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Current copies of the following documents are hereby made part of these
contract documents by reference. These documents are available on the DFCM
web site at http://dfcm.utah.gov or are available upon request from DFCM:

DFCM Supplemental General Conditions dated July 15, 2008
DFCM General Conditions dated May 25, 2005
DFCM Application and Certificate for Payment dated May 25, 2005

Technical Specifications:
Drawings:

The Agreement and General Conditions dated May 25, 2005 have
been updated from versions that were formally adopted and in use

prior to this date. The changes made to the General Conditions are
identified in a document entitled Revisions to General Conditions
that is available on DFCM’s web site at http://dfcm.utah.gov
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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:

Project Name: Security Upgrade — Davis Applied Technology College — Kaysville, Utah
DFCM Project No: 08083220

Project Description: _Install new CCTV system and exterior security lighting.
Construction Cost Estimate: _$175,000

Company Contact Fax

Electro Specialist, Inc. Mr. Jeff Davis (801) 572-5658
Hidden Peak Electric Co., Inc. Mr. Derek Lee (801) 262-5689
Integrated Controls & Electric Inc. Mr. Rick Bowen (801) 732-0452
KGM Electric L.L.C. Mr. Kim Madsen (435) 835-1790
Patriot Construction Mr. Roan Poulter (888) 867-1845
Positive Power, LLC Mr. George Langlois (801) 731-8908
Power Electric Company Mr. Joseph Gormally (801) 288-1065
Probst Electric Mr. Riley Probst (435) 657-1956
Taylor Electric and Engineering Mr. Ryan J. Taylor (801) 413-1361
Utah Controls, Inc. Mr. Scott Porter (801) 990-1955
Wade Electric Mr. Shawn L. Wade (801) 467-3944

The bid documents will be available on Wednesday May 6, 2009 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 Darrell Hunting, Project Manager,
DFCM, at (801) 244-7647. No others are to be contacted regarding this project.

A MANDATORY pre-bid meeting and site visit will be held at 2:00PM on Wednesday May 13, 2009 in room
#1022 at DATC — 550 East 300 South Kaysville, UT. 84037. All pre-qualified prime contractors wishing to bid
on this project must attend this meeting.

Bids must be submitted by 3:00 PM on Tuesday, May 26, 2009 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
JOANNA REESE, 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: Security Upgrade - Davis ATC — Kaysville, Utah
DFCM PROJECT #: 08083220

Event Day Date Time Place
Stage Il Bidding Documents | Wednesday May 6, 2009 | 10:00 AM DFCM
Available 4110 State Office Building
SLC, UT and the DFCM web site*
Mandatory Pre-bid Site Wednesday May 13,2009 | 2:00 PM DATC - 550 East 300 South
Meeting Kaysville, UT. 84037
Room # 1022
Deadline for Submitting Monday May 18,2009 | 1:00 PM [Darrell Hunting — DFCM
Questions E-mail — dhunting@utah.gov
/Addendum Deadline Thursday May 21,2009 | 2:00 PM [DFCM web site*
(exception for bid delays)
Prime Contractors Turn in Tuesday May 26, 2009 | 3:00 PM DFCM
Bid and Bid Bond 4110 State Office Building
SLC, UT
Subcontractors List Due Wednesday May 27,2009 | 3:00 PM |DFCM
4110 State Office Building
SLC, UT
Fax 801-538-3677
Substantial Completion Wednesday | September 30, | 4:00 PM [On Site
Date 2009

* 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
Security Upgrade - Davis ATC — Kaysville, Utah, DEFCM PROJECT NO. 08083220 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:

Base Bid
DOLLARS ($ )

(In case of discrepancy, written amount shall govern)

I/We guarantee that the Work will be Substantially Complete by September 30, 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

DFCM Form 7a 071508 9



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

DFCM Form 7b 071508 20



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



PROJECT MANUAL

November 26, 2008

DAVIS APPLIED TECHNOLOGY COLLEGE
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DFCM Project # 08083220

SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1- GENERAL

11

A.

12

13

14

15

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Electrical equipment coordination and installation.
Sleeves for raceways and cables.

Sleeve seals.

Grout.

Common electrical installation requirements.

grLOdDE

DEFINITIONS
EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

Product Data: For deeve seals.

COORDINATION
Coordinate arrangement, mounting, and support of electrical equipment:

1 To alow maximum possible headroom unless specific mounting heights that reduce
headroom are indicated.

2. To provide for ease of disconnecting the equipment with minimum interference to other
installations.

3. To alow right of way for piping and conduit installed at required slope.

4, So connecting raceways, cables, wireways, cable trays, and busways will be clear of
obstructions and of the working and access space of other equipment.

Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete,
masonry walls, and other structural components as they are constructed.

COMMON WORK RESULTS FOR ELECTRICAL 260500-1



Security Upgrade Davis Applied Technology College
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D.

DFCM Project # 08083220

Coordinate location of access panels and doors for electrical items that are behind finished
surfaces or otherwise concealed. Access doors and panels are specified in Division 08 Section
"Access Doors and Frames."

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”."

PART 2 - PRODUCTS

21

22

A.

B.

A.

SLEEVES FOR RACEWAY S AND CABLES

Cast-Iron Pipe Sleeves. Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated.

Sleeves for 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 deeve cross-section rectangle perimeter equal to, or more than, 50 inches

(1270 mm) and 1 or more sides equa to, or more than, 16 inches (400 mm),
thickness shall be 0.138 inch (3.5 mm).

SLEEVE SEALS

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, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

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.

3. Pressure Plates: Stainless steel. Include two for each sealing element.

4, Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements. Include one for each sealing element.

COMMON WORK RESULTS FOR ELECTRICAL 260500-2
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23

A.

DFCM Project # 08083220

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

31

3.2

A.

G.

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 systemsinstalled at arequired 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.
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 deevesto length for mounting flush with both surfaces of walls.

Extend deevesinstalled 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 deeve and raceway
or cable, unless indicated otherwise.

Seal space outside of sleeves with grout for penetrations of concrete and masonry
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3.3

34

DFCM Project # 08083220

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 07 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. Comply with requirements in Division 07 Section
"Penetration Firestopping.”

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: Sea penetrations using cast-iron pipe sleeves and
mechanical sleeve seals. Select deeve size to allow for 1-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve sedls.

Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleevesto alow
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 firerated floor and wall assemblies for electrical

installations to restore original fire-resistance rating of assembly. Firestopping materials and
installation requirements are specified in Division 07 Section "Penetration Firestopping.”

END OF SECTION 260500
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

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

SUMMARY
1 This Section includes methods and materials for grounding systems and equipment.

SUBMITTALS
Product Data: For each type of product indicated.

Other Informational Submittals: Plans showing dimensioned as-built locations of grounding
features specified in Part 3 "Field Quality Control" Article, including the following:
1 Ground rods.

Quadlification Data: For testing agency and testing agency's field supervisor.
Field quality-control test reports.

Operation and Maintenance Data: For grounding to include the following in emergency,
operation, and maintenance manuals:

a Tests shall be to determine if ground resistance or impedance values remain within
specified maximums, and instructions shall recommend corrective action if they do
not.

b. Include recommended testing intervals.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1 Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association to supervise on-site testing specified in Part 3.

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

PART 2 - PRODUCTS

21

22

23

A.

CONDUCTORS

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

Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors. ASTM B 8.

Tinned Conductors: ASTM B 33.

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

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

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

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

rpODPE

o0

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 aloy, 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 stedl, sectional type; 3/4 inch byl10 feet (19 mm by 3 m) in
diameter.
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PART 3 - EXECUTION
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A.

3.2

APPLICATIONS

Conductors; Install solid conductor for No. 8 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.

1 Bury at least 24 inches (600 mm) below grade.
2. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct bank when
indicated as part of duct-bank installation.

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.

Grounding Bus: Install in electrical and telephone equipment rooms, in rooms housing service
equipment, and elsewhere as indicated.

1. Install bus on insulated spacers 1 inch (25 mm), minimum, from wall 6 inches (150 mm)
above finished floor, unless otherwise indicated.

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top
of doorway, down to specified height above floor, and connect to horizontal bus.

Conductor Terminations and Connections:

=

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, Connectionsto Structural Steel: Welded connectors.

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

Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole
floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above finished floor. If
necessary, install ground rod before manhole is placed and provide No. /0 AWG bare, tinned-
copper conductor from ground rod into manhole through a waterproof sleeve in manhole wall.
Protect ground rods passing through concrete floor with a double wrapping of pressure-sensitive
insulating tape or heat-shrunk insulating sleeve from 2 inches (50 mm) above to 6 inches (150
mm) below concrete. Seal floor opening with waterproof, nonshrink grout.

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

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

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

Feeders and branch circuits.

Lighting circuits.

Receptacle circuits.

Computer and Rack-M ounted Electronic Equipment Circuits: Install insulated equipment
grounding conductor in branch-circuit runs from equipment-area power panels and
power-distribution units.

5. Communications Cable Tray

PN PE

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

INSTALLATION

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

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

FIELD QUALITY CONTROL

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

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 |EEE 81.

3. Prepare dimensioned drawings locating each test well, ground rod and ground rod
assembly, and other grounding electrodes. Identify each by letter in alphabetical order,
and key to the record of tests and observations. Include the number of rods driven and
their depth at each location, and include observations of weather and other phenomena
that may affect test results. Describe measures taken to improve test results.

B.  Report measured ground resistances that exceed the following values:

1 Power and Lighting Equipment or System with Capacity 500 kVA and Less: 10 ohms.

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

END OF SECTION 260526
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1- GENERAL

11

A.

12

13

15

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

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.

DEFINITIONS

EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS
Product Data: For each type of product indicated.
Quadlification Data: For testing agency.

Field quality-control test reports.

