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VULUS'A ADVERTISEMENT FOR BID
...................................... SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA

COUNTY SCHOOLS FAC DOCUMENT 630

NOTICE is hereby given that sealed bids for: (Facility Name) Spruce Creek Elementary, (Project Name) Replace
60 Ton Chiller, VCS Project Number 2648251, will be received by the School Board of Volusia County
Florida, until (date) 3/11/2026 at (time) 1:00 PM, in the Volusia County Schools Facilities Services Building,
at which time all bids will be publicly opened and read aloud. Bids received after this time will not be
accepted. Bids may be mailed or hand delivered to Volusia County Schools, Facilities Services, 3750
Olson Drive, Daytona Beach Florida 32124.

A MANDATORY PRE-BID CONFERENCE is scheduled for (date) 2/18/2026, (time) 2:00 PM at (location)
Spruce Creek Elementary, 642 Taylor Road, Port Orange Florida 32127. All bidders must attend. The
representative of each bidder shall be an authorized employee of the bidder and shall sign in accordingly.

Documents, including complete specifications, may be examined by appointment at the office of the
Construction Project Manager of record at Facilities Services, 3750 Olson Drive, Daytona Beach Florida
(386) 947-8786.

BID DOCUMENTS ARE AVAILABLE VIA THE VOLUSIA COUNTY SCHOOLS WEBSITE AT:
https://www.vcsedu.org/facilities-design The documents are in PDF format and may be viewed, printed or
saved to your computer.

A310 Bid Bond Included
(The following sentence applies if the A310 Bid Bond is included for this project) Bids must be accompanied
by a bid bond, certified check or cashier’s check in an amount equal to five (5) percent of the total bid.

Bidders for this project are required to hold a current Certificate of Prequalification issued by the School
Board of Volusia County Florida at the time of bid opening. To pre-qualify contact Purchasing, 200 North
Clara Avenue, DelLand Florida 32720; telephone (386)734-7190.

All bids shall be binding for a period of 60 calendar days from the date of bid opening or until School Board
approval of the bid, whichever occurs first. The bid amount of the successful bidder, once approved by
the School Board, shall not be subject to change or withdrawal.

All bids shall be subject to the provisions of the Solicitation, as defined in FAC Document 631, Instructions
to Bidders. It is the sole responsibility of all bidders to fully comply with the provisions of the Solicitation
during this bidding process.

The School Board reserves the right to reject any one or more bids as provided by law.

The School Board of Volusia County Florida

Ruben Colon, Board Chair
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N INSTRUCTIONS TO BIDDERS
VOLUS|A SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA

COINTY-SCHOOLS FAC DOCUMENT 631

TO BIDDERS: You are hereby invited to submit a sealed bid for the following project. Bids will be publicly
opened and read aloud at the time and place designated. Bids received after this time will not be accepted.

1. PROJECT INFORMATION
FACILITY NAME: SPRUCE CREEK ELEMENTARY
PROJECT NAME: REPLACE 60 TON CHILLER
PROJECT NUMBER: 2468251
OWNER: THE SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA
ENGINEER: KIMLEY-HORN AND ASSOCIATES, INC.
BID DATE AND TIME: 3/11/2026 @ 1:00 PM
LOCATION: Volusia County Schools

Facilities Services

Bid Conference Room

3750 Olson Drive

Daytona Beach, Florida 32124
Phone: 386-947-8786

MANDATORY PRE-BID CONFERENCE

DATE AND TIME: 2/18/2026 @ 2:00 PM
LOCATION: Spruce Creek Elementary
642 Taylor Rd.
Port Orange, FL 32127

All Bidders must attend the pre-bid conference. The representative of each Bidder shall be an
authorized employee of the Bidder and shall sign in accordingly.

CONSTRUCTION TIME:
Sixty (60) consecutive calendar days after written “Notice to Proceed”.

BID DOCUMENTS:
Documents, including drawings and specifications, may be examined at the office of:

Kimley-Horn and Associates, Inc.
201 N. Franklin St., Suite 1400, Tampa Florida 33602

Bid documents are available in digital format. Bidders may view, print or save copies of the bid
documents via the Volusia County Schools website at: https://www.vcsedu.org/facilities-design
(Note: documents for proposals not published online.)

BID RESULTS:

The bid results will be available on the district web site at https://www.vcsedu.org/facilities-design
(Note: proposal results not published online.)
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DIRECTIONS TO SCHOOLS AND FACILITIES

Directions to School Board of Volusia County schools and facilities are available via the district website
at: https://www.vcsedu.org/community-information-services/maps-and-directions.
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DEFINITIONS

Contract: (select contract applicable to Project)

X] Standard Form Agreement between Owner and Contractor, AIA Document A101-2017,
as modified by the Owner and General Conditions of the Contract for Construction, AIA
Document A201-2017, as modified by the Owner.

[] Standard Form of Agreement Between Owner and Contractor for a Small Project, FAC
Document 625.

Contractor: The term Contractor as used in this Solicitation shall be defined as provided
in Section 489.105(3), Florida Statutes (2003) and shall be licensed to perform that work
and in direct contractual relationship with Owner.

Bidder: Contractor which has received a certificate of prequalification by the School Board
in conformance with State Board of Education Rules and School Board Policy 604.
Certificate of prequalification shall only entitle a Contractor to submit a bid and shall not
constitute proof of Bidder’s ability to perform a contract or serve as a substitute for any of
the qualifications imposed on Contractor in the Solicitation.

Lowest Responsible Bidder: A Contractor who has the skills, qualifications, ability and
experience to perform the contract, in all respects, as required by the Solicitation and who
has submitted the lowest responsible bid.

Non-responsive bid: Shall include, but not be limited to, submission of a subcontractor
without required licensing, submission of incomplete forms or documentation, failure to
demonstrate the skills, qualifications, ability and experience to perform the contract as
required by the Solicitation of both the Bidder and its subcontractor(s), or any other reason
provided by law.

Self-performance: Performance of work by the Bidder in one or more of the types of work
as disclosed under FAC Document 633, List of Subcontractors, which is undertaken and
completed entirely by his own forces through the use of skilled and unskilled labor,
supervision and equipment owned, operated and controlled by the Bidder without the
assistance, employ, contract or reliance on any third parties, individual or corporate,
except that a total of not more than 10% of the cost of performing the work, that is to be
self-performed, may be expended to utilize outside sources to perform the work and then
only when the third party assistance is so specialized as to be commonly employed in the
industry as it is otherwise not economically reasonable to maintain it internally.

School Board: The School Board of Volusia County Florida. The term “Owner” may be
used interchangeably.

Solicitation: Consists of the following documents: Project Manual, Advertisement for Bid,
Drawings, Addenda. The term includes what is generally defined as “Invitation to Bid” and
“Request for Proposals” in Section 287.012, Fla. Stat. (2003).

Subcontractor: Any person or entity under contract with a Contractor to provide services
or labor for the construction, installation, or repair of an improvement of real property. For
purposes of this Solicitation, this term does not include suppliers who provide only
materials, equipment or supplies to a Contractor.
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3. PREQUALIFICATION OF BIDDERS

The prequalification process and terms and conditions of certificates of prequalification shall be governed
by Volusia County School Board Policy 604.

A Bidder’s failure to hold a certificate of prequalification at the time of bid submittal shall result in the
automatic rejection of that bid.

4, BID SUBMITTAL

Each Bidder, on or before the bid date and time specified above, shall sign and submit, to Volusia County
Schools, Facilities Services, 3750 Olson Drive, Daytona Beach Florida 32124, one (1) original and one (1)
copy of the FAC Document 632, Bid Form, of the Solicitation in the format provided herein, with all bid
information completed and two (2) copies of all other required bid documentation. If bids are delivered by
U.S. mail, or some other form of delivery other than hand-delivery, a return receipt may be requested.
Submittals containing any condition, omissions, unexplained erasures, alterations, items not called for or
irregularities of any kind may be rejected by the School Board. Any additions or deletions made before
bid opening shall be made solely on FAC Document 632, Bid Form. Verbal or digital bid submittals will
not be considered.

Each Bidder’s submittal shall be placed in an envelope and sealed and marked with the name of the
project. Required bid documents included with the Bid Form shall be assembled as follows: FAC Document
632 Bid Form, AIA Document A310 Bid Bond (if required for this project), Power of Attorney (if required for
this project), FAC Document 633 List of Subcontractors and then any other documents required. Bid
documents (original set and copy set) shall be stapled or paperclipped, binders of any kind as well as
separation pages should not be used. Failure to submit any bid document or bid information with the bid,
as specified, shall result in the bid being rejected as non-responsive.

The School Board expressly reserves the right to waive minor technicalities, and to use sufficient time to
investigate the bids and the skills, qualifications, experience and ability of the Bidders and its
subcontractor(s) to fully perform the contract requirements. Any refusal by a Bidder or subcontractor(s) to
respond to the School Board’s request for information shall deem a bid non-responsive and serve as
grounds for rejection of the bid by the School Board. Any documentation requested by School Board
during this investigation process shall not be deemed a supplement to a bid, but as part of its good faith
investigation process. Any withdrawal of a subcontractor by a Bidder without good cause shown shall
deem a bid non-responsive and serve as grounds for rejection of the bid by the School Board; however, in
no event shall any substitution of a subcontractor result in an increase in the bid amount.

A Bidder’s failure to file a protest within the time prescribed in Section 120.57(3), Florida Statutes, shall
constitute a waiver of the right to protest under Chapter 120, Florida Statutes, or by any other means.

Award of the contract will be made to the lowest responsible Bidder for the actual amount bid; however,
the School Board reserves the right to reject all bids as provided by law.

All bids shall be binding for a period of 60 calendar days from the date of bid opening or until School Board
approval of the bid, whichever occurs first. The bid amount of the successful Bidder, once approved by
the School Board, shall not be subject to change or withdrawal.

5. AIA DOCUMENT A310, BID BOND - REQUIRED

If a Bid Bond is required, the Bid and Bid Bond must be accompanied by a certified check or cashier’s
check in an amount equal to five (5) percent of the total bid and shall be made payable to the “School
Board of Volusia County Florida.” The bond or check shall be irrevocable for 60 calendar days from the
date of bid opening or until School Board approval of the bid, whichever occurs first.

All Bidders shall submit one (1) copy of the Bid Bond on form AIA Document A310 Bid Bond. Surety
companies providing Bidders’ bonds shall be licensed to operate in the State of Florida and shall be rated
“excellent” or better by Best Insurance Rating Guide. The bond shall be signed or countersigned by a
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Florida Resident Agent. You must provide a signed Power of Attorney for each copy of the bond. A Bidder
may, at its option, submit a certified check from a Florida bank or a cashier’s check as bid security, original
and one photostat copy required.

6. SUBCONTRACTOR DISCLOSURE

Bidders shall furnish, on the FAC Document 633, List of Subcontractors form, a full disclosure of
subcontractors to be utilized on the project or a clear representation of the Bidder’s intent to self-perform
the work, as defined, as an attachment to FAC Document 632, Bid Form.

7. EXAMINATION OF SITE

Bidders are required to visit the construction site, prior to bidding, compare the Drawings and Specifications
with any work in place and inform themselves of all conditions thereof. Failure to visit site will in no way
relieve the successful Bidder from furnishing materials or performing any work necessary to complete the
project in accordance with the contract documents, and specifications.

8. ADDENDA

Only those Contractors who attend the mandatory pre-bid meeting will be notified via email of the
issuance of Addenda for this project. All addenda will be published on the Owner’s website.
(Note: addenda for proposal projects not published online.)

9. PUBLIC ENTITY CRIME INFORMATION STATEMENT

All invitations to bid as defined by Section 287.012(11), Florida Statutes, requests for proposals as defined
by Section 287.012(16), Florida Statutes, and any contract document described by Section 287.058,
Florida Statutes, shall contain a statement informing persons of the provisions of paragraph (2)(a) of
Section 287.133, Florida Statutes, which reads as follows:

“A person or affiliate who has been placed on the convicted vendor list following a conviction for a
public entity crime may not submit a bid on a contract to provide any goods or services to a public
entity, may not submit a bid on a contract with a public entity for the construction or repair of a
public building or public work, may not submit bids on leases or real property to a public entity,
may not be awarded or perform work as a contractor, supplier, subcontractor, or consultant under
a contract with any public entity, and may not transact business with any public entity in excess of
the threshold amount provided in Section 287.017, for CATEGORY TWO for a period of 36 months
from the date of being placed on the convicted vendor list.”

10. BID PROTEST BOND

As a condition precedent to filing a bid protest pursuant to Section 120.57(3)(f), Florida Statutes, a protestor
shall post a bid protest bond consistent with Section 255.0516, Florida Statutes Any failure by a protestor
to file a bid protest bond with the School Board at the time of filing a bid protest shall result in a dismissal
with prejudice of the protest for failure to comply with Section 255.0516, Florida Statutes All bid protests
must be accompanied by a bid protest bond in the form provided herein and a certified check or cashier’s
check in an amount consistent with that identified in Section 255.0516(1) or (2), Florida Statutes for this
project.

1. CONTRACTOR ACKNOWLEDGMENT FORM

The successful Contractor shall submit an executed Contractor Acknowledgment Form (included in these
specifications) to Facilities Services before work begins. On this form the Contractor acknowledges that it
has been given access to and has read the asbestos survey, management plan, re-inspection report (if
applicable) and/or the certificate of final inspection (if applicable) for the school it will be working in. Further,
it acknowledges that the Contractor must cease work and notify the project manager and asbestos program
manager in the event of encountering materials not previously identified by the aforementioned reports.
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This document must be submitted with the executed contract documents.
12. CONTRACT

The successful Bidder shall execute the Contract for the amount as submitted by the Bidder and approved
by the School Board, within ten (10) working days after written notification of acceptance. A binding
contract exists upon the issuance of the School Board’s Notice of Acceptance of Bid.

The terms and conditions of this Solicitation shall prevail over any other conflicting language until the award
of the contract to the lowest responsible Bidder and issuance of the School Board’'s Notice of Acceptance
of Bid.

13. FAC DOCUMENT 640, PERFORMANCE AND PAYMENT BOND - REQUIRED

If a Performance and Payment is required, the successful Bidder shall submit four (4) signed copies of a
Performance and Payment Bond from a surety insurer authorized to do business in the State of Florida
equal to one hundred percent (100%) of the total contract amount. The School Board’s standard Bond
Form, included herein, shall be used to submit the information. The Performance and Payment Bond shall
be submitted simultaneously with the execution of the Contract. The Performance and Payment Bond
shall be subject to the provisions of Section 255.05, Florida Statutes, and shall not expire until one (1) year
after the date of the Certificate of Final Payment. The Performance and Payment Bond shall be executed
on the same day as the Contract and shall include a Power of Attorney for each copy of the Bond.

14. LIQUIDATED DAMAGES

The parties acknowledge the School Board will suffer damages if the project has not reached Substantial
Completion and Final Completion on the dates set forth in the Contract. The damages suffered by the
School Board, in the event of a delay, are not readily ascertainable. Due to the difficulty in ascertaining
the damages, the Contractor and the Contractor’s surety shall be liable for and shall pay, as liquidated
damages, the sum of five hundred dollars and zero cents ($500.00) per calendar day for each calendar
day or part thereof, the delay in the project continues beyond the deadline set by the terms of the Contract
for Substantial Completion of the work. The parties acknowledge that these sums are not a penalty, but
are the amount agreed upon by the parties as liquidated damages representing the losses to the School
Board which would be incurred in the event the project is delayed by the Contractor beyond the date of
Substantial Completion and the date of Final Completion as set forth in the Contract.

15. TIME OF THE ESSENCE

Any time periods provided for herein which shall end on a Saturday, Sunday, or a legal holiday shall extend
to 5:00 p.m. of the next business day. Time is of the essence in this Contract.
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VOLUSIA T VOLUGA
AR T SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA
h FAC DOCUMENT 632

TO: School Board of Volusia County Florida
Facilities Services
3750 Olson Drive, Daytona Beach Florida 32124
(386) 947-8786

The undersigned, having become familiarized with the local conditions affecting the cost of the work and
with the Drawings and Specifications as prepared by Kimley-Horn and Associates, Inc. hereby submits the
following bid / proposal:

Facility Name: Spruce Creek Elementary
Project Name: Replace 60 Ton Chiller
VCS Project No.: 2648251

COMPANY NAME:
ADDRESS:
PHONE:

| (We) propose to furnish all labor, materials, equipment and services necessary for the completion of the
above project, all in accordance with the Drawings and Specifications hereof, including any addenda
issued, as indicated below.

BASE BID
Note: modify the format in the box below as needed for this project.

As shown on the drawings and specifications, the sum of:

$ )-

ALTERNATES - No alternates for this project.
(Note: A/E insert description below; add additional Alternates as needed.)

ALTERNATE NO.1: (insert description here)
If the owner elects to proceed with Alternate No. 1, as described in the Contract Documents:

[] add / [] deduct
($ )-

UNIT PRICES - No unit prices for this project.
(Note: A/E insert description below; add additional Unit Prices as needed.)

UNIT PRICE A: (insert description here)
If the owner elects to proceed with Unit Price A, as described in the Contract Documents:

[ add / [] deduct
($ ) per
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BID SECURITY - REQUIRED
If required, bid security in an amount equal to 5% of the total bid proposal is enclosed with the
understanding that this proposal shall remain in full effect for a period of 60 days starting at the bid opening

date and time.

The undersigned agrees to commence work under the Contract on or before a date to be specified in the
written FAC Document 650 Notice to Proceed, and to substantially complete the project within sixty (60)
consecutive calendar days thereafter, as specified in Article 3 of AIA Document A101-2017 Agreement, or
Article 2 of FAC Document 625 Agreement, which ever is applicable to this project.

