interruptions: Do not interrupt utilities serving facilities occupied by Owner
or others unless permitted under the following conditions and then only after arranging to
provide temporary utility services according to requirements indicated:

1. Notify Owner not less than two days in advance of proposed utility interruptions.
2. Do not proceed with utility interruptions without Owner's written permission.
1.8 SPECIFICATION FORMATS AND CONVENTIONS

A.  Specification Format: The Specifications are organized into Divisions and Sections using the
16-division format and CSI/CSC's "MasterFormat" numbering system.

1. Division 1: Sections in Division 1 govern the execution of the Work of all Sections in
the Specifications.

B.  Specification Content: The Specifications use certain conventions for the style of language
and the intended meaning of certain terms, words, and phrases when used in particular
situations. These conventions are as follows:

1. Abbreviated Language: Language used in the Specifications and other Contract
Documents is abbreviated. Words and meanings shall be interpreted as appropriate.
Words implied, but not stated, shall be inferred as the sense requires. Singular words
shall be interpreted as plural, and plural words shall be interpreted as singular where
applicable as the context of the Contract Documents indicates.

2. Imperative mood and streamlined language are generally used in the Specifications.
Requirements expressed in the imperative mood are to be performed by Contractor.
Occasionally, the indicative or subjunctive mood may be used in the Section Text for
clarity to describe responsibilities that must be fulfilled indirectly by Contractor or by
others when so noted.

a. The words "shall," "shall be," or "shall comply with," depending on the context,
are implied where a colon (:) is used within a sentence or phrase.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01100
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NEW GENERATOR FOR BOARD OF EDUCATION
By EELD llc

C.  Administrative Procedures: Coordinate scheduling and timing of required administrative procedures with
other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress
of the Work. Such administrative activities include, but are not limited to, the following:

Preparation of Contractor's Construction Schedule.
Preparation of the Schedule of Values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

Project closeout activities.

00N QLA W

1.4 SUBMITTALS

A.  Coordination Drawings: Prepare Coordination Drawings if limited space availability necessitates maximum
utilization of space for efficient installation of different components or if coordination is required for
installation of products and materials fabricated by separate entities.

1. Content: Project-specific information, drawn accurately to scale. Do not base Coordination Drawings
on reproductions of the Contract Documents or standard printed data. Include the following
information, as applicable:

a. Indicate functional and spatial relationships of components of architectural, structural, civil,
mechanical, and electrical systems.

. Indicate required installation sequences.

c. Indicate dimensions shown on the Contract Drawings and make specific note of dimensions that
appear to be in conflict with submitted equipment and minimum clearance requirements. Provide
alternate sketches to Architect for resolution of such conflicts. Minor dimension changes and
difficult installations will not be considered changes to the Contract.

2. Sheet Size: At least &-1/2 by 11 inches but no larger than 30 by 42 inche
3. Number of Copies: Submit six opaque copies of each submxttal Archxtect will return three.
4. Refer to individual Sections for Coordination Drawing requirements for Work in those Sections.
B.  Key Personnel Names: Within 15 days of starting construction operations, submit a list of key personnel

assignments, including superintendent and other personnel in attendance at Project site. Identify individuals
and their duties and responsibilities; list addresses and telephone numbers, including home and office
telephone numbers. Provide names, addresses, and telephone numbers of individuals assigned as standbys in
the absence of individuals assigned to Project.

1. Post copies of list in Project meeting room, in temporary field office, and by each temporary telephone.
Keep list current at all times.

1.5 ADMINISTRATIVE AND SUPERVISORY PERSONNEL

PROJECT MANAGEMENT AND COORDINATION 01310-2



NEW GENERATOR FOR BOARD OF EDUCATION
By EELD llc

1.6 PROJECT MEETINGS

A.  General: The Architect will schedule and conduct meetings and conferences at Project site, unless otherwise
indicated.

1. Attendees: Inform subcontractors and suppliers and others involved, and individuals whose presence

is required, of date and time of each meeting.
2. Minutes: The Architect will record significant discussions and agreements achieved.

B.  Preconstruction Conference: Schedule a preconstruction conference before starting construction, at a time
convenient to Owner and Architect, but no later than 15 days after execution of the Agreement. Hold the
conference at Project site or another convenient location. Conduct the meeting to review responsibilities and
personnel assignments.

1. Attendees: Authorized representatives of Owner, Architect, and their consultants; Contractor and its
superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference.
All participants at the conference shall be familiar with Project and authorized to conclude matters

relating to the Work.
2. Agenda: Discuss items of significance that could affect progress, including the following:

Tentative construction schedule.

Phasing.

Critical work sequencing and long-lead items.
Designation of key personnel and their duties.
Procedures for processing field decisions and Change Orders.
Procedures for requests for interpretations (RFIs).
Procedures for testing and inspecting.

Procedures for processing Applications for Payment.
Distribution of the Contract Documents.

Submittal procedures.

Preparation of Record Documents.

Use of the premises and existing building.

Work restrictions.

Owner's occupancy requirements.

Responsibility for temporary facilities and controls.
Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

Security.

Progress cleaning.

Working hours.
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3. Minutes: Architect will record and distribute meeting minutes.

C. Preinstallation Conferences: Conduct a preinstallation conference at Project site before each construction
activity that requires coordination with other construction.
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1. Attendees: Installer and representatives of manufacturers and fabricators involved in or affected by the
installation and its coordination or integration with other materials and installations that have preceded
or will follow, shall attend the meeting. Advise Architect of scheduled meeting dates.

2. Agenda: Review progress of other construction activities and preparations for the particular activity
under consideration, including requirements for the following:

The Contract Documents.

Options.

Related requests for interpretations (RFIs).
Related Change Orders.

Purchases.

Deliveries.

Submittals.

Review of mockups.

Possible conflicts.

Compatibility problems.

Time schedules.

Weather limitations.

Manufacturer's written recommendations.
Warranty requirements.

Compatibility of materials.

Acceptability of substrates.

Temporary facilities and controls.

Space and access limitations.
Regulations of authorities having jurisdiction.
Testing and inspecting requirements.
Installation procedures.

Coordination with other work.

Required performance results.

Protection of adjacent work.

Protection of construction and personnel.

CHELETPNODOGrRETIER MO A0 T

3. Record significant conference discussions, agreements, and disagreements, including required corrective
measures and actions.

4, Reporting: Distribute minutes of the meeting to each party present and to parties who should have been
present.

5. Do not proceed with installation if the conference cannot be successfully concluded. Initiate whatever

actions are necessary to resolve impediments to performance of the Work and reconvene the conference
at earliest feasible date.

D.  Progress Meetings: Architect will conduct progress meetings at weekly intervals. Coordinate dates of meetings
with preparation of payment requests.

1. Attendees: In addition to representatives of Owner and Architect, each contractor, subcontractor,
supplier, and other entity concerned with current progress or involved in planning, coordination, or
performance of future activities shall be represented at these meetings. All participants at the
conference shall be familiar with Project and authorized to conclude matters relating to the Work.

2. Agenda: Review and correct or approve minutes of previous progress meeting. Review other items of
significance that could affect progress. Include topics for discussion as appropriate to status of Project.
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SECTION 01310 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative provisions for coordinating construction operations on Project including,
but not limited to, the following:

1. Coordination Drawings.
2. Administrative and supervisory personnel.
3. Project meetings.

Related Sections include the following:

1. Division 1 Section "Execution Requirements" for procedures for coordinating general installation and
field-engineering services, including establishment of benchmarks and control points.

2. Division 1 Section "Closeout Procedures" for coordinating Contract closeout.

COORDINATION

Coordination: Coordinate construction operations included in different Sections of the Specifications to ensure
efficient and orderly installation of each part of the Work. Coordinate construction operations, included in
different Sections, that depend on each other for proper installation, connection, and operation.

1. Schedule construction operations in sequence required to obtain the best results where installation of
one part of the Work depends on installation of other components, before or after its own installation.
2. Coordinate installation of different components with other contractors to ensure maximum accessibility

for required maintenance, service, and repair.

Make adequate provisions to accommodate items scheduled for later installation.

4. Where availability of space is limited, coordinate installation of different components to ensure
maximum performance and accessibility for required maintenance, service, and repair of all
components, including mechanical and electrical.

w

Prepare memoranda for distribution to each party involved, outlining special procedures required for
coordination. Include such items as required notices, reports, and list of attendees at meetings.

1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is
required.

PROJECT MANAGEMENT AND COORDINATION 01310-1



NEW GENERATOR FOR BOARD OF EDUCATION
By EELD llc

a. Contractor's Construction Schedule: Review progress since the last meeting. Determine whether
each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's
Construction Schedule. Determine how construction behind schedule will be expedited; secure
commitments from parties involved to do so. Discuss whether schedule revisions are required
to ensure that current and subsequent activities will be completed within the Contract Time.

1)  Review schedule for next period.

b. Review present and future needs of each entity present, including the following:
D Interface requirements.
2) Sequence of operations.
3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7 Site utilization.
8) Temporary facilities and controls.
9)  Work hours.
10) Hazards and risks.
11)  Progress cleaning.
12)  Quality and work standards.
13)  Status of correction of deficient items.
14)  Field observations.
15)  Requests for interpretations (RFIs).
16)  Status of proposal requests.
17)  Pending changes.
18)  Status of Change Orders.
19)  Pending claims and disputes.
20) Documentation of information for payment requests.

3. Minutes: Architect will record and distribute to Contractor the meeting minutes.
4. Reporting: Distribute minutes of the meeting to each party present and to parties who should have been
present.
a. Schedule Updating: Revise Contractor's Construction Schedule after each progress meeting

where revisions to the schedule have been made or recognized. Issue revised schedule
concurrently with the report of each meeting.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 01310
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SECTION 01330 - SUBMITTAL PROCEDURES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and other
Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  This Section includes administrative and procedural requirements for submitting Shop Drawings, Product
Data, Samples, and other submittals.

B.  Related Sections include the following:

1. Division 1 Section "Project Management and Coordination" for submitting and distributing meeting and
conference minutes and for submitting Coordination Drawings.
2. Division 1 Section "Closeout Procedures” for submitting warranties.
3. Division 1 Section "Project Record Documents” for submitting Record Drawings, Record
Specifications, and Record Product Data.
4, Divisions 2 through 16 Sections for specific requirements for submittals in those Sections.
13 DEFINITIONS

A.  Action Submittals: Written and graphic information that requires Architect's responsive action.

B. Informational Submittals: Written information that does not require Architect's responsive action. Submittals
may be rejected for not complying with requirements.

1.4 SUBMITTAL PROCEDURES

A.  General: Electronic copies of CAD Drawings of the Contract Drawings will be provided by Architect for
Contractor's use in preparing submittals- subject to a “Hold Harmless” agreement.

B.  Coordination: Coordinate preparation and processing of submittals with performance of construction
activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related
activities that require sequential activity.

2. Coordinate transmittal of different types of submittals for related parts of the Work so processing will
not be delayed because of need to review submittals concurrently for coordination.
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a. Architect reserves the right to withhold action on a submittal requiring coordination with other
submittals until related submittals are received.
C.  Processing Time: Allow enough time for submittal review, including time for resubmittals, as follows. Time

for review shall commence on Architect's receipt of submittal. No extension of the Contract Time will be
authorized because of failure to transmit submittals enough in advance of the Work to permit processing,
including resubmittals.

1. Initial Review: Allow 15 days for initial review of each submittal. Allow additional time if
coordination with subsequent submittals is required. Architect will advise Contractor when a submittal
being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner as initial
submittal.

3. Resubmittal Review: Allow 15 days for review of each resubmittal.

4, Sequential Review: Where sequential review of submittals by Architect's consultants, Owner, or other

parties is indicated, allow 21 days for initial review of each submittal.

D. Identification: Place a permanent label or title block on each submittal for identification.

1. Indicate name of firm or entity that prepared each submittal on label or title block.
Provide a space approximately ¢ 5v € r:o7es on label or beside title block to record Contractor's review
and approval markings and action taken by Architect.

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

b. Date.

c. Name and address of Architect.

d. Name and address of Contractor.

e. Name and address of subcontractor.

f. Name and address of supplier.

g. Name of manufacturer.

h. Submittal number or other unique identifier, including revision identifier.

D Submittal number shall use Specification Section number followed by a decimal point and
then a sequential number (e.g.,06100.01). Resubmittals shall include an alphabetic suffix
after another decimal point (e.g., 06100.01.A).

1. Number and title of appropriate Specification Section.

J- Drawing number and detail references, as appropriate.

k. Location(s) where product is to be installed, as appropriate.
L. Other necessary identification.

E. Deviations: Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents
on submittals.

F. Additional Copies: Unless additional copies are required for final submittal, and unless Architect observes
noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.

)
I
<
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1. Submit one copy of submittal to concurrent reviewer in addition to specified number of copies to
Architect.
2. Additional copies submitted for maintenance manuals will not be marked with action taken and will be
returned.

G. Transmittal: Package each submittal individually and appropriately for transmittal and handling. Transmit
each submittal using a transmittal form. Architect will return submittals, without review, received from
sources other than Contractor.

1. Transmittal Form: Provide locations on form for the following information:

Project name.

Date.

Destination (To:).

Source (From:). *
Names of subcontractor, manufacturer, and supplier.
Category and type of submittal.

Submittal purpose and description.

Specification Section number and title.

Drawing number and detail references, as appropriate.
Transmittal number, numbered consecutively.
Submittal and transmittal distribution record.
Remarks.

Signature of transmitter.

3 ATrEE me pe op

2. Onanattached separate sheet, prepared on Contractor's letterhead, record relevant information, requests
for data, revisions other than those requested by Architect on previous submittals, and deviations from
requirements in the Contract Documents, including minor variations and limitations. Include same label
information as related submittal.

H.  Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.

2. Note date and content of revision in label or title block and clearly indicate extent of revision.

3. Resubmit submittals until they are marked "Reviewed, no exceptions taken”, or ."Furnish as corrected”.
I Distribution: Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators,

installers, authorities having jurisdiction, and others as necessary for performance of construction activities.
Show distribution on transmittal forms.

J. Use for Construction: Use only final submittals with mark indicating "Reviewed, no exceptions taken”, or
."Furnish as corrected” taken by Architect.
1.5 CONTRACTOR'S USE OF ARCHITECT'S CAD FILES

A.  General: At Contractor's written request, copies of Architect's CAD files will be provided to Contractor for
Contractor's use in connection with Project, subject to the following conditions:

1. Architect will require a “Hold Harmless” agreement.
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PART 2 - PRODUCTS
2.1 ACTION SUBMITTALS
A.  General: Prepare and submit Action Submittals required by individual Specification Sections.
B.  Product Data: Collect information into a single submittal for each element of construction and type of product

or equipment.

1. If information must be specially prepared for submittal because standard printed data are not suitable
for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.

3. Include the following information, as applicable:
a. Manufacturer's written recommendations.
b. Manufacturer's product specifications.
c. Manufacturer's installation instructions.
d. Standard color charts.
e. Manufacturer's catalog cuts.
f. Wiring diagrams showing factory-installed wiring.
g. Printed performance curves.
h. Operational range diagrams.
i Mill reports.
J- Standard product operation and maintenance manuals.
k. Compliance with specified referenced standards.
L Testing by recognized testing agency.
m.  Application of testing agency labels and seals.
n. Notation of coordination requirements.

4. Submit Product Data before or concurrent with Samples.

5. Number of Copies: Submit five copies of Product Data, unless otherwise indicated. Architect will
return two copies. Mark up and retain one returned copy as a Project Record Document.

C.  Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not base Shop Drawings

on reproductions of the Contract Documents or standard printed data.

1.

Preparation: Fully illustrate requirements in the Contract Documents. Include the following
information, as applicable:

Dimensions.

Identification of products.

Fabrication and installation drawings.

Roughing-in and setting diagrams.

Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
Shopwork manufacturing instructions.

Templates and patterns.

@ po o
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h. Schedules.
1. Design calculations.
J- Compliance with specified standards.
k. Notation of coordination requirements.
L Notation of dimensions established by field measurement.
m.  Relationship to adjoining construction clearly indicated.
n. Seal and signature of professional engineer if specified.
0. Wiring Diagrams: Differentiate between manufacturer-installed and field-installed wiring.
2. Sheet Size: Except for templates patterns, and smnlar full -size drawmgs submit Shop Drawings on
sheets at least & v L1 inches but no larger than 30 by 44 inches,
3. Number of Copies: Submlt two opaque (bond) copies of each submittal. Architect will return one copy.
D. Samples: Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics

with other elements and for a comparison of these characteristics between submittal and actual component as
delivered and installed.

1. Transmit Samples that contain multiple, related components such as accessories together in one
submittal package.
2. Identification: Attach label on unexposed side of Samples that includes the following:
a. Generic description of Sample.
b. Product name and name of manufacturer.
c. Sample source.
d. Number and title of appropriate Specification Section.

3. Disposition: Maintain sets of approved Samples at Project site, available for quality-control
comparisons throughout the course of construction activity. Sample sets may be used to determine final
acceptance of construction associated with each set.

a. Samples that may be incorporated into the Work are indicated in individual Specification
Sections. Such Samples must be in an undamaged condition at time of use.
b. Samples not incorporated into the Work, or otherwise designated as Owner's property, are the

property of Contractor.

4. Samples for Initial Selection: Submit manufacturer's color charts consisting of units or sections of units
showing the full range of colors, textures, and patterns available.

a. Number of Samples: Submit two full set(s) of available choices where color, pattern, texture, or
similar characteristics are required to be selected from manufacturer's product line. Architect
will return submittal with options selected.

5. Samples for Verification: Submit full-size units or Samples of size indicated, prepared from same
material to be used for the Work, cured and finished in manner specified, and physically identical with
material or product proposed for use, and that show full range of color and texture variations expected.
Samples include, but are not limited to, the following: partial sections of manufactured or fabricated
components; small cuts or containers of materials; complete units of repetitively used materials;
swatches showing color, texture, and pattern; color range sets; and components used for independent
testing and inspection.
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a. Number of Samples: Submit five sets of Samples. Architect will retain three Sample sets;
remainder will be returned.

D Submit a single Sample where assembly details, workmanship, fabrication techniques,
connections, operation, and other similar characteristics are to be demonstrated.

2) If variation in color, pattern, texture, or other characteristic is inherent in material or
product represented by a Sample, submit at least three sets of paired units that show
approximate limits of variations.

Product Schedule or List: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location. Include the following
information in tabular form:

Type of product. Include unique identifier for each product.

Number and name of room or space.

Location within room or space.

Number of Copies: Submit five copies of product schedule or list, unless otherwise indicated. Architect
will return two copies.

BN

a. Mark up and retain one returned copy as a Project Record Document.

Contractor's Construction Schedule: Comply with requirements specified in Division 1 Section "Construction
Progress Documentation" for Construction Manager's action.

Submittals Schedule: Comply with requirements specified in Division 1 Section "Construction Progress
Documentation.”

Application for Payment: Comply with requirements specified in Division 1 Section "Payment Procedures.”
Schedule of Values: Comply with requirements specified in Division 1 Section "Payment Procedures.”

Subcontract List: Prepare a written summary identifying individuals or firms proposed for each portion of the
Work, including those who are to furnish products or equipment fabricated to a special design. Include the
following information in tabular form:

Name, address, and telephone number of entity performing subcontract or supplying products.
Number and title of related Specification Section(s) covered by subcontract.

Drawing number and detail references, as appropriate, covered by subcontract.

Number of Copies: Submit five copies of subcontractor list, unless otherwise indicated. Architect will
return two copies.

:{kwtdr—d

a. Mark up and retain one returned copy as a Project Record Document.

INFORMATIONAL SUBMITTALS
General: Prepare and submit Informational Submittals required by other Specification Sections.

1. Number of Copies: Submit three copies of each submittal, unless otherwise indicated. Architect will
not return copies.
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2. Certificates and Certifications: Provide a notarized statement that includes signature of entity
responsible for preparing certification. Certificates and certifications shall be signed by an officer or
other individual authorized to sign documents on behalf of that entity.

3. Test and Inspection Reports: Comply with requirements specified in Division 1 Section "Quality
Requirements."
B.  Coordination Drawings: Comply with requirements specified in Division 1 Section "Project Management and
Coordination."
C.  Contractor's Construction Schedule: Comply with requirements specified in Division 1 Section "Construction

Progress Documentation."

D.  Qualification Data: Prepare written information that demonstrates capabilities and experience of firm or
person. Include lists of completed projects with project names and addresses, names and addresses of
architects and owners, and other information specified.

E. Welding Certificates: Prepare written certification that welding procedures and personnel comply with
requirements in the Contract Documents. Submit record of Welding Procedure Specification (WPS) and
Procedure Qualification Record (PQR) on AWS forms. Include names of firms and personnel certified.

F. Installer Certificates: Prepare written statements on manufacturer's letterhead certifying that Installer complies
with requirements in the Contract Documents and, where required, is authorized by manufacturer for this

specific Project.

G. Manufacturer Certificates: Prepare written statements on manufacturer's letterhead certifying that
manufacturer complies with requirements in the Contract Documents. Include evidence of manufacturing
experience where required.

H.  Product Certificates: Prepare written statements on manufacturer's letterhead certifying that product complies
with requirements in the Contract Documents.

L Material Certificates: Prepare written statements on manufacturer's letterhead certifying that material complies
with requirements in the Contract Documents.

J. Material Test Reports: Prepare reports written by a qualified testing agency, on testing agency's standard form,
indicating and interpreting test results of material for compliance with requirements in the Contract

Documents.

K.  Product Test Reports: Prepare written reports indicating current product produced by manufacturer complies
with requirements in the Contract Documents. Base reports on evaluation of tests performed by manufacturer
and witnessed by a qualified testing agency, or on comprehensive tests performed by a qualified testing
agency.

L. Research/Evaluation Reports: Prepare written evidence, from a model code organization acceptable to
authorities having jurisdiction, that product complies with building code in effect for Project. Include the

following information:

Name of evaluation organization.
Date of evaluation.
Time period when report is in effect.

L RO mm
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Product and manufacturers' names.
Description of product.

Test procedures and results.
Limitations of use.

N A

M.  Schedule of Tests and Inspections: Comply with requirements specified in Division 1 Section "Quality
Requirements."

N.  Preconstruction Test Reports: Prepare reports written by a qualified testing agency, on testing agency's
standard form, indicating and interpreting results of tests performed before installation of product, for
compliance with performance requirements in the Contract Documents.

0. Compatibility Test Reports: Prepare reports writtenby a qualified testing agency, on testing agency's standard
form, indicating and interpreting results of compatibility tests performed before installation of product.
Include written recommendations for primers and substrate preparation needed for adhesion.

P. Field Test Reports: Prepare reports written by a qualified testing agency, on testing agency's standard form,
indicating and interpreting results of field tests performed either during installation of product or after product
is installed in its final location, for compliance with requirements in the Contract Documents.

Q. Maintenance Data: Prepare written and graphic instructions and procedures for operation and normal
maintenance of products and equipment. Comply with requirements specified in Division 1 Section
"Operation and Maintenance Data."

R. Design Data: Prepare written and graphic information, including, but not limited to, performance and design
criteria, list of applicable codes and regulations, and calculations. Include list of assumptions and other
performance and design criteria and a summary of loads. Include load diagrams if applicable. Provide name
and version of software, if any, used for calculations. Include page numbers.