QUALITY ASSURANCE

Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a member company of the InterNational Electrical Testing
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.

1 Testing Agency's Field Supervisor: Person currently certified by the InterNational
Electrical Testing Association or the National Institute for Certification in Engineering
Technologies to supervise on-site testing specified in Part 3.

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.
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Comply with NFPA 70.

COORDINATION

Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they
are constructed.

PART 2 - PRODUCTS

21

22

23

A.

B.

C.

A.

B.

A.

B.

CONDUCTORS AND CABLES

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

Alcan Products Corporation; Alcan Cable Division.
American Insulated Wire Corp.; a Leviton Company.
General Cable Corporation.

Senator Wire & Cable Company.

Southwire Company.

agrwdE

Copper Conductors. Comply with NEMA WC 70.

Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN.

CONNECTORS AND SPLICES

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

AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.
O-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.

Tyco Electronics Corp.

agrwdE

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 stedl, 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.
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Sleeves for Rectangular Openings. Galvanized sheet steel with minimum 0.052- or 0.138-inch
(1.3- or 3.5-mm) thickness as indicated and of length to suit application.

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”

SLEEVE SEALS

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

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.

PR

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: Stainless steel. Include two for each sealing element.

3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements. Include one for each sealing element.

PART 3 - EXECUTION

31

A.

B.

3.2

E.

CONDUCTOR MATERIAL APPLICATIONS

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

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

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

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

Feeders Concealed in Cellings, Walls, Partitions, and Crawlspaces. Type THHN-THWN,
single conductors in raceway.

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

Feeders Installed below Raised Flooring: Type THHN-THWN, single conductors in raceway.
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Exposed Branch Circuits, Including in Crawlspaces: Type THHN-THWN, single conductorsin
raceway.

Branch Circuits Conceded in Ceilings, Walls, and Partitions: Type THHN-THWN, single
conductors in raceway.

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

Branch Circuits Installed below Raised Flooring: 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.

Class 2 Contral Circuits: Type THHN-THWN, in raceway.

INSTALLATION OF CONDUCTORS AND CABLES

Conceal cablesin 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 26 Section "Hangers and Supports for Electrical Systems.”
Identify and color-code conductors and cables according to Division 26 Section "ldentification
for Electrical Systems.”

CONNECTIONS

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

UL 486A 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 12 inches (300 mm) of dack.
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SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of dabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
Rectangular Sleeve Minimum Metal Thickness:

1 For sleeve rectangle perimeter less than 50 inches (1270 mm) and no side greater than 16
inches (400 mm), thickness shall be 0.052 inch (1.3 mm).

2. For deeve rectangle perimeter equal to, or greater than, 50 inches (1270 mm) and 1 or
more sides equal to, or greater than, 16 inches (400 mm), thickness shall be 0.138 inch
(3.5 mm).

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 deevesto length for mounting flush with both wall surfaces.
Extend sleevesingtalled 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 deeve sedl isto beinstalled.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

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 07 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 07 Section "Penetration Firestopping.”

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 seeve seals.

Underground Exterior-Wall Penetrations: Install cast-iron "wall pipes' for sleeves. Size
dleeves to allow for 1-inch (25-mm) annular clear space between cable and sleeve for installing
mechanical sleeve seals.
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3.6 SLEEVE-SEAL INSTALLATION

A. Ingtall to seal underground exterior-wall penetrations.

B.  Usetype and number of sealing el ements recommended by manufacturer for cable material and
size. Position cable in center of deeve. 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.

3.7 FIRESTOPPING

A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Divison 07 Section "Penetration
Firestopping.”

3.8 FIELD QUALITY CONTROL
A.  Peformtests and inspections and prepare test reports.

B.  Testsand Inspections:

1 Perform each visua and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

C. Test Reports: Prepare awritten 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.

END OF SECTION 260519
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

11

12

13

14

A.

m o 0 w

m

r ©

RELATED DOCUMENTS

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

SUMMARY

This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring.

DEFINITIONS

EMT: Electrical metallic tubing.

ENT: Electrical nonmetallic tubing.

EPDM: Ethylene-propylene-diene terpolymer rubber.
FMC: Flexible metal conduit.

IMC: Intermediate metal conduit.

LFMC: Liquidtight flexible metal conduit.

LFENC: Liquidtight flexible nonmetallic conduit.
NBR: Acrylonitrile-butadiene rubber.

RNC: Rigid nonmetallic conduit.

SUBMITTALS

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

Manufacturer Seismic Qualification Certification: Submit certification that enclosures and
cabinets and their mounting provisions, including those for internal components, will withstand
seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical
Systems.” Include the following:

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.
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a The term "withstand" means "the cabinet or enclosure will remain in place without
separation of any parts when subjected to the seismic forces specified.”

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.

C. Quadlification Data: For professional engineer and testing agency.

D.  Source quality-control test reports.

15 QUALITY ASSURANCE

A. 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.

B.  Comply with NFPA 70.

PART 2 - PRODUCTS

21 METAL CONDUIT AND TUBING

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

AFC Cable Systems, Inc.

Alflex Inc.

Allied Tube & Conduit; a Tyco International Ltd. Co.
Anamet Electrical, Inc.; Anaconda Metal Hose.
Electri-Flex Co.

Manhattan/CDT/Cole-Flex.

Maverick Tube Corporation.

O-Z Gedney; aunit of General Signal.

Wheatland Tube Company.

©CONORWNE

B. Rigid Steel Conduit: ANSI C80.1.
C. IMC: ANSI C80.6.
D. PVC-Coated Steel Conduit: PV C-coated rigid steel conduit.

1. Comply with NEMA RN 1.
2. Coating Thickness: 0.040 inch (1 mm), minimum.

E. EMT: ANSI C80.3.

F. FMC: Zinc-coated steel.
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LFMC: Flexible steel conduit with PV C jacket.

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: Steel or die-cast, set-screw or compression type.

3 Coating for Fittings for PV C-Coated Conduit: Minimum thickness, 0.040 inch (1 mm),
with overlapping sleeves protecting threaded joints.

Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector assemblies,
and compounded for use to lubricate and protect threaded raceway joints from corrosion and
enhance their conductivity.

NONMETALLIC CONDUIT AND TUBING

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. AFC Cable Systems, Inc.

2. Anamet Electrical, Inc.; Anaconda Metal Hose.
3. Arnco Corporation.

4, CANTEX Inc.

5. CertainTeed Corp.; Pipe & Plastics Group.

6. Condux Internationa, Inc.

7. ElecSYS, Inc.

8. Electri-Flex Co.

9

. Lamson & Sessions; Carlon Electrical Products.

10. Manhattan/CDT/Cole-Flex.

11. RACO; aHubbell Company.

12. Thomas & Betts Corporation.

ENT: NEMATC 13.

RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.

LFNC: UL 1660.

Fittingsfor ENT and RNC: NEMA TC 3; match to conduit or tubing type and material.

Fittingsfor LFNC: UL 514B.

OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS

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

Endot Industries Inc.

IPEX Inc.

Lamson & Sessions; Carlon Electrical Products.

PN PE

Description: Comply with UL 2024; flexible type, approved for plenum installation.

METAL WIREWAY S

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 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.

SURFACE RACEWAY S

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

a Butler Manufacturing Company; Walker Division.
b. Enduro Systems, Inc.; Composite Products Division.
C. Hubbell Incorporated; Wiring Device-Kellems Division.
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Lamson & Sessions; Carlon Electrical Products.
Panduit Corp.

Walker Systems, Inc.; Wiremold Company (The).
Wiremold Company (The); Electrical Sales Division.

Q@—~pa

BOXES, ENCLOSURES, AND CABINETS

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

Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

Hoffman.

Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
O-Z/Gedney; a unit of General Signal.

RACO; a Hubbell Company.

Robroy Industries, Inc.; Enclosure Division.

Scott Fetzer Co.; Addet Division.

10.  Spring City Electrical Manufacturing Company.

11. Thomas & Betts Corporation.

12.  Walker Systems, Inc.; Wiremold Company (The).

13.  Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

©CONORWNE

Sheet Metal Outlet and Device Boxes: NEMA OS 1.

Cast-Metal Outlet and Device Boxes. NEMA FB 1, ferrous aloy, TypeFD, with gasketed
cover.

Metal Floor Boxes: Cast metal, fully adjustable, rectangular.
Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Meta Access, Pull, and Junction Boxes: NEMA FB 1, galvanized, cast iron with gasketed
cover.

Hinged-Cover Enclosures. NEMA 250, Type 1, with continuous-hinge cover with flush latch,
unless otherwise indicated.

1. Metal Enclosures: Stedl, finished inside and out with manufacturer's standard enamel.
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 barriersto separate wiring of different systems and voltage.

Accessory feet where required for freestanding equi pment.

gD
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HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
Description: Comply with SCTE 77.

1 Color of Frame and Cover: Gray.

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

3. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural
load rating consistent with enclosure.

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

5. Cover Legend: Molded lettering, "ELECTRIC." "TELEPHONE."

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

7. Handholes 12 inches wide by 24 inches long (300 mm wide by 600 mm long) and larger
shall have inserts for cable racks and pulling-in irons installed before concrete is poured.

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

1 Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

a Armorcast Products Company.
b. Carson Industries LLC.

C. CDR Systems Corporation.

d. NewBasis.

Fiberglass Handholes and Boxes with Polymer-Concrete Frame and Cover: Sheet-molded,

fiberglass-reinforced, polyester-resin enclosure joined to polymer-concrete top ring or frame.

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

a Armorcast Products Company.
b. Carson Industries LLC.
C. Christy Concrete Products.
d. Synertech Moulded Products, Inc.; adivision of Oldcastle Precast.

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

a Carson Industries LLC.
b. Christy Concrete Products.
C. Nordic Fiberglass, Inc.