The Bidder acknowledges the following addendum (addenda) is made an integral part of the bid
documents:

Addendum No. Date Issued Addendum No. Date Issued

In submitting this bid / proposal, the Bidder acknowledges this bid / proposal is based on all construction
documents and addenda as posted on the Owner’s website or otherwise provided by the Owner’s
representative. The Owner reserves the right to accept or reject any or all bids / proposals and is not
obligated to accept the lowest responsible bid / proposal.

OFFICIAL COMPANY NAME AND ADDRESS:

By:

(Signature)

(Print Name, Title)
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AIA Document A310" - 2010

Bid Bond

CONTRACTOR: SURETY:
(Name, legal status and address) (Name, legal status and principal place
of business)
ADDITIONS AND DELETIONS:
The author of this document has
added information needed for its
OWNER: completion. The author may also

have revised the text of the original
(Name, legal status and address) AlA standard form. An Additions and
Deletions Report that notes added
information as well as revisions to
the standard form text is available

BOND AMOUNT: $ from the author and should be
reviewed. A vertical line in the left

PROJECT: margin of this document indicates

(Name, location or address, and Project number, if any) where the author has added

necessary information and where
the author has added to or deleted
from the original AIA text.

This document has important legal
consequences. Consultation with an
attorney is encouraged with respect

The Contractor and Surety are bound to the Owner in the amount set forth above, for the
payment of which the Contractor and Surety bind themselves, their heirs, executors,

admip?strators, successors and assign§, jointly and severally, as 'provided herein. The to its completion or modification.
conditions of this Bond are such that if the Owner accepts the bid of the Contractor )

within the time specified in the bid documents, or within such time period as may be Any singular reference to

agreed to by the Owner and Contractor, and the Contractor either (1) enters into a Contractor, Surety, Owner or other

party shall be considered plural

contract with the Owner in accordance with the terms of such bid, and gives such bond or
where applicable.

bonds as may be specified in the bidding or Contract Documents, with a surety admitted
in the jurisdiction of the Project and otherwise acceptable to the Owner, for the faithful
performance of such Contract and for the prompt payment of labor and material furnished
in the prosecution thereof; or (2) pays to the Owner the difference, not to exceed the
amount of this Bond, between the amount specified in said bid and such larger amount
for which the Owner may in good faith contract with another party to perform the work
covered by said bid, then this obligation shall be null and void, otherwise to remain in full
force and effect. The Surety hereby waives any notice of an agreement between the
Owner and Contractor to extend the time in which the Owner may accept the bid. Waiver
of notice by the Surety shall not apply to any extension exceeding sixty (60) days in the
aggregate beyond the time for acceptance of bids specified in the bid documents, and the
Owner and Contractor shall obtain the Surety’s consent for an extension beyond sixty
(60) days.

If this Bond is issued in connection with a subcontractor’s bid to a Contractor, the term
Contractor in this Bond shall be deemed to be Subcontractor and the term Owner shall be
deemed to be Contractor.

When this Bond has been furnished to comply with a statutory or other legal requirement
in the location of the Project, any provision in this Bond conflicting with said statutory or
legal requirement shall be deemed deleted herefrom and provisions conforming to such
statutory or other legal requirement shall be deemed incorporated herein. When so
furnished, the intent is that this Bond shall be construed as a statutory bond and not as a
common law bond.

AIA Document A310™ — 2010. Copyright © 1963, 1970 and 2010 by The American Institute of Architects. All rights reserved. WARNING: This AIA®
Document is protected by U.S. Copyright Law and Intemationa! Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any
portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the law. This document
] was produced by AIA software at 14:02:08 on 07/07/2017 under Order No. 3333522149 which expires on 10/09/2017, and is not for resale.

User Notes: (3B9ADA11)
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Signed and sealed this day of ,

(Contractor as Principal) (Seal)

(Witness) (Title)
(Surety) (Seal)

(Witness) ' (Title)

AlA Document A310™ ~ 2010. Copyright © 1963, 1970 and 2010 by The American institute of Architects. All rights reserved. WARNING: This AIA®
Document is protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any
portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the faw. This document
/ was produced by AlA software at 14:02:08 on 07/07/2017 under Order No. 3333522149 which expires on 10/09/2017, and is not for resale.

User Notes: (3BSADA11)
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fe LIST OF BCONTRACTOR
VOI_US|A ST OF SUBCO CTORS

______________________ SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA
COUNTY SCHOOLS

FAC DOCUMENT 633

Bidder Company Name:
Facility Name: Spruce Creek Elementary
Project Name: Replace 60 Ton Chiller

VCS Project Number: 2648251

This form shall be considered an integral part of FAC Document 632, Bid Form, and shall be submitted
with the Bid Form.

The term Subcontractor as used herein shall be used as defined in FAC Document 631, Instructions to
Bidders.

For each “TYPE OF WORK” listed below, list the name of the subcontractor who will be performing any
portion of that work. Use additional sheets, if needed.

Bidder may list itself to self-perform, as defined in FAC Document 631, Instructions to Bidders, a type of
work when the Bidder is currently licensed to and shall perform that type of work and provides completed
FAC Document 634, Bidder Project Data for Self-Performed Projects, within five (5) days to the date of
this bid, for at least two (2) previously self-performed projects of comparable size and scope of this Contract
for the last five (5) years.

There shall be no exceptions to a Bidder’s obligation to provide the aforementioned documentation in the
time frame provided. Failure to provide any of the aforementioned documentation or comply with the
requirements of this form shall constitute a material deviation from the requirements of this Solicitation and
shall serve as grounds for rejecting the bid as non-responsive.

(Consultant: modify the list of work in the table below as needed for the Project.)

TYPE OF WORK SUBCONTRACTOR
1. HVAC
2. Electrical

Form Rev: 2019-July-01 FAC Document 633 — List of Subcontractors - Page 1 of 1



VOLUSIA

COUNTY SCHOOLS

BIDDER PROJECT DATA
FOR SELF-PERFORMED PORTIONS OF THE WORK

SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA

Facility Name:
Project Name:
VCS Project No.:

Spruce Creek Elementary
Replace 60 Ton Chiller
2648251

FAC DOCUMENT 634

Instructions to Bidder: Work completed in the past 5-years. For each type of work proposed to be self-
performed by Bidder in FAC Document 633 of the Solicitation, provide full responses to this form. In the
event Bidder requires additional space, Bidder is authorized to reproduce this form.

Submitted by - Firm Name:

Firm Address:
Self-performed Project No. 1
Project:
A. Type of Work:
Description: Date Completed:
Location:

Value of Self-performed Work:

Total Project Value:

B. Owner:

Contact Person(s):

Phone:

Email:

Office Address:

C. Arch.orEng.:

Contact Person(s):

Phone:

Email:

Office Address:

Project:

Self-performed Project No. 2

A. Type of Work:

Description:

Date Completed:

Location:

Value of Self-performed Work:

Total Project Value:

B. Owner:

Contact Person(s): Phone:
Email:
Office Address:
C. Arch.orEng.:
Contact Person(s): Phone:

Email:

Office Address:

Form Rev: 2019-July-01

FAC Document 634 —

Bidder Project Data for Self-Performed Portions of the Work
Page 1 of 2



Project:

Self-performed Project No. 3

A.  Type of Work:
Description:

Date Completed:

Location:

B. Owner:

Value of Self-performed Work: Total Project Value:

Email:

Contact Person(s):

Phone:

C. Arch.orEng.:

Email:

Contact Person(s):

Office Address:

Phone:

Office Address:

Project:

Self-performed Project No. 4

A.  Type of Work:
Description:

Date Completed:

Location:

B. Owner:

Value of Self-performed Work: Total Project Value:

Email:

Contact Person(s): Phone:
Email:
Office Address:
C. Arch.orEng.:
Contact Person(s): Phone:

Office Address:

The foregoing is a statement of fact. Any inaccurate information disclosed in this form shall constitute a
major deviation from the Solicitation and result in the rejection of bid as non-responsive to the requirements

of the Solicitation.

Print Name

Title

Signature

Date

Form Rev: 2019-July-01

FAC Document 634 — Bidder Project Data for Self-Performed Portions of the Work
Page 2 of 2




VULUS'A TRENCH SAFETY ACT FORM
___________________ SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA

COUNTY SCHOOLS FAC DOCUMENT 635

Facility Name: Spruce Creek Elementary
Project Name: Replace 60 Ton Chiller
VCS Project No.: 2648251

This form shall be completed, signed and submitted with FAC Document 632, Bid Form. Failure to submit
this form at the time of bid will constitute automatic disqualification and non-acceptance of bid proposal.

The undersigned, herein called "Bidder", has determined to his own complete satisfaction that all portions
of the Florida Trench Safety Act (90-96, Laws of Florida) as the OSHA Excavation Safety Standards 29,
CFR part 1926.650 Subpart P, will be fully complied with and executed properly on this project.

Bidder acknowledges that included in the various items of the proposal and in the Total Bid Price are costs
for complying with the Florida Trench Safety Act (90-96, Laws of Florida) effective October 1, 1990. The
bidder further identifies the costs to be summarized below:

Trench Safety Units of
Measure Measure
(Description) (LF, SY) Unit (Quantity) Unit Cost Extended Cost

o o0 w »

Total

In Witness whereof, the Bidder as hereunto set his signature and affixed his seal

this day of in the year

Firm: (SEAL)

By:

Name and Title:

Form Rev: 2019-July-01 FAC Document 635 — Trench Safety Act Form - Page 1 of 1



N BID PROTEST BOND
VOLUS|A SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA

COUNTY-SCHOOLS FAC DOCUMENT 636

Bond Number:
Facility Name:
Project Name:
VCS Project No.:

KNOW ALL PERSONS BY THESE PRESENTS:

That we, a (select one) [_] corporation [] joint venture [_] partnership [_] proprietorship []

limited liability company organized and existing under the laws of the State of , and duly authorized
to do business in the State of Florida and having its principal place of business at as PRINCIPAL;

and , a surety company, organized under the laws of the State of , and duly authorized to

do business in the State of Florida, whose principal place of business is as SURETY, are held and
firmly bound unto the School Board of Volusia County Florida as OBLIGEE in the amount of
Dollars ($

successors and assigns, jointly and severally.

) for the payment of which sum we bind ourselves, our heirs, personal representatives,

THIS BOND is issued under provisions of Section 255.0516, Florida Statutes. The above-named
principal has initiated an administrative protest pursuant to Section 120.57, Florida Statutes, regarding the
School Board of Volusia County’s (Board) bid solicitation, bid rejection or contract award for the above-
referenced project, which protest is conditioned upon the posting of a bond. The bond shall be conditioned
upon the payment of all costs and attorneys’ fees which may be adjudged against the person filing the
protest in the administrative hearing in which the action is brought and any subsequent appellate court

proceeding.

NOW, THEREFORE, if the Principal, after conclusion or termination of the administrative hearing
process, and/or any appellate court proceedings regarding the protest, shall satisfy all attorneys’ fees,
costs and interest thereon, rendered by final order and/or judgment, in favor of the Board as the prevailing

party, then the obligation shall be null and void; otherwise this bond shall remain in full force and effect.

The Board may bring an action in a proper court on this bond for the amount of such liability,

including all additional costs and attorneys’ fees associated with a claim against the bond.

Form Rev: 2019-July-01 FAC Document 636 — Bid Protest Bond - Page 1 of 2



PRINCIPAL

BY

TITLE (CORPORATE SEAL)
ATTEST

TITLE

SURETY
BY (CORPORATE SEAL)

TITLE

Florida Licensed Insurance Agent

NOTE: Power of attorney showing authority of Surety’s agent or Attorney in fact must be attached.

Form Rev: 2019-July-01 FAC Document 636 — Bid Protest Bond - Page 2 of 2



AlIA Document A101 — 2017

Standard Form of Agreement Between Owner and Contractor
where the basis of payment is a Stipulated Sum

VOLUSIA

COUNTY SCHOOLS

AGREEMENT made as of the day of in the year
(In words, indicate day, month, and year.)

BETWEEN the Owner:
(Name, legal status, address and other information)

School Board of Volusia County Florida
200 North Clara Avenue, DeLand Florida 32720

Document mailing address: 3750 Olson Drive, Daytona Beach Florida 32124

and the Contractor:
(Name, legal status, address and other information)

for the following Project:
(Name, location and detailed description)

The Architect:
(Name, legal status, address and other information)

The Owner and Contractor agree as follows.

Initial AIA Document A101-2017, Standard Form of Agreement Between Owner and Contractor (as modified by Licensee)
School Board of Volusia County Florida
/ Contractor VCS Master 2025-May-01
This document produced under VCS AIA License Order No. __ which expires . Page 1 of 8



Initial

/

TABLE OF ARTICLES

1 THE CONTRACT DOCUMENTS

2 THE WORK OF THIS CONTRACT

3 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION
4 CONTRACT SUM

5 PAYMENTS

6 DISPUTE RESOLUTIONS

7 TEMINATION OR SUSPENSION

8 MISCELLANEOUS PROVISIONS

9 ENUMERATION OF CONTRACT DOCUMENTS

EXHIBIT A INSURANCE AND BONDS

ARTICLE 1  THE CONSTRACT DOCUMENTS

The Contract Documents consist of this Agreement, Conditions of the Contract (General, Supplementary, and other
Conditions), Drawings, Specifications, Addenda issued prior to execution of this Agreement, other documents listed in
this Agreement, and Modifications issued after execution of this Agreement, all of which form the Contract, and are as
fully a part of the Contract as if attached to this Agreement or repeated herein. The Contract represents the entire and
integrated agreement between the parties hereto and supersedes prior negotiations, representations, or agreements, either
written or oral. An enumeration of the Contract Documents, other than a Modification, appears in Article 9. Contract
documents include the Contractor’s bid or proposal.

ARTICLE 2 THE WORK OF THIS CONTRACT
The Contractor shall fully execute the Work described in the Contract Documents, except as specifically indicated in the
Contract Documents to be the responsibility of others.

ARTICLE 3 DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION
§ 3.1. The date of commencement of the Work shall be:

[ 1 The date of this Agreement.
[ X1 A date set forth in a notice to proceed issued by the Owner.

[ 1 Established as follows:
(Insert a date or a means to determine the date of commencement of the Work.)

If a date of commencement of the Work is not selected, then the date of commencement shall be the date of this
Agreement.

§ 3.2 The Contract Time shall be measured from the date of commencement of the Work.

§ 3.3 Substantial Completion

AIA Document A101-2017, Standard Form of Agreement Between Owner and Contractor (as modified by Licensee)

School Board of Volusia County Florida

Contractor VCS Master 2025-May-01
This document produced under VCS AIA License Order No. ___ which expires . Page 2 of 8
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§ 3.3.1 Subject to adjustments of the Contract Time as provided in the Contract Documents, the Contractor shall achieve
Substantial Completion of the entire Work:
(Check one of the following boxes and complete the necessary information.)

[ X] Not later than ( ) consecutive calendar days from the date of commencement of the Work.

[ 1 By the following date:
§ 3.3.2 Subject to adjustments of the Contract Time as provided in the Contract Documents, if portions of the Work are to
be completed prior to Substantial Completion of the entire Work, the Contractor shall achieve Substantial Completion of
such portions by the following dates:

Portion of Work Substantial Completion Date

§ 3.3.3 If the Contractor fails to achieve Substantial Completion as provided in this Section 3.3, liquidated damages, if
any, shall be assessed as set forth in Section 4.5.

ARTICLE 4 CONTRACT SUM

§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the
Contract. The Contract Sum shall be $ ), subject to additions and deductions as provided in the Contract
Documents.

§ 4.2 Alternates
§4.2.1 Alternates, if any, included in the Contract Sum:

Item Price

§ 4.3 Allowances, if any, included in the Contract Sum:
(1dentify each allowance.)

Item Price

§ 4.4 Unit prices, if any:
(Identify the item and state the unit price and quantity limitations, if any, to which the unit price will be applicable.)

Item Units and Limitations Price per Unit ($0.00)

§ 4.5 Liquidated damages, if any:
(Insert terms and conditions for liquidated damages, if any.)

The parties acknowledge the Owner will suffer damages if the project has not reached Substantial Completion and Final
Completion on the dates set forth in the Contract. The damages suffered by the Owner, in the event of a delay, are not
readily ascertainable. Due to the difficulty in ascertaining the damages, the Contractor and the Contractor’s surety shall
be liable for and shall pay, as liquidated damages, the sum of dollars cents ($ ) per calendar
AIA Document A101-2017, Standard Form of Agreement Between Owner and Contractor (as modified by Licensee)
School Board of Volusia County Florida
Contractor VCS Master 2025-May-01
This document produced under VCS AIA License Order No. ___ which expires . Page 3 of 8
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day for each calendar day or part thereof, the delay in the project continues beyond the deadline set by the terms of the
Contract for Substantial Completion of the work. The parties acknowledge that these sums are not a penalty, but are the
amount agreed upon by the parties as liquidated damages representing the losses to the Owner which would be incurred
in the event the project is delayed by the Contractor beyond the date of Substantial Completion as set forth in the
Contract. Time is of the essence. Any such liguidated damages may, at the option of the Owner, be withheld and
deducted from any unpaid portion of the Contract sum.

§ 4.6 Other:
(Insert provisions for bonus or other incentives, if any, that might result in a change to the Contract Sum.)

ARTICLE 5 PAYMENTS

§ 5.1 Progress Payments

§ 5.1.1 Based upon Applications for Payment submitted to the Architect by the Contractor and Certificates for Payment
issued by the Architect, the Owner shall make progress payments on account of the Contract Sum to the Contractor as
provided below and elsewhere in the Contract Document.