S. Manufacturer's Instructions: Prepare written or published information that documents manufacturer's
recommendations, guidelines, and procedures for installing or operating a product or equipment. Include name
of product and name, address, and telephone number of manufacturer. Include the following, as applicable:

1. Preparation of substrates.
2. Required substrate tolerances.
3. Sequence of installation or erection.
4. Required installation tolerances.
5. Required adjustments.
6. Recommendations for cleaning and protection.
T. Manufacturer's Field Reports: Prepare written information documenting factory-authorized service

representative's tests and inspections. Include the following, as applicable:

Name, address, and telephone number of factory-authorized service representative making report.
Statement on condition of substrates and their acceptability for installation of product.

Statement that products at Project site comply with requirements.

Summary of installation procedures being followed, whether they comply with requirements and, if not,
what corrective action was taken.

5. Results of operational and other tests and a statement of whether observed performance complies with
requirements.
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6. Statement whether conditions, products, and installation will affect warranty.
7. Other required items indicated in individual Specification Sections.

Insurance Certificates and Bonds: Prepare written information indicating current status of insurance or
bonding coverage. Include name of entity covered by insurance or bond, limits of coverage, amounts of
deductibles, if any, and term of the coverage.

Material Safety Data Sheets (MSDSs): Submit information directly to Owner; do not submit to Architect.

1. Architect will not review submittals that include MSDSs and will return the entire submittal for
resubmittal.
DELEGATED DESIGN

Performance and Design Criteria: Where professional design services or certifications by a design professional
are specifically required of Contractor by the Contract Documents, provide products and systems complying
with specific performance and design criteria indicated.

1. If criteria indicated are not sufficient to perform services or certification required, submit a written
request for additional information to Architect.

Delegated-Design Submittal: In addition to Shop Drawings, Product Data, and other required submittals,
submit five copies of a statement, signed and sealed by the responsible design professional, for each product
and system specifically assigned to Contractor to be designed or certified by a design professional.

1. Indicate that products and systems comply with performance and design criteria in the Contract
Documents. Include list of codes, loads, and other factors used in performing these services.

PART 3 - EXECUTION

3.1

A.

B.

3.2

A.

CONTRACTOR'S REVIEW

Review each submittal and check for coordination with other Work of the Contract and for compliance with
the Contract Documents. Note corrections and field dimensions. Mark with approval stamp before submitting

to Architect.

Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name and location,
submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and
statement certifying that submittal has been reviewed, checked, and approved for compliance with the Contract
Documents.

ARCHITECT'S / ACTION

General: Architect will not review submittals that do not bear Contractor's approval stamp and will return
them without action.
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B. Action Submittals: Architect will review each submittal, make marks to indicate corrections or modifications
required, and return it. Architect will stamp each submittal with an action stamp and will mark stamp
appropriately to indicate action taken.

C. Informational Submittals: Architect will review each submittal and will not return it, or will return it if it does
not comply with requirements. Architect will forward each submittal to appropriate party.

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.

END OF SECTION 01330
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SECTION 01731 - CUTTING AND PATCHING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and other
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes procedural requirements for cutting and patching.
B. Related Sections include the following:
1. Division 1 Section "Selective Demolition" for demolition of selected portions of the building.

2. Divisions 2 through 16 Sections for specific requirements and limitations applicable to cutting and
patching individual parts of the Work.

1.3 DEFINITIONS
A.  Cutting: Removal of in-place construction necessary to permit installation or performance of other Work.
B. Patching: Fitting and repair work required to restore surfaces to original conditions after installation of other
Work.
1.4 SUBMITTALS

A.  Cutting and Patching Proposal: Submit a proposal describing procedures at least 10 days before the time
cutting and patching will be performed, requesting approval to proceed. Include the following information:

I. Extent: Describe cutting and patching, show how they will be performed, and indicate why they cannot
be avoided.

2. Changes to In-Place Construction: Describe anticipated results. Include changes to structural elements
and operating components as well as changes in building's appearance and other significant visual
elements.

3. Products: List products to be used and firms or entities that will perform the Work.

4. Dates: Indicate when cutting and patching will be performed.

5. Utility Services and Mechanical/Electrical Systems: List services/systems that cutting and patching
procedures will disturb or affect. List services/systems that will be relocated and those that will be
temporarily out of service. Indicate how long services/systems will be disrupted.

1.5 QUALITY ASSURANCE
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E.
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Structural Elements: Do not cut and patch structural elements in a manner that could change their
load-carrying capacity or load-deflection ratio.

Operational Elements: Do not cut and patch operating elements and related components in a manner that
results in reducing their capacity to perform as intended or that results in increased maintenance or decreased
operational life or safety. Operating elements include the following:

1. Fire-suppression systems.
2. Mechanical systems piping and ducts.
3. Electrical wiring systems.

Miscellaneous Elements: Do not cut and patch miscellaneous elements or related components in a manner that
could change their load-carrying capacity, that results in reducing their capacity to perform as intended, or that
results in increased maintenance or decreased operational life or safety. Miscellaneous elements include the
following:

1. Water, moisture, or vapor barriers.
2. Exterior curtain-wall construction.
3. Piping, ductwork, vessels, and equipment.

Visual Requirements: Do not cut and patch construction in a manner that results in visual evidence of cutting
and patching. Do not cut and patch construction exposed on the exterior or in occupied spaces in a manner
that would, in Architect's opinion, reduce the building's aesthetic qualities. Remove and replace construction
that has been cut and patched in a visually unsatisfactory manner.

Cutting and Patching Conference: Before proceeding, meet at Project site with parties involved in cutting and

patching, including mechanical and electrical trades. Review areas of potential interference and conflict.
Coordinate procedures and resolve potential conflicts before proceeding.

WARRANTY

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting
and patching operations, by methods and with materials so as not to void existing warranties.

PART 2 - PRODUCTS

2.1

A.

B.

MATERIALS
General: Comply with requirements specified in other Sections.

In-Place Materials: Use materials identical to in-place materials. For exposed surfaces, use materials that
visually match in-place adjacent surfaces to the fullest extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when installed, will match
the visual and functional performance of in-place materials.
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PART 3 - EXECUTION

3.1

3.2

33

EXAMINATION

Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.

1. Compatibility: Before patching, verify compatibility with and suitability of substrates, including
compatibility with in-place finishes or primers.
2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

PREPARATION
Temporary Support: Provide temporary support of Work to be cut.

Protection: Protect in-place construction during cutting and patching to prevent damage. Provide protection
from adverse weather conditions for portions of Project that might be exposed during cutting and patching
operations.

Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage to adjoining
areas.

Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems are required
to be removed, relocated, or abandoned, bypass such services/systems before cutting to prevent interruption
to occupied areas.

PERFORMANCE

General: Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the
earliest feasible time, and complete without delay.

1. Cut in-place construction to provide for installation of other components or performance of other
construction, and subsequently patch as required to restore surfaces to their original condition.

Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar operations,
including excavation, using methods least likely to damage elements retained or adjoining construction. If
possible, review proposed procedures with original Installer; comply with original Installer's written
recommendations.

1. In general, use hand or small power tools designed for sawing and grinding, not hammering and
chopping. Cut holes and slots as small as possible, neatly to size required, and with minimum
disturbance of adjacent surfaces. Temporarily cover openings when not in use.

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.
3. Concrete: Cut using a cutting machine, such as an abrasive saw or a diamond-core drill.
4, Excavating and Backfilling: Comply with requirements in applicable Division 2 Sections where

required by cutting and patching operations.
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5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be removed. Cap,
valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture or other
foreign matter after cutting.
6. Proceed with patching after construction operations requiring cutting are complete.
C.  Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations following

performance of other Work. Patch with durable seams that are as invisible as possible. Provide materials and
comply with installation requirements specified in other Sections.

1.

2.

Inspection: Where feasible, test and inspect patched areas after completion to demonstrate integrity of
installation.

Exposed Finishes: Restore exposed finishes of patched areas and extend finish restoration into retained
adjoining construction in a manner that will eliminate evidence of patching and refinishing.

a. Clean piping, conduit, and similar features before applying paint or other finishing materials.
b. Restore damaged pipe covering to its original condition.

Floors and Walls: Where walls or partitions that are removed extend one finished area into another,
patch and repair floor and wall surfaces in the new space. Provide an even surface of uniform finish,
color, texture, and appearance. Remove in-place floor and wall coverings and replace with new
materials, if necessary, to achieve uniform color and appearance.

a. Where patching occurs in a painted surface, apply primer and intermediate paint coats over the
patch and apply final paint coat over entire unbroken surface containing the patch. Provide
additional coats until patch blends with adjacent surfaces.

Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane surface of
uniform appearance.
Exterior Building Enclosure: Patch components in a manner that restores enclosure to a weathertight

condition.

D. Cleaning: Clean areas and spaces where cutting and patching are performed. Completely remove paint,
mortar, oils, putty, and similar materials.

END OF SECTION 01731
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SECTION 01770 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and other
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes administrative and procedural requirements for contract closeout, including, but not
limited to, the following:

1. Inspection procedures.

2. Warranties.

3. Final cleaning.

B. Related Sections include the following:

1. Division 1 Section "Payment Procedures" for requirements for Applications for Payment for Substantial
and Final Completion.

2. Division 1 Section "Project Record Documents” for submitting Record Drawings, Record
Specifications, and Record Product Data.

3. Division 1 Section "Operation and Maintenance Data" for operation and maintenance manual
requirements.

4. Divisions 2 through 16 Sections for specific closeout and special cleaning requirements for the Work
in those Sections.

13 SUBSTANTIAL COMPLETION

A.  Preliminary Procedures: Before requesting inspection for determining date of Substantial Completion,
complete the following. List items below that are incomplete in request.

1.

Prepare a list of items to be completed and corrected (punch list), the value of items on the list, and
reasons why the Work is not complete.

Advise Owner of pending insurance changeover requirements.

Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications,
and similar documents.

Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and
utilities. Include occupancy permits, operating certificates, and similar releases.

Prepare and submit Project Record Documents, operation and maintenance manuals, Final Completion
construction photographs, damage or settlement surveys, property surveys, and similar final record
information.
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6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner. Label
with manufacturer's name and model number where applicable.

7. Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's personnel of

changeover in security provisions.

Complete startup testing of systems.

. Submit test/adjust/balance records.

10. Terminate and remove temporary facilities from Project site, along with mockups, construction tools,
and similar elements.

11.  Advise Owner of changeover in heat and other utilities.

12.  Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

13.  Complete final cleaning requirements, including touchup painting.

14.  Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

0

B.  Inspection: Submit a written request for inspection for Substantial Completion. On receipt of request,
Architect will either proceed with inspection or notify Contractor of unfulfilled requirements. Architect will
prepare the Certificate of Substantial Completion after inspection or will notify Contractor of'items, either on
Contractor's list or additional items identified by Architect, that must be completed or corrected before

certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as incomplete
is completed or corrected.
2. Results of completed inspection will form the basis of requirements for Final Completion.

1.4 FINAL COMPLETION

A.  Preliminary Procedures: Before requesting final inspection for determining date of Final Completion,
complete the following:

1. Submit a final Application for Payment according to Division 1 Section "Payment Procedures."

Submit certified copy of Architect's Substantial Completion inspection list of items to be completed or

corrected (punch list), endorsed and dated by Architect. The certified copy of the list shall state that

each item has been completed or otherwise resolved for acceptance.

Submit evidence of final, continuing insurance coverage complying with insurance requirements.

Submit pest-control final inspection report and warranty.

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and
systems. Submit demonstration and training videotapes.

Sl

B. Inspection: Submit a written request for final inspection for acceptance. Onreceipt of request, Architect will
either proceed with inspection or notify Contractor of unfulfilled requirements. Architect will prepare a final
Certificate for Payment after inspection or will notify Contractor of construction that must be completed or
corrected before certificate will be issued.

1. Reinspection: Request reinspection when the Work identified in previous inspections as incomplete

is completed or corrected.

1.5 WARRANTIES
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Submittal Time: Submit written warranties on request of Architect for designated portions of the Work where
commencement of warranties other than date of Substantial Completion is indicated.

Partial Occupancy: Submit properly executed warranties within 15 days of completion of designated portions
of the Work that are completed and occupied or used by Owner during construction period by separate
agreement with Contractor.

Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as
necessary to accommodate contents, and sized to receive &-1/2-by-11-nch paper.
2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark tab to identify

the product or installation. Provide a typed description of the product or installation, including the name
of the product and the name, address, and telephone number of Installer.

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project
name, and name of Contractor. :

Provide additional copies of each warranty to include in operation and maintenance manuals.

PART 2 - PRODUCTS

2.1

A.

MATERIALS

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or fabricator of the
surface to be cleaned. Do not use cleaning agents that are potentially hazardous to health or property or that
might damage finished surfaces.

PART 3 - EXECUTION

3.1

A.

B.

FINAL CLEANING

General: Provide final cleaning. Conduct cleaning and waste-removal operations to comply with local laws
and ordinances and Federal and local environmental and antipollution regulations.

Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each surface or unit
to condition expected in an average commercial building cleaning and maintenance program. Comply with
manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for certification of Substantial
Completion for entire Project or for a portion of Project:
a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including
landscape development areas, of rubbish, waste material, litter, and other foreign substances.
b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other foreign deposits.
c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
d. Remove tools, construction equipment, machinery, and surplus material from Project site.
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e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition, free of stains,
films, and similar foreign substances. Avoid disturbing natural weathering of exterior surfaces.
Restore reflective surfaces to their original condition.

f. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts,
trenches, equipment vaults, manholes, attics, and similar spaces.

g. Sweep concrete floors broom clean in unoccupied spaces.

h. Vacuum carpet and similar soft surfaces, removing debris and excess nap; shampoo if visible soil
or stains remain.

1. Clean transparent materials, including mirrors and glass in doors and windows. Remove glazing

compounds and other noticeable, vision-obscuring materials. Replace chipped or broken glass
and other damaged transparent materials. Polish mirrors and glass, taking care not to scratch
surfaces.

Remove labels that are not permanent.

Touch up and otherwise repair and restore marred, exposed finishes and surfaces. Replace
finishes and surfaces that cannot be satisfactorily repaired or restored or that already show
evidence of repair or restoration.

-

D Do not paintover "UL" and similar labels, including mechanical and electrical nameplates.

L Wipe surfaces of mechanical and electrical equipment, elevator equipment, and similar
equipment. Remove excess lubrication, paint and mortar droppings, and other foreign
substances.

Replace parts subject to unusual operating conditions.

Clean plumbing fixtures to a sanitary condition, free of stains, including stains resulting from

water exposure.

0. Replace disposable air filters and clean permanent air filters. Clean exposed surfaces of
diffusers, registers, and grills.

. Clean ducts, blowers, and coils if units were operated without filters during construction.

q. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency. Replace
burned-out bulbs, and those noticeably dimmed by hours of use, and defective and noisy starters
in fluorescent and mercury vapor fixtures to comply with requirements for new fixtures.

r. Leave Project clean and ready for occupancy.

5 3

C.  Pest Control: Engage an experienced, licensed exterminator to make a final inspection and rid Project of
rodents, insects, and other pests. Prepare a report.

D.  Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or excess

materials on Owner's property. Do not discharge volatile, harmful, or dangerous materials into drainage
systems. Remove waste materials from Project site and dispose of lawfully.

END OF SECTION 01770
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SECTION 01781 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and other
Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for Project Record Documents, including
the following:

1. Record Drawings.
2. Record Specifications.
3. Record Product Data.

Related Sections include the following:

1. Division 1 Section "Closeout Procedures" for general closeout procedures.

2. Division 1 Section "Operation and Maintenance Data" for operation and maintenance manual
requirements.

3. Divisions 2 through 16 Sections for specific requirements for Project Record Documents of the Work

in those Sections.

SUBMITTALS
Record Drawings: Comply with the following:
1. Number of Copies: Submit one set(s) of marked-up Record Prints.

Record Specifications: Submit one copy of Project's Specifications, including addenda and contract
modifications.

Record Product Data: Submit one copy of each Product Data submittal.

1. Where Record Product Data is required as part of operation and maintenance manuals, submit
marked-up Product Data as an insert in manual instead of submittal as Record Product Data.

PART 2 - PRODUCTS

2.1

RECORD DRAWINGS
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A. Record Prints: Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop
Drawings.

1.

Preparation: Mark Record Prints to show the actual installation where installation varies from that
shown originally. Require individual or entity who obtained record data, whether individual or entity
is Installer, subcontractor, or similar entity, to prepare the marked-up Record Prints.

a. Give particular attention to information on concealed elements that would be difficult to identify
or measure and record later.

b. Accurately record information in an understandable drawing technique.

C. Record data as soon as possible after obtaining it. Record and check the markup before enclosing

concealed installations.
Content: Types of items requiring marking include, but are not limited to, the following:

Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Depths of foundations below first floor.

Locations and depths of underground utilities.

Revisions to routing of piping and conduits.

Revisions to electrical circuitry.

Actual equipment locations.

Duct size and routing.

Locations of concealed internal utilities.

Changes made by Change Order or Construction Change Directive.
Changes made following Architect's written orders.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

Record information on the Work that is shown only schematically.

BR AT @ Mme A0 o

Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual physical
conditions, completely and accurately. If Shop Drawings are marked, show cross-reference on the
Contract Drawings.

Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between changes
for different categories of the Work at same location.

Mark important additional information that was either shown schematically or omitted from original
Drawings.

Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and similar
identification, where applicable.

RECORD SPECIFICATIONS

Preparation: Mark Specifications to indicate the actual product installation where installation varies from that

indicated in Specifications, addenda, and contract modifications.

1.

Give particular attention to information on concealed products and installations that cannot be readily
identified and recorded later.
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2. Mark copy with the proprietary name and model number of products, materials, and equipment
furnished, including substitutions and product options selected.
3. Record the name of manufacturer, supplier, Installer, and other information necessary to provide a
record of selections made.
4. For each principal product, indicate whether Record Product Data has been submitted in operation and

maintenance manuals instead of submitted as Record Product Data.
5. Note related Change Orders, Record Product Data, and Record Drawings where applicable.

RECORD PRODUCT DATA

Preparation: Mark Product Data to indicate the actual product installation where installation varies
substantially from that indicated in Product Data submittal.

1. Give particular attention to information on concealed products and installations that cannot be readily
identified and recorded later.
2. Include significant changes in the product delivered to Project site and changes in manufacturer's written

instructions for installation.
3. Note related Change Orders, Record Specifications, and Record Drawings where applicable.

MISCELLANEOUS RECORD SUBMITTALS

Assemble miscellaneous records required by other Specification Sections for miscellaneous record keeping
and submittal in connection with actual performance of the Work. Bind or file miscellaneous records and
identify each, ready for continued use and reference.

PART 3 - EXECUTION

3.1

A.

B.

RECORDING AND MAINTENANCE

Recording: Maintain one copy of each submittal during the construction period for Project Record Document
purposes. Post changes and modifications to Project Record Documents as they occur; do not wait until the
end of Project.

Maintenance of Record Documents and Samples: Store Record Documents and Samples in the field office
apart from the Contract Documents used for construction. Do not use Project Record Documents for
construction purposes. Maintain Record Documents in good order and in a clean, dry, legible condition,
protected from deterioration and loss. Provide access to Project Record Documents for Architect's reference
during normal working hours.

END OF SECTION 01781
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SECTION 09255 - GYPSUM BOARD ASSEMBLIES
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and

Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes the following:

1. Nonload-bearing steel framing members for gypsum board assemblies.
2. Repairs to original gypsum board assemblies
1.3 DEFINITIONS

A.  Gypsum Board Construction Terminology: Refer to ASTM C 11 and GA-505 for definitions of terms
for gypsum board assemblies not defined in this Section or in other referenced standards.
1.4 ASSEMBLY PERFORMANCE REQUIREMENTS

A.  Fire Resistance: Provide gypsum board assemblies with fire-resistance ratings indicated.

1.5 SUBMITTALS

A.  General: Submit each item in this Article according to the Conditions of the Contract and Division 1
Specification Sections.

B. Product Data for each type of product specified.

C. Product certificates signed by manufacturers of gypsum board assembly components certifying that their
products comply with specified requirements.

1.6 QUALITY ASSURANCE

A.  Single-Source Responsibility for Steel Framing: Obtain steel framing members for gypsum board
assemblies from a single manufacturer, unless otherwise indicated.

B. Single-Source Responsibility for Panel Products: Obtain each type of gypsum board and other panel
products from a single manufacturer.
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C.  Single-Source Responsibility for Finishing Materials: Obtain finishing materials from either the same
manufacturer that supplies gypsum board and other panel products or from a manufacturer acceptable to
gypsum board manufacturer.

D.  Fire-Test-Response Characteristics: Where fire-resistance-rated gypsum board assemblies are indicated,
provide gypsum board assemblies that comply with the following requirements:

1. Fire-Resistance Ratings: As indicated by GA File Numbers in GA-600 "Fire Resistance
Design Manual" or design designations in UL "Fire Resistance Directory"” or in the listing
of another testing and inspecting agency acceptable to authorities having jurisdiction.

2. Gypsum board assemblies indicated are identical to assemblies tested for fire resistance
according to ASTM E 119 by an independent testing and inspecting agency acceptable to
authorities having jurisdiction.

1.7 DELIVERY, STORAGE, AND HANDLING

A.  Deliver materials in original packages, containers, or bundles bearing brand name and identification of
manufacturer or supplier.

B.  Store materials inside under cover and keep them dry and protected against damage from weather, direct
sunlight, surface contamination, corrosion, construction traffic, and other causes. Neatly stack gypsum
panels flat to prevent sagging.

1.8 PROJECT CONDITIONS
A.  Environmental Conditions, General: Establish and maintain environmental conditions for applying and
finishing gypsum board to comply with ASTM C 840 requirements or gypsum board manufacturer's
recommendations, whichever are more stringent.
B.  Room Temperatures: For nonadhesive attachment of gypsum board to framing, maintain not less than
40 deg F. For adhesive attachment and finishing of gypsum board, maintain not less than 50 deg F for

48 hours before application and continuously after until dry. Do not exceed 95 deg F when using
temporary heat sources.

1. Ventilation: Ventilate building spaces as required to dry joint treatment materials. Avoid
drafts during hot, dry weather to prevent finishing materials from drying too rapidly.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Steel Framing and Furring:

a. Consolidated Systems, Inc.
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Dale Industries, Inc.

Dietrich Industries, Inc.

Marino/Ware (formerly Marino Industries Corp.).

National Gypsum Co.; Gold Bond Building Products Division
Unimast, Inc.

mo a0 o

2. Gypsum Board and Related Products:

Domtar Gypsum.

Georgia-Pacific Corp.

Georgia-Pacific Corp.

National Gypsum Co.; Gold Bond Building Products Division.
United States Gypsum Co.

oao o

2.3 STEEL FRAMING FOR WALLS, PARTITIONS AND SOFFITS
A.  General: Provide steel framing members complying with the following requirements:
1. Protective Coating: Manufacturer's standard corrosion-resistant coating.
2. Steel Studs and Runners: ASTM C 645, with flange edges of studs bent back 90 degrees and
doubled over to form 3/16-inch-wide minimum lip (return), and complying with the following

requirements for minimum thickness of base (uncoated) metal and for depth:

a. Thickness: 20 gage, unless otherwise indicated.
b. Depth interior: 3-5/8 at interior, unless otherwise indicated.