SLEEVES FOR RACEWAYS

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized sted, 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.
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Sleeves for Rectangular Openings. Galvanized sheet steel with minimum 0.052- or 0.138-inch
(1.3- or 3.5-mm) thickness as indicated and of length to suit application.

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”

SLEEVE SEALS

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

Advance Products & Systems, Inc.
Calpico, Inc.

Metraflex Co.

Pipeline Seal and Insulator, Inc.

PR

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: Stainless steel. Include two for each sealing element.

3. Connecting Bolts and Nuts: Stainless steel of length required to secure pressure plates to
sealing elements. Include one for each sealing element.

SOURCE QUALITY CONTROL FOR UNDERGROUND ENCLOSURES

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

1 Tests of materials shall be performed by a independent testing agency.

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

3. Testing machine pressure gages shall have current calibration certification complying
with 1SO 9000 and I SO 10012, and traceable to NIST standards.

PART 3 - EXECUTION

31

A.

RACEWAY APPLICATION
Outdoors: Apply raceway products as specified below, unless otherwise indicated:

Exposed Conduit: Rigid steel conduit.

Concealed Conduit, Aboveground: Rigid steel or IMC conduit.

Underground Conduit: RNC, Type EPC-40-PVC, direct buried.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Mator-Driven Equipment): LFMC.

rpODPE
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5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.
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.

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.

7 Raceways for Optical Fiber or Communications Cable in Spaces Used for Environmental
Air: Plenum-type, optical fiber/communications cable raceway.

8. Raceways for Optical Fiber or Communications Cable Risers in Vertical Shafts: Riser-
type, optical fiber/communications cable raceway.

9. Raceways for Concealed General Purpose Distribution of Optical Fiber or
Communications Cable:  Riser-type, optical fiber/communications cable raceway
Plenum-type, optical fiber/communications cable raceway.

10. Boxes and Enclosures. NEMA 250, Type 1, except use NEMA 250, Type4, 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.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with that
material. Patch and seal all joints, nicks, and scrapes in PVC coating after installing
conduits and fittings. Use sealant recommended by fitting manufacturer.

Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum
raceways are installed for such circuits and pass through concrete, install in nonmetallic seeve.

Do not install aluminum conduits in contact with concrete.

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.
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C.  Complete raceway installation before starting conductor installation.

D.  Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical
Systems."

E.  Arrange stub-ups so curved portions of bends are not visible above the finished dab.

F. 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.

G. Conceal conduit and EMT within finished walls, cellings, and floors, unless otherwise
indicated.

H. Raceways Embedded in Slabs:

1 Run conduit larger than 1-inch (27-mm) trade size, paralel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to dab
support.

2. Arrange raceways to cross building expansion joints at right angles with expansion
fittings.

3. Change from ENT to RNC, Type EPC-40-PVC, rigid steel conduit, or IMC before rising
above the floor.

l. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

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

K. Install pull wiresin 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.

L. Raceways for Optical Fiber and Communications Cable: Install raceways, metalic and
nonmetallic, rigid and flexible, 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.

M. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with
listed sealing compound. For concealed raceways, install each fitting in aflush 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:
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1 Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.
2. Where otherwise required by NFPA 70.

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

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.

Set metal floor boxes level and flush with finished floor surface.

Set nonmetallic floor boxeslevel. Trim after installation to fit flush with finished floor surface.

INSTALLATION OF UNDERGROUND CONDUIT
Direct-Buried Conduit:

1 Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench
bottom as specified in Division 31 Section "Earth Moving" for pipe less than 6 inches
(150 mm) in nominal diameter.

Install backfill as specified in Division 31 Section "Earth Moving."

After installing conduit, backfill and compact. Start at tie-in point, and work toward end

of conduit run, leaving conduit at end of run free to move with expansion and contraction

as temperature changes during this process. Firmly hand tamp backfill around conduit to

provide maximum supporting strength. After placing controlled backfill to within 12

inches (300 mm) of finished grade, make fina conduit connection a end of run and

complete backfilling with norma compaction as specified in Division 31 Section "Earth

Moving."

4, Install manufactured duct elbows for stub-ups a 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.

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

wn

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 equi pment.

6. 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.
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INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

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

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

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

Install handholes and boxes with bottom below the frost line, below grade.

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

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

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate seeve selection and application with selection and application of firestopping
specified in Division 07 Section "Penetration Firestopping.”

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install seeves during erection of dabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
Rectangular Sleeve Minimum Metal Thickness:

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

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches (1270
mm) and 1 or more sides equal to, or greater than, 16 inches (400 mm), thickness shall be
0.138 inch (3.5 mm).

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 deevesto length for mounting flush with both surfaces of walls.

Extend deevesinstalled 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 seeve and raceway
unless sleeve sedl isto beinstalled or unless seismic criteriarequire different clearance.
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Seal space outside of sleeves with grout for penetrations of concrete and masonry and with
approved joint compound for gypsum board assemblies.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve
and raceway, using joint sealant appropriate for size, depth, and location of joint. Refer to
Division 07 Section "Joint Sealants' for materials and installation.

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway penetrations. Install sleeves and seal with firestop materials. Comply
with Division 07 Section "Penetration Firestopping."

Roof-Penetration Sleeves: Sea penetration of individua raceways with flexible, boot-type
flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical
sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space between pipe
and deeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Install cast-iron "wall pipes' for seeves. Size
deeves to dlow for 1-inch (25-mm) annular clear space between raceway and deeve for
installing mechanical deeve sedls.

SLEEVE-SEAL INSTALLATION
Install to seal underground, exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway material
and size. Position raceway in center of seeve. Assemble mechanical deeve seals and install in
annular space between raceway and sleeve. Tighten bolts against pressure plates that cause
sealing elements to expand and make watertight seal.

FIRESTOPPING

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 07 Section "Penetration Firestopping."

PROTECTION

Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are
without damage or deterioration at time of Substantial Completion.

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

2. Repair damage to PV C or paint finishes with matching touchup coating recommended by
manufacturer.

END OF SECTION 260533
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

11

A.

12

13

14

15

RELATED DOCUMENTS

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

SUMMARY
This Section includes the following:

Identification for raceway and metal-clad cable.

Identification for conductors and communication and control cable.
Underground-line warning tape.

Warning labels and signs.

Instruction signs.

Equipment identification labels.

Miscellaneous identification products.

Nogak,rwdhpr

SUBMITTALS
Product Data: For each electrical identification product indicated.

Identification Schedulee An index of nomenclature of electrica equipment and system
components used in identification signs and labels.

Samples: For each type of label and sign to illustrate size, colors, lettering style, mounting
provisions, and graphic features of identification products.

QUALITY ASSURANCE

Comply with ANSI A13.1 and ANSI C2.

Comply with NFPA 70.

Comply with 29 CFR 1910.145.

COORDINATION

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

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553-1
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B.  Coordinate instalation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

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

D. Install identifying devices before installing acoustical ceilings and similar conceal ment.

PART 2 - PRODUCTS

21 RACEWAY AND METAL-CLAD CABLE IDENTIFICATION MATERIALS

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

B.  Color for Printed Legend:

1 Power Circuits: Black letters on an orange field.
2. Legend: Indicate system or service and voltage, if applicable.

C. 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.

D. Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping
action.

E. Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2
inches (50 mm) long, with diameter sized to suit diameter of raceway or cable it identifies and
to stay in place by gripping action.

F. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; 2 inches (50 mm)
wide; compounded for outdoor use.

22 CONDUCTOR AND COMMUNICATION- AND CONTROL-CABLE IDENTIFICATION
MATERIALS

A.  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.

B. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.

C.  Aluminum Wraparound Marker Labels: Cut from 0.014-inch- (0.35-mm-) thick aluminum
sheet, with stamped, embossed, or scribed legend, and fitted with tabs and matching slots for
permanently securing around wire or cable jacket or around groups of conductors.

D. Maeta Tags: Brass or duminum, 2 by 2 by 0.05 inch (50 by 50 by 1.3 mm), with stamped
legend, punched for use with self-locking nylon tie fastener.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553-2
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E. WriteOn Tags: Polyester tag, 0.010 inch (0.25 mm) thick, with corrosion-resistant grommet
and polyester or nylon tie for attachment to conductor or cable.

1 Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.
2.3 UNDERGROUND-LINE WARNING TAPE
A.  Description: Permanent, bright-colored, continuous-printed, polyethylene tape.

1. Not less than 6 inches (150 mm) wide by 4 mils (0.102 mm) thick.
2. Compounded for permanent direct-burial service.
3. Embedded continuous metallic strip or core.
4, Printed legend shall indicate type of underground line.

24 WARNING LABELS AND SIGNS

A.  Comply with NFPA 70 and 29 CFR 1910.145.

B.  Self-Adhesive Warning Labels: Factory printed, multicolor, pressure-sensitive adhesive labels,
configured for display on front cover, door, or other access to eguipment, unless otherwise
indicated.

C. Baked-Enamel Warning Signs: Preprinted aluminum signs, punched or drilled for fasteners,
with colors, legend, and size required for application. 1/4-inch (6.4-mm) grommets in corners
for mounting. Nominal size, 7 by 10 inches (180 by 250 mm).

D. Metal-Backed, Butyrate Warning Signs:. 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. 1/4-inch (6.4-mm) grommets in corners for mounting.
Nominal size, 10 by 14 inches (250 by 360 mm).

E.  Warning label and sign shal 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)."
25 INSTRUCTION SIGNS
A.  Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch (1.6 mm) thick for signs
up to 20 sg. in. (129 sg. cm) and 1/8 inch (3.2 mm) thick for larger sizes.
1 Engraved legend with black letters on white face.
2. Punched or drilled for mechanical fasteners.
3 Framed with mitered acrylic molding and arranged for attachment at applicable
equipment.
IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553-3
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EQUIPMENT IDENTIFICATION LABELS

Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent process.
Minimum letter height shall be 3/8 inch (10 mm).