§5.1.2 The period covered by each Application for Payment shall be one calendar month ending on the last day of the
month, or as follows:

§ 5.1.3 Provided that an Application for Payment is received by the Architect not later than the first day of a month and
certified to the Owner by the seventh day of the month, the Owner shall make payment of the amount certified to the
Contractor not later than the last day of the same month. If an Application for Payment is received by the Architect and
certified to the Owner after the application date fixed above, payment of the amount certified shall be made by the
Owner not later than thirty (30) days after the Architect receives the Application for Payment.

(Federal, state or local laws may require payment within a certain period of time.)

§ 5.1.4 Each Application for Payment shall be based on the most recent schedule of values submitted by the Contractor in
accordance with the Contract Documents. The schedule of values shall allocate the entire Contract Sum among the
various portions of the Work. The schedule of values shall be prepared in such form, and supported by such data to
substantiate its accuracy, as the Architect and Owner may require. This schedule of values shall be used as a basis for
reviewing the Contractor’s Applications for Payment. The Contractor shall not make changes in the Schedule of Values
without prior approval of the Architect and Owner.

§ 5.1.5 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end of
the period covered by the Application for Payment.

§5.1.6 In accordance with AIA Document A201™-2017, General Conditions of the Contract for Construction, and
subject to other provisions of the Contract Documents, the amount of each progress payment shall be computed as
follows:

§5.1.6.1 The amount of each progress payment shall first include:
.1 That portion of the Contract Sum properly allocable to completed Work;
.2 That portion of the Contract Sum properly allocable to materials and equipment delivered and suitably
stored at the site for subsequent incorporation in the completed construction, or, if approved in advance by
the Owner, suitably stored off the site at a location agreed upon in writing.;-and

§5.1.6.2 The amount of each progress payment shall then be reduced by:
.1 The aggregate of any amounts previously paid by the Owner;

AIA Document A101-2017, Standard Form of Agreement Between Owner and Contractor (as modified by Licensee)

School Board of Volusia County Florida

Contractor VCS Master 2025-May-01
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.2 The amount, if any, for Work that remains uncorrected and for which the Architect has previously withheld
a Certificate for Payment as provided in Article 9 of AIA Document A201-2017;

.3 Any amount for which the Contractor does not intend to pay a Subcontractor or material supplier, unless the
Work has been performed by others the Contractor intends to pay;

4 For Work performed or defects discovered since the last payment application, any amount for which the
Architect may withhold payment, or nullify a Certificate of Payment in whole or in part, as provided in
Article 9 of AIA Document A201-2017; and

.5 Retainage withheld pursuant to Section 5.1.7.

§ 5.1.7 Retainage

§5.1.7.1 For each progress payment made prior to Substantial Completion of the Work, the Owner may withhold the
following amount, as retainage, from the payment otherwise due:

(Insert a percentage or amount to be withheld as retainage from each Application for Payment. The amount of retainage
may be limited by governing law.)

Retainage, not to exceed five percent (5%), shall be withheld from each progress payment to the Contractor for Projects
with a total cost of construction services identified in the contract of more than two hundred thousand dollars
($200,000.00), 218.735 F.S.

§5.1.7.1.1 The following items are not subject to retainage:
(Insert any items not subject to the withholding of retainage, such as general conditions, insurance, etc.)

§5.1.7.2 Reduction or limitation of retainage, if any, shall be as follows:

(If the retainage established in Section 5.1.7.1 is to be modified prior to Substantial Completion of the entire Work,
including modifications for Substantial Completion of portions of the Work as provided in Section 3.3.2, insert
provisions for such modifications.)

§5.1.7.3 Except as set forth in this Section 5.1.7.3, upon Substantial Completion of the Work, the Contractor may submit
an Application for Payment that includes the retainage withheld from prior Applications for Payment pursuant to this
Section 5.1.7. The Application for Payment submitted at Substantial Completion shall not include retainage as follows:
(Insert any other conditions for release of retainage upon Substantial Completion.)

§ 5.1.8 If final completion of the Work is materially delayed through no fault of the Contractor, the Owner shall pay the
Contractor any additional amounts in accordance with Article 9 of AIA Document A201-2017.

§ 5.1.9 Except with the Owner’s prior approval, the Contractor shall not make advance payments to suppliers for
materials or equipment which have not been delivered and stored at the site.

§ 5.2 Final Payment
§ 5.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the
Contractor when
.1 the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct Work
as provided in Article 12 of AIA Document A201-2017, and to satisfy other requirements, if any, which
extend beyond final payment; and
.2 __applicable for Final Payment along with all warranties, guarantees, close out documents including all as
built drawings in paper document and digital combined PDF format, transmitted via FTP or other Owner
accepted protocol, and items required under the Contract Documents as submitted to the Architect or
Engineer for review and transmittal to the Owner; and
.3 Board acceptance of the Certificate of Final Inspection (CFl); and

AIA Document A101-2017, Standard Form of Agreement Between Owner and Contractor (as modified by Licensee)

School Board of Volusia County Florida

Contractor VCS Master 2025-May-01
This document produced under VCS AIA License Order No. ___ which expires . Page 5 of 8
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4 afinal Certificate for Payment has been issued by the Architect.

§5.2.2 The Owner’s final payment to the Contractor shall be made ne-taterthan 30 days after the issuance of the
Architect’s final Certificate for Payment, or as follows:

ARTICLE 6 DISPUTE RESOLUTION
§ 6.1 Initial Decision Maker
The Archltect will serve as the In|t|aI Decision Maker pursuant to Article 15 of AlA Document A201 2017—un4essthe

(If the partles mutuaIIy agree, |nsert the name address and other contact mformatlon of the Initial Decmon Maker, if
other than the Architect.)

§ 6.2 Binding Dispute Resolution

For any Claim subject to, but not resolved by, mediation pursuant to Article 15 of AIA Document A201-2017, the
method of binding dispute resolution shall be as follows:

(Check the appropriate box.)

[ 1 Arbitration pursuant to Section 15.4 of AIA Document A201-2017
[ X] Litigation in a court of competent jurisdiction

[ 1 Other (Specify)

If the Owner and Contractor do not select a method of binding dispute resolution, or do not subsequently agree in writing
to a binding dispute resolution method other than litigation, Claims will be resolved by litigation in a court of competent
jurisdiction.

ARTICLE 7 TERMINATION OR SUSPENSION
§ 7.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document A201-
2017.

§ 7.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A201-2017.

ARTICLE 8 MISCELLANEOUS PROVISIONS

§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A201-2017 or another Contract
Document, the reference refers to that provision as amended or supplemented by other provisions of the Contract
Documents.

AIA Document A101-2017, Standard Form of Agreement Between Owner and Contractor (as modified by Licensee)

School Board of Volusia County Florida

Contractor VCS Master 2025-May-01
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§ 8.2 The Owner’s representative:
(Name, address, email address, and other information)

§ 8.3 The Contractor’s representative:
(Name, address, email address, and other information)

party The Contractor S representatlve shaII not be changed W|thout prlor wrltten approval by the Owner

§ 8.5 Insurance and Bonds

§ 8.5.1 The Owner and the Contractor shall purchase and maintain insurance as set forth in AIA Document A101™—
2017, Standard Form of Agreement Between Owner and Contractor where the basis of payment is a Stipulated Sum,
Exhibit A, Insurance and Bonds, and elsewhere in the Contract Documents.

§ 8.5.2 The Contractor shall provide bonds as set forth in AIA Document A101™-2017 Exhibit A, and elsewhere in the
Contract Documents.

§ 8.6 Other provisions:

ARTICLE 9 ENUMERATION OF CONTRACT DOCUMENTS

§ 9.1 This Agreement is comprised of the following documents:
.1 AIA Document A101™-2017, Standard Form of Agreement Between Owner and Contractor
.2 AlA Document A101™-2017, Exhibit A, Insurance and Bonds
.3 AlA Document A201™-2017, General Conditions of the Contract for Construction

4 Drawings

Exhibit Title Date
B List of Drawings

.5 Specifications

Exhibit Title Date
C List of Specifications

6 Addenda, if any:

Number Date Pages
Portions of Addenda relating to bidding or proposal requirements are not part of the Contract Documents unless
the bidding or proposal requirements are also enumerated in this Article 9.

.7 Other Exhibits:
(Check all boxes that apply and include appropriate information identifying the exhibit where required.)

Supplemental and other Conditions of the Contract:

AIA Document A101-2017, Standard Form of Agreement Between Owner and Contractor (as modified by Licensee)
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Contractor VCS Master 2025-May-01
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.8 Other documents, if any, listed below:

(List here any additional documents that are intended to form part of the Contract Documents. AIA Document
A201™-2017 provides that the advertisement or invitation to bid, Instructions to Bidders, sample forms, the
Contractor’s bid or proposal, portions of Addenda relating to bidding or proposal requirements, and other
information furnished by the Owner in anticipation of receiving bids or proposals, are not part of the Contract
Documents unless enumerated in this Agreement. Any such documents should be listed here only if intended to
be part of the Contract Documents.)

This Agreement entered into as of the day and year first written above.

School Board of Volusia County Florida

OWNER (Signature) CONTRACTOR (Signature)
, Board Chair

(Printed name and title) (Printed name and title)

WITNESS (Signature) WITNESS (Signature)

, Superintendent

(Printed name and title) (Printed name and title)

Initial AIA Document A101-2017, Standard Form of Agreement Between Owner and Contractor (as modified by Licensee)
School Board of Volusia County Florida
/ Contractor VCS Master 2025-May-01
This document produced under VCS AIA License Order No. ___ which expires . Page 8 of 8
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\6LUS|A Exhibit A — Insurance and Bonds

COUNTY SCHOOLS to AIA Document A101 — 2017 Agreement

This Insurance and Bonds Exhibit is part of the Agreement, between the Owner and the Contractor, dated the
day of in the year
(In words, indicate day, month, and year.)

for the following PROJECT:
(Name and location or address)

THE OWNER:
(Name, legal status and address)

School Board of Volusia County Florida
200 North Clara Avenue, DeLand Florida 32720

Document mailing address: 3750 Olson Drive, Daytona Beach Florida 32124

THE CONTRACTOR:
(Name, legal status and address)

TABLE OF ARTICLES

Al GENERAL

A2 OWNER’S INSURANCE

A3 CONTRACTOR’S INSURANCE AND BONDS

A4 SPECIAL TERMS AND CONDITIONS

ARTICLE A1  GENERAL

The Owner and Contractor shall purchase and maintain insurance, and provide bonds, as set forth in this Exhibit. As used
in this Exhibit, the term General Conditions refers to AIA Document A201™-2017, General Conditions of the Contract

for Construction. The Owner, at its discretion, may modify this document at any time during the preparation of the
Contract to conform to the Project.

ARTICLE A2 OWNER'’S INSURANCE

§ A.2.1 General

Prior to commencement of the Work, the Owner shall secure the insurance, and provide evidence of the coverage,
required under this-Article Section A.2.2 and, upon the Contractor’s request, provide a copy of the preperty insurance
policy or policies required by-Seetion-A23. The copy of the policy or policies provided shall contain all applicable
conditions, definitions, exclusions, and endorsements.

§ A.2.2 Liability and Property Insurance
The Owner shall be responsible for purchasing and maintaining the Owner’s usual general liability and property
insurance.

Exhibit A, Insurance and Bonds, to AIA Document A101-2017 (as modified by Licensee)
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8 A.2.3 Required Property Insurance

§ A.2.3.1 Unless-this-obligation-isplaced-en-the-The Contractor, pursuant to Section A.3.3.2.1, the-Owner shall purchase
and maintain, from an insurance company or insurance companies lawfully authorized to issue insurance in the
jurisdiction where the Project is located, property insurance written on a builder's risk “all-risks” completed value or
equivalent policy form and sufficient to cover the total value of the entire Project on a replacement cost basis. The
Owner’s Contractor’s property insurance coverage shall be no less than the amount of the initial Contract Sum, plus the
value of subsequent Modifications and labor performed and materials or equipment supplied by others. The property
insurance shall be maintained until Substantial Completion and thereafter as provided in Section A.2.3.1.3, unless
otherwise provided in the Contract Documents or otherwise agreed in writing by the parties to this Agreement. This
insurance shall include the interests of the Owner, Contractor, Subcontractors, and Sub-subcontractors in the Project as
insureds. This insurance shall include the interests of mortgagees as loss payees.

§ A.2.3.1.1 Causes of Loss. The insurance required by this Section A.2.3.1 shall provide coverage for direct physical loss
or damage, and shall not exclude the risks of fire, explosion, theft, vandalism, malicious mischief, collapse, earthquake,
flood, or windstorm. The insurance shall also provide coverage for ensuing loss or resulting damage from error,
omission, or deficiency in construction methods, design, specifications, workmanship, or materials. Sub-limits, if any,
are as follows:

(Indicate below the cause of loss and any applicable sub-limit.)

Causes of Loss Sub-Limit

§ A.2.3.1.2 Specific Required Coverages. The insurance required by this Section A.2.3.1 shall provide coverage for loss or
damage to falsework and other temporary structures, and to building systems from testing and startup. The insurance
shall also cover debris removal, including demolition occasioned by enforcement of any applicable legal requirements,
and reasonable compensation for the Architect’s and Contractor’s services and expenses required as a result of such
insured loss, including claim preparation expenses. Sub-limits, if any, are as follows:

(Indicate below type of coverage and any applicable sub-limit for specific required coverages.)

Coverage Sub-Limit

§ A.2.3.1.3 Unless the parties agree otherwise, upon Substantial Completion, the Owner Contractor shall continue the
insurance required by Section A.2.3.1 or, if necessary, replace the insurance policy required under Section A.2.3.1 with
property insurance written for the total value of the Project that shall remain in effect until expiration of the period for
correction of the Work set forth in Section 12.2.2 of the General Conditions.

§ A.2.3.1.4 Deductibles and Self-Insured Retentions. If the insurance required by this Section A.2.3 is subject to
deductibles or self-insured retentions, the Owner Contractor shall be responsible for all loss not covered because of such
deductibles or retentions. Deductibles in excess of $50,000 shall not be permitted.

§ A.2.3.2 Occupancy or Use Prior to Substantial Completion. The Owner’s occupancy or use of any completed or partially
completed portion of the Work prior to Substantial Completion shall not commence until the insurance company or
companies providing the insurance under Section A.2.3.1 have consented in writing to the continuance of coverage. The
Owner and the Contractor shall take no action with respect to partial occupancy or use that would cause cancellation,
lapse, or reduction of insurance, unless they agree otherwise in writing.

§ A.2.3.3 Insurance for Existing Structures

If the Work involves remodeling an existing structure or constructing an addition to an existing structure, the Owner
Contractor shall purchase and maintain, until the expiration of the period for correction of Work as set forth in
Section 12.2.2 of the General Conditions, “all-risks” property insurance, on a replacement cost basis, protecting the
existing structure against direct physical loss or damage from the causes of loss identified in Section A.2.3.1,
notwithstanding the undertaking of the Work. The Contractor shall be responsible for all co-insurance penalties.

Exhibit A, Insurance and Bonds, to AIA Document A101-2017 (as modified by Licensee)

School Board of Volusia County Florida

Contractor VCS Master 2025-May-01
This document produced under VCS AIA License Order No. __ which expires . Page 2 of 8



Initial

/

§ A.2.4 Optional Extended Property Insurance.

The Owner Contractor shall purchase and maintain the insurance selected and described below.

(Select the types of insurance the Owner Contractor is required to purchase and maintain by placing an X in the box(es)
next to the description(s) of selected insurance. For each type of insurance selected, indicate applicable limits of
coverage or other conditions in the fill point below the selected item.)

[ ]

[X]

§ 2.4.1 Loss of Use, Business Interruption, and Delay in Completion Insurance, to reimburse the Owner
for loss of use of the Owner’s property, or the inability to conduct normal operations due to a covered
cause of loss.

§ 2.4.2 Ordinance or Law Insurance, for the reasonable and necessary costs to satisfy the minimum
requirements of the enforcement of any law or ordinance regulating the demolition, construction,
repair, replacement or use of the Project.

8§ 2.4.3 Expediting Cost Insurance, for the reasonable and necessary costs for the temporary repair of
damage to insured property, and to expedite the permanent repair or replacement of the damaged

property.

§ 2.4.4 Extra Expense Insurance, to provide reimbursement of the reasonable and necessary excess
costs incurred during the period of restoration or repair of the damaged property that are over and
above the total costs that would normally have been incurred during the same period of time had no
loss or damage occurred.

§ 2.4.5 Civil Authority Insurance, for losses or costs arising from an order of a civil authority prohibiting
access to the Project, provided such order is the direct result of physical damage covered under the
required property insurance.

§ 2.4.6 Ingress/Egress Insurance, for loss due to the necessary interruption of the insured’s business
due to physical prevention of ingress to, or egress from, the Project as a direct result of physical
damage.

§ 2.4.7 Soft Costs Insurance, to reimburse the Owner for costs due to the delay of completion of the
Work, arising out of physical loss or damage covered by the required property insurance: including
construction loan fees; leasing and marketing expenses; additional fees, including those of architects,
engineers, consultants, attorneys and accountants, needed for the completion of the construction,
repairs, or reconstruction; and carrying costs such as property taxes, building permits, additional
interest on loans, realty taxes, and insurance premiums over and above normal expenses.

8 A.2.5 Other Optional Insurance.
The Owner shall purchase and maintain the insurance selected below.
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(Select the types of insurance the Owner is required to purchase and maintain by placing an X in the box(es) next to the
description(s) of selected insurance.)