3. Steel Flat Strap and Backing Plate: Steel sheet for blocking and bracing complying with
ASTM A 653 (ASTM A 653M) or ASTM A 568 (ASTM A 568M), length and width as indicated,
and with a minimum base metal (uncoated) thickness as follows:
a. Thickness: 0.027 inch unless indicated otherwise.

6. Fasteners for Metal Framing: Provide fasteners of type, material, size, corrosion resistance,

holding power, and other properties required to fasten steel framing and furring members securely
to substrates involved; complying with the recommendations of gypsum board manufacturers for

applications indicated.

2.4 GYPSUM BOARD PRODUCTS

A.  General: Provide gypsum board of types indicated in maximum lengths available that will minimize
end-to-end butt joints in each area indicated to receive gypsum board application.

1. Widths: Provide gypsum board in widths of 48 inches.

2. Gypsum Wallboard: ASTM C 36 and as follows:
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a. Type: Regular for vertical surfaces, unless otherwise indicated.
b. Edges: Tapered and featured (rounded or beveled) for prefilling.
c. Thickness: 5/8 inch, unless otherwise indicated.
TRIM ACCESSORIES

Accessories for Interior Installation: Cornerbead, edge trim, and control joints complying with
ASTM C 1047 and requirements indicated below:

1. Material: Formed metal complying with the following requirement:

a. Steel sheet zinc coated by hot-dip process or rolled zinc.
b. Shapes indicated below by reference to Fig. 1 designations in ASTM C 1047:

1. Cornerbead on outside corners, unless otherwise indicated.

2. LC-bead with both face and back flanges; face flange formed to receive joint
compound. Use LC-beads for edge trim, unless otherwise indicated.

JOINT TREATMENT MATERIALS

General: Provide joint treatment materials complying with ASTM C 475 and the recommendations of
both the manufacturers of sheet products and of joint treatment materials for each application indicated.

Joint Tape for Gypsum Board: Paper reinforcing tape, unless otherwise indicated.

1. Use pressure-sensitive or staple-attached, open-weave, glass-fiber reinforcing tape with
compatible joint compound where recommended by manufacturer of gypsum board and joint
treatment materials for application indicated.

Setting-Type Joint Compounds for Gypsum Board: Factory-packaged, job-mixed, chemical-hardening
powder products formulated for uses indicated.

1. Where setting-type joint compounds are indicated as a taping compound only or for taping and
filling only, use formulation that is compatible with other joint compounds applied over it.

2. For prefilling gypsum board joints, use formulation recommended by gypsum board manufacturer.

3. For filling joints and treating fasteners of water-resistant gypsum backing board behind base for
ceramic tile, use formulation recommended by gypsum board manufacturer.

4. For topping compound, use sandable formulation.

Drying-Type Joint Compounds for Gypsum Board: Factory-packaged vinyl-based products complying
with the following requirements for formulation and intended use.

1. Ready-Mixed Formulation: Factory-mixed product.

a. Taping compound formulated for embedding tape and for first coat over fasteners and face
flanges of trim accessories.
. Topping compound formulated for fill (second) and finish (third) coats.
c. All-purpose compound formulated for both taping and topping compounds.
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MISCELLANEOUS MATERIALS

General: Provide auxiliary materials for gypsum board construction that comply with referenced
standards and recommendations of gypsum board manufacturer.

Fastening Adhesive for Metal: Special adhesive recommended for.laminating gypsum panels to steel
framing.

1. Steel drill screws complying with ASTM C 1002 for the following applications:
a. Fastening gypsum board to steel members less than 0.033 inch thick.

2. Steel drill screws complying with ASTM C 954 for fastening gypsum board to steel members
from 0.033 to 0.112 inch thick.

PART 3 - EXECUTION

3.1

3.2

33

EXAMINATION

Examine substrates to which gypsum board assemblies attach or abut, installed hollow metal frames,
cast-in-anchors, and structural framing, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of assemblies specified in this
Section. Do not proceed with installation until unsatisfactory conditions have been corrected.

PREPARATION

Ceiling Anchorages: Coordinate installation of ceiling suspension systems with installation of overhead
structural assemblies to ensure that inserts and other provisions for anchorages to building structure have
been installed to receive ceiling hangers that will develop their full strength and at spacing required to

support ceilings.

INSTALLING STEEL FRAMING, GENERAL

Steel Framing Installation Standard: Install steel framing to comply with ASTM C 754 and with
ASTM C 840 requirements that apply to framing installation.

Install supplementary framing, blocking, and bracing at terminations in gypsum board assemblies to
support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar
construction. Comply with details indicated and with recommendations of gypsum board manufacturer
or, if none available, with United States Gypsum Co.'s "Gypsum Construction Handbook."

Isolate steel framing from building structure at locations indicated to prevent transfer of loading imposed
by structural movement.

1. Where building structure abuts ceiling perimeter or penetrates ceiling.
2. Where partition framing and wall furring abut structure, except at floor.
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a. Install deflection track top runner to attain lateral support and avoid axial loading.
3. Do not bridge building control and expansion joints with steel framing or furring members.

Independently frame both sides of joints with framing or furring members as indicated.

3.4 INSTALLING STEEL FRAMING FOR WALLS AND PARTITIONS

A. Install runners (tracks) at floors, ceilings, and structural walls and columns where gypsum board stud
assemblies abut other construction.

1. Where studs are installed directly against exterior walls, install asphalt felt strips or foam gaskets
between studs and wall.

B.  Installation Tolerances: Install each steel framing and furring member so that fastening surfaces do not
vary more than 1/8 inch from the plane formed by the faces of adjacent framing.

C.  Extend partition framing full height to structural supports or substrates above suspended ceilings, except
where partitions are indicated to terminate at suspended ceilings. Continue framing over frames for
doors and openings and frame around ducts penetrating partitions above ceiling to provide support for
gypsum board.

1. Cutstuds 1/2 inch short of full height to provide perimeter relief.
D.  Terminate partition framing 6" above suspended ceilings where indicated.
E. Install steel studs and furring in sizes and at spacings indicated.
1.  Single-Layer Construction: Space studs 16 inches o.c., unless otherwise indicated.

G. Install steel studs so flanges point in the same direction and leading edge or end of each gypsum board
panel can be attached to open (unsupported) edges of stud flanges first.

H.  Frame door openings to comply with GA-219, and with applicable published recommendations of
gypsum board manufacturer, unless otherwise indicated. Attach vertical studs at jambs with screws
either directly to frames or to jamb anchor clips on door frames; install runner track section (for cripple
studs) at head and secure to jamb studs.

1. Install 2 studs at each jamb, unless otherwise indicated.

2. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch clearance from
jamb stud to allow for installation of control joint.

3. Extend jamb studs through suspended ceilings and attach to underside of floor or roof

structure above.

L Frame openings other than door openings to comply with details indicated or, if none indicated, as
required for door openings. Install framing below sills of openings to match framing required above
door heads.
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3.5 APPLYING AND FINISHING GYPSUM BOARD, GENERAL

A.  Gypsum Board Application and Finishing Standards: Install and finish gypsum panels to comply with
ASTM C 840 and GA-216.

B.  Install ceiling board panels across framing to minimize the number of abutting end joints and to avoid
abutting end joints in the central area of each ceiling. Stagger abutting end joints of adjacent panels not
less than one framing member.

C.  Install gypsum panels with face side out. Do not install imperfect, damaged, or damp panels. Butt
panels together for a light contact at edges and ends with not more than 1/16 inch of open space between

panels. Do not force into place.

D.  Locate both edge or end joints over supports, except in ceiling applications where intermediate supports
or gypsum board back-blocking is provided behind end joints. Do not place tapered edges against cut
edges or ends. Stagger vertical joints on opposite sides of partitions. Avoid joints other than control

joints at corners of framed openings where possible.

E. Attach gypsum panels to steel studs so leading edge or end of each panel is attached to open
(unsupported) edges of stud flanges first.

F. Attach gypsum panels to framing provided at openings and cutouts.

G.  Form control and expansion joints at locations indicated and as detailed, with space between edges of
adjoining gypsum panels, as well as supporting framing behind gypsum panels.

H.  Cover both faces of steel stud partition framing with gypsum panels in concealed Spacés (above ceilings,
etc.), except in chases that are braced internally.

1. Except where concealed application is indicated or required for sound, fire, air, or smoke
ratings, coverage may be accomplished with scraps of not less than 8 sq. ft.in area.

2. Fit gypsum panels around ducts, pipes, and conduits.

3. Where partitions intersect open concrete coffers, concrete joists, and other structural

members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit
profile formed by coffers, joists, and other structural members; allow 1/4- to 3/8-inch- wide

joints to install sealant.
I Isolate perimeter of nonload-bearing gypsum board partitions at structural abutments, except floors.

Provide 1/4-to 1/2-inch- wide spaces at these locations and trim edges with U-bead edge trim where
edges of gypsum panels are exposed. Seal joints between edges and abutting structural surfaces with

acoustical sealant.

H.  Space fasteners in gypsum panels according to referenced gypsum board application and finishing
standard and manufacturer's recommendations.

1. Space screws a maximum of 12 inches o.c. for vertical applications.

3.6 GYPSUM BOARD APPLICATION METHODS
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Single-Layer Application: Install gypsum wallboard panels as follows:
1. On ceilings, apply gypsum panels prior to wall/partition board application to the greatest extent
possible and at right angles to framing, unless otherwise indicated.
2. On partitions/walls, apply gypsum panels vertically (parallel to framing), unless otherwise

indicated, and provide panel lengths that will minimize end joints.
3. Single-Layer Fastening Methods: Apply gypsum panels to supports with screws.

INSTALLING TRIM ACCESSORIES

General: For trim accessories with back flanges, fasten to framing with the same fasteners used to fasten
gypsum board. Otherwise, fasten trim accessories according to accessory manufacturer's directions for
type, length, and spacing of fasteners.

Install cornerbead at external corners.

Install edge trim where edge of gypsum panels would otherwise be exposed. Provide edge trim type
with face flange formed to receive joint compound, except where other types are indicated.

1. Install LC-bead where gypsum panels are tightly abutted to other construction and back flange can
be attached to framing or supporting substrate.

Install control joints according to ASTM C 840 and manufacturer's recommendations and in specific
locations approved by Architect for visual effect.

FINISHING GYPSUM BOARD ASSEMBLIES

General: Treat gypsum board joints, interior angles, flanges of cornerbead, edge trim, control joints,
penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board
surfaces for decoration.

Prefill open joints, rounded or beveled edges, and damaged areas using setting-type joint compound.

Apply joint tape over gypsum board joints, except those with trim accessories having flanges not
requiring tape.

Levels of Gypsum Board Finish: Provide the following levels of gypsum board finish per GA-214.
1. Level 4 for gypsum board surfaces, unless otherwise indicated.
Use one of the following joint compound combinations as applicable to the finish levels specified:

1.  Embedding and First Coat: Setting-type joint compound. Fill (Second) Coat: Setting-

type joint compound. Finish (Third) Coat: Sandable, setting-type joint compound.

2. Embedding and First Coat: Ready-mixed, drying-type, all-purpose or taping
compound. Fill (Second) Coat: Ready-mixed, drying-type, all-purpose or topping
compound. Finish (Third) Coat: Ready-mixed, drying-type, all-purpose or topping
compound.
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F. For Level 4 gypsum board finish, embed tape in joint compound and appy first, fill (second), and finish
(third) coats of joint compound over joints, angles, fastener heads, and accessories. Touch up and sand
between coats and after last coat as needed to produce a surface free of visual defects and ready for

decoration.

G.  Where Level 1 gypsum board finish is indicated, embed tape in joint compound.

3.9 CLEANING AND PROTECTION
A.  Promptly remove any residual joint compound from adjacent surfaces.

B.  Provide final protection and maintain conditions, in a manner acceptable to Installer, that ensure gypsum
board assemblies are without damage or deterioration at the time of Substantial Completion.

END OF SECTION 09255
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SECTION 09511 - ACOUSTICAL PANEL CEILINGS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes ceilings composed of acoustical panels and exposed suspension
systems.

SUBMITTALS

General: Submit each item in this Article according to the Conditions of the Contract and
Division 1 Specification Sections.

Product data for each type of product specified.

Samples for initial selection in the form of manufacturer's color charts consisting of actual
acoustical panels or sections of panels and sections of suspension system members showing
the full range of colors, textures, and patterns available for each ceiling assembly indicated.

Samples for verification of each type of exposed finish required, prepared on samples of
size indicated below. Where finishes involve normal color and texture variations, include
sample sets showing the full range of variations expected.

1. 6-inch- square samples of each acoustical panel type, pattern, and color.
2. Full-size samples of each acoustical panel type, paitern, and color.
3. Set of 12-inch- long samples of exposed suspension system members, including

moldings, for each color and system type required.

Qualification data for firms and persons specified in the "Quality Assurance” Article to
demonstrate their capabilities and experience. Include lists of completed projects with
project names and addresses, names and addresses of architects and owners, and other

information specified.
QUALITY ASSURANCE
Installer Qualifications: Engage an experienced Installer who has completed acoustical

panel ceilings similar in material, design, and extent to that indicated for this Project and
with a record of successful in-service performance.
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Single-Source Responsibility for Ceiling Units: Obtain each type of acoustical ceiling
panel from a single source with resources to provide products of consistent quality in
appearance and physical properties without delaying the Work.

Single-Source Responsibility for Suspension System: Obtain each type of suspension
system from a single source with resources to provide products of consistent quality in
appearance and physical properties without delaying the Work.

DELIVERY, STORAGE, AND HANDLING

Deliver acoustical panels and suspension system components to Project site in original,
unopened packages and store them in a fully enclosed space where they will be protected
against damage from moisture, direct sunlight, surface contamination, and other causes.

Before installing acoustical panels, permit them to reach room temperature and a stabilized
moisture content.

Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

PROJECT CONDITIONS

Space Enclosure and Environmental Limitations: Do not install acoustical panel ceilings
until spaces are enclosed and weatherproof, wet-work in spaces is completed and dry, work
above ceilings is complete, and ambient temperature and humidity conditions are being
maintained at the levels indicated for Project when occupied for its intended use.

COORDINATION

Coordinate layout and installation of acoustical panels and suspension system components
with other construction that penetrates ceilings or is supported by them, including light
fixtures, HVAC equipment, fire-suppression system components, and partition assemblies.

PART 2 - PRODUCTS

2.1

A.

2.2

A

MANUFACTURERS

Products: Subject to compliance with requirements, products that may be incorporated in
the Work include:

Non-Fire Resistance-Rated, 4' x 2' panels:
Match existing panels.

ACOUSTICAL PANELS, GENERAL

Acoustical Panel Standard: Provide manufacturer's standard panels of configuration
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indicated.

ACOUSTICAL PANELS

Panel Characteristics: Acoustical panels per ASTM E 1264, with painted finish, complying
with pattern and other requirements indicated below:

Pattern: Panels matching existing pattern.

Edge Detail: Reveal sized to fit flange of exposed suspension system members.
Thickness: 5/8 inch

Size: 48 by 24 inches.

B

Suspension System Type: As described below and specified in Part 2 "Non-Fire-
Resistance-Rated, Direct-Hung Suspension Systems" Article:

1. Wide-face, capped, double-web, steel suspension system.

METAL SUSPENSION SYSTEMS, GENERAL

Metal Suspension System Standard: Provide manufacturer's standard metal suspension
systems of types, structural classifications, and finishes indicated that comply with
applicable ASTM C 635 requirements.

Finishes and Colors: Provide manufacturer's standard factory-applied finish for type of
system indicated.

Wire Hangers, Braces, and Ties: Provide wires complying with the following
requirements:

1. Zinc-Coated Carbon Steel Wire: ASTM A 641 (ASTM A 641M), Class 1 zinc

coating, soft temper.

2. Size: Select wire diameter so that its stress at 3 times the hanger design load
(ASTM C 635, Table 1, Direct Hung) will be less than the yield stress of wire, but
provide not less than 0.106-inch- diameter wire.

Hanger Rods: Mild steel, zinc coated, or protected with rust-inhibitive paint.

Flat Hangers: Mild steel, zinc coated, or protected with rust-inhibitive paint.

Angle Hangers: Angles with legs not less than 7/8 inch wide, formed with 0.0396-inch-
thick galvanized-steel sheet complying with ASTM A 446, G 90 (ASTM A 446M, Z 275)

Coating Designation, with bolted connections and 5/16-inch- diameter bolts.

Sheet-Metal Edge Moldings and Trim: formed from sheet metal of same material and finish
as that used for exposed flanges of suspension system runners.
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NON-FIRE-RESISTANCE-RATED, DIRECT-HUNG SUSPENSION SYSTEMS
Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll
formed from prepainted or electrolytic zinc-coated, cold-rolled steel sheet, with prefinished
15/16-inch- wide metal caps on flanges; other characteristics as follows:

1. Structural Classification: Heavy -duty system.

2. End Condition of Cross Runners: Override (stepped) type.

3. Cap Material and Finish: Steel sheet painted white.

Available Products: Subject to compliance with requirements, suspension systems that
may be incorporated in the Work include, but are not limited to, the following:

1. Wide-Face, Capped, Double-Web, Steel Suspension Systems:

a. 1200 System/211-219 Main Tee; Chicago Metallic Corporation.

PART 3 - EXECUTION

3.1

A.

3.2

A.

B.

33

A.

EXAMINATION

Examine substrates and structural framing to which acoustical panel ceilings attach or abut,
with Installer present, for comipliance with requirements specified in this and other Sections
that affect ceiling installation and anchorage. Do not proceed with installation until
unsatisfactory conditions have been corrected.

PREPARATION

Coordination: Furnish layouts for cast-in-place anchors, clips, and other ceiling anchors
whose installation is specified in other Sections.

1. Furnish cast-in-place anchors and similar devices to other trades for installation well
in advance of time needed for coordinating other work.

Measure each ceiling area and establish the layout of acoustical panels to balance border
widths at opposite edges of each ceiling. Avoid using less-than-half-width panels at
borders, and conform to the layout shown on reflected ceiling plans.

INSTALLATION

General: Install acoustical panel ceilings to comply with publications referenced below per
manufacturer's instructions and CISCA "Ceiling Systems Handbook."

1. Standard for Ceiling Suspension System Installations: Comply with ASTM C 636.
2. Standard for Ceiling Suspension Systems Requiring Seismic Restraint: Comply with
ASTM E 580.
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CISCA Recommendations for Acoustical Ceilings: Comply with CISCA
"Recommendations for Direct-Hung Acoustical Tile and Lay-In Panel Ceilings."
CISCA Guidelines for Systems Requiring Seismic Restraint: Comply with CISCA
"Guidelines for Seismic Restraint of Direct-Hung Suspended Ceiling Assemblies."
U.B.C. Standard for Ceiling Suspension Systems: U.B.C. Standard No. 47-18.

B.  Suspend ceiling hangers from building's structural members and as follows:

1.

Install hangers plumb and free from contact with insulation or other objects within
ceiling plenum that are not part of the supporting structure or of the ceiling
suspension system.

Splay hangers only where required to miss obstructions; offset resulting horizontal
forces by bracing, countersplaying, or other equally effective means.

Splay hangers only where required to miss obstructions; offset resulting horizontal
forces by bracing, countersplaying, or other equally effective means.

Where width of ducts and other construction within ceiling plenum produces hanger
spacings that interfere with the location of hangers at spacings required to support
standard suspension system members, install supplemental suspension members and
hangers in the form of trapezes or equivalent devices. Size supplemental suspension
members and hangers to support ceiling loads within performance limits established
by referenced standards and publications.

Secure wire hangers to ceiling suspension members and to supports above with a
minimum of 3 tight turns. Connect hangers either directly to structures or to inserts,
eye screws, or other devices that are secure, that are appropriate for substrate, and
that will not deteriorate or otherwise fail due to age, corrosion, or elevated
temperatures.

Secure flat, angle, channel, and rod hangers to structure, including intermediate
framing members, by attaching to inserts, eye screws, or other devices that are secure
and appropriate for both the structure to which hangers are attached and the type of
hanger involved. Install hangers in a manner that will not cause them to deteriorate
or fail due to age, corrosion, or elevated temperatures.

Secure bracing wires to ceiling suspension members and to supports with a minimum
of 4 tight turns. Fasten bracing wires to concrete with cast-in-place or postinstalled
anchors.

Space hangers not more than 48 inches o.c. along each member supported directly
from hangers, unless otherwise shown; and provide hangers not more than 8 inches
from ends of each member.

C.  Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and
where necessary to conceal edges of acoustical panels.

1.

Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of
moldings before they are installed.

2. Screw attach moldings to substrate at intervals not over 16 inches o.c. and not more
than 3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8
inch in 12 feet. Miter corners accurately and connect securely.
3. Do not use exposed fasteners, including pop rivets, on moldings and trim.
D. Install suspension system runners so they are square and securely interlocked with one

another. Remove and replace dented, bent, or kinked members.
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E. Install acoustical panels with undamaged edges and fitted accurately into suspension
system runners and edge moldings. Scribe and cut panels at borders and penetrations to
provide neat, precise fit.

1. Arrange directionally patterned acoustical panels as follows:
For square-edged panels, install panels with edges fully hidden from view by flanges
of suspension system runners and moldings.

3. Paint the cut panel edges remaining exposed after installation; match color of
exposed panel surfaces using coating recommended for this purpose by acoustical
panel manufacturer.

34 CLEANING
A.  Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and
suspension system members. Comply with manufacturer's instructions for cleaning and

touch up of minor finish damage. Remove and replace ceiling components that cannot be
successfully cleaned and repaired to permanently eliminate evidence of damage.

END OF SECTION 09511
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SECTION 09653 - RESILIENT WALL BASE AND ACCESSORIES
PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and

Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes the following:

1. Wall Base
2. Molding accessories.
1.3 SUBMITTALS

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

B. Samples for Initial Selection: For each type of product indicated.
C. Samples for Verification: For each type of product indicated, in manufacturer's standard-size Samples but not
less than 17 inches long, of each resilient product color, texture, and pattern required.

1.4 QUALITY ASSURANCE

A.  Fire-Test-Response Characteristics: Provide resilient stair accessories with a critical radiant flux classification
of Class I, not less than 0.45 W/sq. cm, as determined by testing identical products per ASTM E 648 by a
testing and inspecting agency acceptable to authorities having jurisdiction.

1.5 DELIVERY, STORAGE, AND HANDLING
A.  Store resilient products and installation materials in dry spaces protected from the weather, with ambient

temperatures maintained within range recommended by manufacturer, but not less than 3 de¢ I or more than

1.6 PROJECT CONDITIONS

A.  Maintain temperatures within range recommended by manufacturer, but not less than 7# <¢¢ I or more than

< Jog P, in spaces to receive floor tile during the following time periods:
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1. 48 hours before installation.
2. During installation.
3. 48 hours after installation.

After postinstallation period, maintain temperatures within range recommended by manufacturer, but not less
than 55 deg ¥ or more than 55 dog b

Install resilient products after other finishing operations, including painting, have been completed.