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch (10 mm). Overlay shall
provide a westherproof and ultraviolet-resistant seal for label.

Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10 mm).

Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting.
White letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10 mm).

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be
1inch (25 mm).

MISCELLANEOUS IDENTIFICATION PRODUCTS

Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties.
Minimum Width: 3/16 inch (5 mm).

Tensile Strength: 50 Ib (22.6 kg), minimum.

Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).
Color: Black, except where used for color-coding.

PO PE

Paint: Paint materials and application requirements are specified in Divison 09 painting
Sections.

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

31

A.

APPLICATION

Raceways and Duct Banks More Than 600 VV Concealed within Buildings: 4-inch- (100-mm-)
wide black stripes on 10-inch (250-mm) centers over orange background that extends full length
of raceway or duct and is 12 inches (300 mm) wide. Stencil legend "DANGER CONCEALED
HIGH VOLTAGE WIRING" with 3-inch- (75-mm-) high black letters on 20-inch (500-mm)
centers. Stop stripes at legends. Apply to the following finished surfaces:

1 Floor surface directly above conduits running beneath and within 12 inches (300 mm) of
afloor that isin contact with earth or is framed above unexcavated space.

2. Wall surfaces directly external to raceways concealed within wall.

3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in
the building, or concealed above suspended ceilings.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553-4
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B.  Power-Circuit Conductor Identification: For secondary conductors No. 1/0 AWG and larger in
vaults, pull and junction boxes, manholes, and handholes use color-coding conductor tape.
Identify source and circuit number of each set of conductors. For single conductor cables,
identify phase in addition to the above.

C.  Branch-Circuit Conductor Identification: Where there are conductors for more than three
branch circuits in same junction or pull box, use color-coding conductor tape aluminum
wraparound marker labels. Identify each ungrounded conductor according to source and circuit
number.

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

E. Auxiliary Electrica Systems Conductor Identification: Identify field-installed alarm, control,
signal, sound, intercommunications, voice, and data 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
Operation and Maintenance Manual.

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

G.  Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Comply
with 29 CFR 1910.145 and apply baked-enamel warning signs. Identify system voltage with
black letters on an orange background. Apply to exterior of door, cover, or other access.

1 Equipment with Multiple Power or Control Sources: Apply to door or cover of
equipment including, but not limited to, the following:

a Power transfer switches.
b. Controls with external control power connections.

2. Equipment Requiring Workspace Clearance According to NFPA 70: Unless otherwise
indicated, apply to door or cover of equipment but not on flush panelboards and similar
equipment in finished spaces.

H. Instruction Signs:

1 Operating Instructions:  Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Instal instruction
signs with approved legend where instructions are needed for system or equipment
operation.

2. Emergency Operating Instructions: 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.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553-5
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l. Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and 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: Engraved, laminated acrylic or melamine label. Unless
otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-) high
letters on 1-1/2-inch- (38-mm-) high label; where 2 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 |etters to those appropriate for
viewing from the floor.

2. Equipment to Be Labeled:

a Panelboards, electrical cabinets, and enclosures.
b. Access doors and panels for concealed electrical items.
C. Electrical switchgear and switchboards.
d. Transformers.
e Electrical substations.
f. Emergency system boxes and enclosures.
0. Motor-control centers.
h. Disconnect switches.
i Enclosed circuit breakers.
J- Motor starters.
k. Push-button stations.
l. Power transfer equipment.
m.  Contactors.
n. Remote-controlled switches, dimmer modules, and control devices.
0. Battery inverter units.
p. Battery racks.
g. Power-generating units.
r. Voice and data cable terminal equipment.
S. Master clock and program equipment.
t. Intercommunication and call system master and staff stations.
u. Tdevision/audio components, racks, and controls.
V. Fire-alarm control panel and annunciators.
W. Security and intrusion-detection control stations, control panels, terminal cabinets,
and racks.
X. Monitoring and control equipment.
y. Uninterruptible power supply equipment.
Z Terminals, racks, and patch panels for voice and data communication and for
signal and control functions.
IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553-6
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INSTALLATION

Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

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

Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

Attach nonadhesive signs and plastic labels with screws and auxiliary hardware appropriate to
the location and substrate.

System ldentification Color Banding for Raceways and Cables: Each color band shall
completely encircle cable or conduit. Place adjacent bands of two-color markings in contact,
side by side. Locate bands at changesin 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 aress.

Color-Coding for Phase and Voltage Level Identification, 600 V and Less: Use the colors listed
below for ungrounded service, feeder, and branch-circuit conductors.

1 Color shall be factory applied or, for sizes larger than No. 10 AWG if authorities having
jurisdiction permit, field applied.
2. Colors for 208/120-V Circuits:

a Phase A: Black.
b. Phase B: Red.
C. Phase C: Blue.

3. Colorsfor 480/277-V Circuits:

a Phase A: Brown.
b. Phase B: Orange.
C. Phase C: Y€low.

4, Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for aminimum
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.
L ocate bands to avoid obscuring factory cable markings.

Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or
cable at alocation with high visibility and accessibility.

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
trenchexceeds 16 inches (400 mm) overall.

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553-7
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J. Painted Identification: Prepare surface and apply paint according to Division 09 painting
Sections.

END OF SECTION 260553

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553-8
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SECTION 265600 - EXTERIOR LIGHTING

PART 1 - GENERAL

11

A.

12

13

w

m o o

14

RELATED DOCUMENTS

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

SUMMARY

This Section includes the following:

Exterior luminaires with lamps and ballasts.

L uminaire-mounted photoelectric relays.

Poles and accessories.
Luminaire lowering devices.

PR

DEFINITIONS

CRI: Color-rendering index.

HID: High-intensity discharge.

Luminaire: Complete lighting fixture, including ballast housing if provided.

Pole: Luminaire support structure, including tower used for large area illumination.

Standard: Same definition as "Pole" above.

STRUCTURAL ANALY SIS CRITERIA FOR POLE SELECTION

Dead Load: Weight of luminaire and its horizontal and vertical supports, lowering devices, and
supporting structure, applied as stated in AASHTO LTSA4.

Live Load: Singleload of 500 |bf (2224 N), distributed as stated in AASHTO LTS-4.

Ice Load: Load of 3 |bf/sg. ft. (143.6 Pa), applied as stated in AASHTO LTS-4.

Wind Load: Pressure of wind on pole and luminaire, calculated and applied as stated in
AASHTO LTSA.

1 Wind speed for calculating wind load for poles 50 feet (15 m) or less in height is 110
mph (177 km/h).

EXTERIOR LIGHTING 265600-1
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15 SUBMITTALS

A. Product Data: For each luminaire, pole, and support component, arranged in order of lighting
unit designation. Include data on features, accessories, finishes, and the following:

1

A

B ©©oNo

0.

11.
12.

Physical description of luminaire, including materials, dimensions, effective projected
areg, and verification of indicated parameters.

Details of attaching luminaires and accessories.

Details of installation and construction.

Luminaire materials.

Photometric data based on laboratory tests of each luminaire type, complete with
indicated lamps, ballasts, and accessories.

a For indicated luminaires, photometric data shall be certified by a qualified
independent testing agency. Photometric data for remaining luminaires shall be
certified by manufacturer.

b. Photometric data shall be certified by manufacturer's laboratory with a current
accreditation under the National Voluntary Laboratory Accreditation Program for
Energy Efficient Lighting Products.

Photoelectric relays.

Ballasts, including energy-efficiency data.

Lamps, including life, output, and energy-efficiency data.

Materials, dimensions, and finishes of poles.

Means of attaching luminaires to supports, and indication that attachment is suitable for
components involved.

Anchor bolts for poles.

Manufactured pole foundations.

B.  Shop Drawings:

1
2.

3.

Anchor-bolt templates keyed to specific poles and certified by manufacturer.

Design calculations, certified by a qualified professiona engineer, indicating strength of
screw foundations and soil conditions on which they are based.

Wiring Diagrams. Power and control wiring.

C. Samplesfor Verification: For products designated for sample submission in Exterior Lighting
Device Schedule. Each sample shall include lamps and ballasts.

D. Pole and Support Component Certificates: Signed by manufacturers of poles, certifying that
products are designed for indicated load requirements in AASHTOLTS4 and that load
imposed by luminaire has been included in design.

E. Quadlification Data: For agencies providing photometric data for lighting fixtures.

F. Field quality-control test reports.

G.  Operation and Maintenance Data: For luminaires and poles to include in emergency, operation,
and maintenance manuals.

H.  Warranty: Specia warranty specified in this Section.

EXTERIOR LIGHTING 265600-2
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QUALITY ASSURANCE

Luminaire Photometric Data Testing Laboratory Quadlifications: Provided by manufacturers
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program
for Energy Efficient Lighting Products.

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as
defined by OSHA in 29 CFR 1910.7.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with IEEE C2, "National Electrical Safety Code."

Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING
Package aluminum poles for shipping according to ASTM B 660.

Store poles on decay-resistant-treated skids at least 12 inches (300 mm) above grade and
vegetation. Support poles to prevent distortion and arrange to provide free air circulation.

Handle wood poles so they will not be damaged. Do not use pointed tools that can indent pole
surface more than 1/4 inch (6 mm) deep. Do not apply tools to section of pole to be installed
below ground line.

Retain factory-applied pole wrappings on fiberglass and laminated wood poles until right before
poleinstalation. Handle poles with web fabric straps.

Retain factory-applied pole wrappings on metal poles until right before pole installation. For
poles with nonmetallic finishes, handle with web fabric straps.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace products that fail in materials or workmanship; that corrode; or that fade, stain,
perforate, erode, or chalk due to effects of weather or solar radiation within specified warranty
period. Manufacturer may exclude lightning damage, hall damage, vandalism, abuse, or
unauthorized repairs or aterations from special warranty coverage.