[X] § 2.5.1 Cyber Security Insurance for loss to the Owner due to data security and privacy breach, including
costs of investigating a potential or actual breach of confidential or private information. (Indicate
applicable limits of coverage or other conditions in the fill point below.)

[ ] § 2.5.2 Other Insurance
(List below any other insurance coverage to be provided by the Owner and any applicable limits.)

Coverage Limits

ARTICLE A.3 CONTRACTOR’S INSURANCE AND BONDS

§ A.3.1 General

§ A.3.1.1 Certificates of Insurance. The Contractor shall provide certificates of insurance acceptable to the Owner
evidencing compliance with the requirements in this Article A.3 at the following times: (1) prior to commencement of
the Work; (2) upon renewal or replacement of each required policy of insurance; and (3) upon the Owner’s written
request. The Contractor shall furnish to the Owner copies of any endorsements that are subsequently issued amending
coverage or limits. Failure of the contractor to obtain and maintain required insurance shall be grounds for termination of
the Contract by the Owner. An additional certificate evidencing continuation of commercial liability coverage, including
coverage for completed operations, shall be submitted with the final Application for Payment and thereafter upon
renewal or replacement of such coverage until the expiration of the periods required by Section A.3.2.1 and Section
A.3.3.1. The certificates will show the Owner as an additional insured, including a copy of the additional insured form
attached to the certificate of insurance, on the Contractor’s Commercial General Liability and excess or umbrella liability
policy or policies. Umbrella excess liability shall be provided for Projects with a contract sum in excess of one million
dollars ($1,000,000); not less than one million dollars ($1,000,000) over primary insurance; and retention for self-insured
hazards for one million dollars ($1,000,000).

§ A.3.1.2 Deductibles and Self-Insured Retentions. The Contractor shall disclose to the Owner any deductible or self-
insured retentions applicable to any insurance required to be provided by the Contractor.

§ A.3.1.3 Additional Insured Obligations. To the fullest extent permitted by law, the Contractor shall cause the commercial
general liability coverage to include (1) the Owner, the Architect, and the Architect’s consultants as additional insureds
for claims caused in whole or in part by the Contractor’s negligent acts or omissions during the Contractor’s operations;
and (2) the Owner as an additional insured for claims caused in whole or in part by the Contractor’s negligent acts or
omissions for which loss occurs during completed operations. The additional insured coverage shall be primary and non-
contributory to any of the Owner’s general liability insurance policies and shall apply to both ongoing and completed
operations. The Contractor, for your Work, shall maintain completed operations coverage for itself and each additionally
insured for at least five (5) years or the Florida Statute of Repose whichever is greater. To the extent commercially
available, the additional insured coverage shall be no less than that provided by Insurance Services Office, Inc. (ISO)
forms CG 20 10 07 04, CG 20 37 07 04, and, with respect to the Architect and the Architect’s consultants, CG 20 32 07
04.

§ A.3.2 Contractor’s Required Insurance Coverage

§ A.3.2.1 The Contractor shall purchase and maintain the following types and limits of insurance from an insurance
company or insurance companies, rated by A.M. Best “A-" or better, lawfully authorized to issue insurance in the
jurisdiction where the Project is located. The Contractor shall maintain the required insurance until the expiration of the
period for correction of Work as set forth in Section 12.2.2 of the General Conditions, unless a different duration is
stated below:

(If the Contractor is required to maintain insurance for a duration other than the expiration of the period for correction
of Work, state the duration.)
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§ A.3.2.2 Commercial General Liability
§ 3.2.2.1 Commercial General Liability insurance for the Project written on an occurrence form with policy limits of not
less than one million dollars ($1,000,000) each occurrence, one million dollars ($1,000,000) per claimant, two million
dollars ($2,000,000) general aggregate, and two million dollars ($2,000,000) aggregate for products-completed
operations hazard, providing coverage for claims including
.1 damages because of bodily injury, sickness or disease, including occupational sickness or disease, and
death of any person;
.2 personal injury and advertising injury;
.3 damages because of physical damage to or destruction of tangible property, including the loss of use of
such property;
4 bodily injury or property damage arising out of completed operations; and
the Contractor’s indemnity obligations under Section 3.18 of the General Conditions;
.6 contractual liability for bodily injury and property damage not less than one million dollars ($1,000,000)
per claimant and each occurrence; and for property damage two million dollars ($2,000,000) general

aggregate; and
N property damage liability shall provide X, C and U coverage.

ol

§ A.3.2.2.2 The Contractor’s Commercial General Liability policy under this Section A.3.2.2 shall not contain an
exclusion or restriction of coverage for the following:
.1 Claims by one insured against another insured, if the exclusion or restriction is based solely on the fact
that the claimant is an insured, and there would otherwise be coverage for the claim.
.2 Claims for property damage to the Contractor’s Work arising out of the products-completed operations
hazard where the damaged Work or the Work out of which the damage arises was performed by a
Subcontractor.
Claims for bodily injury other than to employees of the insured.
4 Claims for indemnity under Section 3.18 of the General Conditions arising out of injury to employees of
the insured.
.5 Claims or loss excluded under a prior work endorsement or other similar exclusionary language.
.6 Claims or loss due to physical damage under a prior injury endorsement or similar exclusionary language.
.7 Claims related to residential, multi-family, or other habitational projects, if the Work is to be performed
on such a project.
.8 Claims related to roofing, if the Work involves roofing.
.9  Claims related to exterior insulation finish systems (EIFS), synthetic stucco or similar exterior coatings or
surfaces, if the Work involves such coatings or surfaces.
.10 Claims related to earth subsidence or movement, where the Work involves such hazards.
.11 Claims related to explosion, collapse and underground hazards, where the Work involves such hazards.

w

§ 3.2.3 Automobile Liability covering vehicles owned, hired, leased and non-owned vehicles used, by the Construction
Manager, with policy limits of not less than one million dollars ($1,000,000) per accident, for bodily injury, death of any
person, and property damage arising out of the ownership, maintenance and use of those motor vehicles along with any
other statutorily required automobile coverage. The Owner is to be named as additionally insured. The State of Florida
has no-fault automobile insurance requirements; the Contractor shall be certain coverage is provided which conforms to
any specific stipulation in this law.

§ A.3.2.4 The Contractor may achieve the required limits and coverage for Commercial General Liability and
Automobile Liability through a combination of primary and excess or umbrella liability insurance, provided such
primary and excess or umbrella insurance policies result in the same or greater coverage as the coverages required under
Section A.3.2.2 and A.3.2.3, and in no event shall any excess or umbrella liability insurance provide narrower coverage
than the primary policy. The excess policy shall not require the exhaustion of the underlying limits only through the
actual payment by the underlying insurers.

Exhibit A, Insurance and Bonds, to AIA Document A101-2017 (as modified by Licensee)

School Board of Volusia County Florida

Contractor VCS Master 2025-May-01
This document produced under VCS AIA License Order No. __ which expires . Page 5 of 8



Initial

/

§ A.3.2.5 Workers’ Compensation at State, Chapter 440 Florida Statutes, and Federal, e.g. Longshoremen’s Statute,
statutory limits with policy limits not less than one million dollars ($1,000,000.00) each accident, each employee and

policy limit.

§ A.3.2.5.1 In the event the Contractor is using leased employees (PEO arrangement), provide the same workers’
compensation policy limits as Section 3.2.5; and a waiver of subrogation in favor of alternate employers’ endorsement
showing the subcontractor as the alternate employer.

§ 3.2.6 Employers’ Liability with policy limits not less than one million dollars ($1,000,000) each accident, one million
dollars ($1,000,000) each employee, and one million dollars ($1,000,000) policy limit.

§ A.3.2.7 Jones Act, and the Longshore & Harbor Workers” Compensation Act, as required, if the Work involves hazards
arising from work on or near navigable waterways, including vessels and docks.

§ 3.2.8 If the Construction Manager is required to furnish professional services as part of the Work, the Construction
Manager shall procure Professional Liability insurance covering performance of the professional services, with policy
limits of not less than one million dollars ($1,000,000) per claim and one million dollars ($1,000,000) in the aggregate.

§ 3.2.9 If the Work involves the transport, dissemination, use, or release of pollutants, the Construction Manager shall
procure Pollution Liability insurance, with policy limits of not less than one million dollars ($1,000,000) per claim and
one million dollars ($1,000,000) in the aggregate.

§ 3.2.10 Coverage under Sections 3.2.8 and 3.2.9 may be procured through a Combined Professional Liability and
Pollution Liability insurance policy, with combined policy limits of not less than $ ) per claim and
$ ) in the aggregate.

§ 3.2.11 Insurance for maritime liability risks associated with the operation of a vessel, if the Work requires such
activities, with policy limits of not less than $ ) per claim and $ ) in the aggregate.

§ 3.2.12 Insurance for the use or operation of manned or unmanned aircraft, if the Work requires such activities, with
policy limits of not less than $ ) per claim and % ) in the aggregate.

§ A.3.3 Contractor’s Other Insurance Coverage

§ A.3.3.1 Insurance selected and described in this Section A.3.3 shall be purchased from an insurance company or
insurance companies lawfully authorized to issue insurance in the jurisdiction where the Project is located. The
Contractor shall maintain the required insurance until the expiration of the period for correction of Work as set forth in
Section 12.2.2 of the General Conditions, unless a different duration is stated below:

(If the Contractor is required to maintain any of the types of insurance selected below for a duration other than the
expiration of the period for correction of Work, state the duration.)

8§ 3.3.2 The Contractor shall purchase and maintain the following types and limits of insurance in accordance with
Section 3.3.1.

(Select the types of insurance the Contractor is required to purchase and maintain by placing an X in the box(es) next to
the description(s) of selected insurance. Where policy limits are provided, include the policy limit in the appropriate fill
point.)

[X] § 3.3.2.1 Property insurance of the same type and scope satisfying the requirements identified in Section
A.2.3, which, if selected in this section A.3.3.2.1, relieves the Owner of the responsibility to purchase and
maintain such insurance exeeptinsurancerequired-by-Section-A-2.3-1-3-and-Section-A-2.3-3. The
Contractor shall comply with all obligations of the Owner under Section A.2.3 except to the extent
provided below. The Contractor shall disclose to the Owner the amount of any deductible, and the Owner
shall be responsible for losses within the deductible. Upon request, the Contractor shall provide the
Owner with a copy of the property insurance policy or policies required. The Owner shall adjust and settle
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the loss with the insurer and be the trustee of the proceeds of the property insurance in accordance with
Article 11 of the General Conditions unless otherwise set forth below.

(Where the Contractor’s obligation to provide property insurance differs from the Owner’s obligations as
described under Section A.2.3, indicate such differences in the space below. Additionally, if a party other
than the Owner will be responsible for adjusting and settling a loss with the insurer and acting as the
trustee of the proceeds of property insurance in accordance with Article 11 of the General Conditions,
indicate the responsible party below.)

[ 1] § 3.3.2.2 Railroad Protective Liability Insurance, with policy limits of not less than $ ) per
claim and % ) in the aggregate, for Work within fifty (50) feet of railroad property.

[ 1] § 3.3.2.3 Asbestos Abatement Liability Insurance, with policy limits of not less than $ )
per claim and $ ) in the aggregate, for liability arising from the encapsulation, removal,

handling, storage, transportation, and disposal of asbestos-containing materials.

[X] § 3.3.2.4 Insurance for physical damage to property while it is in storage and in transit to the
construction site, including scaffolding and other equipment used on the Project, on an “all-risks”
completed value form.

[ ] § 3.3.2.5 Property insurance on an “all-risks” completed value form, covering property owned by the
Construction Manager and used on the Project, including scaffolding and other equipment.

[ 1] § 3.3.2.6 Other Insurance
(List below any other insurance coverage to be provided by the Construction Manager and any
applicable limits.)

Coverage Limits

§ A.3.4 Performance Bond and Payment Bond
§ A.3.4.1 The Contractor shall provide surety bonds, from a company or companies lawfully authorized to issue surety
bonds in the jurisdiction where the Project is located-asfollows:.

8§ A.3.4.2 Unless otherwise agreed in writing prior to beginning Work, the Contractor shall furnish and pay for a
Performance and Payment Bond on the Project in the amount of one-hundred percent (100%) of the Contract Price. The
liability under said Bond shall be coextensive with the Contractor for all damages arising out of Contractor’s breach of
this agreement or failure to perform, including, but not limited to, delay damages, liguidated damages (if any),
completion of punch lists and the Contractors responsibilities under Section 12.2.2.1 of the General Conditions.
“Conditional” Payment Bonds under Florida Statutes, Section 713.245, shall not be acceptable. Proper Power of
Attorney shall accompany said bonds.

§ A.3.4.3 The Contractor shall provide a Public Construction Bond as required by 255.05 F.S.; the Performance and
Payment Bonds shall be on forms provided and approved by the Owner.

8§ A.3.4.4 Bonds shall be secured through sources acceptable to the Owner. To be acceptable to the Owner as Surety for
Performance and Payment Bonds, a Surety Company shall comply with the following provisions:
.1 the Surety Company must be authorized to do business in the State of Florida; and
.2__the Surety Company shall have been in business and have a record of successful continuous operations for
at least five years; and

Exhibit A, Insurance and Bonds, to AIA Document A101-2017 (as modified by Licensee)

School Board of Volusia County Florida

Contractor VCS Master 2025-May-01
This document produced under VCS AIA License Order No. __ which expires . Page 7 of 8



.3 _the Surety Company shall have at least A.M. Best Company Policyholder’s Rating of “A-" and “Financial
Size Category” of class Xl or an equivalent rating from the Insurance Commissioner if not rated by A.M.
Best.

ARTICLE A4 SPECIAL TERMS AND CONDITIONS
Special terms and conditions that modify this Insurance and Bonds Exhibit, if any, are as follows:
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ARTICLE 1  GENERAL PROVISIONS

§ 1.1 Basic Definitions

§ 1.1.1 The Contract Documents

All references herein to “Contractor” shall mean “Construction Manager” for Construction Management contract
Projects in lieu thereof. The Contract Documents are enumerated in the Agreement between the Owner and Contractor
(hereinafter the Agreement) and consist of the Agreement, Conditions of the Contract (A201-2017 General Conditions of
the Contract as modified by Owner hereinafter “A201-2017”, Supplementary and other Conditions), Drawings,
Specifications, Addenda issued prior to execution of the Contract, other documents listed in the Agreement, and
Modifications issued after execution of the Contract. A Modification is (1) a written amendment to the Contract signed

by both parties, (2) a Change Order, (39—a—€ens#ueﬂen—€hange—9#eetwe— or(3)a ertten order for a minor change in the
Work |ssued by the Archltect J

§ 1.1.2.1 Three (3) original Contract documents shall be signed by both parties with one (1) signed document delivered

to Contractor after Owner approval.

§ 1.1.3 The Work

The term “Work” means the construction and services required by the Contract Documents, whether completed or
partially completed, and includes all other labor, materials, equipment, and services provided or to be provided by the
Contractor to fulfill the Contractor’s obligations. The Work may constitute the whole or a part of the Project.

§ 1.1.4 The Project
The Project is the total construction of which the Work performed under the Contract Documents may be the whole or a
part and which may include construction by the Owner and by Separate Contractors.

§ 1.1.5 The Drawings
The Drawings are the graphic and pictorial portions of the Contract Documents showing the design, location and
dimensions of the Work, generally including plans, elevations, sections, details, schedules, and diagrams.

§ 1.1.6 The Specifications
The Specifications are that portion of the Contract Documents consisting of the written requirements for materials,
equipment, systems, standards and workmanship for the Work, and performance of related services.

§ 1.1.7 Instruments of Service

Instruments of Service are representations, in any medium of expression now known or later developed, of the tangible
and intangible creative work performed by the Architect and the Architect’s consultants under their respective
professional services agreements. Instruments of Service may include, without limitation, studies, surveys, models,
sketches, drawings, specifications, and other similar materials.

§ 1.1.8 Initial Decision Maker

The Architect tnitial-Decision-Maker is the person identified in the Agreement to render initial decisions on Claims in
accordance with Section 15.2. The Initial Decision Maker shall not show partiality to the Owner or Contractor and shall
not be liable for results of interpretations or decisions rendered in good faith.

§ 1.1.9 Third Party Beneficiary

Nothing contained in the Contract Documents shall create a contractual relationship between the Owner and any third
party; however, it is understood and agreed that the Owner is an intended third-party beneficiary of all contracts for
design or engineering services, all subcontracts, purchase orders as well as all agreements between the Contractor and
third parties. The Contractor shall incorporate the obligations of this Contract into its respective subcontracts, supply
agreements and purchase orders.

AIA Document A201-2017, General Conditions of the Contract for Construction (as modified by Licensee)

School Board of Volusia County Florida

Contractor VCS Master 2025-May-01
This document produced under VCS AIA License Order No. __ which expires . Page 2 of 46



Initial

/

§ 1.2 Correlation and Intent of the Contract Documents

§ 1.2.1 The intent of the Contract Documents is to include all items necessary for the proper execution and completion of
the Work by the Contractor. The Contract Documents are complementary, and what is required by one shall be as
binding as if required by all; performance by the Contractor shall be required only to the extent consistent with the
Contract Documents and reasonably inferable from them as being necessary to produce the intended indicated results.

§ 1.2.1.1 The invalidity of any provision of the Contract Documents shall not invalidate the Contract or its remaining
provisions. If it is determined that any provision of the Contract Documents violates any law, or is otherwise invalid or
unenforceable, then that provision shall be revised to the extent necessary to make that provision legal and enforceable.
In such case the Contract Documents shall be construed, to the fullest extent permitted by law, to give effect to the
parties’ intentions and purposes in executing the Contract.

§ 1.2.2 Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall not
control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be performed
by any trade.