EXTRA MATERIALS

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

1. Furnish not less than [ lincar feet for every 300 lincar feet or fraction thereof, of each type, color,
pattern, and size of resilient product installed.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

23

A.

MANUFACTURERS

Available Products: Subject to compliance with requirements, products that may be incorporated into the Work
include, but are not limited to, products listed in other Part 2 articles.

Products: Subject to compliance with requirements, provide one of the products listed in other Part 2 articles.

COLORS AND PATTERNS

Colors and Patterns: As selected by Architect from manufacturer's full range.

RESILIENT WALL BASE
Wall Base: ASTM F 1861.

AFCO-USA, American Floor Products Company, Inc
Armstrong World Industries, Inc.

Azrock Commercial Flooring, DOMCO; .

Burke Mercer Flooring Products

Marley Flexco (USA), Inc.

Mondo Rubber International, Inc.

Musson, R. C. Rubber Co.

Nora Rubber Flooring, Freudenberg Building Systems, Inc.
Pirelli Rubber Flooring.

Roppe Corporation.

VPI1, LLC, Floor Products Division.>

=S 00N R W

— O
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B. Type (Material Requirement): TS (rubber, vulcanized thermoset).
C.  Group (Manufacturing Method): I (solid).

D. Style: Cove (with top-set toe) for vinyl tile and sealed concrete

E. Style: Straight for carpet tile.

F. Minimum Thickness: 4,123 inch.

G.  Height: 4 mches,

H.  Lengths: Coils in manufacturer's standard length.
L Outside Corners: Job formed.

J. Inside Corners: Job formed.

K. Surface: Smooth.

2.4 RESILIENT MOLDING ACCESSORY

A.  Description: Carpet edge for glue-down applications, Nosing for resilient floor covering, Reducer strip for
resilient floor covering, Joiner for tile and carpet.

Burke Mercer Flooring Products.
Marley Flexco (USA), Inc.
Roppe Corporation.

Stoler Industries.

haliadi s e

B. Material: Rubber.

2.5 INSTALLATION MATERIALS

A.  Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based or blended hydraulic
cement based formulation provided or approved by resilient product manufacturers for applications indicated.

B.  Adhesives: Water-resistant type recommended by manufacturer to suit resilient products and substrate
conditions indicated.

1. Use adhesives that comply with the following limits for VOC content when calculated according to
40 CFR 59, Subpart D (EPA Method 24):

a. Cove Base Adhesives: 50 g/L.
b. Rubber Floor Adhesives: 60 g/L.
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PART 3 - EXECUTION

3.1

3.2

33

EXAMINATION

Examine substrates, with Installer present, for compliance with requirements for installation tolerances,
moisture content, and other conditions affecting performance.

1. Verify that finishes of substrates comply with tolerances and other requirements specified in other
Sections and that substrates are free of cracks, ridges, depressions, scale, and foreign deposits that might

interfere with adhesion of resilient products.
2. Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Prepare substrates according to manufacturer's written recommendations to ensure adhesion of resilient
products.

Concrete Substrates for Stair Accessories: Prepare according to ASTM F 710.

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
2. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. Proceed with

installation only after substrates pass testing.
3. Moisture Testing:

a. Perform tests recommended by manufacturer. Proceed with installation only after substrates pass
testing.

Remove substrate coatings and other substances that are incompatible with adhesives and that contain soap,
wax, oil, or silicone, using mechanical methods recommended by manufacturer. Do not use solvents.

Use trowelable leveling and patching compound to fill cracks, holes, and depressions in substrates.

Move resilient products and installation materials into spaces where they will be installed at least 48 hours in
advance of installation.

1. Do not install resilient products until they are the same temperature as the space where they are to be
installed.

Sweep and vacuum clean substrates to be covered by resilient products immediately before installation. After
cleaning, examine substrates for moisture, alkaline salts, carbonation, and dust. Proceed with installation only
after unsatisfactory conditions have been corrected.

RESILIENT WALL BASE INSTALLATION

Apply wall base to walls, columns, pilasters, casework and cabinets in toe spaces, and other permanent fixtures
in rooms and areas where base is required.
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Install wall base in lengths as long as practicable without gaps at seams and with tops of adjacent pieces
aligned.

Tightly adhere wall base to substrate throughout length of each piece, with base in continuous contact with
horizontal and vertical substrates.

Do not stretch wall base during installation.

On masonry surfaces or other similar irregular substrates, fill voids along top edge of wall base with
manufacturer's recommended adhesive filler material.

Premolded Corners: Install premolded corners before installing straight pieces.

Job-Formed Corners:

1. Outside Corners: Use straight pieces of maximum lengths possible. Form without producing
discoloration (whitening) at bends. Shave back of base at points where bends occur and remove strips
perpendicular to length of base that are only deep enough to produce a snug fit without removing more

than half the wall base thickness.
2. Inside Corners: Use straight pieces of maximum lengths possible. Form by cutting aninverted V-shaped
notch in toe of wall base at the point where corner is formed. Shave back of base where necessary to

produce a snug fit to substrate.

RESILIENT ACCESSORY INSTALLATION

Resilient Molding Accessories: Butt to adjacent materials and tightly adhere to substrates throughout length
of each piece. Install reducer strips at edges of floor coverings that would otherwise be exposed.

CLEANING AND PROTECTION

Perform the following operations immediately after completing resilient product installation:

1. Remove adhesive and other blemishes from exposed surfaces.
2. Sweep and vacuum surfaces thoroughly.
3. Damp-mop surfaces to remove marks and soil.
a. Do not wash surfaces until after time period recommended by manufacturer.

Protect resilient products from mars, marks, indentations, and other damage from construction operations and
placement of equipment and fixtures during remainder of construction period. Use protection methods

recommended in writing by manufacturer.

1. Apply protective floor polish to accessory surfaces that are free from soil, visible adhesive, and surface
blemishes if recommended in writing by manufacturer.

a. Use commercially available product acceptable to manufacturer.
b. Coordinate selection of floor polish with Owner's maintenance service.
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2. Do not move heavy and sharp objects directly over accessories. Place plywood or hardboard panels over

surfaces and under objects while they are being moved. Slide orroll objects over panels without moving
panels.

END OF SECTION 09653
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SECTION 09900 - PAINTING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary Conditions and
Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes surface preparation and field painting of the following:

1. Exposed interior items and surfaces.
2. Surface preparation, priming, and finish coats specified in this Section are in addition to shop

priming and surface treatment specified in other Sections.

B.  Paint exposed surfaces, except where the paint schedules indicate that a surface or material is not to be
painted or is to remain natural. If the paint schedules do not specifically mention an item or a surface, paint
the item or surface the same as similar adjacent materials or surfaces whether or not schedules indicate
colors. If the schedules do not indicate color or finish, the Architect will select from standard colors and

finishes available.

I. Painting includes field painting of exposed bare and covered pipes and ducts (including color
coding), hangers, exposed steel and iron work, and primed metal surfaces of mechanical and

electrical equipment.

C. Unless otherwise noted, do not paint prefinished items, concealed surfaces, finished metal surfaces,
operating parts, and labels.

1. Prefinished items include the following factory-finished components:
a. Architectural woodwork and casework.
b. Finished mechanical and electrical equipment.
c. Elevator entrance doors and frames.
d. Elevator equipment.
e. Light fixtures.
f. Distribution cabinets.
2. Concealed surfaces include walls or ceilings in the following generally inaccessible spaces:
a. Furred areas.
b. Ceiling plenums.
c. Utility tunnels, except for gas pipe, which shall be painted.
d. Pipe spaces.
e. Duct shafts.
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Finished metal surfaces include the following:

Anodized aluminum.

a.

b. Stainless steel.

c. Chromium plate.

d. Architectural Copper.
e.

Architectural Bronze and brass.
Operating parts include moving parts of operating equipment and the following:

Valve and damper operators.
Linkages.

Sensing devices.

Motor and fan shafts.

aoow

Labels: Do not paint over Underwriters Laboratories (UL), Factory Mutual (FM), or other code-
required labels or equipment name, identification, performance rating, or nomenclature plates.

D. Related Sections include the following:

1.

Division 9 Section "Gypsum Board Assemblies” for surface preparation for gypsum board.

1.3 DEFINITIONS

A.  General: Standard coating terms defined in ASTM D 16 apply to this Section.

1. Flat refers to a lusterless or matte finish with a gloss range below 15 when measured at an 85-degree
meter.

2. Eggshell refers to low-sheen finish with a gloss range between 5 and 20 when measured at a 60-
degree meter.

3. Satin refers to low-sheen finish with a gloss range between 15 and 35 when measured at a 60-degree
meter.

4, Semigloss refers to medium-sheen finish with a gloss range between 30 and 65 when measured at a
60-degree meter.

5. Full gloss refers to high-sheen finish with a gloss range more than 65 when measured at a 60-degree
meter.

1.4 SUBMITTALS

A.  Product Data: For each paint system specified. Include block fillers and primers.

1.

2.

3.

PAINTING

Material List: Provide an inclusive list of required coating materials. Indicate each material and
cross-reference specific coating, finish system, and application. Identify each material by
manufacturer's catalog number and general classification.

Manufacturer's Information: Provide manufacturer's technical information, including label analysis
and instructions for handling, storing, and applying each coating material proposed for use.
Certification by the manufacturer that products supplied comply with local regulations controlling
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use of volatile organic compounds (VOCs).
B.  Samples for Initial Selection: Manufacturer's color charts showing the full range of colors available for
each type of finish-coat material indicated.
1. After color selection, the Architect will furnish color chips for surfaces to be coated.
C. Samples for Verification: Of each color and material to be applied, with texture to simulate actual
conditions, on representative Samples of the actual substrate.
1. Provide stepped Samples, defining each separate coat, including block fillers and primers. Use

representative colors when preparing Samples for review. Resubmit until required sheen, color, and
texture are achieved.

2. Provide a list of materials and applications for each coat of each sample. Label each sample for
location and application.

3. Submit Samples on the following substrates for the Architect's review of color and texture only:
a. Concrete: Provide two 4-inch- square samples for each color and finish.
b. Ferrous Metal: Provide two 4-inch- square samples of flat metal and two 8-inch- long samples

of solid metal for each color and finish.

D.  Qualification Data: For firms and persons specified in the "Quality Assurance” Article to demonstrate their
capabilities and experience. Include lists of completed projects with project names and addresses, names
and addresses of architects and owners, and other information specified.

1.5 QUALITY ASSURANCE

A.  Applicator Qualifications: Engage an experienced applicator who has completed painting system
applications similar in material and extent to that indicated for this Project with a record of successful in-
service performance.

B. Source Limitations: Obtain block fillers, primers, and undercoat materials for each coating system from the
same manufacturer as the finish coats.

1.6 DELIVERY, STORAGE, AND HANDLING

A.  Deliver materials to the Project Site in manufacturer's original, unopened packages and containers bearing
manufacturer's name and label, and the foliowing information:

Product name or title of material.

Product description (generic classification or binder type).
Manufacturer's stock number and date of manufacture.
Contents by volume, for pigment and vehicle constituents.
Thinning instructions.

Application instructions.

Color name and number,

VOC content.

I R

PAINTING 09900 -3



B.

1.7

A.

NEW GENERATOR FOR BOARD OF EDUCATION
By EELD llc

Store materials not in use in tightly covered containers in a well-ventilated area at a minimum ambient
temperature of 45 deg F. Maintain containers used in storage in a clean condition, free of foreign materials
and residue.

1. Protect from freezing. Keep storage area neat and orderly. Remove oily rags and waste daily. Take
necessary measures to ensure that workers and work areas are protected from fire and health hazards
resulting from handling, mixing, and application.

PROJECT CONDITIONS

Apply water-based paints only when the temperature of surfaces to be painted and surrounding air
temperatures are between 50 and 90 deg F.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

C.

MANUFACTURERS

Available Products: Subject to compliance with requirements, products that may be incorporated into the
Work include, but are not limited to, products listed in the paint schedules.

1. PPG Industries, Inc. (PPG).
2. Pratt & Lambert, Inc. (P & L).
3. Sherwin-Williams Co. (S-W).

PAINT MATERIALS, GENERAL

Material Compatibility: Provide block fillers, primers, undercoats, and finish-coat materials that are
compatible with one another and the substrates indicated under conditions of service and application, as
demonstrated by manufacturer based on testing and field experience.

Material Quality: Provide manufacturer's best-quality paint material of the various coating types specified.
Paint-material containers not displaying manufacturer's product identification will not be acceptable.

1. Proprietary Names: Use of manufacturer's proprietary product names to designate colors or materials
is not intended to imply that products named are required to be used to the exclusion of equivalent
products of other manufacturers. Furnish manufacturer's material data and certificates of
performance for proposed substitutions.

Colors: Provide custom colors of the finished paint systems to match existing.

PART 3 - EXECUTION

3.1

EXAMINATION
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Examine substrates, areas, and conditions, with the Applicator present, under which painting will be
performed for compliance with paint application requirements.

1. Do not begin to apply paint until unsatisfactory conditions have been corrected and surfaces
receiving paint are thoroughly dry.
2. Start of painting will be construed as the Applicator's acceptance of surfaces and conditions within a

particular area.

Coordination of Work: Review other Sections in which primers are provided to ensure compatibility of the
total system for various substrates. On request, furnish information on characteristics of finish materials to
ensure use of compatible primers.

1. Notify the Architect about anticipated problems using the materials specified over substrates primed
by others.
PREPARATION

General: Remove hardware and hardware accessories, plates, machined surfaces, lighting fixtures, and
similar items already installed that are not to be painted. If removal is impractical or impossible because of
the size or weight of the item, provide surface-applied protection before surface preparation and painting.

1. After completing painting operations in each space or area, reinstall items removed using workers
skilled in the trades involved.

Cleaning: Before applying paint or other surface treatments, clean the substrates of substances that could
impair the bond of the various coatings. Remove oil and grease before cleaning.

1. Schedule cleaning and painting so dust and other contaminants from the cleaning process will not fall
on wet, newly painted surfaces.

Surface Preparation: Clean and prepare surfaces to be painted according to manufacturer's written
instructions for each particular substrate condition and as specified.

1. Provide barrier coats over incompatible primers or remove and reprime.

Materials Preparation: Mix and prepare paint materials according to manufacturer's written instructions.

1. Maintain containers used in mixing and applying paint in a clean condition, free of foreign materials
and residue.
2. Stir material before application to produce a mixture of uniform density. Stir as required during

application. Do not stir surface film into material. If necessary, remove surface film and strain

material before using.
3. Use only thinners approved by paint manufacturer and only within recommended limits.

Tinting: Tint each undercoat a lighter shade to simplify identification of each coat when multiple coats of
the same material are applied. Tint undercoats to match the color of the finish coat, but provide sufficient
differences in shade of undercoats to distinguish each separate coat.
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3.3 APPLICATION

A.  General: Apply paint according to manufacturer's written instructions. Use applicators and techniques best
suited for substrate and type of material being applied.

1.

Paint colors, surface treatments, and finishes are indicated in the schedules.

Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions detrimental to
formation of a durable paint film.

Provide finish coats that are compatible with primers used.

The term "exposed surfaces" includes areas visible when permanent or built-in fixtures, convector
covers, covers for finned-tube radiation, grilles, and similar components are in place. Extend
coatings in these areas, as required, to maintain the system integrity and provide desired protection.
Paint surfaces behind movable equipment and furniture the same as similar exposed surfaces. Before
the final installation of equipment, paint surfaces behind permanently fixed equipment or furniture
with prime coat only.

Paint interior surfaces of ducts with a flat, nonspecular black paint where visible through registers or
grilles.

Paint back sides of access panels and removable or hinged covers to match exposed surfaces.

Sand lightly between each succeeding enamel or varnish coat.

B. Scheduling Painting: Apply first coat to surfaces that have been cleaned, pretreated, or otherwise prepared
for painting as soon as practicable after preparation and before subsequent surface deterioration.

1.

The number of coats and the film thickness required are the same regardless of application method.
Do not apply succeeding coats until the previous coat has cured as recommended by the
manufacturer. If sanding is required to produce a smooth, even surface according to manufacturer's
written instructions, sand between applications.

Omit primer on metal surfaces that have been shop primed and touchup painted.

If undercoats, stains, or other conditions show through final coat of paint, apply additional coats until
paint film is of uniform finish, color, and appearance. Give special attention to ensure edges,
corners, crevices, welds, and exposed fasteners receive a dry film thickness equivalent to that of flat
surfaces.

Allow sufficient time between successive coats to permit proper drying. Do not recoat surfaces until
paint has dried to where it feels firm, does not deform or feel sticky under moderate thumb pressure,
and where application of another coat of paint does not cause the undercoat to lift or lose adhesion.

C. Application Procedures: Apply paints and coatings by brush, roller, spray, or other applicators according to
manufacturer's written instructions.

Brushes: Use brushes best suited for the type of material applied. Use brush of appropriate size for
the surface or item being painted.

2. Rollers: Use rollers of carpet, velvet back, or high-pile sheep's wool as recommended by the
manufacturer for the material and texture required.
3. Spray Equipment: Use airless spray equipment with orifice size as recommended by the
manufacturer for the material and texture required.
D.  Minimum Coating Thickness: Apply paint materials no thinner than manufacturer's recommended

spreading rate. Provide the total dry film thickness of the entire system as recommended by the
manufacturer.

PAINTING
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Mechanical and Electrical Work: Painting of mechanical and electrical work is limited to items exposed in
equipment rooms and in occupied spaces.

Prime Coats: Before applying finish coats, apply a prime coat of material, as recommended by the
manufacturer, to material that is required to be painted or finished and that has not been prime coated by

others. Recoat primed and sealed surfaces where evidence of suction spots or unsealed areas in first coat
appears, to ensure a finish coat with no burn through or other defects due to insufficient sealing.

Pigmented (Opaque) Finishes: Completely cover surfaces as necessary to provide a smooth, opaque surface
of uniform finish, color, appearance, and coverage. Cloudiness, spotting, holidays, laps, brush marks, runs,
sags, ropiness, or other surface imperfections will not be acceptable.

Stipple Enamel Finish: Roll and redistribute paint to an even and fine texture. Leave no evidence of
rolling, such as laps, irregularity in texture, skid marks, or other surface imperfections.

Completed Work: Match approved samples for color, texture, and coverage. Remove, refinish, or repaint
work not complying with requirements.

CLEANING

Cleanup: At the end of each workday, remove empty cans, rags, rubbish, and other discarded paint
materials from the site.

1. After completing painting, clean glass and paint-spattered surfaces. Remove spattered paint by
washing and scraping. Be careful not to scratch or damage adjacent finished surfaces.

PROTECTION

Protect work of other trades, whether being painted or not, against damage by painting. Correct damage by
cleaning, repairing or replacing, and repainting, as approved by Architect.

Provide "Wet Paint" signs to protect newly painted finishes. Remove temporary protective wrappings
provided by others to protect their work after completing painting operations.

1. At completion of construction activities of other trades, touch up and restore damaged or defaced
painted surfaces. Comply with procedures specified in PDCA P1.

INTERIOR PAINT SCHEDULE

Gypsum Board: Provide the following finish systems over interior gypsum board surfaces:
1. Low-Luster, Acrylic-Enamel Finish: 2 finish coats over a primer.

a. Primer: Latex-based, interior primer applied at spreading rate recommended by the
manufacturer to achieve a total dry film thickness of not less than 1.2 mils.
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1) PPG: 17-10 Quick-Drying Interior Latex Primer-Sealer.
2) P&L: Z/F 1004 Suprime "4" Interior Latex Wall Primer.
b. First and Second Coats: Low-luster (eggshell or satin), acrylic-latex, interior enamel applied

at spreading rate recommended by the manufacturer to achieve a total dry film thickness of not
less than 2.8 mils.

1) PPG: 89 Line Manor Hall Eggshell Latex Wall and Trim Enamel.
2) P&L: : Z/F 4000 Series Accolade Interior Velvet.
END OF SECTION 09900
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INDEX TO SPECIFICATIONS

SECTION NO.: SECTION TITLE:
MECHANICAL:
15010 MECHANICAL GENERAL PROVISIONS
15020 SEISMIC RESTRAINT
15040 TESTING
15050 PIPING MATERIALS AND METHODS
15180 INSULATION
15700 HEATING EQUIPMENT
15800 AIR DISTRIBUTION

15900 TEMPERATURE CONTROLS
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SPECIFICATION SECTION 13500 - BALANCING

Part 1 - General

1.1 Related Documents:

A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 Work Included:

A. The General Contractor shall employ an AABC certified contractor to test and balance
the HVAC systems.

B. As a part of this contract, the mechanical contractor shall make all changes in the
sheaves, belts, and dampers, including the addition of dampers required for correct
balance as required by the TAB firm, at no additional cost to the Owner.

1.3 Services of Mechanical Contractor:

A. The mechanical contractor shall have all systems complete, calibrated, and in operational

readiness prior to notifying the TAB firm that the project is ready for their services, and.
-the contractor shall so certify in writing to the Owner that such a condition exists.
B. Should the TAB firm be so notified and the TAB work commenced and the systems are

found to not be in readiness or a dispute occurs as to the readiness of the systems, the
mechanical contractor shall request an inspection be made by a duly appointed
representative of the Owner, TAB firm, and the mechanical contractor. This inspection
shall establish to the satisfaction of the represented parties whether or not the systems
meet the basic requirements for TAB services. Should the inspection reveal the TAB
services notification to have been premature, all costs of the inspection and work
previously accomplished by the TAB firm shall be paid for by the project mechanical
contractor.

1.4 Services of the Tab Firm:

A.

BALANCING

Act as liaison between the Owner, Owner's Representative, and contractor and inspect the
installation of mechanical piping systems, sheet metal work, temperature controls and
other component parts of the heating, air conditioning and ventilating systems. The
inspection of the work will cover that part relating to proper arrangement and adequate
provisions for the checking and balancing.

Upon completion of the installation and start-up of the mechanical equipment, to check,
adjust, and balance system components to obtain optimum conditions on each conditional
space in the building.

Prepare and submit to the Owner (or his delegated representative) complete reports on the
balance and operations of the systems.
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Part 2 - Products (Not Applicable)
Part 3 - Execution
3.1 Equipment and Instruments:

A. This contractor shall provide all necessary labor, equipment, scaffolding, instruments,

and materials required to adjust, balance, and check all systems.

3.2 Report:

A. The activities, as described hereinbefore, will culminate in a report to be provided to the

Owner or his delegated representative. This report shall be furnished in four (4) copies.
The intent of the final report is to provide a reference of actual operating conditions for
the Owner's operating personnel.

End of Section 13500
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SPECIFICATION SECTION 15010 - GENERAL MECHANICAL CONDITONS
Part 1 - General
11 Related Documents:

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 General Conditions:

A. The contractor shall carefully read the General Conditions of the Contract and all
information to bidders which, with the following specifications for heating, cooling,
plumbing, exhaust, ventilation, and temperature control are a part of the Contract.

B. The Test and Balance Contractors shall submit their bids to the General Contractors.

1.3 Work Included:

A. The work to be done under this section includes the furnishing of all labor, materials,
equipment, accessories required to complete all heating, air conditioning, ventilating,
plumbing, and other mechanical systems as show on plans and described in these
specifications or required to properly complete the entire work.