Warranty Period for Luminaires. Five years from date of Substantial Completion.
Warranty Period for Metal Corrosion: Five years from date of Substantial Completion.
Warranty Period for Color Retention: Five years from date of Substantial Completion.
Warranty Period for Lamps. Replace lamps and fuses that fail within 12 months from
date of Substantial Completion; furnish replacement lamps and fuses that fail within the
second 12 months from date of Substantial Completion.

PN PE

EXTERIOR LIGHTING 265600-3
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5. Warranty Period for Poles: Repair or replace lighting poles and standards that fail in
finish, materials, and workmanship within manufacturer's standard warranty period, but
not less than three years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:

B. In Exterior Lighting Device Schedule where titles below are column or row headings that
introduce lists, the following requirements apply to product selection:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
2.2 LUMINAIRES, GENERAL REQUIREMENTS

A.  Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet
locations by an NRTL acceptable to authorities having jurisdiction.

B. Comply with IESNA RP-8 for parameters of lateral light distribution patterns indicated for
[uminaires.

C. Metd Parts: Free of burrs and sharp corners and edges.

D. Sheet Metal Components: Corrosion-resistant aluminum, unless otherwise indicated. Form and
support to prevent warping and sagging.

E. Housings: Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or
deform in use. Provide filter/breather for enclosed luminaires.

F. Doors, Frames, and Other Internal Access. Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position. Doors shall be removable for cleaning or
replacing lenses. Designed to disconnect ballast when door opens.

G.  Exposed Hardware Material: Stainless stedl.

H. Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to heat,
and UV radiation.

l. Light Shields: Meta baffles, factory installed and field adjustable, arranged to block light
distribution to indicated portion of normally illuminated area or field.

J. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:

1 White Surfaces: 85 percent.
EXTERIOR LIGHTING 265600-4
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2. Specular Surfaces: 83 percent.
3. Diffusing Specular Surfaces. 75 percent.

Lenses and Refractors Gaskets: Use heat- and aging-resistant resilient gaskets to seal and
cushion lenses and refractorsin luminaire doors.

Luminaire Finish: Manufacturer's standard paint applied to factory-assembled and -tested
luminaire before shipping. Where indicated, match finish process and color of pole or support
materials.

Factory-Applied Finish for Steel Luminaires. Comply with NAAMM's "Metal Finishes Manual
for Architectural and Metal Products' for recommendations for applying and designating
finishes.

1 Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to
remove dirt, oil, grease, and other contaminants that could impair paint bond. Grind
welds and polish surfaces to a smooth, even finish. Remove mill scale and rugt, if
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal
Blast Cleaning," or SSPC-SP 8, "Pickling."

2. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of
primer and two finish coats of high-gloss, high-build polyurethane enamel.

a Color: Asselected by Owner from manufacturer's standard catalog of colors.

Factory-Applied Finish for Aluminum Luminaires: Comply with NAAMM's "Metal Finishes
Manua for Architectural and Metal Products® for recommendations for applying and
designating finishes.

1 Finish designations prefixed by AA comply with the system established by the
Aluminum Association for designating aluminum finishes.

2. Natural Satin Finish: Provide fine, directional, medium satin polish (AA-M32); buff
complying with AA-M20; and seal aluminum surfaces with clear, hard-coat wax.

3. Class|, Clear Anodic Finish: AA-M32C22A41 (Mechanical Finish: medium satin;
Chemical Finish: etched, medium matte; Anodic Coating: Architectural Class|, clear
coating 0.018 mm or thicker) complying with AAMA 611.

4. Class |, Color Anodic Finish: AA-M32C22A42/A44 (Mechanical Finish: medium satin;
Chemical Finish: etched, medium matte; Anodic Coating: Architectura Classl,
integrally colored or eectrolyticaly deposited color coating 0.018 mm or thicker)
complying with AAMA 611.

a Color: As selected by the Architect.

BALLASTS FOR HID LAMPS

Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction
of average lamp life. Include the following features, unless otherwise indicated:

1 Ballast Circuit: Constant-wattage autotransformer or regulating high-power-factor type.
2. Minimum Starting Temperature: Minus 22 deg F (Minus 30 deg C).
3. Normal Ambient Operating Temperature: 104 deg F (40 deg C).

EXTERIOR LIGHTING 265600-5

©2006 Spectrum Engineers, Inc.



Security Upgrade Davis Applied Technology College

24

25

DFCM Project # 08083220

4, Ballast Fuses: One in each ungrounded power supply conductor. Voltage and current
ratings as recommended by ballast manufacturer.

HID LAMPS

Pulse-Start, Metal-Halide Lamps. Minimum CRI 65, and color temperature 4000 K.

POLES AND SUPPORT COMPONENTS, GENERAL REQUIREMENTS
Structural Characteristics: Comply with AASHTO LTS4.

1 Wind-Load Strength of Poles: Adequate at indicated heights above grade without failure,
permanent deflection, or whipping in steady winds of speed indicated in Part 1
"Structural Analysis Criteriafor Pole Selection” Article, with a gust factor of 1.3.

2. Strength Analysis:  For each pole, multiply the actual equivalent projected area of
luminaires and brackets by a factor of 1.1 to obtain the equivalent projected area to be
used in pole selection strength analysis.

Luminaire Attachment Provisions.  Comply with luminaire manufacturers mounting
requirements. Use stainless-stedl fasteners and mounting bolts, unless otherwise indicated.

Mountings, Fasteners, and Appurtenances: Corrosion-resistant items compatible with support
components.

1 Materials: Shall not cause galvanic action at contact points.

2. Anchor Bolts, Leveling Nuts, Bolt Caps, and Washers: Hot-dip galvanized after
fabrication, unless stainless-steel items are indicated.

3. Anchor-Bolt Template: Plywood or stedl.

Concrete Pole Foundations: Cast in place, with anchor bolts to match pole-base flange.
Concrete, reinforcement, and formwork are specified in Division 03 Section "Cast-in-Place
Concrete."

Power-Installed Screw Foundations: Factory fabricated by pole manufacturer, with structural
steel complying with ASTM A 36/A36M and hot-dip galvanized according to
ASTM A 123/A 123M; and with top-plate and mounting bolts to match pole base flange and
strength required to support pole, luminaire, and accessories.

Breakaway Supports: Frangible breakaway supports, tested by an independent testing agency
acceptable to authorities having jurisdiction, according to AASHTO LTS4.

2.6 STEEL POLES
A. Poles: Comply with ASTM A 500, Grade B, carbon steel with a minimum yield of 46,000 psig
(317 MPa); 1-piece construction up to 40 feet (12 m) in height with access handhole in pole
wall.
1 Shape: Square, straight.
EXTERIOR LIGHTING 265600-6
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2. Mounting Provisions. Butt flange for bolted mounting on foundation or breakaway
support.

B. Steel Mast Arms. Single-arm type, continuously welded to pole attachment plate. Material and
finish same as pole.

C. Brackets for Luminaires. Detachable, cantilever, without underbrace.

1 Adapter fitting welded to pole and bracket, then bolted together with stainless-steel bolts.

2. Cross Section: Tapered oval, with straight tubular end section to accommodate
luminaire.

3. Match pole material and finish.

D. Steps: Fixed steel, with nondip treads, positioned for 15-inch (381-mm) vertical spacing,
alternating on opposite sides of pole; first step at elevation 10 feet (3 m) above finished grade.

E. Intermediate Handhole and Cable Support: Weathertight, 3-by-5-inch (76-by-127-mm)
handhole located at midpoint of pole with cover for access to internal welded attachment lug for
electric cable support grip.

F. Grounding and Bonding Lugs: Welded 1/2-inch (13-mm) threaded lug, complying with
requirements in Division 26 Section "Grounding and Bonding for Electrical Systems," listed for
attaching grounding and bonding conductors of type and size listed in that Section, and
accessible through handhole.

G. Cable Support Grip: Wire-mesh type with rotating attachment eye, sized for diameter of cable
and rated for aminimum load equal to weight of supported cable times a 5.0 safety factor.

H.  Platform for Lamp and Ballast Servicing: Factory fabricated of steel with finish matching that
of pole.

l. Prime-Coat Finish: Manufacturer's standard prime-coat finish ready for field painting.
J. Galvanized Finish: After fabrication, hot-dip galvanize complying with ASTM A 123/A 123M.

K.  Factory-Painted Finish: Comply with NAAMM's "Metal Finishes Manual for Architectural and
Metal Products' for recommendations for applying and designating finishes.

1 Surface Preparation: Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to
remove dirt, oil, grease, and other contaminants that could impair paint bond. Grind
welds and polish surfaces to a smooth, even finish. Remove mill scale and rugt, if
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal
Blast Cleaning," or SSPC-SP 8, "Pickling."

2. Interior Surfaces of Pole: One coat of bituminous paint, or otherwise treat for equal
corrosion protection.

3. Exterior Surfaces: Manufacturer's standard finish consisting of one or more coats of
primer and two finish coats of high-gloss, high-build polyurethane enamel.

a Color: Asindicated by manufacturer's designations.

EXTERIOR LIGHTING 265600-7
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POLE ACCESSORIES
Minimum 1800-W transformer, protected by replaceable fuses, mounted behind access cover.

Base Covers: Manufacturers' standard metal units, arranged to cover pole's mounting bolts and
nuts. Finish same as pole.

Transformer Type Base: Same material and color as pole. Coordinate dimensions to suit pole's
base flange and accept indicated accessories.