§ 1.2.3 Unless otherwise stated in the Contract Documents, words that have well-known technical or construction
industry meanings are used in the Contract Documents in accordance with such recognized meanings.

§ 1.2.4 The term “Provide”, as used in the Contract Documents, includes furnishing all labor, supervision, tools,
materials, supplies, equipment, shop drawings, product data and samples, together with all services, accessories and costs
associated with performance of the work, for production of an item or system usable in the completed project.

§ 1.2.5 Where conflict or discrepancies exists within or between the Contract Documents or between the Contract
Documents and applicable industry standards or applicable codes, ordinances, or other legal requirements, the more
stringent requirements shall apply; otherwise, the following order of precedence shall be used.

.1 The Agreement

.2 __Supplementary Conditions, if any

.3 These General Conditions

.4 Addenda, if any, with those of later date having precedence over those of earlier date
.5 Specifications

.6 Drawings

§ 1.2.6 Any organization’s document referred to, unless otherwise specified in the Specifications, shall mean the latest
edition of such document adopted and published prior to the date of the Specifications, and such documents shall be a
part of the Specifications with the same effect as if written therein in full.

§ 1.2.7 Dimensions indicated on any Drawings are required dimensions, regardless of measurement per given scale. The
Contractor shall verify at the Site necessary levels, measurements, etc., for proper and complete fabrication, assembly
and installation of Work. Where dimensions are not indicated, and exact location is not apparent, the Contractor shall
notify the Owner and Architect. Inadvertent discrepancies or omissions of details, figures or notes on one drawing, where
another drawing correctly sets forth such information, shall not be cause for additional charges or claims.

§ 1.2.8 The interrelation of the Specifications, the Drawings and the Schedules is as follows: The Specifications
determine the nature of the setting of the various materials; the Drawings establish the quantities, dimension and details;
and the Schedules give the locations. Should the Drawings disagree in themselves, or with the Specifications, the better
guality or greater quantity of work or materials shall be estimated upon and, unless otherwise ordered by the Architect in
writing, shall be performed or furnished. Explanatory notes on Drawings take precedence over Specifications. Figures
given on Drawings take precedence over scaled measurements, and large-scale details take precedence over small

Drawings.

§ 1.3 Capitalization
Terms capitalized in these General Conditions include those that are (1) specifically defined, (2) the titles of numbered
articles, or (3) the titles of other documents published by the American Institute of Architects.
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§ 1.4 Interpretation

In the interest of brevity the Contract Documents frequently omit modifying words such as “all” and “any” and articles
such as “the” and “an,” but the fact that a modifier or an article is absent from one statement and appears in another is
not intended to affect the interpretation of either statement.

§ 1.5 Ownership and Use of Drawings, Specifications, and Other Instruments of Service

§ 1.5.1 Unless otherwise provided in the Owner’s Agreement with the Architect, the Architect and the Architect’s
consultants shall be deemed the authors and owners of their respective Instruments of Service, including the Drawings
and Specifications, and retain all common law, statutory, and other reserved rights in their Instruments of Service,
including copyrights. The Contractor, Subcontractors, Sub-subcontractors, and suppliers shall not own or claim a
copyright in the Instruments of Service. Submittal or distribution to meet official regulatory requirements or for other
purposes in connection with the Project is not to be construed as publication in derogation of the Architect’s or
Architect’s consultants’ reserved rights.

§ 1.5.2 The Contractor, Subcontractors, Sub-subcontractors, and suppliers are authorized to use and reproduce the
Instruments of Service provided to them, subject to any protocols established pursuant to Sections 1.7 and 1.8, solely and
exclusively for execution of the Work. All copies made under this authorization shall bear the copyright notice, if any,
shown on the Instruments of Service. The Contractor, Subcontractors, Sub-subcontractors, and suppliers may not use the
Instruments of Service on other projects or for additions to the Project outside the scope of the Work without the specific
written consent of the Owner, Architect, and the Architect’s consultants.

§ 1.6 Notice

§ 1.6.1 Except as otherwise provided in Section 1.6.2, where the Contract Documents require one party to notify or give
notice to the other party, such notice shall be provided in writing to the designated representative of the party to whom
the notice is addressed and shall be deemed to have been duly served if delivered in person, by mail, by courier, or by
electronic transmission if a method for electronic transmission is set forth in the Agreement.

§ 1.6.2 Notice of Claims as provided in Section 15.1.3 shall be provided in writing and shall be deemed to have been
duly served only if delivered to the designated representative of the party to whom the notice is addressed by certified or
registered mail, or by courier providing proof of delivery.

8§ 1.6.3 Written notice requirements of this Contract imposed upon the Contractor shall be strictly construed and such
requirements are a condition precedent to Contractor pursuing any rights or remedies hereunder. Contractor expressly
waives its rights to claim any waiver by the Owner of such notice requirements based upon the Owner having actual
knowledge, implied, verbal or constructive notice, suffering lack of prejudice or any other grounds as substitute for the
failure of the Contractor to comply with the express written notice requirements herein.

§ 1.7 Digital Data Use and Transmission
§ 1.7.1 The parties shall agree upon protocols governlng the transmission and use of Instruments of Serwce or any other
mformatlon or documentatlon in dlgltal form 3 W M

§ 1.7.2 The Owner, at its discretion and direction, intends to utilize Procore Construction Management software platform
which is licensed to the Owner. Access to the platform shall be provided to the Contractor at no cost to the Contractor.

.1 The Procore Certification Program, as applicable to the Contractor’s software access, shall be provided to those
deemed necessary by the Contractor and Owner for the Project. The program is a self-paced webinar format
intended to familiarize the user with the software. Time will be allotted to the Contractor for this purpose.

.2__The Contractor shall perform the following:

.1 upload pertinent documents and files within the Procore software as established by the Owner; and
.2__utilize Procore Tools to manage specific data based documents and information; and

.3 collaborate and communicate with the Owner and Consultants within the Procore software; and

4 modify the drawings within the Procore software throughout the Project in order to create as built

drawings; and
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.5 other Owner assigned and/or required Procore software processes necessary for the successful completion
of the Project.

§ 1.8 Building Information Models Use and Reliance
Any use of, or reliance on, all or a portion of a building information model without agreement to protocols governing the

use of and rellance on the mformatron contarned in the model ahdwrtheut—hawhg#resepreteeels%et—ﬁeﬁrkmm

; shaII be at the usrng or relymg party’s soIe risk
and wrthout Ilablllty to the other party and its contractors or consultants, the authors of, or contributors to, the building
information model, and each of their agents and employees.

§ 1.9 Public Records Compliance
§ 1.9.1 If the Contractor has guestions regarding the application of Chapter 119, Florida Statutes, to the Contractor’s
duty to provide public records relating to this contract, contact the Custodian of Public Records at (386) 734-7190
extension 20119, custserv@volusia.k12.fl.us or 200 North Clara Avenue, Deland Florida 32720. The Contractor shall:
.1 Keep and maintain public records required by the school district to perform the service; and
.2 __Upon request from the school district’s custodian of public records, provide the school district with a copy
of the requested records or allow the records to be inspected or copied within a reasonable time at a cost
that does not exceed the cost provided in this chapter or as otherwise provided by law; and
.3 Ensure that public records that are exempt or confidential and exempt from public records disclosure
requirements are not disclosed except as authorized by law for the duration of the contract term and
following completion of the contract if the Contractor does not transfer the records to the school district;
and
4 Upon completion of the contract, transfer, at no cost, to the school district all public records in possession
of the Contractor or keep and maintain public records required by the school district to perform the service.
If the Contractor transfers all public records to the school district upon completion of the contract, the
Contractor shall destroy any duplicate public records that are exempt or confidential and exempt from
public records disclosure requirements. If the Contractor keeps and maintains public records upon
completion of the contract, the Contractor shall meet all applicable requirements for retaining public
records. All records stored electronically must be provided to the school district, upon request from the
school district’s custodian of public records, in a format that is compatible with the information technology
systems of the school district.

§ 1.9.2 Failure of the Contractor to abide by the terms of this provision shall be deemed a material breach of this
agreement and the School District of Volusia County may enforce the terms of this provision in the form of a court
proceeding and shall, as a prevailing party, be entitled to reimbursement of all attorney’s fees and costs associated with
that proceeding. This provision shall survive termination or expiration of the contract.

ARTICLE 2 OWNER

§ 2.1 General

§ 2.1.1 The Owner is the person or entity identified as such in the Agreement and is referred to throughout the Contract
Documents as if singular in number. The term “Owner” means the Owner or the Owner’s authorized representative, who
shall be the Superintendent or designee. The Owner’s Representative is authorized to act on the Owner’s behalf as
provided herein and in applicable law, regulation or ordinance. The Owner’s Representative has the authority to reject
unsatisfactory work and to stop the work if necessary to ensure its proper execution. Failure of the Owner’s
Representative, in any one or more instances, to insist on strict performance of any of the terms of the Contract or to

exercise any option herein conferred shaII not be construed as a walver or reImqurshment of future msrstence of anv such

§ 2.1.2 The Owner shall furnish to the Contractor, within fifteen days after receipt of a written request, information
necessary and relevant for the Contractor to evaluate, give notice of, or enforce mechanic’s lien rights. Such information
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shall include a correct statement of the record legal title to the property on which the Project is located, usually referred
to as the site, and the Owner’s interest therein.

§ 2.2 Evidence of the Owner’s Financial Arrangements

§ 2.2.1 Where the Owner has designated information furnished under this Section 2.2 as “confidential,” the Contractor
shall keep the information confidential and shall not disclose it to any other person. However, the Contractor may
disclose “confidential” information, after seven (7) days’ notice to the Owner, where disclosure is required by law,
including a subpoena or other form of compulsory legal process issued by a court or governmental entity, or by court or
arbitrator(s) order. The Contractor may also disclose “confidential” information to its employees, consultants, sureties,
Subcontractors and their employees, Sub-subcontractors, and others who need to know the content of such information

solelv and exclusively for the Project and Who agree to maintain the confidentiality of such mformatlon Priorto

§ 2.3 Information and Services Required of the Owner

§ 2.3.1 Except for permits and fees that are the responsibility of the Contractor under the Contract Documents, including
those required under Section 3.7.1, the Owner shall secure and pay for necessary approvals, easements, assessments and
charges required for construction, use or occupancy of permanent structures or for permanent changes in existing
facilities.

§ 2.3.2 The Owner shal may, at Owner’s sole discretion, retain an architect lawfully licensed to practice architecture, or
an entity lawfully practicing architecture, in the jurisdiction where the Project is located. That person or entity is
identified as the Architect in the Agreement and is referred to throughout the Contract Documents as if singular in
number.

§ 2.3.3 If the employment of the Architect terminates, the Owner shalt may employ a successor to-wheor-the-Contractor
has-no-reasonable-objection-and whose status under the Contract Documents shall be that of the Architect.

§ 2.3.4 The Owner shall furnish surveys to the extent available to the Owner, without being responsible for the accuracy
of completeness of same, describing physical characteristics, legal limitations and utility locations for the site of the
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§ 2.3.5 The Owner shall furnish information or services required of the Owner by the Contract Documents with
reasonable promptness. The Owner shall also furnish any other information or services under the Owner’s control and
relevant to the Contractor’s performance of the Work with reasonable promptness after receiving the Contractor’s
written request for such information or services.

§ 2.3.6 Unless otherwise provided in the Contract Documents, the Owner shall furnish to the Contractor one copy of the
Contract Documents for purposes of making reproductions pursuant to Section 1.5.2.

§ 2.4 Owner’s Right to Stop the Work

§ 2.4.1 If the Contractor fails to correct Work that is not in accordance with the requirements of the Contract Documents
as required by Section 12.2 or repeatedly fails to carry out Work in accordance with the Contract Documents, the Owner
may issue a written order to the Contractor to stop the Work, or any portion thereof, until the cause for such order has
been eliminated; however, the right of the Owner to stop the Work shall not give rise to a duty on the part of the Owner
to exercise this right for the benefit of the Contractor or any other person or entity, except to the extent required by
Section 6.1.3. The Owner shall incur no liability for delays occasioned by any stop-work order issued in accordance with

this paragraph.

§ 2.4.2 If, after consultation with the Architect, suspension of the Work is warranted by reason of unforeseen conditions
which may adversely affect the quality of the Work if such Work were continued, the Owner may suspend the Work by
written notice to the Contractor. In such event, the Contract Time shall be adjusted accordingly, and the Contract Sum
shall be adjusted to the extent, if any, that additional costs are incurred by reason of such suspension. If the Contractor,
in its reasonable judgment, believes that a suspension is warranted by reason of unforeseen circumstances which may
adversely affect the quality of the Work if the Work were continued, the Contractor shall immediately notify the Owner
and the Architect of such belief and describe with particularity the reasons therefor.

§ 2.5 Owner’s Right to Carry Out the Work

If the Contractor defaults or neglects to carry out the Work in accordance with the Contract Documents and fails within a
five ten-day period after receipt of notice from the Owner to commence and continue correction of such default or
neglect with diligence and promptness the Owner may, without prejudlce to other remedies the Owner may have correct

commence and contlnue to carry out the Work The Architect may, pursuant
to Section 9.5.1, withhold or nullify a Certificate for Payment in whole or in part, to the extent reasonably necessary to
reimburse the Owner for the reasonable cost of correcting such deficiencies, including Owner’s expenses and
compensation for the Architect’s additional services made necessary by such default, neglect, or failure. If current and
future payments are not suff|C|ent to cover such amounts, the Contractor shaII pay the dlfference to the Owner. Lf—the

Gentraetepmay—Me-a—Gla#n-pureuant—te—Artrele—lé—The right of Owner to stop the Work oursuant to thls Sectlon 2 5

shall not give rise to any duty on the part of the Owner to exercise this right for the benefit of the Contractor or any other
person or entity.

ARTICLE 3 CONTRACTOR

§ 3.1. General

§ 3.1.1 The Contractor is the person or entity identified as such in the Agreement and is referred to throughout the
Contract Documents as if singular in number. The Contractor shall be lawfully licensed, if required in the jurisdiction
where the Project is located. The Contractor shall designate in writing a representative who shall have express authority
to bind the Contractor with respect to all matters under this Contract. The term “Contractor” means the Contractor or the
Contractor’s authorized representative.

§ 3.1.2 The Contractor shall perform the Work in accordance with the Contract Documents.
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§ 3.1.3 The Contractor shall not be relieved of its obligations to perform the Work in accordance with the Contract
Documents either by activities or duties of the Architect in the Architect’s administration of the Contract, or by tests,
inspections or approvals required or performed by persons or entities other than the Contractor.

§ 3.2 Review of Contract Documents and Field Conditions by Contractor

§ 3.2.1 Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, become
generakly familiar with local conditions under which the Work is to be performed, and correlated personal observations
with requirements of the Contract Documents. Familiarity with local conditions shall include, without limitation, (1) the
condition and layout of the Project site and surrounding locale, (2) available labor supply and costs, (3) available
subcontractors and suppliers, (4) the prevailing climate, including the impact of rain and saltwater environment, (5)
available material and equipment and costs, and (6) other similar issues. Extra payments will not be authorized for Work
that could have been foreseen by careful examination of the Site. Execution of the Contract shall constitute acceptance,
by the Contractor, of existing Site conditions as a part of the requirements for this Work, except as to concealed and
unknown conditions as provided in Section 3.7.4. Contractor shall make no claim for additional time or money based
upon its failure to comply with this Paragraph.

§ 3.2.2 Because the Contract Documents are complementary, the Contractor shall, before starting each portion of the
Work, carefully study and compare the various Contract Documents relative to that portion of the Work, as well as the
information furnished by the Owner pursuant to Section 2.3.4, shall take field measurements of any existing conditions
related to that portion of the Work, and shall observe any conditions at the site affecting it. These obligations are for the
purpose of facilitating coordination and construction by the Contractor and are not for the purpose of discovering errors,
omissions, or inconsistencies in the Contract Documents; however, the Contractor shall promptly report to the Architect
any errors, inconsistencies or omissions discovered by or made known to the Contractor as a request for information in
such form as the Architect may require. It is recognized that the Contractor’s review is made in the Contractor’s capacity
as a contractor and not as a licensed design professional, unless otherwise specifically provided in the Contract
Documents.

§ 3.2.3 The Contractor is not required to ascertain that the Contract Documents are in accordance with applicable laws,
statutes, ordinances, codes, rules and regulations, or lawful orders of public authorities, but the Contractor shall promptly
report to the Architect any nonconformity discovered by or made known to the Contractor as a request for information in
such form as the Architect may require.

§ 3.2.4 If the Contractor believes that additional cost or time is involved because of clarifications or instructions the
Architect issues in response to the Contractor’s notices or requests for information pursuant to Sections 3.2.2 or 3.2.3,
the Contractor shall submit Claims as provided in Article 15. If the Contractor fails to perform the obligations of
Sections 3.2.2 or 3.2.3, the Contractor shall pay such costs and damages to the Owner, subject to Section 15.1.7, as
would have been avoided if the Contractor had performed such obligations. If the Contractor performs those obligations,
the Contractor shall not be liable to the Owner or Architect for damages resulting from errors, inconsistencies or
omissions in the Contract Documents, for differences between field measurements or conditions and the Contract
Documents, or for nonconformities of the Contract Documents to applicable laws, statutes, ordinances, codes, rules and
regulations, and lawful orders of public authorities.