1.4 Codes and Ordinances:

A. The work shall be installed in accordance with the following codes: 2006 IBC, 2006
IMC, 2006 IPC, 2005 NEC, 90.1 Energy Code, and any other state, local or government
code or ordinance that governs the type of work covered by these specifications. Should
the drawings conflict with the code, the code shall govern the proper installation of the
work, and no extra charge shall be made for such change.

1.5 Substitutions and Package Pricing:

A. Prior approvals are allowed for mechanical equipment. Suppliers who group products
into packages for package pricing must breakout individual prices at the request of the
contractor, engineer, or owner. Suppliers who refuse to breakout prices, especially those
who may have a sole-source item, will not be allowed to submit prices to the contractors,
and the engineer will issue an addendum to omit their products from the project.

1.6 Fees and Permits:

A. This contractor shall obtain all necessary permits and pay all fees required in connection
with the work.

1.7 Site Inspection And Examination Of Drawings:

A. The contractor shall carefully study all drawings and specifications pertaining to the
work. If any of the work as laid out, indicated, or specified is contrary or conflicts with
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any governing ordinances or regulations, the same shall be reported to the Owner's
representative before submitting a bid. The Owner's representative will then issue
instructions as to procedure. The contractor shall carefully examine the building site and
compare the drawings with existing conditions. By the act of submitting a bid, the
contractor shall be deemed to have made such examination, and to have accepted such
conditions, and to have made allowance therefore in preparing his bid.

1.8 Record Drawings:

A. The contractor shall provide and keep up to date a complete record set of prints which
shall be corrected daily to show change from the original drawings and specifications, the
size and kind of equipment, and runs of all pipes, etc. Prints for this purpose will be
furnished by the Owner's Representative. This set of drawings shall be kept on the work
and shall be used only as record set. Upon completion of the work, the set of record
drawings shall be turned over to the Owner's Representative.

1.9 Guarantee:

A. By the acceptance of the contract award for the work herein described, the contractor
assumes the full responsibility imposed by the guarantee as set forth herein and should
protect himself through proper guarantee from equipment and specialty manufacturers
and subcontractors as their interests may appear.

B. All materials and equipments provided and installed under this division of the
specifications shall be guaranteed for a period of one (1) year from the date of substantial
completion and acceptance by the Owner, unless specifically noted elsewhere in the
specification. Should any trouble develop during this period due to defective materials to
correct the trouble without any cost noticed at the time of installation and/or during the
guarantee period shall be corrected immediately to the entire satisfaction of the Owner's
Representative.

1.10  Painting:

A. All equipment which is to be furnished in factory prefinished conditions by the
mechanical contractor shall be left without mark, scratch, or impairment to finish upon
completion of job. Any necessary refinishing to match original shall be done. Do not
paint over nameplates, serial numbers, or other identifying marks. Paint all bare piping
and bare steel brackets, etc. with one coat primer and two coats enamel. Color by
Architect. Paint walls in all places where the mechanical contractor is called to do so on
the plans because of new penetrations, etc.

1.11 Schedules, Materials, and Equipment:

A. As soon as practicable, and within 14 days after date of award of contract, and before
commencement of work, a complete schedule of equipment and materials proposed for
installation shall be submitted to the Owner's Representative. The schedule shall include
catalogs, cuts, drawings, and such other descriptive data or samples that are requested by
the Owner's Representative. Schedules shall include all items of equipment used. No
partial submittals will be accepted. Provide four copies minimum.
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Operating Instructions and Catalog Information:

A. This contractor shall compile in loose-leaf binders catalogs containing the following:
Master index, contractor and vendor list and phone numbers and addresses, general
HVAC description, startup procedures, ATC schematics, maintenance instructions,
balancing reports, and all equipment data sheets. Four copies shall be given to the
Engineer for his approval.

Part 2 - Products

2.1

2.2

2.3

2.4

Materials, Equipment and Accessories:

A. Unless otherwise specified, all equipment, accessories, and materials shall be new and
undamaged, and the workmanship shall be of the best quality for the use intended and
shall be acceptable to the Owner's Representative. Equipment, accessories, and materials
shall be essentially the standard products of the manufacturer, or as specified herein.
Where two or more units of the same class of new equipment are required, these units
shall be products of a single manufacturer.

Magnetic Starters:

A. Contractor furnishing packaged equipment with /2 HP and larger in size (except fan coils)
shall furnish factory-mounted magnetic starters on all motors. Magnetic starters shall
provide both overload and under voltage protection and shall have integral hand-off-auto
switch, auxiliary contacts, and pilot. Starters for all motors furnished under the
mechanical section of the work will be furnished and installed by the electrical
contractor. Provide heater index for all starters furnished under this division.

Sleeves and Boxes:

A. For pipes passing through masonry or concrete construction, provide sleeves at least two
pipe sizes larger than the pipe passing through and made from selections of steel pipe.
Provide sleeves with collar on each side of wall for all ducts passing through similar
constructions.

Access Doors:

A. Install access doors at all fire/smoke dampers and fire dampers. Access doors to be 12" x
12" minimum clear opening size.

Part 3 - Execution

3.1

3.2

Functioning and Operation of Equipment:

A. Each Contractor is to be prepared to show the actual operation of each piece of
equipment in its completed working condition.

Cleaning by Mechanical Contractor:

A. The contractor shall remove all stains or grease marks on walls or elsewhere caused by
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his workman or for which he is responsible. He shall also remove all rubbish resulting
from his work, shall remove all stickers on fixtures, adjust all valves, etc., and leave the
premises in first-class order.

3.3 Safety Regulation:
A. The contractor shall comply with all State, Utah National Guard, local, and OSHA safety
requirements in performance with this work. (See General Conditions). This contractor

shall be required to provide equipment, supervision, construction, procedures, and all
other necessary items to assure safety to life or property.

3.4 Equipment Identification

A. All mechanical equipment shall be identified with a plastic engraved label permanently
attached by screws or rivets. The identification shall match the same callout as used in the

plans and specifications’ e.g., FC-1, CU-1, etc.
B. Valves on piping shall be tagged with engraved brass tags attached with small link chain.

End of Section 15010
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SPECIFICATION SECTION 15020 —- SEISMIC
Part 1 - General
1.1 Related Documents:
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 Work Included:
A. All equipment, piping, and ductwork shall be adequately restrained to resist seismic
forces. Restraint of rigidly mounted ductwork and piping may conform to "Guidelines for
Seismic Restraints of Mechanical Systems and Plumbing Piping Systems",

SMACNA/PPIC, Latest Edition, and calculations need not be submitted for restraint
systems conforming to these guidelines. Also follow requirements of 2006 IBC.

Part 2 - Products

2.1 Materials:

A. Products shall be made expressly for the purpose of seismic restraint, and shall be
manufactured by Mason or Amber/Booth or equal.

Part 3 - Execution

3.1 Work:

A. All work is to be done in conformance with the aforementioned Codes and References.

End of Section 15020
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SPECIFICATION SECTION 15040 —- TESTING
Part 1 - General
1.1 Related Documents:
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 Verification:

A. All tests shall be verified by the Owner's Representative. The contractor shall test the
operation of each safety and high limit control to insure proper installation and operation.
Any defective devices shall be replaced.

1.3 Tests and Adjustments:

A. Before any piping is covered, tests shall be made in the presence of the Owner's
Representative and any leaks or defective work corrected. No caulking of threaded work
will be permitted.

B. All refrigerant piping shall be leak tested in accordance with ARI and EPA standards.

Part2 - Products

2.2 Test Equipment:

A. The mechanical contractor shall furnish all necessary equipment as required to conduct
the tests.

Part 3 - Execution

3.1 Procedure:

A. The contractor shall be responsible to conduct all tests in a safe manner, protecting the
work of other trades from water or physical damage. The tests, as indicated, shall be in
addition to any test as required by any governing agency. Each test and any necessary
repairs and retest shall be performed by the contractor which installed the system.

End of Section 15040
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SPECIFICATION SECTION 15040 - TESTING
Part 1 - General
1.1 Related Documents:
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 Verification:

A. All tests shall be verified by the Owner's Representative. The contractor shall test the
operation of each safety and high limit control to insure proper installation and operation.
Any defective devices shall be replaced.

1.3 Tests and Adjustments:

A. Before any piping is covered, tests shall be made in the presence of the Owner's
Representative and any leaks or defective work corrected. No caulking of threaded work
will be permitted.

B. All refrigerant piping shall be leak tested in accordance with ARI and EPA standards.

Part2 - Products

2.2 Test Equipment:

A. The mechanical contractor shall furnish all necessary equipment as required to conduct
the tests.

Part 3 - Execution

3.1 Procedure:

A. The contractor shall be responsible to conduct all tests in a safe manner, protecting the
work of other trades from water or physical damage. The tests, as indicated, shall be in
addition to any test as required by any governing agency. Each test and any necessary
repairs and retest shall be performed by the contractor which installed the system.

End of Section 15040
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SPECIFICATION SECTION 15050 - MATERIALS AND METHODS
Part 1-General
1.1 Related Documents:
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.
1.2 Description:
A. This section specifies the basic materials and methods to be used in Division 15.
B. All materials shall be new and undamaged. Protect all materials to keep free from
foreign materials.
C. All materials shall be made in the United States, with a UL label. No foreign materials
will be accepted.
1.2 Cutting And Patching
A. Any cutting, patching, or filling necessary for the proper execution of this work, except
as noted on drawings, shall be done by this contractor. Where any other part of the
building is involved, it shall be done by a competent workman in a neat and workmanlike
manner. No rough or unsightly work will be allowed, and cutting of structural members
shall be done only on approval of the Owner's Representative.
1.3 Pipe Sleeves And Collars:
A. Pack sleeves in sound and fire partitions with Fire Marshal approved fireproofing
material and provide cover flange each side.
1.4 Pipe Location And Arrangement:
A. All piping shall be properly racked and supported to run straight and true. All changes in
direction shall be made with approved fittings.
1.5 Pipe Joining:
A. All joints shall be made to assure liquid-tight and gas-tight connections. Pipe shall be

reamed at ends and free of all burrs.

Part 2 - Products

2.1

Piping And Fittings:

A. ACR Refrigerant Piping:
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a. Meet requirements of ASTM B 280-83, "Specification for Seamless Copper
Tube for Air Conditioning & Refrigeration Field Service", hard drawn straight
lengths.
b. Pre-charged refrigerant lines not acceptable.
B. Refrigerant Fittings:
a. Wrought copper with long radius elbows.
b. Approved Manufacturers: Mueller Streamline
C. Suction Line Traps:
a. Manufactured standard one-piece traps.
D. Connection Material:
a. For Brazing - Sil-Fos
b. For Soldering - 95/5 or Sta-Bright.
c. Flux: Handy & Harmon.
E Notes:
1. Do not install refrigerant piping underground or in tunnels.
2. Slope suction lines as required by condensing unit manufacturer. Locate traps as
required by manufactuer in suction lines. VERIFY WITH MANUFACTURER
BEFORE INSTALLATION.
3. Refrigeration system connections shall be copper-to-copper type properly
cleaned and brazed. Use flux only where necessary.
a. No soft solder connections will be allowed in system. If used, refrigerant

piping will be rejected and will be required to be re-piped with new
piping and brazed joints.

4. Braze valve, sight glass, and flexible connections.

5. Circulate dry nitrogen through tubes being brazed to eliminate formation of
copper oxide during brazing operation.

6. Conduct tests at 70 deg. F ambient temperature or above.

7. Do not run systems until above tests have been made and systems started up as
specified. Inform Owner's Representative of status of systems at time of final
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inspection and schedule start-up and testing if prevented by outdoor conditions
before this time.

8. After testing, fully charge system with refrigerant and conduct test with Halide
Leak Detector.
F. Refrigerant System Specialties:
a. Filter-Drier: On lines 3/4 inches outside diameter and larger, filter-drier shall be

replaceable core type with non-ferrous casing and Schraeder type valve. On lines
smaller than 3/4 inch outside diameter, filter-drier shall be a sealed type using
sweat copper fittings. Size shall be full line size. Approved Manufacturers -
Alco,Mueller, Sporlan, Virginia.

b. Sight Glass: Combination moisture and liquid indicator with protection cap.
Sight glass shall be full line size. Sight glass connections shall be solid copper or
brass, no copper-coated steel sight glasses allowed. Approved Manufacturers:
Alco, Asco, Mueller, Sporlan.

c. Manual Refrigerant Shut-Off Valve: Ball valves designed for refrigeration
service and full line size. Valve shall have cap seals. Valves with hand wheels are
not acceptable. Provide service valve on each liquid and suction line at
compressor. If service valves come as integral part of condensing unit, additional
service valves shall not be required. Approved Manufacturers: ConBraCo
(Apollo), Henry, Mueller, Superior, Virginia.

2.2 Hangers and Supports:
A. Vertical Piping:
1. Attachment - Vertical piping shall be secured at sufficiently close intervals to

keep the pipe in alignment and to carry the weight of the pipe and contents.
Stacks shall be supported at their bases.

B. Horizontal Piping:
1. Supports - Horizontal piping shall be supported at sufficiently close intervals to

keep it in alignment and prevent sagging. Where piping is run adjacent to walls
or steel columns, it shall be supported from steel brackets or vertical channel

hangers.
2. Use unistrut brackets to attach to ceiling where called for on the plans.
C. Furnish all hangers, inserts, brackets, anchors, etc., and all auxiliary steel necessary for

the installation. All supports shall be designed in accordance with the AISC Steel
Handbook and painted with one with one coat of primer and two coats enamel.

D. Plumbers' tape, chain, or wire will not be permitted.
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Part 3 - Execution
3.1 Testing:
A. All piping shall be tested in accordance with Section 15040 prior to applying insulation
or concealing in partitions, wall, etc.
3.2 Access:
A. All valves and equipment shall be located to allow easy access for inspection, test and
balance, and operation.
B. Locate piping, valves, etc., to allow easy access to and maintenance of equipment.

End of Section 15050
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SPECIFICATION SECTION 15180 — INSULATION
Part 1 - General
1.1 Related Documents:
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 Work Included:

A. It is the intent of this Section of the specifications that all hot and cold surfaces of
mechanical system components be insulated, unless specifically excluded herein,
including existing.

B. Insulate all new heating water lines and existing heating water lines where insulation is
disturbed for construction.

Part 2 - Products

2.1 Compliance:

A. All insulation shall conform to the requirements of the building code and have a flame
spread rating of less than 25 and smoke developed less than 50. Insulation shall be as
manufactured by Johns-Manville, Owens-Corning, Armstrong, or Gustin Bacon.

2.2 Refrigerant Piping Insulation:

A. Flexible Foamed Pipe Insulation:
a. Thickness
1) Y inch thick for one inch outside diameter and smaller pipe.
2) 3/4 inch thick for 1-1/8 through two inch outside diameter pipe.
3) One inch thick for 2-1/8 inch outside diameter and larger pipe (two
layers of % inch).
4) One inch thick sheet for fittings as recommended by Manufacturer.
b. Approved Manufacturers:Insulation: Armaflex, Rubatex, CSG "Ultrafoam",

Halstead "Insul-tube", Therma-Cel. Joint Sealer: Armaflex 520, BFG
Construction Adhesive #105, Therma-Cel 950

c. Installation:

D Insulation shall fit in snug contact with pipe and be installed in
accordance with Manufacturer's recommendations. Stagger joints on
layers insulation. Slip insulation on tubing before tubing sections and
fittings are assembled keeping slitting of insulation to a minimum. Seal
joints in insulation. Insulate flexible pipe connectors. Provide six inch
long, 20 gauge galvanized steel sleeve around pipe insulation at each
support. Extend insulation through pipe support clamps. Insulation
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exposed outside building shall have "slit" joint seams placed on bottom
of pipe and given two coats of gray adhesive finish. Insulate fittings with
sheet insulation and as recommended by Manufacturer. The insulation
shall be covered with an all-service jacket. Valves shall be insulated as
specified for fittings.

2.3 Outdoor Piping Insulation Covers

A. All outdoor insulation shall be jacketed with a minimum thickness of .016 inch
aluminum. The insulation and aluminum shall be secured to place by a continuous friction type joint to
provide a positive weatherproof seal long the entire length of the aluminum jacket. Then, an aluminum
preformed strap containing a permanently plastic weatherproof sealant, shall be centered over each
circumferential joint, and secured by tightening on a clip, or by use of separate /2 inch wide stainless steel
banding (.015 inch minimum thickness).

Part 3 - Execution

3.1 GENERAL:

A. The contractor shall provide a complete installation which is neat in appearance and
functional. Remove all excess materials and packaging from job site.

3.2 Insulation Workmanship:
A. All insulation shall be applied by specialists experienced in the field, and shall be neat in
appearance. Neatness in appearance shall be equated to proper insulation application

procedures.

End Of Section 15180
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SPECIFICATION SECTION 15700 - HVAC EQUIPMENT
Part 1 - General
1.1 Related Documents:
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 SCOPE:

A. The installation covers the furnishing and installing of cooling, heating, and exhaust
systems, and all necessary trim and specialties, etc., as specified and shown on drawings
and as required to provide the complete heating and cooling systems.

B. The contractor shall obtain a permit from the Utah State Department of Air Quality upon
completion of the project.

Part 2 - Products

2.1 Equipment:

A. All equipment shall be the capacity at 4500 ft. elevation and type shown on the drawings.
Equipment manufacturers shall be as specified.

2.2 Fan Coil Air Handlers

Note: Units other than the one specified on the plan must not exceed the physical
dimensions of the specified unit because of space constraints.

A. Cabinets shall be fabricated of LFQ (min) steel. External parts are to be made with
polyurethane based powder coated A60 galvanealed, while internal parts are to be built
from G90 galvanized steel. Units shall pass 500 hour salt spray test as described in
ASTM B-117. Large access panels shall be provided to permit full access to internal
components. The structural integrity of the cabinets shall remain unaffected by the
removal of any or all access panels.

B. Insulation shall be 1 inch IAQ, blanket-type made from borosilicate glass fibers bonded
with a thermosetting resin. Insulation shall include antimicrobial coating. Insulation shall
be one and-one-half pound density providing effective acoustical and thermal control, fire
safety, and resistance to air erosion.

C. Coils shall be of the staggered tube type constructed with seamless copper tubes and
headers, and deep corrugated aluminum fins with straight edges. Manufacturer shall
supply full depth collars, drawn in the fin stock to provide accurate control of fin spacing
and completely cover the copper tubes to lengthen coil life. The tubes are to be
mechanically expanded into the fins for a permanent primary to secondary surface bond,
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assuring maximum heat transfer efficiency. The coils are to be tested at 500 PSI for
operation at 400 PSI gauge. The coils provided shall be suitable for the application and
comply with the required performance as described in the Unit Schedule.

Drain pans shall be sloped in two planes for positive drainage and shall be fabricated of
heavy gauge Type 304 stainless steel.

Fan Wheels shall be double width, double inlet, forward curved, centrifugal type. They
shall be statically and dynamically balanced for smooth, quiet operation. The housing
shall be constructed of heavy gauge steel with die-formed inlet cones. The bearings shall
be self aligning, sealed cartridge, permanently lubricated ball bearings that are rubber
mounted and shall provide dependable fan operation for an average life of 200,000 hours.
The fan shaft shall be solid cold rolled steel designed such that its operating speed is
below its first critical speed.

Motors and Drives shall be belt drive, standard duty, 1725 RPM, open, drip-proof
construction. Single phase motors shall be provided with resilient mount and automatic
reset thermal protection. Drive shall be of the V-belt type. Variable pitch motor sheaves
are to be furnished for ease and accuracy in balancing the system and adjusting the
required air volume. The motors are to be bolted to an adjustable platform to facilitate
belt tension and alignment. The blower sheave shall

be cast iron single groove with split tapered bushing that is keyed to the blower shaft.

Filters are to be 2” disposable type. They shall be center loading with an 85% arrestance
efficiency. The filters shall be included in the units as an integral part of the cabinet with
easy access provided by the manufacturer.

Controls (i.e. contactor, starter, or transformer/fan relay) not included in standard
product. Motors require field wiring to J-box located on side of unit cabinet.

7/8” knockouts in each corner of top and bottom panels for suspension rods to pass
through.

Manufacturers: Magic Aire, Williams, Trane, York, or Carrier.

2.3 Air-Cooled Condensing Units:

A.

B.

SEER shall be 13.0 or higher. Charge with HCFC-22 or R410a.

Condenser coil shall have aluminum plate fins mechanically bonded to seamless copper
or aluminum tubes.

1. Provide coil guard for unit.
2. Units having side inlets shall have coil guards.
Fans shall be direct driven propeller upflow type.

1. Fan motor shall be two speed, thermostatically controlled, permanently
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lubricated, and designed with permanent protection.
2. Motors shall be resiliently mounted.
3. Each fan shall have a safety guard.
D. Units shall be operable down to 35 deg. F outdoor temperature with standard controls,

and each unit shall have a low-ambient kit. Compressor shall be of hermetic design with
the following features. Each condenser unit shall have one compressor.

1. Externally mounted brass service valves with charging connection.

2. Crankcase heater.

3. Resilient rubber mounts.

4. Compressor motor overload protection.

5. Noise enclosure on compressor

6. Low ambient kit

E. Controls

1. Factory wired and located in separate enclosure.

2. Safety devices shall consist of high and low pressure cutout and condenser fan
motor overload devices.

3. Unit wiring shall incorporate positive-acting timer to prevent shortcycling of
compressor and shall prevent compressor from restarting for 5 minutes if power
is interrupted.

F. Casing

1. Fully weatherproof for outdoor installation. Finish shall be weather resistant.

2. Openings shall be provided for power and refrigerant connections.

3. Panels shall be removable for servicing.

G. Expansion Valves

1. Stainless steel diaphragm and same refrigerant in thermostatic element.

2. Size valves to provide full rated capacity of cooling coil served.

3. Furnished by evaporator coil/condensing unit supplier and coordinated to provide

HVAC EQUIPMENT
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H. All condensing units shall use the same refrigerant. Only one liquid line, one suction line,
and one power connection shall be made to each unit. Provide charging valves. EER
rating as defined by ARI shall be not less than 13.00.

I. Set each unit on neoprene isolation pads located at each corner and having a minimum
thickness of 3/4", and anchor to pad.

L. Requirements of Regulatory Agencies: Each unit shall be UL labeled.

K. Guarantee: Provide 5-year limited warranty on coil and compressor and two year limited
warranty on parts; with permanent label on unit showing expiration date.

L. Approved Manufacturers: Trane, Carrier, York.

Part 3 - Execution

3.1

3.2

3.3

3.4

Coordination:

A. All equipment and piping shall be arranged to allow for easy maintenance.

Protection Against The Elements:

A. The Contractor shall, at all times, take reasonable and adequate precautions to protect his
work and all stored materials and equipment from damage by the elements, including
flooding, windstorms, etc., and shall not expose the work of any other Contractor to such

damage.
Anchoring:
A. All mechanical equipment shall be securely mounted. All units shall be anchored to

concrete pads.