PART 3 - EXECUTION

31 LUMINAIRE INSTALLATION
A. Ingal lampsin each luminaire.
B.  Fasten luminaireto indicated structural supports.
1 Use fastening methods and materials selected to resist seismic forces defined for the
application and approved by manufacturer.
C.  Adjust luminaires that require field adjustment or aiming. Include adjustment of photoelectric
deviceto prevent false operation of relay by artificia light sources.
3.2 POLE INSTALLATION
A.  Align pole foundations and poles for optimum directional aignment of luminaires and their
mounting provisions on the pole.
B. Clearances. Maintain the following minimum horizontal distances of poles from surface and
underground features, unless otherwise indicated on Drawings:
1 Fire Hydrants and Storm Drainage Piping: 60 inches (1520 mm).
2. Water, Gas, Electric, Communication, and Sewer Lines. 10 feet (3 m).
3. Trees: 15 feet (5 m).
C.  Concrete Pole Foundations: Set anchor bolts according to anchor-bolt templates furnished by
pole manufacturer. Concrete materials, installation, and finishing requirements are specified in
Division 03 Section "Cast-in-Place Concrete."
D. Foundation-Mounted Poles: Mount pole with leveling nuts, and tighten top nuts to torque level
recommended by pole manufacturer.
1 Use anchor bolts and nuts selected to resist seismic forces defined for the application and
approved by manufacturer.
2. Grout void between pole base and foundation. Use nonshrink or expanding concrete
grout firmly packed to fill space.
3. Install base covers, unless otherwise indicated.
EXTERIOR LIGHTING 265600-8
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4, Use a short piece of 1/2-inch- (13-mm-) diameter pipe to make a drain hole through
grout. Arrange to drain condensation from interior of pole.

Embedded Poles with Tamped Earth Backfill: Set poles to depth below finished grade indicated
on Drawings, but not less than one-sixth of pole height.

1 Dig holes large enough to permit use of tampersin the full depth of hole.
2. Backfill in 6-inch (150-mm) layers and thoroughly tamp each layer so compaction of
backfill is equal to or greater than that of undisturbed earth.

Embedded Poles with Concrete Backfill: Set poles in augered holes to depth below finished
grade indicated on Drawings, but not less than one-sixth of pole height.

1 Make holes 6 inches (150 mm) in diameter larger than pole diameter.

2. Fill augered hole around pole with air-entrained concrete having a minimum compressive
strength of 3000 psi (20 MPa) at 28 days, and finish in a dome above finished grade.

3. Use a short piece of 1/2-inch- (13-mm-) diameter pipe to make a drain hole through
concrete dome. Arrange to drain condensation from interior of pole.

4, Cure concrete a minimum of 72 hours before performing work on pole.

Poles and Pole Foundations Set in Concrete Paved Areas. Install poles with minimum of 6-
inch- (150-mm-) wide, unpaved gap between the pole or pole foundation and the edge of
adjacent concrete slab. Fill unpaved ring with pea gravel to alevel 1 inch (25 mm) below top of
concrete slab.

Raise and set poles using web fabric dings (not chain or cable).

BOLLARD LUMINAIRE INSTALLATION
Align units for optimum directional alignment of light distribution.

Install on concrete base with top 4 inches (100 mm) above finished grade or surface at bollard
location. Cast conduit into base, and shape base to match shape of bollard base. Finish by
troweling and rubbing smooth. Concrete materials, installation, and finishing are specified in
Division 03 Section "Cast-in-Place Concrete."

34 INSTALLATION OF INDIVIDUAL GROUND-MOUNTING LUMINAIRES
A. Install on concrete base with top 4 inches (100 mm) above finished grade or surface at luminaire
location. Cast conduit into base, and finish by troweling and rubbing smooth. Concrete
materials, installation, and finishing are specified in Divison 03 Section "Cast-in-Place
Concrete."
35 CORROSION PREVENTION
A.  Aluminum: Do not use in contact with earth or concrete. When in direct contact with a
dissimilar metal, protect aluminum by insulating fittings or treatment.
EXTERIOR LIGHTING 265600-9
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Steel Conduits: Comply with Division 26 Section "Raceway and Boxes for Electrical Systems."
In concrete foundations, wrap conduit with 0.010-inch- (0.254-mm-) thick, pipe-wrapping
plastic tape applied with a 50 percent overlap.

GROUNDING

Ground metal poles and support structures according to Division 26 Section "Grounding and
Bonding for Electrical Systems."

1 Install grounding electrode for each pole, unless otherwise indicated.
2. Install grounding conductor pigtail in the base for connecting luminaire to grounding
system.

Ground nonmetallic poles and support structures according to Division 26 Section "Grounding
and Bonding for Electrical Systems."

1 Install grounding electrode for each pole.

2. Install grounding conductor and conductor protector.

3. Ground metallic components of pole accessories and foundations.
FIELD QUALITY CONTROL

Inspect each installed fixture for damage. Replace damaged fixtures and components.

[llumination Observations: Verify normal operation of lighting units after installing luminaires
and energizing circuits with normal power source.

1 Verify operation of photoelectric controls.

Prepare a written report of tests, inspections, observations, and verifications indicating and
interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain luminaire lowering devices. Refer to Divison01 Section
"Demonstration and Training."

END OF SECTION 265600
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SECTION 281300 - ACCESS CONTROL AND SECURITY SYSTEMS

PART 1- GENERAL

11 RELATED DOCUMENTS

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

12 SUMMARY

A.  This Section includes additions of access controlled doors to the existing access control and
monitoring system currently installed in the Administration Building. Work shall include
connecting new doors to existing network controllers and providing new network controllers
with associated home run network cabling back to the existing main server. The existing
system with currently installed existing doors shall remain functional. The security access
system shall have the following:

1 Access Control:

Regulating access through indicated doors.
Anti-passback.

Surge and tamper protection.

Credential cards and readers.

Push-button switches.

RS-232 ASCII interface.

Monitoring of field-installed devices.
Reporting.

S@roppooTe

13 DEFINITIONS

A. ABA Track: Magnetic stripe that is encoded on track 2, at 75-bpi density in binary-coded
decimal format; for example, 5-bit, 16-character set.

B. CCTV: Closed-circuit television.

C. Controller: An intelligent peripheral control unit that uses a computer for controlling its
operation. Where thisterm is presented with an initial capital letter, this definition applies.

D. CPU: Central processing unit.
E. Credentia: Dataassigned to an entity and used to identify that entity.
F. Identifier: A credential card, keypad personal identification number or code, biometric

characteristic, or other unique identification entered as data into the entry-control database for

ACCESS CONTROL 281300-1
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the purpose of identifying an individual. Where this term is presented with an initial capital
letter, this definition applies.

I/O: Input/Output.

LAN: Local area network.

LED: Light-emitting diode.

Location: A Location on the network having a Controller-to-Controller communications link,
with additional Controllers connected with RS-485 communications loop. Where this term is
presented with aninitial capital letter, this definition applies.

RS-485: An TIA/EIA standard for multipoint communications.

TCP/IP: Transport control protocol/Internet protocol incorporated into Microsoft Windows.
UPS: Uninterruptible power supply.

Wiegand: Patented magnetic principle that uses specially treated wires embedded in the
credential card.

SYSTEM DESCRIPTION

System shall consist of existing and new controllers interconnected on existing homerun
network cabling or on new home run cabling as indicated in the drawings. Existing controllers

currently have enough spare inputs to accommodate the upgrade to the system without adding
new controllers to existing locations.

1 System Requirements: Provide components compatible with the existing TAC iNet
access control and security system.

PERFORMANCE REQUIREMENTS

Security access system shall use a single database for access-control and credential-creation
functions.

Digtributed Processing: System shall be a fully distributed processing system so that
information, including time, date, valid codes, access levels, and similar data, is downloaded to
Controllers so that each Controller makes access-control decisions for that Location.

Field equipment shal include Controllers, electrified locking hardware, and card readers.
Door status and Request to Exit functions are not required.

Door Hardware Interface: Retrofit of new electrified hardware on existing doors shall require a
high degree of professional experience and it shall be required as part of this work to retrofit
new electric strikes and power transfers into existing frames and electrified panic hardware onto
existing doors. It shall be the responsibility of the security contractor to provide this level of
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door hardware installation experience from either in-house installers or a third party hardware
contractor.

SUBMITTALS

Product Data: For each type of product indicated. Include operating characteristics, furnished
specialties, and accessories. Reference each product to a location on Drawings. Test and
evaluation data presented in Product Data shall comply with SIA BIO-01.

Shop Drawings:
1 Diagrams for conduit and cable management at the typical door.
2. Wiring Diagrams. Show typical wiring schematics for all devices

Field quality-control test reports.

Operation and Maintenance Data:  For security system to include in emergency, operation, and
maintenance manuals. In addition to items specified in Division 01 Section "Operation and
Maintenance Data"' include the following:

1 Hard copies of manufacturer's specification sheets, operating specifications, design
guides, user's guides for software and hardware, and PDF files on CD-ROM of the hard-
copy submittal.

2. System installation and setup guides, with data forms to plan and record options and
setup decisions.

QUALITY ASSURANCE

Installer Qualifications: An employer of workers trained and approved by manufacturer.
Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as
defined by OSHA in 29 CFR 1910.7, and that is acceptabl e to authorities having jurisdiction.

Source Limitations: Obtain Centra Station, workstations, Controllers, Identifier readers, and all
software through one source from a single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

Comply with NFPA 70, "Nationa Electrical Code."

Comply with SIA DC-01 and SIA DC-03.

DELIVERY, STORAGE, AND HANDLING

Controllers:
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1 Store in temperature and humidity-controlled environment in original manufacturer's
sealed containers. Maintain ambient temperature between 50 and 85 deg F (10 and 30
deg C), and not more than 80 percent relative humidity, noncondensing.

2. Open each container; verify contents against packing list, and file copy of packing list,
complete with container identification for inclusion in operation and maintenance data.