§ 3.3 Supervision and Construction Procedures

§ 3.3.1 The Contractor shall supervise and direct the Work, using the Contractor’s best skill and attention and in
accordance with all local and Florida licensing requirements and Florida Building Code. The Contractor shall be solely
responsible for, and have control over, construction means, methods, techniques, sequences, and procedures, and for
coordinating all portions of the Work under the Contract. If the Contract Documents give specific instructions
concerning construction means, methods, techniques, sequences, or procedures, the Contractor shall evaluate the jobsite
safety thereof and shall be solely responsible for the jobsite safety of such means, methods, techniques, sequences, or
procedures. If the Contractor determines that such means, methods, techniques, sequences or procedures may not be safe,
the Contractor shall give timely notice to the Owner and Architect, and shall propose alternative means, methods,
techniques, sequences, or procedures. The Architect shall evaluate the proposed alternative solely for conformance with
the design intent for the completed construction. Unless the Architect objects to the Contractor’s proposed alternative,
the Contractor shall perform the Work using its alternative means, methods, techniques, sequences, or procedures.
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§ 3.3.2 The Contractor shall be responsible to the Owner for acts and omissions of the Contractor’s employees,
Subcontractors and their agents and employees, and other persons or entities performing portions of the Work for, or on
behalf of, the Contractor or any of its Subcontractors. The Contractor agrees to remove from the Project any employee,
Subcontractor, or Subcontractor employee that commits any breach of the Contract Documents or any breach of the
Owner’s written rules and regulations regarding jobsite conduct.

§ 3.3.3 The Contractor shall enforce strict discipline and good order among the Contractor’s employees and other
persons carrying out the Work. The Contractor shall not permit employment of unfit persons or persons not properly
skilled in tasks assigned to them. The Contractor shall require all construction personnel to maintain a neat general
appearance at all times. Shirts, trousers and proper shoes are required apparel. The display of vulgar words, signs or
figures is prohibited. Sandals and flip-flops are prohibited on the Project site. The use of radios, sound producing devices
and the like are prohibited on the Project site. The Contractor shall not be permitted to use restrooms or other sanitary
facilities within the Owner’s existing buildings or on-site facilities.

§ 3.3.4 The Contractor shall be responsible for inspection of portions of Work already performed to determine that such
portions are in proper condition to receive subsequent Work. Neither the presence or absence of the Owner or Architect
shall relieve the Contractor from any requirements of the Contract Documents.

§ 3.3.5 The Contractor will be responsible for all building grades, lines, levels, etc., required for layout of the Work.

§ 3.3.6 If required by Owner on a Project where applicable, at the earliest possible time after the commencement of the
Work on the Project site, the Contractor shall have all property corners and benchmarks verified or established by a state-
licensed land surveyor, shall locate the Project on the Project site, establishing necessary reference marks and axes from
which the Work accurately can progress, shall furnish Architect evidence of such verification and shall report at once
any errors discovered during the process of such verification.

§ 3.3.7 If any of the Work is required to be inspected or approved by any public authority, the Contractor shall cause
such inspection or approval to be performed. No inspection performed or failed to be performed by the Owner hereunder
shall be a waiver of any of the Contractor’s obligations hereunder or be construed as an approval or acceptance of the
Work or any part thereof.

§ 3.3.8 The Contractor acknowledges that it is the Contractor’s responsibility to hire all personnel for the proper and
diligent prosecution of the Work and the Contractor shall use its best efforts to maintain labor peace for the duration of
the Project. In the event of a labor dispute of the Contractor, its subcontractors or suppliers, the Contractor shall not be
entitled to any increase in the Contract Sum.

§ 3.4 Labor and Materials

§ 3.4.1 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for labor, materials,
equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other facilities and
services necessary for proper execution and completion of the Work, whether temporary or permanent and whether or
not incorporated or to be incorporated in the Work.

§ 342 Egual Oggortunlty

D#eewe- The Contractor shall malntaln poI|C|es of emplovment as follows (1) the Contractor and the Contractor S
Subcontractors shall not discriminate against any employee or applicant for employment because of race, gender,
religion, national origin, ethnicity, sexual orientation, age or disability; (2) the Contractor and the Contractor’s
Subcontractors shall, in all solicitations or advertisements for employees placed by them or on their behalf, state that all
qualified applicants will receive consideration for employment without regard to race, gender, religion, national origin,
ethnicity, sexual orientation, age or disability.

§ 3.4.3 The Contractor may make substitutions only with the consent of the Owner, after evaluation by the Architect and
in accordance with a Change Order of other appropriate written directive by the Owner shal-enforce-strict disciplineand
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§ 3.4.4 Value Engineering Incentive

§ 3.4.4.1 Any proposal initiated and developed by the Contractor for variation from contractual requirements, which to
be acceptable under the Contract would necessitate issuance of a contractual change and which reduces the cost of
performing the Contract, without degrading operational functions: e.q., performance, reliability or maintainability of the
item. Such proposals would be submitted by the Contractor to the Architect in the same form as prescribed for any other
proposal, which would likewise necessitate a change in the contractual requirements but would include a statement that
they are a proposed Value Engineering Change subject to the operation of this clause.

§ 3.4.4.2 The Architect will be the sole judge of acceptability, and no substitute will be ordered, installed, used or
initiated without the Architect’s prior written acceptance which will be evidenced by Change Order. However, any Value
Engineering Change accepted by the Architect shall not result in any increase in the Contract Price or Contract Time. By
making a request for a Value Engineering Change, the Contractor agrees to pay directly to the Architect all Architect’s
fees and charges related to the Architect’s review of the request for Value Engineering Change, whether or not the
Architect accepts the request. The Owner may require the Contractor to furnish at the Contractor’s expense a special
performance guarantee or other surety with respect to any substitute approved after award of the Contract.

§ 3.4.5 Owner Direct Purchase

§ 3.4.5.1 The Owner is tax exempt and may wish to exercise its right to purchase directly various construction materials,
supplies and equipment that may be part of the Contract. The Owner will, via its purchase orders, purchase that material
and the Contractor shall assist the Owner in the preparation of purchase orders. The Owner may direct the Contractor to
prepare the purchase order on the Owner’s form and make ready for verification and execution by the Owner. The
materials shall be purchased from the vendors and or suppliers originally selected by the Contractor, for the price
originally negotiated by the Contractor. Within thirty (30) days of the Notice to Proceed (NTP) the Contractor shall
prepare a complete list of materials, supplies and equipment, including the cost of each item, for the Project and the
Owner will advise the Contractor in writing which items from the list the Owner wishes to purchase directly.

§ 3.4.5.2 At a time deemed acceptable to the Owner, the Contract amount shall be reduced by the net, undiscounted
amount of the purchase order, plus all sales taxes and surtax as levied. Issuance of the purchase orders by the Owner
does not change any of the Contractor’s responsibilities regarding material purchases, or installations, with the exception
of the payments for the materials purchased. The Contractor remains responsible for coordination, correct guantities
ordered, submittals, protection, storage, scheduling, shipping, security, expedition, receiving and unloading, certifying
the accuracy of shipping tickets and invoices, installation, cleaning, all applicable warranties and that all materials
purchased meet the requirements of the Contract Documents. The Contractor shall certify all invoices as accurate and
acceptable and forward to the Owner the certified invoices for payment by the Owner.

8 3.4.5.3 In the event that materials, supplies or equipment purchased under this option are defective or rejected for any
reason whatsoever, and it becomes necessary in the opinion of the Contractor to initiate legal action against the
responsible party, the Owner agrees to assign and subordinate to the Contractor any claims the Owner has against the
responsible party resulting from the purchase order and to execute any legal documents necessary to accomplish the
assignment, subordination or subrogation of such claims, and to cooperate with the Contractor in such legal action.

§ 3.4.5.4 The Contractor agrees to execute the Owner’s document “Contractor’s Direct Material Purchase Affidavit” and
to submit the affidavit to the Owner along with the above described list of materials, supplies and equipment, as agreed
to between the Owner and Contractor. Tax savings will be returned to the Owner via Change Order.

§ 3.5 Warranty

§ 3.5.1 The Contractor warrants to the Owner and Architect that materials and equipment furnished under the Contract
will be of good quality and new unless the Contract Documents require or permit otherwise. The Contractor further
warrants that the Work will conform to the requirements of the Contract Documents and will be free from defects, except
for those inherent in the quality of the Work the Contract Documents require or permit. Work, materials, or equipment
not conforming to these requirements, including substitutions not properly approved and authorized, may be considered
defective. The Contractor’s warranty excludes remedy for damage or defect caused by abuse, alterations to the Work not
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executed by the Contractor, improper or insufficient maintenance, improper operation, or normal wear and tear and
normal usage. If required by the Architect or Owner, the Contractor shall furnish satisfactory evidence as to the kind and
quality of materials and equipment.

§ 3.5.2 All material, equipment, or other special warranties required by the Contract Documents shall be issued in the
name of the Owner, or shall be transferable to the Owner, and shall commence in accordance with Section 9.8.4.

§ 3.6 Taxes

The Contractor shall pay sales, consumer, use and similar taxes for the Work in accordance with the laws of the state and
other taxing authorities in the jurisdiction where the Project is located provided-by-the-Centractor that are legally enacted
when bids are received or negotiations concluded, whether or not yet effective or merely scheduled to go into effect.

§ 3.7 Permits, Fees, Notices and Compliance with Laws

§ 3.7.1 Unless otherwise provided in the Contract Documents, the Contractor shall secure and pay for the building permit
as well as for other permits, fees, licenses, and inspections by government agencies necessary for proper execution and
completion of the Work that are customarily secured after execution of the Contract and legally required at the time bids
are received or negotiations concluded. The Contractor shall procure all certificates of inspection, use, occupancy,
permits and licenses, pay all charges and fees and give all notices necessary and incidental to the due and lawful
prosecution of the Work. Certificates of inspection, use and occupancy shall be delivered to the Owner upon completion
of the Work in sufficient time for occupation of the Project in accordance with the approved schedule for the Work. The
costs of such procurement, payment and delivery are included within the Contract Sum.

§ 3.7.1.1 Certain permits, requlations and fees may apply to work involved in this Project when such work takes place
beyond the limits of the school site. This may include but not be limited to hauling and disposal of materials and debris
resulting from demolition. The Contractor shall obtain any such permits, comply with all applicable requlations and pay
the cost of any and all fees required by such offsite work.

§ 3.7.1.2 The Owner’s building department is the authority having jurisdiction for building code compliance unless
otherwise provided in the Contract Documents. The Owner’s building permit is required to be issued before construction
may commence and will be furnished to the Contractor at no cost upon compliance with permit application requirements.

§ 3.7.2 The Contractor shall comply with and give notices required by applicable laws, statutes, ordinances, codes, rules
and regulations, and lawful orders of public authorities applicable to performance of the Work. The Contractor shall
comply with all applicable federal, state and county, and city statutes, safety regulations, codes, ordinances and orders,
including the Occupational Safety and Health Administration Act of 1970 (OSHA) as amended from time to time.

§ 3.7.3 If the Contractor performs Work knewing-it-te-be contrary to applicable laws, statutes, ordinances, codes, rules
and regulations, or lawful orders of public authorities, the Contractor shall assume appropriate responsibility for such
Work and shall bear the costs attributable to correction.

§ 3.7.4 Concealed or Unknown Conditions (Excluding Claims for Unsuitable Soils)

If the Contractor encounters conditions at the site that are (1) subsurface or otherwise concealed physical conditions that
differ materially from those indicated in the Contract Documents or (2) unknown physical conditions of an unusual
nature that differ materially from those ordinarily found to exist and generally recognized as inherent in construction
activities of the character provided for in the Contract Documents, the Contractor shall promptly provide notice to the
Owner and the Architect before conditions are disturbed and in no event later than 14 days after first observance of the
conditions. The Architect will promptly investigate such conditions and, if the Architect determines that they differ
materially and cause an increase or decrease in the Contractor’s cost of, or time required for, performance of any part of
the Work, will recommend that an equitable adjustment be made in the Contract Sum or Contract Time, or both. If the
Architect determines that the conditions at the site are not materially different from those indicated in the Contract
Documents and that no change in the terms of the Contract is justified, the Architect shall promptly notify the Owner and
Contractor, stating the reasons. No adjustment in Contract Sum or Contract Time shall be allowed pursuant to this
Avrticle to the extent the concealed or unknown condition should have been reasonably discovered by the Contractor
during pre-bid site inspections, review, or preconstruction services. If either party disputes the Architect’s determination
or recommendation, that party may submit a Claim as provided in Article 15.
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§ 3.7.5 If, in the course of the Work, the Contractor encounters human remains or recognizes the existence of burial
markers, archaeological sites or wetlands not indicated in the Contract Documents, the Contractor shall immediately
suspend any operations that would affect them and shall notify the Owner and Architect. Upon receipt of such notice, the
Owner shall promptly take any action necessary to obtain governmental authorization required to resume the operations.
The Contractor shall continue to suspend such operations until otherwise instructed by the Owner but shall continue with
all other operations that do not affect those remains or features. Requests for adjustments in the Contract Sum and
Contract Time arising from the existence of such remains or features may be made as provided in Article 15.

§ 3.7.6 Claims for Unsuitable Soils “Unsuitable soil” does not include soil with high or low moisture content or soil
adversely affected by weather conditions and no claim for additional cost will be accepted based solely on the moisture
content of excavated material. If the excavated material is unsatisfactory for the specified use on the project solely
because of either high or low moisture content or the soil is adversely affected by weather conditions, the Contractor
may, in its discretion, either (1) process the material to adjust the moisture content to the specified condition or an
acceptable condition if not specified, or (2) remove the material and replace it with satisfactory material. Contractor’s
election of either option will be at Contractor’s expense with no additional cost to the Owner.

8§ 3.7.7 E-Verify
§ 3.7.7.1 State of Florida, Office of the Governor, Executive Order 11-116 (superseding Executive Order 11-02) requires

all agencies under the direction of the Governor to verify the employment eligibility of all new employees through the
U.S. Department of Homeland Security’s E-Verify system. Further, in conjunction with Section 448.095 F.S., the
Contractor is directed to include as a condition of all contracts for the provision of goods or services to the School Board
of Volusia County in excess of nominal value, an express requirement that the Contractor utilizes the U.S. Department of
Homeland Security’s E-Verify system to verify the employment eligibility of all new employees hired by the Contractor
during the contract term, and an express requirement that the Contractor include in such subcontracts the requirement
that subcontractors performing work or providing services pursuant to the state contract utilize the E-Verify system to
verify the employment eligibility of all new employees hired by the subcontractor during the contract term. To enroll in
the E-Verify system employers should visit www.e-verify.gov.

§ 3.7.7.2 Failure to comply shall be cause for termination of contract by the Owner, at its sole discretion. The Contractor
is liable for any additional costs incurred as a result of the termination of Contract, Section 448.095(2) F.S.

§ 3.7.7.3 The Contractor is required to submit to the Owner FAC Document 639, Contractor E-Verify Affidavit, upon
contract execution.

§ 3.7.8 Use of Coercion for Labor and Services

§ 3.7.8.1 Section 787.06(13) F.S., requires all nongovernmental entities executing, renewing or extending a contract with
a governmental entity to provide an affidavit signed by an officer or representative of the nongovernmental entity under
penalty of perjury that the nongovernmental entity does not use coercion for labor or services as defined in that statute.
The School Board of VVolusia County Florida is a governmental entity for purposes of this statute. Unless otherwise
directed by the Owner, said affidavit shall be submitted as part of the Contractor’s Pre-qualification via the School
District’s Purchasing Department.

§ 3.8 Allowances

§ 3.8.1 The Contractor shall include in the Contract Sum all allowances stated in the Contract Documents. Items covered
by allowances shall be supplied for such amounts and by such persons or entities as the Owner may direct, but the
Contractor shall not be required to employ persons or entities to whom the Contractor has reasonable objection.

§ 3.8.2 Unless otherwise provided in the Contract Documents,
.1 allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and all
required taxes, less applicable trade discounts;
.2 Contractor’s costs for unloading and handling at the site, labor, installation costs, overhead, profit, and
other expenses contemplated for stated allowance amounts shall be included in the Contract Sum but not
in the allowances; and
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.3 whenever costs are more than or less than allowances, the Contract Sum shall be adjusted accordingly by
Change Order. The amount of the Change Order shall reflect (1) the difference between actual costs and the
allowances under Section 3.8.2.1 and (2) changes in Contractor’s costs under Section 3.8.2.2

§ 3.8.3 Materials and equipment under an allowance shall be selected by the Owner with reasonable promptness.

§ 3.9 Superintendent

§ 3.9.1 The Contractor shall employ a competent superintendent and necessary assistants who shall be in attendance at
the Project site during all performance of the Work. The superintendent shall represent the Contractor, and
communications given to the superintendent shall be as binding as if given to the Contractor. Important communications
shall be confirmed in writing. Other communications shall be similarly confirmed on written request in each case. The
superintendent shall be satisfactory to the Owner in all respects, and Owner shall have the right to require Contractor to
dismiss from the Project any superintendent whose performance is not satisfactory to Owner, and to replace such
superintendent with a superintendent satisfactory to Owner. The Contractor shall not replace the superintendent without
the written consent of the Owner.

§ 3.9.2 The Contractor, as soon as practicable after award of the Contract, shall notify the Owner and Architect of the
name and qualifications of a proposed superintendent. Within 14 days of receipt of the information, the Architect may
notify the Contractor, stating whether the Owner or the Architect (1) has reasonable objection to the proposed
superintendent or (2) requires additional time for review. Failure of the Architect to provide notice within the 14-day
period shall constitute notice of no reasonable objection.

§ 3.9.3 The Contractor shall not employ a proposed superintendent to whom the Owner or Architect has made reasonable
and timely objection. The Contractor shall not change the superintendent without the Owner’s consent, which shall not
unreasonably be withheld or delayed.