Startup Report:

A. Provide the Owner with a startup report including gas orifice size, manifold pressure, and
flue gas analysis.

End Of Section 15700
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SPECIFICATION SECTION 15800 - AIR DISTRIBUTION

Part 1 - General

1.1 Related Documents:

A.

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 1 Specification Sections, apply to this Section.

2.2 Work Included:

A.

Work shall include ventilation, and duct systems, and all materials, equipment, and labor
required to complete the system shown on plans and specified herein.

Part 2 - Products

2.1 HVAC Ductwork:

A.

Construct all ducts, plenums, etc., of the gauges specified below, unless otherwise shown.
Sheets shall be free from blisters, slivers, pits, and imperfectly galvanized spots.
Construct ducts using double or Pittsburgh corner seams. All seams shall be hammered
and made airtight. Joints shall be caulked to prevent air leakage, using Duradyne or
Hardcast sealers.

Duct construction details shall comply with the latest edition of the SMACNA “Duct
Construction Standards" manual. Ducts shall be constructed as Seal Class ""C'" and 2"
Pressure Class, unless otherwise indicated on plans.

Flange-type systems such as Ductmate are approved. Such systems must be installed so
that joints are true and airtight with gaskets or duct sealer. Flange bolts are to be installed
with lock washers or jam nuts.

Round ducts and fittings shall be 22 to 24 gauge, United Sheet Metal Co., Metco, or
Ventline. Fittings are to be constructed of 22 to 24 gauge zinc-coated steel. All fittings
shall be made by same manufacturer as the spiral lockseam conduit to facilitate a tight fit.
All field joints shall be sealed with high pressure duct sealer.

Vanes with 1" long trailing edge shall be installed in all 90E elbows.
Sheet metal ducts shall be properly braced and reinforced with galvanized steel angles or

other structural members, and where they protrude above roof, they shall be properly
flashed. Internal ends of all clip joints shall be installed in direction of flow.

2.2 Access Doors:

A.

As indicated on the drawings and as required by code, for proper access to dampers, filter
access space, etc., provide and install sheet metal access doors of the size as noted or as
required for proper access to the equipment. Minimum access door size is 127 x 127.

2.3 Air Inlets And Outlets:
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A. Furnish and install all diffusers, registers, and grilles shown and specified on the
drawings. 22 ga. steel construction with white finish unless special finish is requested.

2.4 Manual Volume Dampers:

A. Dampers in ducts up to 16"/16" may be single blade butterfly type. Larger dampers are to
be opposed blade, airfoil type. Nailor Series 1400 or equal by Krueger, Greenheck or
Titus.

Part 3 - Execution

3.1 Inspection:

A. Verify that the work of this section may be installed in accordance with all pertinent
Codes, regulations, and plans & specifications.

End of Section 15800
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SPECIFICATION SECTION 15900 - AUTOMATIC TEMPERATURE CONTROL
Part 1 - General
1.1 Related Documents:
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and other Division 1 Specification Sections, apply to this Section.

1.2 Qualified Contractors:

A. Only contractors who have been in the temperature control business for a minimum of 2
years and have completed at least 5 similar projects are qualified to bid this project.

1.3 System Description:

A. The new system is to be low voltage programmable thermostats. All controls, space
sensors, enclosures, etc. shall be furnished and installed by the ATC contractor.

1.4 Work Included:

A. The work shall include, but is not necessarily limited to, the following: The control
system shall consist of all equipment for a completely installed system of automatic
temperature controls and motor starting circuits for the building. Furnish and install
actuator motors for all dampers.

B. Interlock fan coil air handler with condensing unit so that condensing unit cannot operate
if it's associated fan is not running.

C. In addition to items listed above, provide the following:
1. Control wiring and conduits.
2. Programming, documentation, and instruction.

1.5 Work To Be Performed By Others:

A. The electrical contractor shall furnish and install all single phase and multiphase
electrical power wiring to magnetic starters and motors.

1.6 Installation by Temperature Control Contractor:

A. The temperature control contractor shall install all necessary electrical control wiring of
all temperature controls, heating and ventilating equipment, motor starting circuit
controls, and all electrical control interlock for same.

B. All line and low voltage electrical wiring shall be installed in EMT conduit, and comply

with Division 16.
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Submittals:

A.

After award of contract, submit for approval four (4) copies of control diagrams.
Submittal shall include complete diagrams and schematics showing control equipment,
terminal identifications, materials list, and sequence of control.

Control submittals must follow the specifications format in an orderly and sequential
manner. Complete submittal data shall be included on all items of equipment under the
proper headings, with features called for in the specifications clearly identified.

Owner Instruction Upon Completion Of Project:

A.

Upon completion of the project, the temperature control contractor's representative shall
spend one hour as scheduled by the building's operating personnel to instruct them on the
operation of the system.

Guarantee:

A.

All components, parts, and assemblies shall be guaranteed against defects in materials
and workmanship for a period of one year after acceptance. Expressed warranties are
conditionally based on the requirement that the items covered within the guarantee are
used and maintained in accordance with the manufacturer's recommendations.

The material guarantee commences at the time of the acceptance and continues for the
previously indicated duration.

Part 2 - Products

2.1

2.2

Space Thermostats:

A Thermostats for fan coil shall be Honeywell or equal thermostat provided by the ATC
contractor. All thermostats shall be located as shown on the plan. They shall be
programmed with in accordance with Owner’s instructions. Thermostats shall have fan-
run position also.

B. No thermostat shall be located on outside walls.

C. Mount thermostats 5'-0" above floor.

Safety Equipment

A. Duct detectors shall be furnished and installed by the Division 16 contractor, and the

ATC contractor shall provide all low voltage wiring to the duct detectors.

Part 3 - Execution

3.1

Verification of Control:
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A. The control contractor shall show the Owner's Representative that all controls work
functionally. The contract shall not be complete until this demonstration is made.
Instruct the Owner in the proper calibration and operation of all equipment. The
contractor shall demonstrate to the Engineer that all systems function as designed and
shall take the system through all sequences.

3.2 Sequence of Control:
A. Fan Coil System:
1. The unit shall respond to the programmable thermostat in each space to provide
cooling based upon the setpoint of the thermostat. The fan shall run continuously.

Setpoint shall be as required by the Owner for the various spaces. Upon a call for
cooling, the condensing unit of the associated fan coil shall be energized.

End of Section 15900
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SECTION 16051

COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Sleeves for raceways and cables.
2. Sleeve seals.
3. Grout.
4. Common electrical installation requirements.

1.2 SUBMITTALS

A. Product Data: For sleeve seals.

PART 2 - PRODUCTS

2.1 SLEEVES FOR RACEWAYS AND CABLES
A.  Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.
B.  Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,

with plain ends and integral waterstop, unless otherwise indicated.
C.  Sleeves for Rectangular Openings: Galvanized sheet steel.

1. Minimum Metal Thickness:

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

(1270 mm) and 1 or more sides equal to, or more than, 16 inches (400 mm),
thickness shall be 0.138 inch (3.5 mm).

2.2 SLEEVE SEALS

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

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following
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a. Advance Products & Systems, Inc.
b. Calpico, Inc.
c. Metraflex Co.
d.

Pipeline Seal and Insulator, Inc.

2. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.
Pressure Plates: Plastic. Include two for each sealing element.

(V8]

4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element.

GROUT

Nonmetallic, Shrinkage-Resistant Grout: ~ ASTM C 1107, factory-packaged, nonmetallic
aggregate grout, noncorrosive, nonstaining, mixed with water to consistency suitable for
application and a 30-minute working time.

PART 3 - EXECUTION

3.1

32

A.

A.

B.

C.

COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION

Comply with NECA 1.

Measure indicated mounting heights to bottom of unit for suspended items and to center of unit
for wall-mounting items.

Headroom Maintenance: If mounting heights or other location criteria are not indicated,
arrange and install components and equipment to provide maximum possible headroom
consistent with these requirements.

Equipment: Install to facilitate service, maintenance, and repair or replacement of components
of both electrical equipment and other nearby installations. Connect in such a way as to

facilitate future disconnecting with minimum interference with other items in the vicinity.

Right of Way: Give to piping systems installed at a required slope.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Electrical penetrations occur when raceways, cables, wireways, cable trays, or busways
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
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Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.
Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and raceway
or cable, unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry

1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool exposed
surfaces smooth; protect grout while curing.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.
Comply with requirements in Division 7 Section "Joint Sealants."

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway and cable penetrations. Install sleeves and seal raceway and cable
penetration sleeves with firestop materials.

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

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall 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
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION
Install to seal exterior wall penetrations.

Use 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.

FIRESTOPPING

Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical
installations to restore original fire-resistance rating of assembly. Firestopping materials and
installation requirements are specified in Division 7 Section "Through-Penetration Firestop
Systems."”
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END OF SECTION 16051
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SECTION16060

GROUNDING AND BONDING

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

B.

SUMMARY

This Section includes methods and materials for grounding systems and equipment.

SUBMITTALS
Product Data: For each type of product indicated.

Field quality-control test reports.

QUALITY ASSURANCE

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 UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1

A.

B.

CONDUCTORS

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

Bare Copper Conductors:

1. Solid Conductors: ASTM B 3.

2. Stranded Conductors: ASTM B 8.

3. Tinned Conductors: ASTM B 33.

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

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

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

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors, terminated with

copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.
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CONNECTORS

Listed and labeled by a nationally recognized testing laboratory 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, bolted pressure-type,
with at least two bolts.

1. Pipe Connectors: Clamp type, sized for pipe.

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

GROUNDING ELECTRODES

Ground Rods: Copper-clad steel; 3/4 inch by10 feet (19 mm by 3 m) in diameter.

PART 3 - EXECUTION

3.1

3.2

A.

APPLICATIONS

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

Underground Grounding Conductors: Install bare tinned-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 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.

EQUIPMENT GROUNDING

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

1. Feeders and branch circuits.
2. Lighting circuits.
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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.

Busway Supply Circuits: Install insulated equipment grounding conductor from

grounding bus in the switchgear, switchboard, or distribution panel to equipment

grounding bar terminal on busway.

9. Computer and Rack-Mounted Electronic Equipment Circuits: Install insulated equipment
grounding conductor in branch-circuit runs from equipment-area power panels and
power-distribution units.

10.  X-Ray Equipment Circuits: Install insulated equipment grounding conductor in circuits

supplying x-ray equipment.

© N LW

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

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

D. 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.

E. 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.

F. Signal and Communication Equipment: For telephone, alarm, voice and data, and other
communication equipment, provide No. 4 AWG minimum insulated grounding conductor in
raceway from grounding electrode system to each service location, terminal cabinet, wiring
closet, and central equipment location.

1. Service and Central Equipment Locations and Wiring Closets: Terminate grounding
conductor on a 1/4-by-2-by-12-inch (6-by-50-by-300-mm) grounding bus.
2. Terminal Cabinets: Terminate grounding conductor on cabinet grounding terminal.

G.  Metal and Wood 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.
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33 INSTALLATION

A.  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.

B.  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 three rods spaced at least one-rod length

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

C. Test Wells: Ground rod driven through drilled hole in bottom of handhole. Handholes are
specified in Division 2 Section "Underground Ducts and Utility Structures,” 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.

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 so
vibration is not transmitted to rigidly mounted equipment.

3. Use exothermic-welded connectors for outdoor locations, but 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,
using a bolted clamp connector or by bolting a lug-type connector to a pipe flange, 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. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of

associated fans, blowers, electric heaters, and air cleaners. Install tinned bonding jumper to
bond across flexible duct connections to achieve continuity.
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3.4 FIELD QUALITY CONTROL
A.  Perform the following tests and inspections and prepare test reports:

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

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

a. Measure ground resistance not less 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.

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

END OF SECTION 16060
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SECTION 16073

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

C.

D.

1.3

A.

B.

SUMMARY
Section includes:

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

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.

SUBMITTALS

QUALITY ASSURANCE

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

Comply with NFPA 70.

PART 2 - PRODUCTS

2.1

A.

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

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

assembly.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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a. Allied Tube & Conduit.
b. Cooper B-Line, Inc.; a division of Cooper Industries.
c. ERICO International Corporation.
d. GS Metals Corp.
€. Thomas & Betts Corporation.
f. Unistrut; Tyco International, Ltd.
g. Wesanco, Inc.

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

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

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

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

D Hilti Inc.

2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.

3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

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

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

1)  Cooper B-Line, Inc.; a division of Cooper Industries.
2)  Empire Tool and Manufacturing Co., Inc.
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3)  HiltiInc.
4) ITW Ramset/Red Head; a division of 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-538.

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

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

6. Toggle Bolts: All-steel springhead type.

7. 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.

Materials: Comply with requirements in Division 5 Section "Metal Fabrications" for steel
shapes and plates.

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

3.2

A.

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.

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

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

SUPPORT INSTALLATION

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

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 16073 -3



NEW GENERATOR FOR BOARD OF EDUCATION
By EELD llc

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT may be
supported by openings through structure members, as permitted in NFPA 70.

C.  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).

D.  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 Light Steel: Sheet metal screws.

7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate by means
that meet seismic-restraint strength and anchorage requirements.

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

33 INSTALLATION OF FABRICATED METAL SUPPORTS

A.  Comply with installation requirements in Division 5 Section "Metal Fabrications” for site-
fabricated metal supports.

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

C.  Field Welding: Comply with AWSD1.1/D1.1M.

3.4 CONCRETE BASES

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

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete.  Concrete materials,
reinforcement, and placement requirements are specified in Division 3 Section Cast-in-Place
Concrete
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C.  Anchor equipment to concrete base.

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

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

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

3.5 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.  Touchup: Comply with requirements in Division 9 painting Sections for cleaning and touchup
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous
metal.

C.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 16073
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SECTION 16074
VIBRATION AND SEISMIC CONTROLS FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL
1.1 SUMMARY
A.  Section includes:
1. Isolation pads.
2. Spring isolators.
3. Restrained spring isolators.
4, Channel support systems.
5. Restraint cables.
6. Hanger rod stiffeners.
7. Anchorage bushings and washers.
1.2 PERFORMANCE REQUIREMENTS
A.  Seismic-Restraint Loading;
1. Site Class as Defined in the IBC:
2. Assigned Seismic Use Group or Building Category as Defined in the IBC:
1.3 SUBMITTALS
A.  Product Data: For the following:
1. Include rated load, rated deflection, and overload capacity for each vibration isolation
device.
2. 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 evaluation service member
of ICC-ES.

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

3. Restrained-Isolation Devices: Include ratings for horizontal, vertical, and combined
loads.
B.  Delegated-Design Submittal: For vibration isolation and seismic-restraint details indicated to

comply with performance requirements and design criteria, including analysis data signed and
sealed by the qualified professional engineer responsible for their preparation.
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1. Design Calculations: Calculate static and dynamic loading due to equipment weight and
operation, seismic forces required to select vibration isolators and seismic restraints.

a. Coordinate design calculations with wind-load calculations required for equipment
mounted outdoors. Comply with requirements in other Division 16 Sections for
equipment mounted outdoors.

2. Indicate materials and dimensions and identify hardware, including attachment and
anchorage devices.
3. Field-fabricated supports.

1.4 QUALITY ASSURANCE

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

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

C.  Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or
preapproval by another agency acceptable to authorities having jurisdiction, showing maximum
seismic-restraint ratings. 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. Calculations (including combining shear and tensile loads) to support seismic-
restraint designs must be signed and sealed by a qualified professional engineer.

D.  Comply with NFPA 70.

PART 2 - PRODUCTS

2.1 VIBRATION ISOLATORS
A.  Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
1. Ace Mountings Co., Inc.
2. Amber/Booth Company, Inc.
3. California Dynamics Corporation.
4. Isolation Technology, Inc.
5. Kinetics Noise Control.
6. Mason Industries.
7. Vibration Eliminator Co., Inc.
8. Vibration [solation.
9. Vibration Mountings & Controls, Inc.
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2.2 SEISMIC-RESTRAINT DEVICES

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

Amber/Booth Company, Inc.

California Dynamics Corporation.

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

Loos & Co.; Seismic Earthquake Division.

Mason Industries.

TOLCO Incorporated; a brand of NIBCO INC.
Unistrut; Tyco International, Ltd.

PNA AW

B.  General Requirements for Restraint Components: Rated strengths, features, and application
requirements shall be as defined in reports by an evaluation service member of ICC-ES

1. Structural Safety Factor: Allowable strength in tension, shear, and pullout force of
components shall be at least four times the maximum seismic forces to which they will be
subjected.

C.  Channel Support System: MFMA-3, shop- or field-fabricated support assembly made of slotted
steel channels with accessories for attachment to braced component at one end and to building
structure at the other end and other matching components and with corrosion-resistant coating;
and rated in tension, compression, and torsion forces.

D.  Hanger Rod Stiffener: Steel tube or steel slotted-support-system sleeve with internally bolted
connections to hanger rod. Do not weld stiffeners to rods.

E.  Bushings for Floor-Mounted Equipment Anchor: Neoprene bushings designed for rigid
equipment mountings, and matched to type and size of anchors and studs.

F. 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.

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

H.  Adhesive Anchor: Drilled-in and capsule anchor system containing polyvinyl 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.
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PART 3 - EXECUTION

3.1 APPLICATIONS

A.  Multiple Raceways or Cables: Secure raceways and cables to trapeze member with clamps
approved for application by an evaluation service member of ICC-ES

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 due to 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.

32 SEISMIC-RESTRAINT DEVICE INSTALLATION
A.  Equipment and Hanger Restraints:

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

3. Install seismic-restraint devices using methods approved by an evaluation service
member of ICC-ES providing required submittals for component.

B. 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.

C.  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.

D. 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.
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6. 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 they terminate with connection to equipment that is anchored to
a different structural element from the one supporting them as they approach equipment.

FIELD QUALITY CONTROL
Tests and Inspections:

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

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

Architect.

Test to 90 percent of rated proof load of device.

Measure isolator restraint clearance.

Measure isolator deflection.

Verify snubber minimum clearances.

If a device fails test, modify all installations of same type and retest until satisfactory

results are achieved.

N W

Remove and replace malfunctioning units and retest as specified above.

Prepare test and inspection reports.

ADJUSTING
Adjust isolators after isolated equipment is at operating weight.

Adjust limit stops on restrained spring isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact during
normal operation.

Adjust active height of spring isolators.

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

END OF SECTION 16074
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SECTION 16075

ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.1

A.

1.2

A.

1.3

A
B
C.
D
E

SUMMARY
Section Includes:

Identification for raceways.

Identification of power and control cables.
Identification for conductors.
Underground-line warning tape.

Warning labels and signs.

Instruction signs.

Equipment identification labels.
Miscellaneous identification products.

9N oD A W

SUBMITTALS

Product Data: For each electrical identification product indicated.

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.

PART 2 - PRODUCTS

2.1

A.

B.

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

Self-Adhesive 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 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, 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.

Write-On Tags: Polyester tag, 0.010 inch (0.25 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.

ARMORED AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

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

Colors for Raceways Carrying Circuits at 600 V and Less:

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

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend

label.

Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; 2 inches (50 mm)
wide; compounded for outdoor use.

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 raceway and cable size.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend

label.
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Write-On Tags: Polyester tag, 0.010 inch (0.25 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 raceway or 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 raceway or 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 Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.

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) 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.

FLOOR MARKING TAPE

2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with black and white
stripes and clear vinyl overlay.

UNDERGROUND-LINE WARNING TAPE

Tape:

1. Recommended by manufacturer for the method of installation and suitable to identify and
locate underground electrical and communications utility lines.

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

Color and Printing:

1. Comply with ANSI Z535.1 through ANSI Z535.5.
2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE
3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, CATV CABLE,

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE.
Tag: Typel

1. Pigmented polyolefin, bright-colored, continuous-printed on one side with the inscription
of the utility, compounded for direct-burial service.

2. Thickness: 4 mils (0.1 mm).

Weight: 18.5 1b/1000 sq. ft. (9.0 kg/100 sq. m).

4, 3-Inch (75-mm) Tensile According to ASTM D 882: 30 Ibf (133.4 N), and 2500 psi
(17.2 MPa).

(8

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:

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).

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).
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)."
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INSTRUCTION SIGNS

Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs
up to 20 sq. inches (129 sq. cm) and 1/8 inch (3.2 mm) 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.

LS I N0 I

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 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).

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be
1 inch (25 mm)

MISCELLANEOUS IDENTIFICATION PRODUCTS

Paint: Comply with requirements in Division 9 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

A.

B.

INSTALLATION

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.
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C.  Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

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

E.  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.

F. 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.

G.  Painted Identification: Comply with requirements in Division 9 painting Sections for surface
preparation and paint application.

3.2 IDENTIFICATION SCHEDULE
A.  Accessible Raceways and Cables within Buildings: Identify the covers of each junction and

pull box of the following systems with self-adhesive vinyl labels with the wiring system legend
and system voltage. System legends shall be as follows:

1. Emergency Power.
2. Power.
3. UPS.
B.  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.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use colors
listed below for ungrounded 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.
3)  Phase C: Blue.
c. Colors for 480/277-V Circuits:
D Phase A: Brown.

2) Phase B: Orange.
3)  Phase C: Yellow.
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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.  Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control,
and signal connections.

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

2. Use system of marker tape designations that is uniform and consistent with system used
by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the

Operation and Maintenance Manual.

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:

PR UG I N S

a. Power transfer switches.
b. Controls with external control power connections.

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.

L. 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
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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.
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: Adhesive film 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

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.

END OF SECTION 16075
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SECTION 16120

CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.

B.

SUMMARY
This Section includes the following:

1. Building wires and cables rated 600 V and less.

2. Connectors, splices, and terminations rated 600 V and less.
3. Sleeves and sleeve seals for cables.
SUBMITTALS

Product Data: For each type of product indicated.

Field quality-control test reports.

QUALITY ASSURANCE

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 NFPA 70.

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

B.

CONDUCTORS AND CABLES
Copper Conductors: Comply with NEMA WC 70.

Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN

CONNECTORS AND SPLICES

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:
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AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.
0-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.

Tyco Electronics Corp.

e

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

SLEEVES FOR CABLES

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, 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.

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 7 Section "Through-Penetration Firestop Systems."

SLEEVE SEALS

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

1. Advance Products & Systems, Inc.
2. Calpico, Inc.

3. Metraflex Co.

4. Pipeline Seal and Insulator, Inc.

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

1. Sealing Elements: EPDM interlocking links shaped to fit surface of cable or conduit.
Include type and number required for material and size of raceway or cable.

2. Pressure Plates: Plastic Include two for each sealing element.

3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element.

PART 3 - EXECUTION

3.1

A.

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
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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-THWN, single conductors in raceway.
Exposed Feeders: Type THHN-THWN, single conductors in raceway

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

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

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

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

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, 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.

Class 1 Control Circuits: Type THHN-THWN, in raceway.

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

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 Division 16 Section "Electrical Supports and Seismic Restraints.”

Identify and color-code conductors and cables according to Division 16 Section "Electrical
Identification.”
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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 and UL 486B.

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

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.

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

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 7 Section "Through-Penetration Firestop Systems."

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

Cut sleeves to length for mounting flush with both wall surfaces.
Extend sleeves installed in floors 2 inches (50 mm) above finished floor level.

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

Seal space outside of sleeves with grout for penetrations of concrete and masonry

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and cable, using joint sealant appropriate for size, depth, and location of joint according to
Division 7 Section "Joint Sealants."