3. Mark packing list with designations that have been assigned to materials and equipment
for recording in the system labeling schedules that are generated by cable and asset
management system specified in Part 2.

4, Save original manufacturer's containers and packing materials and deliver as directed
under provisions covering extra materials.

19 PROJECT CONDITIONS

A.  Environmental Conditions: System shall be capable of withstanding the geographic
environmental conditions without mechanical or electrical damage or degradation of operating

capability.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1 Manufacturers. Subject to compliance with requirements, provide products by one of the
manufacturers specified.

22 SECURITY ACCESS SYSTEM

A. Manufacturer:
1. TAC iNet
2. HID card readers

B.  Controller Software:
1 Controllers shall be compatible with the existing software management system and
operate as an autonomous intelligent processing unit.

C. Controller-to-Controller Communications:
1. Controller-to-Controller Communications. RS-485, 4-wire, point-to-point, regenerative
(repeater) communications network methodology.
2. RS-485 communications signal shall be regenerated at each Controller.
2.3 SYSTEM DATABASE

A.  System database shall retain all existing parameters and constraints associated with each system
device.
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A.

25

2.6

2.7

2.8

A.

DFCM Project # 08083220
SURGE AND TAMPER PROTECTION

Surge Protection (New Controller Locations): Protect components from voltage surges

originating external to equipment housing and entering through power, communication, signal,

control, or sensing leads. Include surge protection for external wiring of each conductor-entry
connection to components.

1 Minimum Protection for Power Connections 120V and More:  Auxiliary panel
suppressors complying with requirements in Division 26 Section "Transient-Voltage
Suppression for Low-Voltage Electrical Power Circuits."

2. Minimum Protection for Communication, Signal, Control, and Low-Voltage Power
Connections: Comply with requirements in Division 26 Section "Transient-Voltage
Suppression for Low-Voltage Electrical Power Circuits' as recommended by
manufacturer for type of line being protected.

CONTROLLERS

Controllers:  Provide system required controllers for complete compatibility with existing
system.

CARD READERS

New card readers shall be compatible in function with existing readers and previoudy issued
cards.

Display: LED or other type of visual indicator display shall provide visua status indications
and user prompts. Indicate power on/off, whether user passage requests have been accepted or
rejected, and whether the door is locked or unlocked.

Touch Plate and Proximity Readers:
1 The card reader shall read proximity cards in a range from contact to at least 4 inches
from the reader.

DOOR HARDWARE INTERFACE

Electric Door Strikes (Cylindrical locksets): Use end-of-line resistors to provide power line
supervision. Power and signal shall be from the Controller. Security contractor shall furnisnh
and install electric strikes as a retrofit into the existing door frames. Provide the HES 5900
Series concealed electric strike.

Electric Door Strikes (Panic Exit Hardware): Use end-of-line resistors to provide power line
supervision. Power and signal shall be from the Controller. Security contractor shall furnish
and install electric strikes as a retrofit onto the existing door frames. Provide the HES 9500
Series surface mounted electric strike.

CABLES

Manufacturers:
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Anixter, Inc.

Belden Inc.; Electronics Division.

CommScope.

Mohawk/CDT; adivision of Cable Design Technologies.

West Penn Wire/CDT; adivision of Cable Design Technologies.

grLODdDE

B.  Comply with Division 28 Section "Conductors and Cables for Electronic Safety and Security.”
C.  RS-485 communications require 2 twisted pairs, with a distance limitation of 4000 feet.

D. Plenum-Type, RS-485 Cable: Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper
conductors, fluorinated-ethylene-propylene insulation, unshielded, and fluorinated-ethylene-
propylene jacket.

1 NFPA 70, Type CMP.
2. Flame Resistance: NFPA 262 Flame Test.

E. Plenum-Type, Paired, Readers and Wiegand Keypads Cable: Paired, 3 pairs, No. 22 AWG,
stranded (7x30) tinned copper conductors, plastic insulation, individual auminum foil-
polypropylene tape shielded pairs each with No. 22 AWG, stranded tinned copper drain wire,
100 percent shield coverage, and fluorinated-ethylene-propylene jacket.

1 NFPA 70, Type CMP.
2. Flame Resistance: NFPA 262 Flame Test.

F. Plenum-Type, Multiconductor, Readers and Wiegand Keypads Cable: 6 conductors,
No. 20 AWG, dtranded (7x28) tinned copper conductors, fluorinated-ethylene-propylene
insulation, overall aluminum foil-polyester tape shield with 100 percent shield coverage plus
tinned copper braid shield with 85 percent shield coverage, and fluorinated-ethylene-propylene
jacket.

1 NFPA 70, Type CMP.
2. Flame Resistance: NFPA 262 Flame Test.

G. Plenum-Type, Paired Lock Cable: 1 pair, twisted, No. 16 AWG, stranded (19x29) tinned
copper conductors, PV C insulation, unshielded, and PV C jacket.
1. NFPA 70, Type CMP.
2. Flame Resistance: NFPA 262 Flame Test.

H.  Plenum-Type, Paired Input Cable: 1 pair, twisted, No. 22 AWG, stranded (7x30) tinned copper
conductors, fluorinated-ethylene-propylene insulation, aluminum foil-polyester tape shield (fail
side out), with No. 22 AWG drain wire, 100 percent shield coverage, and plastic jacket.

1 NFPA 70, Type CMP.
2. Flame Resistance: NFPA 262 Flame Test.

l. Plenum-Type, Paired AC Transformer Cable: 1 pair, twisted, No. 18 AWG, stranded (19x30)
tinned copper conductors, fluorinated-ethylene-propylene insulation, unshielded, and plastic
jacket.

1 NFPA 70, Type CMP.
2. Flame Resistance: NFPA 262 Flame Test.
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29 TRANSFORMERS

A. NFPA 70, Class Il control transformers, NRTL listed. Transformers for security access-control
system shall not be shared with any other system.

PART 3 - EXECUTION

31 EXAMINATION

A. Examine pathway elements intended for cables. Check clearances for raceways and other
elements for compliance with space allocations, instalation tolerances, hazards to cable
installation, and other conditions affecting installation.

B. Examine pathways for network and control cable installation to Controllers, card readers, and
other cable-connected devices to verify actua locations of conduit and/or surface mounted
raceway, including the use of the hollow metal door frames as pathways to the locking
hardware.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 CABLING
A.  Comply with NECA 1, "Good Workmanship in Electrical Contracting."

B.  Wiring Method: Install wiring in existing raceway and/or cable tray where feasible except
within consoles, cabinets, desks, and counters and except in accessible ceiling spaces and in
gypsum board partitions where unenclosed wiring method may be used. Use NRTL-listed
plenum cable in environmental air spaces, including plenum ceilings. Conceal raceway and
cables except in unfinished spaces.

C. Ingtal network data cables using techniques, practices, and methods that are consistent with
Category data grade rating of components and that ensure the performance of completed and
linked signal paths, end to end.

D. Install cableswithout damaging conductors, shield, or jacket.

E. Boxes and enclosures containing security system components or cabling, and which are easily
accessible to employees or to the public, shall be provided with a lock. Boxes above ceiling
level in occupied areas of the building shall not be considered to be accessible. Junction boxes
and small device enclosures below ceiling level and easily accessible to employees or the public
shall be covered with a suitable cover plate.

F. Install end-of-line resistors at the field device location and not at the Controller or panel
location.
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3.6

DFCM Project # 08083220
CABLE APPLICATION

Cable application requirements are minimum requirements and shall be exceeded if
recommended or required by manufacturer of system hardware.

Card Readers and Keypads:
1 Install number of conductor pairs recommended by manufacturer for the functions
specified.

2. For greater distances, install "extender" or "repeater” modules recommended by
manufacturer of the Controller.

3. Install minimum No. 18 AWG shielded cable to readers and keypads that draw 50 mA or
more.

Install minimum No. 16 AWG cable from Controller to electrically powered locks.

GROUNDING
Comply with Division 26 Section "Grounding and Bonding for Electrical Systems.”
Comply with |EEE 1100, "Power and Grounding Sensitive Electronic Equipment.”

Ground cable shields, drain conductors, and equipment to eliminate shock hazard and to
minimize ground loops, common-mode returns, noise pickup, cross talk, and other impairments.

Bond shields and drain conductors to ground at only one point in each circuit.

Signa Ground:

1 Terminal Blocks: Locate in each equipment room and wiring closet; isolate from power
system and equipment grounding.

2. Bus: Mount on wall of main equipment room with standoff insulators.

3. Backbone Cable: Extend from signal ground bus to signal ground terminal in each
equipment room and wiring closet.

INSTALLATION

Install card reader and all associated monitoring devices at doors indicated.

IDENTIFICATION

In addition to requirements in this Article, comply with applicable requirements in Division 26
Section "ldentification for Electrical Systems" and with TIA/EIA-606.

Use unique, alphanumeric designation for each cable, and label cable and jacks, connectors, and
terminals to which it connects with same designation. Use logical and systematic designations
for facility's architectural arrangement.

Label each terminal strip and screw terminal in each cabinet, rack, or panel.
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1 All wiring conductors connected to termina strips shall be individually numbered, and
each cable or wiring group being extended from a panel or cabinet to a building-mounted
device shall be identified with the name and number of the particular device as shown.

2. Each wire connected to building-mounted devices is not required to be numbered at the
device if the color of the wire is consistent with the associated wire connected and
numbered within the panel or cabinet.

D. At completion, cable and asset management software shall reflect as-built conditions.

3.7 SYSTEM SOFTWARE

A.  Test software and database compatibility with new controllers and readers for the complete and
proper operation of systems involved.

3.8 FIELD QUALITY CONTROL

A. Manufacturer's Field Servicee  Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation, including
connections. Report results in writing.