§ 3.9.4 If required by Owner, a list of all supervisory personnel, including the project manager and superintendent, that
the Contractor intends to use on the Project and a chain-of-command organizational chart shall be submitted to the
Owner for approval. The Contractor shall not engage supervisory personnel or utilize an organization and chain-of-
command other than as approved by Owner in writing and shall not change such personnel or form of organization
without the written approval of the Owner.

§ 3.10 Contractor’s Construction and Submittal Schedules

§ 3.10.1 The Contractor, prompthy within thirty (30) days after being-awarded execution of the Contract, shall submit for
the Owner’s and Architect’s information written approval a Contractor’s construction schedule for the Work. The
construction schedule shall contain detail appropriate for the Project, including (1) the date of commencement of the
Work, interim schedule milestone dates, and the date of Substantial Completion; (2) an apportionment of the Work by
construction activity; and (3) the time required for completion of each portion of the Work. The schedule shall provide
for the orderly progression of the Work to completion and shall not exceed time limits current under the Contract
Documents. The schedule shall be revised at appropriate intervals as required by the Owner and conditions of the Work
and Project.

§ 3.10.2 Within thirty (30) days of Notice to Proceed (NTP), the Contractor shall prepare, for the Architect’s approval,
and thereafter keep current, a schedule of submittals which is coordinated with the Contractor’s construction schedule
and allows the Architect reasonable time to review submittals. No payment shall be due until this schedule is submitted

§ 3.10.3 The Contractor shall perform the Work in gereral-aceordance conformity with the most recent schedules
submitted to the Owner and Architect.
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§ 3.10.4 If the Contractor submits a schedule indicating an intention to achieve completion of the Work prior to
contractually required dates, including milestones, no liability of the Owner to the Contractor for any failure of the
Contractor to complete early shall be created, whether or not the Owner approve such schedule.

§ 3.10.5 At the Owner’s option, the Contractor shall provide a schedule utilizing critical path techniques to measure the
progress of the Work. Such schedules shall be subject to the Owner’s and Architect’s written approval.

§ 3.10.6 Float or slack is not for the exclusive use or benefit of either the Owner or the Contractor. Extensions of time for
performance will be granted only to the extent that the equitable time adjustments for the activity or activities affected
exceed the total float along the activity chain involved at the time the change was ordered or the delay occurred.
Notwithstanding the above, the Contractor shall only be entitled to an extension of the time for an excusable delay to the
critical path of the Work that delays completion of the Project beyond the completion date stated in the Agreement.

§ 3.10.7 The Contractor acknowledges that the Owner may retain the services of a scheduling consultant at the Owner’s
expense. The Contractor shall cooperate with any such scheduling consultant at the Owner’s direction, including,
without limitation, with regard to the preparation of the Project schedule.

§ 3.11 As Built Drawings, Documents and Samples at the Site

§ 3.11.1 As Built drawings shall be updated monthly, which shall be a condition precedent to all Progress Payments, and
shall provide as much accuracy as possible. As built drawings of the completed Project are precedent to final payment
and shall be submitted in paper document and combined PDF, or other Architect and Owner acceptable digital format, on

CD DVD or other approved file transfer protocol (FTP), transmltted from the Contractor to the Architect for review and

§ 3.11.2 The Contractor shall make available, at the Project site, the Contract Documents, including Change Orders,
Construction-Change-Directives; and other Modifications, in good order and marked currently to indicate field changes
and selections made during construction, and the approved Shop Drawings, Product Data, Samples, and similar required
submittals. These shall be in electronic form er and paper copy, available to the Architect and Owner, and delivered to
the Architect for submittal to the Owner upon completion of the Work as a record of the Work as constructed.

§ 3.11.3 The Contractor shall maintain all approved permit drawings in a manner so as to make them accessible to
governmental inspectors and other authorized agencies. All approved drawings shall be appropriately identified and
delivered to the Owner within sixty (60) days of final completion of the Work.

§ 3.12 Shop Drawings, Product Data and Samples

§ 3.12.1 Shop Drawings are drawings, diagrams, schedules, and other data specially prepared for the Work by the
Contractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier, or distributor to illustrate some portion of the
Work.

§ 3.12.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams, and
other information furnished by the Contractor to illustrate materials or equipment for some portion of the Work.

§ 3.12.3 Samples are physical examples that illustrate materials, equipment, or workmanship, and establish standards by
which the Work will be judged.

§ 3.12.4 Shop Drawings, Product Data, Samples, and similar submittals are not Contract Documents. Their purpose is to
demonstrate how the Contractor proposes to conform to the information given and the design concept expressed in the
Contract Documents for those portions of the Work for which the Contract Documents require submittals. Review by the
Architect is subject to the limitations of Section 4.2.7. Informational submittals upon which the Architect is not expected
to take responsive action may be so identified in the Contract Documents. Submittals that are not required by the
Contract Documents may shall be returned by the Architect without action.

§ 3.12.5 The Contractor shall review for compliance with the Contract Documents, approve, and submit to the Architect,
Shop Drawings, Product Data, Samples, and similar submittals required by the Contract Documents, in accordance with
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the submittal schedule approved by the Architect or, in the absence of an approved submittal schedule, with reasonable
promptness and in such sequence as to cause no delay in the Work or in the activities of the Owner or of Separate
Contractors. Submittals which are not marked as reviewed for compliance with the Contract Documents and approved by
the Contractor shall be returned by the Architect without action.

§ 3.12.6 By submitting Shop Drawings, Product Data, Samples, and similar submittals, the Contractor represents to the
Owner and Architect that the Contractor has (1) reviewed and approved them, (2) determined and verified materials,
field measurements and field construction criteria related thereto, or will do so, and (3) checked and coordinated the
information contained within such submittals with the requirements of the Work and of the Contract Documents.

§ 3.12.7 The Contractor shall perform no portion of the Work for which the Contract Documents require submittal and
review of Shop Drawings, Product Data, Samples, or similar submittals, until the respective submittal has been approved
by the Architect.

§ 3.12.8 The Work shall be in accordance with approved submittals except that the Contractor shall not be relieved of
responsibility for deviations from the requirements of the Contract Documents by the Architect’s approval of Shop
Drawings, Product Data, Samples, or similar submittals, unless the Contractor has specifically notified the Architect of
such deviation at the time of submittal and (1) the Architect has given written approval to the specific deviation as a
minor change in the Work, or (2) a Change Order erCeonstruction-ChangeBirective has been issued authorizing the
deviation. The Contractor shall not be relieved of responsibility for errors or omissions in Shop Drawings, Product Data,
Samples, or similar submittals, by the Architect’s approval thereof.

§ 3.12.9 The Contractor shall direct specific attention, in writing or on resubmitted Shop Drawings, Product Data,
Samples, or similar submittals, to revisions other than those requested by the Architect on previous submittals. In the
absence of such notice, the Architect’s approval of a resubmission shall not apply to such revisions.

§ 3.12.10 The Contractor shall not be required to provide professional services that constitute the practice of architecture
or engineering unless such services are specifically required by the Contract Documents for a portion of the Work or
unless the Contractor needs to provide such services in order to carry out the Contractor’s responsibilities for
construction means, methods, techniques, sequences, and procedures. The Contractor shall not be required to provide
professional services in violation of applicable law.

§ 3.12.10.1 If professional design services or certifications by a design professional related to systems, materials, or
equipment are specifically required of the Contractor by the Contract Documents, the Owner and the Architect will
specify all performance and design criteria that such services must satisfy. The Contractor shall be entitled to rely upon
the adequacy and accuracy of the performance and design criteria provided in the Contract Documents. The Contractor
shall cause such services or certifications to be provided by an appropriately licensed design professional in Florida,
whose signature and seal shall appear on all drawings, calculations, specifications, certifications, Shop Drawings, and
other submittals prepared by such professional. Shop Drawings, and other submittals related to the Work, designed or
certified by such professional, if prepared by others, shall bear such professional’s written approval when submitted to
the Architect. The Owner and the Architect shall be entitled to rely upon the adequacy and accuracy of the services,
certifications, and approvals performed or provided by such design professionals, provided the Owner and Architect
have specified to the Contractor the performance and design criteria that such services must satisfy. Pursuant to this
Section 3.12.10, the Architect will review and approve or take other appropriate action on submittals only for the limited
purpose of checking for conformance with information given and the design concept expressed in the Contract
Documents.

§ 3.12.10.2 If the Contract Documents require the Contractor’s design professional to certify that the Work has been
performed in accordance with the design criteria, the Contractor shall furnish such certifications to the Architect at the
time and in the form specified by the Architect.

§ 3.12.11 The Contractor shall assemble for the Architect’s approval two (2) complete binders of all operating and
maintenance data from all manufacturers whose equipment is or will be installed in the Work.
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§ 3.12.12 The Contractor shall submit to Owner one copy of all submissions made to the Architect pursuant to this
Section 3.12.

§ 3.13 Use of Site

The Contractor shall confine operations at the site to areas permitted by applicable laws, statutes, ordinances, codes,
rules and regulations, lawful orders of public authorities, and the Contract Documents and shall not unreasonably
encumber the site with materials or equipment. The Contractor shall be responsible for the permitting, erection,
maintaining and removal of all construction signage. The Contractor must submit all sign copy for approval prior to
erecting or displaying. The Contractor and Owner shall meet promptly after execution of the Agreement to determine
reasonable requirements for ingress and egress from the site. Reasonable locations for staging, parking and a single
construction entrance shall be designated by the Contractor, subject to the Owner’s approval.

§ 3.13.2 The Contractor shall assure free, convenient, unencumbered and direct access to properties neighboring the
Project site for the owners of such properties and their respective tenants, agents, invitees and guests.

§ 3.14 Cutting and Patching

§ 3.14.1 The Contractor shall be responsible for cutting, fitting, or patching required to complete the Work or to make its
parts fit together properly. All areas requiring cutting, fitting, or patching shall be restored to the condition existing prior
to the cutting, fitting, or patching, unless otherwise required by the Contract Documents.

§ 3.14.2 The Contractor shall not damage or endanger a portion of the Work or fully or partially completed construction
of the Owner or Separate Contractors by cutting, patching, or otherwise altering such construction, or by excavation. The
Contractor shall not cut or otherwise alter construction by the Owner or a Separate Contractor except with written
consent of the Owner and of the Separate Contractor. Consent shall not be unreasonably withheld. The Contractor shall
not unreasonably withhold, from the Owner or a Separate Contractor, its consent to cutting or otherwise altering the
Work.

§ 3.15 Cleaning Up

§ 3.15.1 The Contractor shall keep the premises and surrounding area free from accumulation of waste materials and
rubbish caused by operations under the Contract. The Contractor shall prevent paint, mortar and concrete splatter on
concrete sidewalks and stair tower floors. Any such splatter shall be immediately removed so no evidence of splatter
remains. All construction debris shall be removed in a timely manner. Surrounding graded and grassed areas shall be
regularly magnetically scanned to collect miscellaneous nails and other sharp objects; the Contractor shall remove such
objects from the construction site. At completion of the Work, the Contractor shall remove waste materials, rubbish, the
Contractor’s tools, construction equipment, machinery, and surplus materials from and about the Project.

§ 3.15.2 If the Contractor fails to clean up as provided in the Contract Documents, the Owner may do so and the Owner
shall be entitled to reimbursement from the Contractor.

§ 3.15.3 Immediately prior to the Architect’s inspection for Substantial Completion, the Contractor shall completely
clean the premises utilizing a licensed cleaning service. Concrete and ceramic surfaces shall be cleaned and washed.
Woodwork and resilient shall be dusted and cleaned. Sash, fixtures and equipment shall be thoroughly cleaned. Stains,
spots, dust, marks and smears shall be removed from all surfaces. Hardware and metal surfaces shall be cleaned and
polished. Glass and plastic surfaces shall be thoroughly cleaned by professional window cleaners. All damaged, broken
or scratched glass or plastic shall be replaced by the Contractor at the Contractor’s expense.

§ 3.16 Access to Work
The Contractor shall provide the Owner and Architect at all times with access to the Work in preparation and progress
wherever located.

§ 3.17 Royalties, Patents and Copyrights

The Contractor shall pay all royalties and license fees. The Contractor shall defend suits or claims for infringement of
copyrights and patent rights and shall hold the Owner and Architect harmless from loss on account thereof, but shall not
be responsible for defense or loss when a particular design, process, or product of a particular manufacturer or
manufacturers is required by the Contract Documents, or where the copyright violations are contained in Drawings,
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Specifications, or ether-decuments Instruments of Service prepared by the Owner or Architect. However, if an
infringement of a copyright or patent is discovered by, or made known to, the Contractor, the Contractor shall be
responsible for the loss unless the information is promptly furnished to the Architect.

§ 3.18 Indemnification

§ 3.18.1 For one hundred dollars ($100.00), which is included in the contract price, the other good and valuable
considerations, receipt of which is hereby acknowledged by the Contractor as consideration for the indemnity herein;
said Contractor hereby agrees to defend and indemnify the Owner and the Architect/Engineer and their Agents and
employees, from and against all claims, damages, losses and expenses, including but not limited to attorney’s fees,
arising out of or resulting from the performance of Work, provided that any such claim, damage, loss or expense is (1)
attributed to bodily injury, sickness, disease or death, or to injury to, or destruction of tangible property, other than the
work itself, including the loss of use resulting therefrom, and (2) caused in whole or in part by any act or omission of the
Contractor, any Subcontractor, anyone directly or indirectly employed by any of them or anyone for whose acts any of
them may be liable, regardless of whether or not it is caused in part by a party indemnified hereunder. Such obligation
shall not be construed to negate, abridge or otherwise reduce any other right or obligation of indemnity which otherwise

eX|st as to any partv or person descrlbed |n th|s Artlcle Ie%hei&”es%;ete#ﬁ—pe#mﬁted—bﬂaw-&h&@emraeter—shau

§ 3.18.2 In claims against any person or entity indemnified under this Section 3.18 by an employee of the Contractor, a
Subcontractor, anyone directly or indirectly employed by them, or anyone for whose acts they may be liable, the
indemnification obligation under Section 3.18.1 shall not be limited by a limitation on amount or type of damages,
compensation, or benefits payable by or for the Contractor or a Subcontractor under workers’ compensation acts,
disability benefit acts, or other employee benefit acts.

§ 3.18.3 The Contractor acknowledges that for one hundred dollars ($100.00) of the Contract Price, as recited in
Paragraph 3.18.1 above, and other good and valuable consideration from the Owner and Architect/Engineer, constitutes
consideration for giving the Owner and the Architect/Engineer, respectively, the indemnifications required in this
Agreement and the Contract Documents. The limit of dollar amount of Contractor’s indemnity obligations required by
the Agreement and the Contract Documents specifically for those claims caused in whole or in part by the Owner and
Architect/Engineer shall be $1,000,000 or the Contract Sum of the Project, whichever is more. The parties agree that the
indemnity provided herein bears a reasonable commercial relationship to the Agreement and is incorporated by this
reference into the Project specifications and bid documents, if any.

§ 3.18.4 Notwithstanding the above and without monetary limitation, the Contractor hereby indemnifies and holds
harmless the Owner, their officers and employees, from liabilities, damages, losses and costs, including, but not limited
to, reasonable attorney’s fees, to the extent caused by the negligence, recklessness, or intentional wrongful misconduct of
the Contractor and persons employed or utilized by the Contractor in the performance of the construction Contract.

ARTICLE 4 ARCHITECT

§ 4.1 General

§ 4.1.1 The Architect is the person or entity retained by the Owner pursuant to Section 2.3.2 and identified as such in the
Agreement.

§ 4.1.2 Duties, responsibilities, and limitations of authority of the Architect as set forth in the Contract Documents shall
not be restricted, modified, or extended without written consent of the Owner, Contractor, and Architect. Consent shall
not be unreasonably withheld.
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§ 4.2 Administration of the Contract

§ 4.2.1 The Architect will provide administration of the Contract as described in the Contract Documents and will be an
Owner’s representative during construction until final payment is due and with the Owner’s authorization, from time to
time during the one-year period for correction of Work described in Section 12.2. the-date-the-Architectissues-the-final
Certificatefor Payment. The Architect will have authority to act on behalf of the Owner only to the extent provided in
the Contract Documents, unless otherwise modified in writing in accordance with other provisions of the Contract.

§ 4.2.2 The Architect will visit the site at intervals appropriate to the stage of construction, or as otherwise agreed with
the Owner, to become generally familiar with the progress and quality of the portion of the Work completed, and to
determine in general if the Work observed is being performed in a manner indicating that the Work, when fully
completed, will be in accordance with the Contract Documents. However, the Architect will not be required to make
exhaustive or continuous on-site inspections to check the quality or quantity of the Work. The Architect will not have
control over, charge of, or responsibility for the construction means, methods, techniques, sequences or procedures, or
for the safety precautions and programs in connection with the Work, since these are solely the Contractor’s rights and
responsibilities under the Contract Documents.

§ 4.2.3 On the basis of the site visits, the Architect will keep the Owner reasenably informed about the progress and
quality of the portion of the Work completed, and promptly report to the Owner (1) knewn deviations from the Contract
Documents, (2) known deviations from the most recent construction schedule submitted by the Contractor, and (3)
defects and deficiencies ebserved in the Work. The Architect will not be responsible for the Contractor’s failure to
perform the Work in accordance with the requirements of the Contract Documents. The Architect will not have control
over or charge of, and will not be responsible for acts or omissions of, the Contractor, Subcontractors, or their agents or
employees, or any other persons or entities performing portions of the Work.