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at cable penetrations. Install sleeves and seal with firestop materials according to
Division 7 Section "Through-Penetration Firestop Systems."

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

Aboveground Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Size sleeves to allow for 1-inch (25-mm) annular clear space between pipe and
sleeve for installing mechanical sleeve seals.

Underground Exterior-Wall Penetrations: Install cast-iron "wall pipes” for sleeves. Size
sleeves to allow for 1-inch (25-mm) annular clear space between cable and sleeve for installing
mechanical sleeve seals.
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3.5 SLEEVE-SEAL INSTALLATION
A.  Install to seal underground exterior-wall penetrations.
B.  Use type and number of sealing elements recommended by manufacturer for cable material and

size. Position cable in center of sleeve. Assemble mechanical sleeve seals and install in annular
space between cable and sleeve. Tighten bolts against pressure plates that cause sealing
elements to expand and make watertight seal.

3.6 FIRESTOPPING

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Division 7 Section "Through-Penetration

Firestop Systems."

3.7 FIELD QUALITY CONTROL
A.  Perform tests and inspections and prepare test reports.

B. Tests and Inspections:

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

2. 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 cables and conductors No. 3 AWG
and larger. Remove box and equipment covers so splices are accessible to portable

scanner.

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.

C.  Test Reports: Prepare a written report to record the following:
1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to achieve

compliance with requirements.

D.  Remove and replace malfunctioning units and retest as specified above.
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END OF SECTION 16120
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SECTION 16130

RACEWAYS AND BOXES

PART 1 - GENERAL

.1

A.

B.

1.2

A.

B.

1.3

A.

B.

SUMMARY

This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

See Division 2 Section "Underground Ducts and Utility Structures" for exterior ductbanks and
manholes, and underground handholes, boxes, and utility construction.

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,
details, and attachments to other work.

QUALITY ASSURANCE

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 NFPA 70.

PART 2 - PRODUCTS

2.1

A.

o o w

METAL CONDUIT AND TUBING
Rigid Steel Conduit: ANSI C80.1.
IMC: ANSIC80.6.

EMT: ANSI C80.3.

FMC: Zinc-coated steel.

LFMC: Flexible steel conduit with PVC jacket.
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Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:
NEMA FB 1; listed for type and size raceway with which used, and for application and
environment in which installed.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886.
2. Fittings for EMT: set-screw type.

NONMETALLIC CONDUIT AND TUBING

ENT: NEMA TC 13.

RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

LFNC: UL 1660.

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

Fittings for LFNC: UL 514B.

METAL WIREWAYS

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:

1. Cooper B-Line, Inc.
2. Hoffman.
3. Square D; Schneider Electric.

Description: Sheet metal sized and shaped as indicated, NEMA 250, Type [1] [12] [3R], unless
otherwise indicated.

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

Wireway Covers: Hinged type

Finish: Manufacturer's standard enamel finish.

NONMETALLIC WIREWAYS

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:
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1. Hoffman.
2. Lamson & Sessions; Carlon Electrical Products.

Description: PVC plastic, extruded and fabricated to size and shape indicated, with snap-on
cover and mechanically coupled connections with plastic fasteners.

Fittings and Accessories: Include 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.

SURFACE RACEWAYS

Surface Metal Raceways: Galvanized steel with snap-on covers. Manufacturer's standard
enamel finish in color selected by Architect

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:

a. Thomas & Betts Corporation.
b. Walker Systems, Inc.; Wiremold Company (The).
c. Wiremold Company (The); Electrical Sales Division.

Surface Nonmetallic Raceways: Two-piece construction, manufactured of rigid PVC with
texture and color selected by Architect from manufacturer's standard colors.

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:

Butler Manufacturing Company; Walker Division.
Enduro Systems, Inc.; Composite Products Division.
Hubbell Incorporated; Wiring Device-Kellems Division.
Lamson & Sessions; Carlon Electrical Products.
Panduit Corp.

Walker Systems, Inc.; Wiremold Company (The).
Wiremold Company (The); Electrical Sales Division,

@ e a0 e

BOXES, ENCLOSURES, AND CABINETS
Sheet Metal Outlet and Device Boxes: NEMA OS 1.

Cast-Metal QOutlet and Device Boxes: NEMA FB 1, ferrous alloy, Type FD, with gasketed
cover.
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C.  Nonmetallic Outlet and Device Boxes: NEMA OS 2.

D.  Metal Floor Boxes: fully adjustable rectangular.

E.  Nonmetallic Floor Boxes: Nonadjustable, round.

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

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

H.  Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous-hinge cover with flush latch,
unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures: Plastic
L. Cabinets:
1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable

front, finished inside and out with manufacturer's standard enamel.
Hinged door in front cover with flush latch and concealed hinge.
Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.
Accessory feet where required for freestanding equipment.

VERSES

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION
A.  Outdoors: Apply raceway products as specified below, unless otherwise indicated:

Exposed Conduit: Rigid steel conduit

Concealed Conduit, Aboveground: Rigid steel conduit

Underground Conduit: RNC, Type EPC-40-PVC, direct buried.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): LFMC.

S. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

B =

B.  Comply with the following indoor applications, 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: Rigid steel conduit Includes raceways
in the following locations:

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

RACEWAYS AND BOXES 16130 -4



3.2

NEW GENERATOR FOR BOARD OF EDUCATION

By EELD llc

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: Rigid steel conduit

Raceways for Optical Fiber or Communications Cable: EMT

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

=~

Minimum Raceway Size: 3/4-inch (21-mm) trade size.
Raceway Fittings: Compatible with raceways and suitable for use and location.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings, unless
otherwise indicated.

INSTALLATION

Comply with NECA 1 for installation requirements applicable to products specified in Part 2
except where requirements on Drawings or in this Article are stricter.

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.

Support raceways as specified in Division 16 Section "Electrical Supports and Seismic
Restraints."

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

Install no more than the equivalent of three 90-degree bends in any conduit run except for
communications conduits, for which fewer bends are allowed.

Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.

Raceways Embedded in Slabs:

1. Run conduit larger than l-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.

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

Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising
above the floor.

[9S)

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

K.  Raceways for Optical Fiber and Communications Cable: Install as follows:

1. 3/4-Inch (19-mm) Trade Size and Smaller: Install raceways in maximum lengths of 50
feet (15 m).

2. 1-Inch (25-mm) Trade Size and Larger: Install raceways in maximum lengths of 75 feet
(23 m).

3. Install with a maximum of two 90-degree bends or equivalent for each length of raceway

unless Drawings show stricter requirements. Separate lengths with pull or junction boxes
or terminations at distribution frames or cabinets where necessary to comply with these
requirements.

L. Install raceway sealing fittings at suitable, approved, and accessible locations 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 at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated

spaces.
2. Where otherwise required by NFPA 70.

M.  Expansion-Joint Fittings for RNC: Install in each run of aboveground conduit that is located
where environmental temperature change may exceed 30 degF (17 deg C), and that has
straight-run length that exceeds 25 feet (7.6 m).

1. Install expansion-joint fittings for each of the following locations, and provide type and
quantity of fittings that accommodate temperature change listed for location:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 degF (70 degC)
temperature change.

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

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

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

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

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

N.  Flexible Conduit Connections: Use maximum of 72 inches (1830 mm) of flexible conduit for
recessed and semirecessed lighting fixtures, 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.
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Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

O.  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.

P. Set metal floor boxes level and flush with finished floor surface.

Q.  Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

33 INSTALLATION OF UNDERGROUND CONDUIT

A. Direct-Buried Conduit:

1.

Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Division 2 Section "Earthwork" for pipe less than 6 inches (150
mm) in nominal diameter.

Install backfill as specified in Division 2 Section "Earthwork."

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 Division 2 Section
"Earthwork."

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

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

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

Warning Planks: Bury warning planks approximately 12 inches (300 mm) above direct-
buried conduits, placing them 24 inches (600 mm) o.c. Align planks along the width and
along the centerline of conduit.

3.4 FIRESTOPPING

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly. Firestopping materials and installation requirements
are specified in Division 7 Section "Through-Penetration Firestop Systems."

END OF SECTION 16130
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SECTION 16231

PACKAGED ENGINE GENERATORS

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

This Section includes packaged engine-generator sets for emergency power supply with the
following features:

Diesel engine.

Unit-mounted cooling system.
Unit-mounted control and monitoring.
Outdoor enclosure with sound attenuating.

LN

See Division 16 Section "Transfer Switches" for transfer switches including sensors and relays
to initiate automatic-starting and -stopping signals for engine-generator sets.

SUBMITTALS
Product Data: For each type of packaged engine generator and accessory 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.

Manufacturer Seismic Qualification Certification: Submit certification that engine-generator
set, batteries, battery racks, accessories, and components will withstand seismic forces defined
in Division 16 Section "Electrical Supports and Seismic Restraints." 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 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.
Source quality-control test reports.
Field quality-control test reports.

Operation and maintenance data.
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G.  Warranty: Special warranty specified in this Section.
1.3 QUALITY ASSURANCE
A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved
for installation of units required for this Project.
B. Manufacturer Qualifications: A qualified manufacturer. Maintain, within 200 miles (321 km)
of Project site, a service center capable of providing training, parts, and emergency maintenance

repairs.

C. 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.

D. Comply with ASME B15.1.

E. Comply with NFPA 37.

F. Comply with NFPA 70.

G.  Comply with NFPA 110 requirements for Level 1 emergency power supply system.

H.  Comply with UL 2200.

1. Engine Exhaust Emissions: Comply with applicable state and local government requirements.

J. Noise Emission: Comply with applicable state and local government requirements for

maximum noise level at adjacent property boundaries due to sound emitted by generator set
including engine, engine exhaust, engine cooling-air intake and discharge, and other
components of installation.

1.4 PROJECT CONDITIONS

A.  Environmental Conditions: Engine-generator system shall withstand the following
environmental conditions without mechanical or electrical damage or degradation of
performance capability:

1. Ambient Temperature: Minus 15 to plus 40 deg C.
2. Relative Humidity: 0to 95 percent.
3. Altitude: Sea level to 5000 feet

1.5 WARRANTY
A.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of packaged engine generators and associated auxiliary components that

fail in materials or workmanship within specified warranty period.

1. Warranty Period: 5 years from date of Substantial Completion.(Parts and Labor)
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G.  Warranty: Special warranty specified in this Section.

1.3 QUALITY ASSURANCE

A. Installer Qualifications: Manufacturer's authorized representative who is trained and approved
for installation of units required for this Project.

B.  Manufacturer Qualifications: A qualified manufacturer. Maintain, within 200 miles (321 km)
of Project site, a service center capable of providing training, parts, and emergency maintenance
repairs.

C. 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.

D. Comply with ASME B15.1.

E.  Comply with NFPA 37.

F. | Comply with NFPA 70.

G.  Comply with NFPA 110 requirements for Level 1 emergency power supply system.

H.  Comply with UL 2200.

I Engine Exhaust Emissions: Comply with applicable state and local government requirements.

I Noise Emission: Comply with applicable state and local government requirements for

maximum noise level at adjacent property boundaries due to sound emitted by generator set
including engine, engine exhaust, engine cooling-air intake and discharge, and other
components of installation.

1.4 PROJECT CONDITIONS

A.  Environmental Conditions: Engine-generator system shall withstand the following
environmental conditions without mechanical or electrical damage or degradation of
performance capability:

1. Ambient Temperature: Minus 15 to plus 40 deg C.
2. Relative Humidity: 0 to 95 percent.
3. Altitude: Sea level to 5000 feet

1.5 WARRANTY
A.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of packaged engine generators and associated auxiliary components that

fail in materials or workmanship within specified warranty period.

1. Warranty Period: 5 years from date of Substantial Completion.(Parts and Labor)
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

following:

1. Caterpillar; Engine Div.

2. Generac Power Systems, Inc.

3. Kohler Co.; Generator Division.

4. Onan/Cummins Power Generation; Industrial Business Group.

2.2 ENGINE-GENERATOR SET
A.  Factory-assembled and -tested, engine-generator set.

B.  Mounting Frame: Maintain alignhment of mounted components without depending on concrete
foundation; and have lifting attachments.

C.  Capacities and Characteristics:
1. Power Output Ratings: Nominal ratings as indicated
2. Output Connections: Three-phase, four wire.
3. Nameplates: For each major system component to identify manufacturer's name and

address, and model and serial number of component.

D. Generator-Set Performance:

1. Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage from no
load to full load.

2. Transient Voltage Performance: Not more than 20 percent variation for 50 percent step-
load increase or decrease. Voltage shall recover and remain within the steady-state
operating band within three seconds.

3. Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from no
load to full load.

4, Steady-State Frequency Stability: When system is operating at any constant load within
the rated load, there shall be no random speed variations outside the steady-state
operational band and no hunting or surging of speed.

5. Transient Frequency Performance: Less than 5 percent variation for 50 percent step-load
increase or decrease. Frequency shall recover and remain within the steady-state
operating band within five seconds.

6. Output Waveform: At no load, harmonic content measured line to line or line to neutral
shall not exceed 5 percent total and 3 percent for single harmonics. Telephone influence
factor, determined according to NEMA MG 1, shall not exceed 50 percent.

7. Sustained Short-Circuit Current: For a 3-phase, bolted short circuit at system output
terminals, system shall supply a minimum of 250 percent of rated full-load current for not
less than 10 seconds and then clear the fault automatically, without damage to generator
system components.

8. Start Time: Comply with NFPA 110, Type 10, system requirements.
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2.3 ENGINE
A.  Fuel:
1. Diesel
B.  Rated Engine Speed: 1800 rpm.
C.  Maximum Piston Speed for Four-Cycle Engines: 2250 fpm (11.4 m/s).
D.  Lubrication System: The following items are mounted on engine or skid:

1. Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and smaller
while passing full flow.

2. Thermostatic Control Valve: Control flow in system to maintain optimum oil
temperature. Unit shall be capable of full flow and is designed to be fail-safe.

3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable
container with no disassembly and without use of pumps, siphons, special tools, or
appliances.

E. Engine Fuel System:

1. Main Fuel Pump: Mounted on engine. Pump ensures adequate primary fuel flow under
starting and load conditions.

2. Relief-Bypass Valve: Automatically regulates pressure in fuel line and returns excess
fuel to source.

F. Coolant Jacket Heater: FElectric-immersion type, factory installed in coolant jacket system.

Comply with NFPA 110 requirements for Level 1 equipment for heater capacity.
G.  Governor: Adjustable isochronous, with speed sensing.(Electronic)

H. Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine-
generator-set mounting frame and integral engine-driven coolant pump.

1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water,
with anticorrosion additives as recommended by engine manufacturer.
2. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow

automatically to maintain optimum constant coolant temperature as recommended by
engine manufacturer.

L. Muffler/Silencer: Critical type, sized as recommended by engine manufacturer and selected
with exhaust piping system to not exceed engine manufacturer's engine backpressure
requirements.

I. Minimum sound attenuation of 25 dB at 500 Hz.
2. Sound level measured at a distance of 10 feet (3 m) from exhaust discharge after
installation is complete shall be 65 dBA or less.

J. Air-Intake Filter: Heavy-duty, engine-mounted air cleaner with replaceable dry-filter element
and "blocked filter" indicator.
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K.  Starting System: 12-V electric, with negative ground.
1. Components: Sized so they will not be damaged during a full engine-cranking cycle with
ambient temperature at maximum specified in Part 1 "Project Conditions" Article.
2. Cranking Motor: Heavy-duty unit that automatically engages and releases from engine

flywheel without binding.

Cranking Cycle: As required by NFPA 110 for system level specified

4. Battery: Adequate capacity within ambient temperature range specified in Part 1 "Project
Conditions" Article to provide specified cranking cycle at least twice without recharging.

5. Battery-Charging Alternator:  Factory mounted on engine with solid-state voltage
regulation and 35-A minimum continuous rating.

W

a. Battery Charger: Current-limiting, automatic-equalizing and float-charging type.
Unit shall comply with UL 1236.
2.4 FUEL OIL STORAGE
A.  Comply with NFPA 30.

B.  Base-Mounted Fuel Oil Tank: Factory installed and piped, complying with UL 142 fuel oil
tank. Features include the following:

1. Tank level indicator.
2. Capacity: Fuel for Twenty four hours' continuous operation at 100 percent rated power
output.
3. Vandal-resistant fill cap.
4. Containment Provisions: Comply with requirements of authorities having jurisdiction.
5. Double layet
6. Provide leak detection and tie to control panel for monitoring
2.5 CONTROL AND MONITORING

A.  Automatic Starting System Sequence of Operation: When mode-selector switch on the control
and monitoring panel is in the automatic position, remote-control contacts in one or more
separate automatic transfer switches initiate starting and stopping of generator set. When mode-
selector switch is switched to the on position, generator set starts. The off position of same
switch initiates generator-set shutdown. When generator set is running, specified system or
equipment failures or derangements automatically shut down generator set and initiate alarms.

B.  Configuration: Operating and safety indications, protective devices, basic system controls, and
engine gages shall be grouped in a common control and monitoring panel mounted on the
generator set. Mounting method shall isolate the control panel from generator-set vibration.

C. Indicating and Protective Devices and Controls: As required by NFPA 110 for Level 1 system,
and the following:

1. AC voltmeter.

2. AC ammeter.
3. AC frequency meter.
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DC voltmeter (alternator battery charging).
Engine-coolant temperature gage.

Engine lubricating-oil pressure gage.
Running-time meter.

Ammeter-voltmeter, phase-selector switch(es).
Generator-voltage adjusting rheostat.

0. Generator overload.

i i S A o

Supporting Items: Include sensors, transducers, terminals, relays, and other devices and include
wiring required to support specified items. Locate sensors and other supporting items on engine
or generator, unless otherwise indicated.

Common Remote Audible Alarm: Comply with NFPA 110 requirements for Level 1 systems.
Include necessary contacts and terminals in control and monitoring panel.

Overcrank shutdown.

Coolant low-temperature alarm.
Control switch not in auto position.
Battery-charger malfunction alarm.
Battery low-voltage alarm.

(2N ~NVS B O B

Remote Alarm Annunciator: Comply with NFPA 99. An LED labeled with proper alarm
conditions shall identify each alarm event and a common audible signal shall sound for each
alarm condition. Silencing switch in face of panel shall silence signal without altering visual
indication. Connect so that after an alarm is silenced, clearing of initiating condition will
reactivate alarm until silencing switch is reset. Cabinet and faceplate are surface- or flush-
mounting type to suit mounting conditions indicated.

GENERATOR OVERCURRENT AND FAULT PROTECTION

GENERATOR, EXCITER, AND VOLTAGE REGULATOR
Comply with NEMA MG 1.

Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated
integrally with generator rotor.

Electrical Insulation: Class H or Class F.

Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other
voltages if required.

Construction shall prevent mechanical, electrical, and thermal damage due to vibration,
overspeed up to 125 percent of rating, and heat during operation at 110 percent of rated

capacity.
Enclosure: Dripproof.

Instrument Transformers: Mounted within generator enclosure.
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H. Voltage Regulator: Solid-state type, separate from exciter, providing performance as specified.

1. Adjusting rheostat on control and monitoring panel shall provide plus or minus 5 percent
adjustment of output-voltage operating band.

2.8 OUTDOOR GENERATOR-SET ENCLOSURE

A.  Description: Vandal-resistant, weatherproof steel housing, wind resistant up to 100 mph (160
km/h). Multiple panels shall be lockable and provide adequate access to components requiring
maintenance. Panels shall be removable by one person without tools. Instruments and control
shall be mounted within enclosure.

B.  Engine Cooling Airflow through Enclosure: Maintain temperature rise of system components
within required limits when unit operates at 110 percent of rated load for 2 hours with ambient
temperature at top of range specified in system service conditions.

1. Louvers: Fixed-engine, cooling-air inlet and discharge. Storm-proof and drainable
louvers prevent entry of rain and snow.
2. Automatic Dampers: At engine cooling-air inlet and discharge. Dampers shall be closed

to reduce enclosure heat loss in cold weather when unit is not operating.

2.9 VIBRATION ISOLATION DEVICES

A.  Elastomeric Isolator Pads: Oil- and water-resistant elastomer or natural rubber, arranged in
single or multiple layers, molded with a nonslip pattern and galvanized-steel baseplates of
sufficient stiffness for uniform loading over pad area, and factory cut to sizes that match
requirements of supported equipment.

1. Material: Standard neoprene
2. Durometer Rating: 70 .
3. Number of Layers: Four

B.  Restrained Spring Isolators: Freestanding, steel, open-spring isolators with seismic restraint.

1. Housing: Steel with resilient vertical-limit stops to prevent spring extension due to wind
loads or if weight is removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-)
thick, elastomeric isolator pad attached to baseplate underside; and adjustable equipment
mounting and leveling bolt that acts as blocking during installation.

2. Outside Spring Diameter: Not less than 80 percent of compressed height of the spring at
rated load.

3. Minimum Additional Travel: 50 percent of required deflection at rated load.

Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

&
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FINISHES

Outdoor Enclosures and Components: Manufacturer's standard finish over corrosion-resistant
pretreatment and compatible primer.

SOURCE QUALITY CONTROL

Prototype Testing: Factory test engine-generator set using same engine model, constructed of
identical or equivalent components and equipped with identical or equivalent accessories.

1. Tests: Comply with NFPA 110, Level 1 Energy Converters and with IEEE 115.
2. Report factory test results within 10 days of completion of test.

PART 3 - EXECUTION

3.1

A.

D.

INSTALLATION

Comply with packaged engine-generator manufacturers' written installation and alignment
instructions and with NFPA 110.

Install packaged engine generator to provide access, without removing connections or
accessories, for periodic maintenance.

Install packaged engine generator with restrained spring isolators having a minimum deflection
of 1 inch (25 mm) on 4-inch- (100-mm-) high concrete base. Secure sets to anchor bolts
installed in concrete bases. Concrete base construction is specified in Division 16 Section
"Electrical Supports and Seismic Restraints."”

Install Schedule 40, black steel piping with welded joints and connect to engine muffler. Install
thimble at wall. Piping shall be same diameter as muffler outlet. Flexible connectors and steel
piping materials and installation requirements are specified in Division 15 Section "Hydronic

Piping.”

1. Install condensate drain piping to muffler drain outlet full size of drain connection with a
shutoff valve, stainless-steel flexible connector, and Schedule 40, black steel pipe with
welded joints. Flexible connectors and piping materials and installation requirements are
specified in Division 15 Section "Hydronic Piping."

Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not
specified to be factory mounted.

Piping installation requirements are specified in Division 15 Sections. Drawings indicate
general arrangement of piping and specialties.

Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine generator
to allow service and maintenance.

Connect engine exhaust pipe to engine with flexible connector.
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L. Ground equipment according to Division 16 Section "Grounding and Bonding."
. Connect wiring according to Division 16 Section "Conductors and Cables."

K. Identify system components according to Division 15 Section "Mechanical Identification™ and
Division 16 Section "Electrical Identification."

32 FIELD QUALITY CONTROL
A.  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.

B.  Tests and Inspections:

1. Perform tests recommended by manufacturer and each electrical test and visual and
mechanical inspection[ (except those indicated to be optional)] for "AC Generators and
for Emergency Systems" specified in NETA Acceptance Testing Specification. Certify
compliance with test parameters.

2. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are additional to

those specified here including, but not limited to, single-step full-load pickup test.

Provide two hours load bank at full load.

4. Battery Tests: Equalize charging of battery cells according to manufacturer's written
instructions. Record individual cell voltages.

L2

a. Measure charging voltage and voltages between available battery terminals for
full-charging and float-charging conditions. Check electrolyte level and specific
gravity under both conditions.

b. Test for contact integrity of all connectors. Perform an integrity load test and a
capacity load test for the battery.

c. Verify acceptance of charge for each element of the battery after discharge.

d. Verify that measurements are within manufacturer's specifications.

5. Battery-Charger Tests: Verify specified rates of charge for both equalizing and float-
charging conditions.

6. System Integrity Tests: Methodically verify proper installation, connection, and integrity
of each element of engine-generator system before and during system operation. Check
for air, exhaust, and fluid leaks.

7. Exhaust-System Back-Pressure Test: Use a manometer with a scale exceeding 40-inch
wg (120 kPa). Connect to exhaust line close to engine exhaust manifold. Verify that
back pressure at full-rated load is within manufacturer's written allowable limits for the

engine.
8. Exhaust Emissions Test: Comply with applicable government test criteria.
9. Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to measure

voltage and frequency transients for 50 and 100 percent step-load increases and
decreases, and verify that performance is as specified.
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10. Harmonic-Content Tests: Measure harmonic content of output voltage under 25 percent
and at 100 percent of rated linear load. Verify that harmonic content is within specified
limits.

11. Noise Level Tests: Measure A-weighted level of noise emanating from generator-set
installation, including engine exhaust and cooling-air intake and discharge, at four
locations on the property line at 3 feet and compare measured levels with required values.

Coordinate tests with tests for transfer switches and run them concurrently.

Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no
leaks exist.

Operational Test: After electrical circuitry has been energized, start units to confirm proper
motor rotation and unit operation.

Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Remove and replace malfunctioning units and reinspect as specified above.

Retest: Correct deficiencies identified by tests and observations and retest until specified
requirements are met.

Report results of tests and inspections in writing. Record adjustable relay settings and measured
insulation resistances, time delays, and other values and observations. Attach a label or tag to
each tested component indicating satisfactory completion of tests.

DEMONSTRATION
Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain packaged engine generators. Refer to Division 1 Section
"Demonstration and Training."

END OF SECTION 16231
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SECTION 16289

TRANSIENT VOLTAGE SUPPRESSION

PART 1 - GENERAL

1.1

1.2

1.3

1.4

A.

O 0 W

m

SUMMARY

Section includes field-mounted TVSS for low-voltage (120 to 600 V) power distribution and
control equipment.

SUBMITTALS

Product Data: For each type of product indicated. Include rated capacities, operating weights,
electrical characteristics, furnished specialties, and accessories.

Field quality-control reports.
Operation and maintenance data.

Warranties: Sample of special warranties.

QUALITY ASSURANCE

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

Comply with IEEE C62.41.2 and test devices according to IEEE C62.45.
Comply with NEMA LS 1.
Comply with UL 1283 and UL 1449.

Comply with NFPA 70.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of surge suppressors that fail in materials or workmanship within specified
warranty period.

1. Warranty Period: Five years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1

2.2

A.

SERVICE ENTRANCE SUPPRESSORS

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

following

1. Current Technology Inc.; Danaher Power Solutions.

2. LEA International.

3. Liebert Corporation; a division of Emerson Network Power.

Surge Protection Devices:

Non-modular.

LED indicator lights for power and protection status.

Comply with UL 1449.

Fuses, rated at 200-kA interrupting capacity.

Fabrication using bolted compression lugs for internal wiring.

Integral disconnect switch.

Redundant suppression circuits.

Arrangement with copper bus bars and for bolted connections to phase buses, neutral bus,
and ground bus.

Arrangement with wire connections to phase buses, neutral bus, and ground bus.
10.  LED indicator lights for power and protection status.

NGV A W

e

Peak Single-Impulse Surge Current Rating: 160 kA per mode/320 kA per phase.

Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE
C62.41.2

1. Line to Neutral: 70,000 A.
2. Line to Ground: 70,000 A.
3. Neutral to Ground: 50,000 A.

Protection modes and UL 1449 SVR for grounded wye circuits with, 3-phase, 4-wire circuits
shall be as follows:

1. Line to Neutral: 800V for 480Y/277 V or 400 V for 208Y/120V

2. Line to Ground: 800 V for 480Y/277 V or 400 V for 208Y/120 V

3. Neutral to Ground: 800 V for 480Y/277 V or 400 V for 208Y/120 V
PANELBOARD SUPPRESSORS

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

following

1. Current Technology Inc.; Danaher Power Solutions.

2. LEA International.

3. Liebert Corporation; a division of Emerson Network Power.

Surge Protection Devices:
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Non-modular.

LED indicator lights for power and protection status.

Fuses, rated at 200-kA interrupting capacity.

Fabrication using bolted compression lugs for internal wiring.

Integral disconnect switch.

Redundant suppression circuits.

Arrangement with wire connections to phase buses, neutral bus, and ground bus.
LED indicator lights for power and protection status.

?0.\3_0\\11.503{\)_\

Peak Single-Impulse Surge Current Rating: 160 kA per mode/320 kA per phase.

Minimum single impulse current ratings, using 8-by-20-mic.sec waveform described in IEEE
C62.41.2:

1. Line to Neutral: 70,000 A.
2. Line to Ground: 70,000 A.
3. Neutral to Ground: 50,000 A.

Protection modes and UL 1449 SVR for grounded wye circuits with 3-phase, 4-wire circuits
shall be as follows:

1. Line to Neutral: 800V for 480Y/277 V or 400V for 208Y/120 V

2. Line to Ground: 800V for 480Y/277 V or 400 V for 208Y/120 V.
3. Neutral to Ground: 800V for 480Y/277 V or 400 V for 208Y/120 V

ENCLOSURES
Indoor Enclosures: NEMA 250 Type 12.

Outdoor Enclosures: NEMA 250 Type 3R

PART 3 - EXECUTION

3.1

3.2

A.

B.

A.

INSTALLATION

Install TVSS devices at service entrance on load side, with ground lead bonded to service
entrance ground.

Install TVSS devices for panelboards and auxiliary panels with conductors or buses between
suppressor and points of attachment as short and straight as possible. Do not exceed
manufacturer's recommended lead length. Do not bond neutral and ground.

1. Provide multiple, 60-A circuit breaker as a dedicated disconnecting means for TVSS
unless otherwise indicated.

FIELD QUALITY CONTROL

Perform tests and inspections.
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1. Manufacturer's Field Service: Engage a factory-authorized service representative to
inspect components, assemblies, and equipment installations, including connections, and
to assist in testing.

B.  Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS,
"Surge Arresters, Low-Voltage Surge Protection Devices" Section. Certify compliance
with test parameters.

2. After installing TVSS devices but before electrical circuitry has been energized, test for
compliance with requirements.
3. Complete startup checks according to manufacturer's written instructions.
C.  TVSS device will be considered defective if it does not pass tests and inspections.

D.  Prepare test and inspection reports.

33 STARTUP SERVICE

A. Do not energize or connect service entrance equipment]to their sources until TVSS devices are
installed and connected.

B. Do not perform insulation resistance tests of the distribution wiring equipment with the TVSS
installed. Disconnect before conducting insulation resistance tests, and reconnect immediately
after the testing is over.

3.4 DEMONSTRATION

A.  Train Owner's maintenance personnel to maintain TVSS devices.

END OF SECTION 16289
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SECTION 16415

TRANSFER SWITCHES

PART 1 - GENERAL

1.1

A,

1.2

1.3

SUMMARY

This Section includes automatic transfer switches rated 600 V and less.

SUBMITTALS

Product Data: 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.

Manufacturer Seismic Qualification Certification: Submit certification that transfer switches
accessories, and components will withstand seismic forces defined in Division 16 Section
"Electrical Supports and Seismic Restraints." Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

i
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 and the
unit will be fully operational after the seismic event.”

2. Dimensioned 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.

Field quality-control test reports.

Operation and maintenance data.

QUALITY ASSURANCE

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 NEMA ICS 1.

Comply with NFPA 70.
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Comply with NFPA 99.
Comply with NFPA 110.

Comply with UL 1008 unless requirements of these Specifications are stricter.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

D.

MANUFACTURERS

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

1. Contactor Transfer Switches:
a. Caterpillar; Engine Div.
b. Generac Power Systems, Inc.
c. GE Zenith Controls.
d. Kohler Power Systems; Generator Division.
e. Onan/Cummins Power Generation; Industrial Business Group.
f. Russelectric, Inc.

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.

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.
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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

Enclosures: General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508,
unless otherwise indicated.

AUTOMATIC TRANSFER SWITCHES
Comply with Level 1 equipment according to NFPA 110.

In-Phase Monitor: Factory-wired, internal relay controls transfer so it occurs only when the two
sources are synchronized in phase.

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.

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.

Test Switch: Simulate normal-source failure.

Switch-Position Pilot Lights: Indicate source to which load is connected.

7. Source-Available Indicating Lights: Supervise sources via transfer-switch normal- and
emergency-source sensing circuits.

N

a. Normal Power Supervision: Green light with nameplate engraved "Normal Source
Available.”
b. Emergency Power Supervision: Red light with nameplate engraved "Emergency

Source Available.”

8. Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw contacts
for each switch position, rated 10 A at 240-V ac.
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9. 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.

10. Engine Starting Contacts: One isolated and normally closed, and one isolated and
normally open; rated 10 A at 32-V dc minimum.

11.  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.

12. 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 SOURCE QUALITY CONTROL
A.  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 Division 16 Section "Electrical Supports and Seismic

Restraints."
B.  Identify components according to Division 16 Section "Electrical Identification.”
C.  Set field-adjustable intervals and delays, relays, and engine exerciser clock.

3.2 CONNECTIONS
A.  Ground equipment according to Division 16 Section "Grounding and Bonding."

B.  Connect wiring according to Division 16 Section "Conductors and Cables."
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FIELD QUALITY CONTROL

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 installation, including connections, and
to assist in testing.

2. After installing equipment and after electrical circuitry has been energized, test for
compliance with requirements.
3. Perform each visual and mechanical inspection and electrical test stated in NETA

Acceptance Testing Specification. Certify compliance with test parameters.
Check for electrical continuity of circuits and for short circuits.

4. Inspect for physical damage, proper installation and connection, and integrity of barriers,
covers, and safety features.

5. Verify that manual transfer warnings are properly placed.
6. Perform manual transfer operation.
7. 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. 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.

8. 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.
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.
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F. 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.

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.

34 ~ 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. Refer

to Division 1 Section "Demonstration and Training."

B.  Coordinate this training with that for generator equipment.

END OF SECTION 16415
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SECTION 16441
SWITCHBOARDS
PART 1 - GENERAL
1.1 SUMMARY
A.  Section Includes:
1. Service and distribution switchboards rated 600 V and less.
2. Transient voltage suppression devices.
3. Disconnecting and overcurrent protective devices.
4. Instrumentation.
5. Control power.
6. Accessory components and features.
7. Identification.
1.2 PERFORMANCE REQUIREMENTS
A.  Seismic Performance: Switchboards shall withstand the effects of earthquake motions
determined according to SEVASCE 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"
1.3 SUBMITTALS
A.  Product Data: For each type of product indicated.
B.  Shop Drawings: For each switchboard and related equipment.

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.

2. Include time-current coordination curves for each type and rating of overcurrent
protective device included in switchboards.
3. Include schematic and wiring diagrams for power, signal, and control wiring.
C. Seismic Qualification Certificates: ~ Submit certification that switchboards, overcurrent

protective devices, accessories, and components will withstand seismic forces defined in
Division 16 Section "Vibration and Seismic Controls for Electrical Systems."

D.  Field quality-control reports.

E. Operation and maintenance data.
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QUALITY ASSURANCE

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.

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

A.

D.

MANUFACTURED UNITS

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

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.

4. Square Dj; a brand of Schneider Electric.

Front-Connected, Front-Accessible Switchboards:

1. Main Devices: Panel mounted.
2. Branch Devices: Panel mounted.
3. Sections front and rear aligned.

Nominal System Voltage: as indicated in the Power Single Line Diagram
Main-Bus Continuous: As indicated in the Power Single Line Diagram.

Seismic Requirements: Fabricate and test switchboards according to IEEE 344 to withstand
seismic forces defined in Division 16 Section "Vibration and Seismic Controls for Electrical

Systems."

Enclosure: Steel, NEMA 250,Type 3R
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1. Enclosure Finish: Factory-applied finish in manufacturer's standard gray finish over a
rust-inhibiting primer on treated metal surface.

2. Enclosure: Downward, rearward sloping roof; bolt-on rear covers for each section, with

provisions for padlocking.

Utility Metering Compartment: Fabricated, barrier compartment and section complying with
utility company's requirements. 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.

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:

1. Adequate ventilation to maintain temperature in pull box within same limits as
switchboard.

2. Removable covers shall form top, front, and sides. Top covers at rear shall be easily
removable for drilling and cutting.

3. Bottom shall be insulating, fire-resistive material with separate holes for cable drops into
switchboard.

4. Cable supports shall be arranged to facilitate cabling and adequate to support cables

indicated, including those for future installation.

Phase and Neutral Buses and Connections: Three phase, four wire unless otherwise indicated.
Tin-plated, high-strength, electrical-grade hard-drawn copper, 98 percent conductive, with
circuit-breaker line connections.

1. Ground Bus: 1/4-by-2-inch- (6-by-50-mm-) minimum size, hard-drawn copper of 98
percent conductivity, equipped with pressure connectors for feeder and branch-circuit
ground conductors.

2. 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 pressure connectors for outgoing circuit neutral cables.

(%]

Future Devices: Equip compartments with mounting brackets, supports, bus connections, and
appurtenances at full rating of circuit-breaker compartment.

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 It response.

4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings
less than NEMA FU 1, RK-5.
5. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

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

b. Lugs: Mechanical 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 55 percent
of rated voltage. ;

g. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

B. Insulated-Case Circuit Breaker (ICCB): 100 percent rated, sealed, insulated-case power circuit

breaker with interrupting capacity rating to meet available fault current.

I.
2.

Fixed circuit-breaker mounting.
Two-step, stored-energy closing.

a. Instantaneous trip.
b. Long- and short-time time adjustments.
c. Ground-fault pickup level, time delay, and It response.

Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking ground-
fault protection function.

Remote trip indication and control.

Control Voltage: 120-V ac.

Operating Mechanism: Manual handle operation to close switch; stores energy in
mechanism for opening and closing.

a. Electrical Trip: Operation of lever or push-button trip switch, or trip signal from
ground-fault relay or remote-control device, causes switch to open.
b. Mechanical Trip: Operation of mechanical lever, push button, or other device

causes switch to open.
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7. Service-Rated Switches: Labeled for use as service equipment.

8. Ground-Fault Relay: Comply with UL 1053; self-powered type with mechanical ground-
fault indicator, test function, tripping relay with internal memory, and three-phase current
transformer/sensor.

a. Configuration: Integrally mounted relay and trip unit with adjustable pickup and
time-delay settings, push-to-test feature, and ground-fault indicator.

9. Open-Fuse Trip Device: Arranged to trip switch open if a phase fuse opens.

ACCESSORY COMPONENTS AND FEATURES

Portable Test Set: For testing functions of solid-state trip devices without removing from
switchboard. Include relay and meter test plugs suitable for testing switchboard meters and
switchboard class relays.

Spare-Fuse Cabinet: Suitably identified, wall-mounted, lockable, compartmented steel box or
cabinet. Arrange for wall mounting.

IDENTIFICATION

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

A.

B.

C.

INSTALLATION

Receive, inspect, handle, store and install switchboards and accessories according to
NECA 400.

Equipment Mounting: Install switchboards on concrete base, 4-inch (100-mm) nominal
thickness. Comply with requirements for concrete base specified in Division 3 Section "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.

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.
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Comply with mounting and anchoring requirements specified in Division 16 Section "Vibration
and Seismic Controls for Electrical Systems."

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.

Install spare-fuse cabinet.
Comply with NECA 1.

Comply with requirements for terminating feeder bus specified in Division 16 Section
"Enclosed Bus Assemblies." Drawings indicate general arrangement of bus, fittings, and
specialties.

Comply with requirements for terminating cable trays specified in Division 16 Section "Cable
Trays." Drawings indicate general arrangement of cable trays, fittings, and specialties.

IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with requirements for identification specified in Division 16 Section
"Electrical Identification."”

Switchboard Nameplates: Label each switchboard compartment with a nameplate complying
with requirements for identification specified in Division 16 Section "Electrical Identification.”

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 Division 16 Section "Electrical Identification.”

FIELD QUALITY CONTROL

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.
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3. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

C.  Switchboard will be considered defective if it does not pass tests and inspections.
D.  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.

END OF SECTION 16441
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SECTION 16442

PANELBOARDS

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section includes distribution panelboards and lighting and appliance branch-circuit panelboards.

PERFORMANCE REQUIREMENTS

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”

SUBMITTALS
Product Data: For each type of product indicated.

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.

2. Detail enclosure types and details for types other than NEMA 250, Type 1.

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

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

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

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

7. 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.

Seismic Qualification Certificates: Submit certification that panelboards, overcurrent protective
devices, accessories, and components will withstand seismic forces defined in Division 16
Section "Vibration and Seismic Controls for Electrical Systems."

Field quality-control reports.

Panelboard schedules for installation in panelboards.

Operation and maintenance data.
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QUALITY ASSURANCE

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.

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

A.

B.

C.

D.

E.

GENERAL REQUIREMENTS FOR PANELBOARDS

Fabricate- and test panelboards according to IEEE 344 to withstand seismic forces defined in
Division 16 Section "Vibration and Seismic Controls for Electrical Systems."

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
c. Kitchen Areas: NEMA 250, Type 4X
d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4

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. Directory Card: Inside panelboard door, mounted in transparent card holder.

Incoming Mains Location: Top and bottom.

Phase, Neutral, and Ground Buses: Hard-drawn copper, 98 percent conductivity
Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Hard-drawn copper, 98 percent conductivity.

2. Main and Neutral Lugs: Mechanical type.
3. Ground Lugs and Bus Configured Terminators: Mechanical type.
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4. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate
at opposite end of bus from incoming lugs or main device.

5. Subfeed (Double) Lugs: Mechanical 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 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, and listed and labeled for series-connected short-
circuit rating by an NRTL.

Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals.

DISTRIBUTION PANELBOARDS

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

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.

U R N

Panelboards: NEMA PB 1, power and feeder distribution type.

Doors: Secured with vault-type latch with tumbler lock; keyed alike. (Fully hinged door in door
style.)

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.

LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

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

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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4. Square D; a brand of Schneider Electric.

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

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. (Fully
hinged door in door style.)

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, provide products by one of the
following

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.

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 Pt response.
4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings

less than NEMA FU 1, RK-5.

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

6. Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault
protection (30-mA trip).

7. Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Comply with UL 1699; 120/240-

V, single-pole configuration.
8. Molded-Case Circuit-Breaker (MCCB) Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.
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b. Lugs: Mechanical 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. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 55 percent
of rated voltage.

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

g. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on
position.

Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.

1. Fuses, and Spare-Fuse Cabinet: Comply with requirements specified in Division 16
Section "Fuses."

PART 3 - EXECUTION

3.1

A.

B.

C.

D.

E.

I.

INSTALLATION
Receive, inspect, handle, store and install panelboards and accessories according to NECA 407.

Comply with mounting and anchoring requirements specified in Division 16 Section "Vibration
and Seismic Controls for Electrical Systems."

Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated.

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

Install overcurrent protective devices and controllers not already factory installed.

I. Set field-adjustable, circuit-breaker trip ranges.

Install filler plates in unused spaces.

Stub four l-inch (27-GRC) empty conduits from panelboard into accessible ceiling space or
space designated to be ceiling space in the future. Stub four 1-inch (27-GRC) empty conduits
into raised floor space or below slab not on grade.

Arrange conductors in gutters into groups and bundle and wrap with wire ties.

Comply with NECA 1.
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IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Division 16 Section "Electrical Identification."

Create a directory to indicate installed circuit loads and incorporating Owner's final room
designations. Obtain approval before installing. Use a computer or typewriter to create
directory; handwritten directories are not acceptable.

Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Division 16 Section "Electrical Identification.”

Device Nameplates: Label each branch circuit device in distribution panelboards with a
nameplate complying with requirements for identification specified in Division 16 Section
"Electrical Identification.”

FIELD QUALITY CONTROL

Perform tests and inspections.

Acceptance Testing Preparation:

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

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test 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.
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.

END OF SECTION 16442
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SECTION16491

FUSES
PART 1 - GENERAL

1.1 SUMMARY

A.  Section Includes: Cartridge fuses rated 600-V ac and less

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

B.  Operation and maintenance data.

1.3 QUALITY ASSURANCE

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

B. Comply with NEMA FU 1 for cartridge fuses.

C.  Comply with NFPA 70.
PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

Cooper Bussmann, Inc.
Edison Fuse, Inc.
Ferraz Shawmut, Inc.
Littelfuse, Inc.

_-bb)l\)'——*

2.2 CARTRIDGE FUSES

A.  Characteristics: NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent
with circuit voltages.
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PART 3 - EXECUTION

3.1 FUSE APPLICATIONS

Service Entrance: Class RK1, time delay
Feeders: Class RKS, time delay

Motor Branch Circuits: Class RKS, time delay.

Other Branch Circuits: Class RKS, time delay

m g 0 W

Control Circuits: Class CC, time delay.

32 INSTALLATION

A. Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.

33 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Division 16 Section
"Electrical Identification” and indicating fuse replacement information on inside door of each
fused switch and adjacent to each fuse block and holder.

END OF SECTION 16491

FUSES 16491-2



	Office of Education Electrical and Generator Improvements
	Title Sheet
	Table of Contents
	Invitation to Bid
	Stage II - Multi-Step Bidding Process
	Stage II - Project Schedule
	Bid Form
	Bid Bond
	Instructions and Subcontractors List Form
	Contractor's Agreement
	Performance Bond
	Payment Bond
	Certificate of Substantial Completion
	General Contractor Performance Rating Form
	Specifications
	01100-Summary
	01310-Project Management
	01330-submittal Procedures
	01731-Cutting and Patching
	01770-Closeout Procedures
	01781-Project Documents
	09255-Gypsum Board Assemblies
	09511-Accoustical Panel Ceilings
	09653-Wall Base
	09900-Painting
	Mechanical
	13500-Balancing
	15010-General Conditions
	15020-Seismic
	15040-Testing
	15050-Materials & Methods
	15180-Insulation
	15700-HVAC Equipment
	15800-Air Distribution
	15900-Temperature Control
	Section 16000
	16051-Common Work Results
	16060-Grounding and Bonding
	16073-Hangars and Supports
	16074-Vibration and Seismic Control
	16075-Electrical Identification
	16120-Conductors and Cables
	16130-Raceways and Boxes
	16231-Engine Generators
	16289-Transient Voltage Suppression
	16451-Transfer Switches
	16441-Switchboards
	16442-Panelboards
	Untitled