B. Testing Agency: Engage a qualified testing and inspecting agency to perform field tests and
inspections and prepare test reports:

C.  Perform the following field tests and inspections and prepare test reports:

1 Network Cable Procedures: Inspect for physical damage and test each conductor signal
path for continuity and shorts. Use Class 2, bidirectional, Category 5e tester. Test for
faulty connectors, splices, and terminations. Test according to TIA/EIA-568-1,
"Commercial Building Telecommunications Cabling Standards - Part1 General
Requirements.” Link performance for UTP cables must comply with minimum criteriain
TIA/EIA-568-B.

2. Test each circuit and component of each system. Tests shall include, but are not limited
to, measurements of power supply output under maximum load, signal loop resistance,
and leakage to ground where applicable. System components with battery backup shall
be operated on battery power for a period of not less than 10 percent of the calculated
battery operating time. Provide special equipment and software if testing requires special
or dedicated equipment.

3. Operational Test: After installation of cables and connectors, demonstrate product
capability and compliance with requirements. Test each signal path for end-to-end
performance from each end of all pairs installed. Remove temporary connections when
tests have been satisfactorily completed.

D. Remove and replace malfunctioning devices and circuits and retest as specified above.

39 STARTUP SERVICE
A.  Engage afactory-authorized service representative to supervise and assist with startup service.

1 Enroll and prepare badges and access cards for Owner's operators, management, and
security personnel.
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3.10 PROTECTION

A. Maintain strict security during the installation of equipment and software. Rooms housing the
control station, and workstations that have been powered up shall be locked and secured.

311 DEMONSTRATION AND TRAINING

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain security access system.

END OF SECTION 281300
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SECTION 282300 - VIDEO SURVEILLANCE SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS:

A.

Drawings and generd provisions of Contract, including General and Supplementary Conditions
and Division-1 Specification sections, apply to work of this section.

Division-26 Basic Electrical Materials and Methods sections apply to work specified in this
section.

1.2 SUMMARY:

A.

Extent of video surveillance systems work isindicated by drawings and schedules and consists
of retrofitting cameras into the existing Administration building. Video surveillance systems
are comprised of, but not limited to 1P cameras, camera enclosures, network switches (PoE
enabled), signal transmission lines, controls and accessories. All cameras shall be connected
and configured into the Milestone X Protect Corporate software system in order to select, view,
and control the camerainputs.

Work of this section includes raceways, electrical boxes and fittings, mounting hardware for
parapet and wall mounted cameras, wiring/cabling, and control/signal transmission media, as
specified in applicable Divison-16 Basic Electrical Materials and Methods sections, which are
used in conjunction with installation of video surveillance systems.

1.3 SUBMITTALS:

A.

Product Data:  Submit manufacturer's data on video surveillance systems including components
and accessories.

Shop Drawings. Submit layout drawings of video surveillance systems including but not
limited to cameras, monitors, video processors and switchers, showing scaled components and
spatia relationship to associated equipment.

Wiring Diagrams. Submit wiring diagrams for video surveillance systems, including
interconnecting signal/video units and electrical power connections to equipment and
components. Show physical layout of signal and power cabling. Differentiate between portions
of wiring which are manufacturer-installed and portions which are field-installed.

Description of system operation to include exact locations of cameras with field of view and
lens sizes shown. Provide on scaled floor/site plans with scale of /8 IN = 1 FT.
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1.4 QUALITY ASSURANCE:

A.

Manufacturer's Qualifications: Firms regularly engaged in manufacture of video surveillance
systems, components and accessories, of types, capacities and characteristics required, whose
products have been in satisfactory usein similar service for not lessthan 5 years.

Installer's Qualifications: Firmswith at least 5 years of successful installation experience with
projects utilizing video surveillance system work similar to that required for this project and are
factory trained and authorized resellers for AXIS CCTV equipment.

Codes and Standards:

1 Electrical Code Compliance: Comply with applicable local code requirements of the
authority having jurisdiction and NEC 800-Series articles as applicable to installation,
and construction of video surveillance equipment and signal distribution systems.

2. UL Compliance: Comply with applicable requirements of UL Standards 486A and B,
813, 983, 14009, 1410, 1412, 1414, 1416, 1417, and 1418 pertaining to video
surveillance system products. Provide video surveillance systems and components which
are UL-listed and labeled. 1EEE Compliance: Comply with applicable requirements of
IEEE 208, "Video Techniques. Measurement of Resolution of Camera Systems.”

3. EIA Compliance: Comply with applicable requirements of Electronic Industries
Association Standards RS-170, 222, 232, 312, 330, 403, 412, 420, 439, and 455
pertaining to video surveillance equipment and accessories.

4, ANSI/TIA/EIA 568-B. Standards for Category 6 UTP cable.

5. FCC Compliance: Comply with Subpart J of PART 15, FCC Rules pertaining to
computing devices including Class A, Class B, personal and periphera types. Provide
equipment which complies with technical standards for both radiated and power line
conducted interference.

1.4 DELIVERY, STORAGE, AND HANDLING:

A.

Deliver and store video surveillance system components properly packaged in factory-
fabricated type containers. Protect from weather and construction traffic.

Do not install damaged equipment; replace and return damaged units to equipment
manufacturer.

1.5 SEQUENCING AND SCHEDULING:

A.

Coordinate with all other trades during installation of system to minimize possibility of damage
and soiling system during remainder of construction period.

1.6 MAINTENANCE:
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Maintenance Data:  Submit maintenance data and parts list for each video surveillance system
component; including "trouble shooting” maintenance guide. Include that data, product data
and shop drawings in a maintenance manual; in accordance with requirements of Division-1.

PART 2 - PRODUCTS

2.1 MANUFACTURERS:

A.

Manufacturers. Subject to compliance with requirements, provide video surveillance system
products of one of the following (for each type of product):

1. Video Surveillance Wire/Cable:

a Belden Corp.
b. CommScope
C. Mohawk

d. Superior Essex
e West Penn

2. Video Surveillance Equipment:

a AXIS cameras
b. Milestone X Protect Corporate software

2.2 VIDEO SURVEILLANCE SYSTEMS:

A.

General: Provide video surveillance systems, of types, sizes, capacities and electrica
characteristics indicated, consisting of 1P cameras and signal transmission media as required for
complete installation. Except as otherwise indicated, provide manufacturer's standard video
surveillance system components as indicated by published product information, designed and
congtructed as recommended by manufacturer. Provide video surveillance systems with
following functional and construction features as indicated:

Video Surveillance Camera And Lens (Fixed): Provide AXIS 216FD-V cameras (Type 1 and
2) for indoor locations. Provide AX1S 211M cameras (Type 3) for exterior locations, complete
with wesather-proof housing and environmental controls.

Video Surveillance Camera And Lens (PTZ): Provide AXIS 233D cameras (Type 4) with
optional environmental accessories for exterior locations.

2.3 VIDEO SURVEILLANCE SYSTEM CABLING AND ACCESSORIES:

A.

UTP Cable: Provide Category 6, 4 pair UTP cable with plenum rated jacket.
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2.4 RACEWAYS, AND ELECTRICAL BOXES AND FITTINGS:

A. General: Provide raceways, electrical boxes and fittings complying with Division-26 Basic
Electrical Materials and Methods sections "Raceways' and "Electrical Boxes and Fittings', in
accordance with the following listing:

Rigid Sted Conduit.

Rigid Metal Conduit Fittings. Type 1.
Electrica Metallic Tubing (EMT).

EMT Fittings.

Interior Outlet Boxes.

Junction and Pull Boxes.

Bushings, Knockout Closures and Locknuts.

NooohkwdE

PART 3 - EXECUTION
3.1 EXAMINATION:

A. Examine areas and conditions under which video surveillance systems are to be installed, and
notify Contractor in writing of conditions detrimental to proper completion of the work. Do not
proceed with the work until unsatisfactory conditions have been corrected in a manner
acceptable to Installer.

3.2 INSTALLATION OF VIDEO SURVEILLANCE SYSTEMS:

A. Install video surveillance systems and components where indicated, in accordance with
equipment manufacturer's written instructions, in compliance with National Electrical Code, and
with recognized industry practices, to ensure that video surveillance system complies with
reguirements and serves intended purposes.

B. Useextreme carein handling, fishing and pulling-in electronic UTP cable to avoid damage to
cable and shielding. Avoid excessive and sharp bends. Ensure manufacturer's recommended
pulling tensions are not exceeded. Comply with ANSI/TIA/EIA 568-B standards for the
installation and termination of category grade cable.

C. Wiring Method: Install all wiring in raceways, ¥ainch minimum, except where accessible cable
tray isavailable. Multiple home runs may be contained in a single conduit of appropriate size.
Conceal raceways except in unfinished indoor spaces. Conduit fill shall not exceed 40%.

D. Pull conductors simultaneously where more than oneis being installed in same raceway.
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E. All cameralocations shall be field verified prior to permanent installation, using liveimage
views and coordinating with college security personnel for approval.

3.3 GROUNDING:

A.  Provide equipment grounding connections for video surveillance systems asindicated. Ensure
and demonstrate that resistance to solid earth for signalsisless than, or equal to 3 ohms.

3.4 ADJUSTING AND CLEANING:

A. Set field-adjustable video surveillance system components for input voltages, current settings
and frequency settings.

B. Touch-up scratched and marred surfaces to match original finishes; remove dirt and
construction debris.

3.5 FIELD QUALITY CONTROL:

A. Upon completion of installation of video surveillance system components, and after circuitry has
been energized with normal power source, test video surveillance systems to demonstrate
capability and compliance with requirements including, but not limited to, video output signal
strength at outlets selected by Owner. Where possible, correct malfunctioning units at site, then
retest to demonstrate compliance, otherwise remove and replace with new units and proceed
with retesting.

END OF SECTION 282300
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