§ 4.2.4 Communications

The Owner and Contractor shall include the Architect, if any, in all communications that relate to or affect the
Architect’s services or professional responsibilities. The Owner and Contractor shall promptly notify the Architect of the
substance of any direct communications between the Owner and the Contractor otherwise relating to the

Project. Communications by and with the Architect’s consultants shall be through the Architect. Communications by and
with Subcontractors and suppliers shall be through the Contractor. Communications by and with Separate Contractors
shall be through the Owner. The Contract Documents may specify other communication protocols.

§ 4.2.5 Based on the Architect’s evaluations of the Contractor’s Applications for Payment, the Architect will review and
certify the amounts due the Contractor and will issue Certificates for Payment in such amounts.

§ 4.2.6 The Architect has authority to reject Work that does not conform to the Contract Documents. Whenever the
Architect considers it necessary or advisable, the Architect will have authority to require inspection or testing of the
Work in accordance with Sections 13.4.2 and 13.4.3, whether or not the Work is fabricated, installed or completed.
However, neither this authority of the Architect nor a decision made in good faith either to exercise or not to exercise
such authority shall give rise to a duty or responsibility of the Architect to the Contractor, Subcontractors, suppliers, their
agents or employees, or other persons or entities performing portions of the Work.

§ 4.2.7 The Architect will review and approve, or take other appropriate action upon, the Contractor’s submittals such as
Shop Drawings, Product Data, and Samples, but only for the limited purpose of checking for conformance with
information given and the design concept expressed in the Contract Documents. The Architect’s action will be taken in
accordance with the submittal schedule approved by the Architect or, in the absence of an approved submittal schedule,
with reasonable promptness to cause no delay in the Work or in the activities of the Owner, Contractor or separate
contractors, while allowing sufficient time in the Architect’s professional judgment to permit adequate review. Review
of such submittals is not conducted for the purpose of determining the accuracy and completeness of other details such as
dimensions and quantities, or for substantiating instructions for installation or performance of equipment or systems, all
of which remain the responsibility of the Contractor as required by the Contract Documents. The Architect’s review of
the Contractor’s submittals shall not relieve the Contractor of the obligations under Sections 3.3, 3.5, and 3.12. The
Architect’s review shall not constitute approval of safety precautions or of any construction means, methods, techniques,
sequences, or procedures. The Architect’s approval of a specific item shall not indicate approval of an assembly of which
the item is a component.
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§ 4.2.8 The Architect will prepare Change Orders and-Construction-Change-Directives, or other appropriate written

directives, and may order minor changes in the Work as provided in Section 7.4. The Architect will investigate and make
determinations and recommendations regarding concealed and unknown conditions as provided in Section 3.7.4.

§ 4.2.9 The Architect will conduct inspections to determine the date or dates of Substantial Completion and the date of
final completion; issue Certificates of Substantial Completion pursuant to Section 9.8; receive and forward to the Owner,
for the Owner’s review and records, written warranties and related documents required by the Contract and assembled by
the Contractor pursuant to Section 9.10; and issue a final Certificate for Payment pursuant to Section 9.10.

§ 4.2.10 If the Owner and Architect agree, the Architect will provide one or more Project representatives to assist in
carrying out the Architect’s responsibilities at the site. The Owner shall notify the Contractor of any change in the duties,
responsibilities and limitations of authority of the Project representatives.

§ 4.2.11 The Architect will interpret and decide matters concerning performance under, and requirements of, the Contract
Documents on written request of either the Owner or Contractor. The Architect’s response to such requests will be made

in writing no later than fifteen (15) days after receipt of the request within-any-time-limits-agreed-upon-or-otherwise-with
reasonable-promptness.

§ 4.2.12 Interpretations and decisions of the Architect will be consistent with the intent of, and reasonably inferable from,
the Contract Documents and will be in writing or in the form of drawings. When making such interpretations and
decisions, the Architect will endeavor to secure faithful performance by both Owner and Contractor, will not show
partiality to either, and will not be liable for results of interpretations or decisions rendered in good faith.

§ 4.2.13 The Architect’s decisions on matters relating to aesthetic effect will be final if consistent with the intent
expressed in the Contract Documents.

§ 4.2.14 The Architect will review and respond to requests for information about the Contract Documents. The
Architect’s response to such requests will be made in writing within any time limits agreed upon or otherwise with
reasonable promptness. If appropriate, the Architect will prepare and issue supplemental Drawings and Specifications in
response to the requests for information.

§ 4.2.15 Upon request of the Owner, claims, disputes and other matters in question relating to the execution or progress
of the Work or the interpretation of the Contract Documents may be referred to the Architect for initial decision, which
the Architect shall render in writing within a reasonable time, not to exceed fifteen (15) days after the date on which such

request is made.

ARTICLE 5 SUBCONTRACTORS

§ 5.1 Definitions

§5.1.1 A Subcontractor is a person or entity who has a direct contract with the Contractor to perform a portion of the
Work at the site. The term “Subcontractor” is referred to throughout the Contract Documents as if singular in number
and means a Subcontractor or an authorized representative of the Subcontractor. The term “Subcontractor” does not
include a Separate Contractor or the subcontractors of a Separate Contractor.

§ 5.1.2 A Sub-subcontractor is a person or entity who has a direct or indirect contract with a Subcontractor to perform a
portion of the Work at the site. The term “Sub-subcontractor” is referred to throughout the Contract Documents as if
singular in number and means a Sub-subcontractor or an authorized representative of the Sub-subcontractor.

§ 5.2 Award of Subcontracts and Other Contracts for Portions of the Work
§ 5.2. 1 Subcontractors must be properlv Ilcensed in accordance Wlth Florida Iaw Uﬂless-ethemrrse—sta%ed-rrr—the—eemraet
Do 3 3 A 3
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§ 5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Architect has made
reasonable and-timely objection. The Contractor shall not be required to contract with anyone to whom the Contractor
has made reasonable objection.

§ 5.2.3 If the Owner or Architect has reasonable objection to a person or entity proposed by the Contractor, the
Contractor shall propose another to whom the Owner or Architect has no reasonable objection. If the proposed but
rejected Subcontractor was reasonably capable of performing the Work, the Contract Sum and Contract Time shall be
increased or decreased by the difference, if any, occasioned by such change, and an appropriate Change Order shall be
issued before commencement of the substitute Subcontractor’s Work. However, no increase in the Contract Sum or
Contract Time shall be allowed for such change unless the Contractor has acted promptly and responsively in submitting
names as required.

§ 5.2.4 The Contractor shall not substltute a Subcontractor person, or entlty for one previously selected # without due

Y N ion. The Owner may require the
Contractor to chanqe any Subcontractor person, or entltv in S|tuat|ons where the Owner determines that their Work is
inadequate and adversely affects the Project.

§ 5.2.5 The Contractor shall disclose the existence and extent of any financial interest, whether direct or indirect, it has in
any subcontractors or material suppliers which it proposes for the Project.

§ 5.3 Subcontractual Relations

By appropriate written agreement, the Contractor shall require each Subcontractor, to the extent of the Work to be
performed by the Subcontractor, to be bound to the Contractor by terms of the Contract Documents, and to assume
toward the Contractor all the obligations and responsibilities, including the responsibility for safety of the
Subcontractor’s Work that the Contractor, by these Contract Documents, assumes toward the Owner and Architect. Each
subcontract agreement shall preserve and protect the rights of the Owner and Architect under the Contract Documents
with respect to the Work to be performed by the Subcontractor so that subcontracting thereof will not prejudice such
rights, and shall allow to the Subcontractor, unless specifically provided otherwise in the subcontract agreement, the
benefit of all rights, remedies, and redress against the Contractor that the Contractor, by the Contract Documents, has
against the Owner. Where appropriate, the Contractor shall require each Subcontractor to enter into similar agreements
with Sub-subcontractors. The Contractor shall make available to each proposed Subcontractor, prior to the execution of
the subcontract agreement, copies of the Contract Documents to which the Subcontractor will be bound, and, upon
written request of the Subcontractor, identify to the Subcontractor terms and conditions of the proposed subcontract
agreement that may be at variance with the Contract Documents. Subcontractors will similarly make copies of applicable
portions of such documents available to their respective proposed Sub-subcontractors.

§ 5.4 Contingent Assignment of Subcontracts
§ 5.4.1 Each subcontract agreement for a portion of the Work is assigned by the Contractor to the Owner, provided that
.1 assignment is effective only after termination of the Contract by the Owner for cause pursuant to
Section 14.2 or Termination for Convenience by the Owner pursuant to Paragraph 14.4 and only for those
subcontract agreements that the Owner accepts by notifying the Subcontractor and Contractor; and
.2 assignment is subject to the prior rights of the surety, if any, obligated under bond relating to the Contract.

§ 5.4.1.3 When the Owner accepts the assignment of a subcontract agreement, the Owner assumes the Contractor’s rights
and obligations under the subcontract subseguent to the date of acceptance of the assignment; however, in no event shall
the Owner’s acceptance of such an assignment release the Contractor from its obligations under the subcontract
agreement or this Agreement. Subcontracts between the Contractor and its Subcontractors shall provide for the
assignment of those subcontracts from the Contractor to the Owner at election of the Owner upon termination of the
Contractor.

§ 5.4.2 Upon such assignment, if the Work has been suspended for more than 30 days, the Subcontractor’s compensation
shall be eguitably adjusted for increases in direct cost resulting from the suspension beyond the thirty (30) days.
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ARTICLE 6 CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS

§ 6.1 Owner’s Right to Perform Construction and to Award Separate Contracts

§ 6.1.1 The term “Separate Contractor(s)” shall mean other contractors retained by the Owner under separate
agreements. The Owner reserves the right to perform construction or operations related to the Project with the Owner’s
own forces, and with Separate Contractors retained under Conditions of the Contract substantially similar to those of this
Contract, including those provisions of the Conditions of the Contract related to insurance and waiver of subrogation.

§ 6.1.2 When separate contracts are awarded for different portions of the Project or other construction or operations on
the site, the term “Contractor” in the Contract Documents in each case shall mean the Contractor who executes each
separate Owner-Contractor Agreement.

8§ 6.1.3 The Owner, at its option, shall either (1) provide for coordination of the activities of the Owner’s own forces and
of each Separate Contractor with the Work of the Contractor, who shall cooperate with them or (2) shall require that the
Contractor provide for such coordination, which the Contractor shall perform when directed by Owner to do so. The
Contractor shall participate with any Separate Contractors and the Owner in reviewing their construction schedules. The
Contractor shall make any revisions to its construction schedule deemed necessary after a joint review and mutual
agreement. The construction schedules shall then constitute the schedules to be used by the Contractor, Separate
Contractors, and the Owner until subsequently revised.

§ 6.1.4 Unless otherwise provided in the Contract Documents, when the Owner performs construction or operations
related to the Project with the Owner’s own forces or with Separate Contractors, the Owner or its Separate Contractors
shall have the same obligations and rights that the Contractor has under the Conditions of the Contract, including,
without excluding others, those stated in Article 3, this Article 6, and Articles 10, 11, and 12.

§ 6.2 Mutual Responsibility

§ 6.2.1 The Contractor shall afford the Owner and Separate Contractors reasonable opportunity for introduction and
storage of their materials and equipment and performance of their activities, and shall connect and coordinate the
Contractor’s construction and operations with theirs as required by the Contract Documents.

8§ 6.2.2 If part of the Contractor’s Work depends for proper execution or results upon construction or operations by the
Owner or a Separate Contractor, the Contractor shall, prior to proceeding with that portion of the Work, promptly notify
the Architect of apparent discrepancies or defects in the construction or operations by the Owner or Separate Contractor
that would render it unsuitable for proper execution and results of the Contractor’s Work. Failure of the Contractor to
notify the Architect of apparent discrepancies or defects prior to proceeding with the Work shall constitute an
acknowledgment that the Owner’s or Separate Contractor’s completed or partially completed construction is fit and
proper to receive the Contractor’s Work. The Contractor shall not be responsible for discrepancies or defects in the
construction or operations by the Owner or Separate Contractor that are not apparent.

§ 6.2.3 The Contractor shall reimburse the Owner for costs the Owner incurs that are payable to a Separate Contractor
because of the Contractor’s delays, improperly timed activities or defective construction. The Owner shall be responsible
to the Contractor for costs the Contractor incurs because of a Separate Contractor’s delays, improperly timed activities,
damage to the Work or defective construction.

§ 6.2.4 The Contractor shall promptly remedy damage that the Contractor wrongfully causes to completed or partially
completed construction or to property of the Owner or Separate Contractor as provided in Section 10.2.5.

§ 6.2.5 The Owner and each Separate Contractor shall have the same responsibilities for cutting and patching as are
described for the Contractor in Section 3.14.

§ 6.2.6 If any Subcontractor initiates legal or any other proceedings against the Owner on account of any damage alleged
to have been caused by the Contractor, the Owner shall notify the Contractor, who shall defend such proceedings at its
own expense, and if any settlement, judgment or award against the Owner arises therefrom, the Contractor shall pay or
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satisfy it and shall indemnify and reimburse the Owner for all monies paid or to be paid including attorneys’ fees and
court or other costs which the Owner has incurred.

§ 6.3 Owner’s Right to Clean Up

If a dispute arises among the Contractor, Separate Contractors, and the Owner as to the responsibility under their
respective contracts for maintaining the premises and surrounding area free from waste materials and rubbish, the Owner
may clean up and the Architect will allocate the cost among those responsible.

ARTICLE 7 CHANGES IN THE WORK

§ 7.1 General

§ 7.1.1 Changes in the Work may be accomplished after execution of the Contract, and without invalidating the Contract,
by Change Order, Construction-ChangeDirective or order for a minor change in the Work, subject to the limitations
stated in this Article 7 and elsewhere in the Contract Documents. Agreement on and execution of any Change Order shall
constitute a final settlement and a full accord and satisfaction of all matters relating to the change and to the impact of the
change on unchanged Work, including all direct and indirect costs of whatever nature, and all adjustments to the
Contract Schedule.

§ 7.12A Change Order shaII be based upon agreement among the Owner, Contractor and Architect. A—GQH'S'H:H'GH'QH

An order for a minor change in the Work may be |ssued by the Archltect alone

§ 7.1.3 Changes in the Work shall be performed under applicable provisions of the Contract Documents. The Contractor
shall proceed promptly with changes in the Work, unless otherwise provided in the Change Order, Construction-Change
Direetive; or order for a minor change in the Work. A change in Contract Sum or Contract Time shall be accomplished
only by Change Order. No course of conduct, verbal discussions or dealings between the parties shall be the basis of
claims by the Contractor to any change in the Contract Sum or Contract Time.

§ 7.1.4 If the Architect determines that a change or changes in the Work might be or are necessary or desirable, the
Architect shall issue a proposal request to the Contractor in which the Architect describes the proposed change or
changes in the Work. The Contractor shall respond to each such proposal request in writing within a reasonable time, but
in no event more the fourteen (14) days after receipt, such response to contain (1) the amount of any increase or decrease
in the Contract Price or Guaranteed Maximum Price for effecting the proposed change or changes in the Work (2) a
written comprehensive and itemized cost breakdown of the estimated reasonable additional or reduced costs to the
Contractor of all labor, materials and equipment required by such proposal requests and (3) the length of any extension
or reduction of the Contract Time for effecting the proposed change or changes in the Work.

§ 7.15 If any Change Order, signed by the Owner and the Contractor, results in or contains an adjustment to the Contract
Price, the amount of such adjustment shall be conclusively deemed and held to include the Contractor’s applicable profit,
Fee and costs of and for all applicable taxes, bond premiums, insurance premiums, supervision, overhead, profit, labor,
labor impact and materials related to the Change Order and the additional Work required and/or contemplated thereby,
and the Contractor shall be conclusively deemed and held to have waived any claim for any additional sum or time
extension for delays, disruption, acceleration, loss of productivity, ripple effect, inefficiency or any other matter arising
out of or in any way related to such Change Order and the additional Work contemplated thereby.

§ 7.2 Change Orders
§ 7.2.1 A Change Order is a written instrument prepared by the Architect and signed by the Owner, Contractor, and
Architect stating their agreement upon all of the following:

.1 The change in the Work, if any;

.2 The amount of the adjustment, if any, in the Contract Sum; and

.3 The extent of the adjustment, if any, in the Contract Time.

§ 7.2.2 If the Change Order provides for an adjustment to the Contract Sum, the adjustment shall be based on one of the
following methods:
.1 Mutual acceptance of a lump sum properly itemized and supported by sufficient substantiating data to
permit evaluation;
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2 Unit prices stated in the Contract Documents or subsequently agreed upon;
.3 Cost to be determined in a manner agreed upon by the parties and a mutually acceptable fixed or

percentage fee; or
4 As provided in Section 7.2.3.

§ 7.2.3 If the Contractor does not respond promptly or disagrees with the method for adjustment in the Contract Sum, the
Architect shall determine the adjustment on the basis of reasonable expenditures and savings of those performing the
Work attributable to the change, including, in case of an increase in the Contract Sum, an amount for overhead and profit
as set forth in the Agreement, or if no such amount is set forth in the Agreement, a reasonable amount. In such case, and
also under Section 7.2.2, the Contractor shall keep and present, in such form as the Architect may prescribe, an itemized
accounting together with appropriate supporting data. Unless otherwise provided in the Contract Documents, costs for
the purposes of this Section 7.2.3 shall be limited to the following:
.1 Costs of labor, including applicable payroll taxes, fringe benefits required by agreement or custom,
workers’ compensation insurance, and other employee costs approved by the Architect;
.2 Costs of materials, supplies, and equipment, including cost of transportation, whether incorporated or
consumed;
.3 Rental costs of machinery and equipment, exclusive of hand tools, whether rented from the Contractor or
others;
4 Costs of premiums for all bonds and insurance, permit fees, and sales, use, or similar taxes, directly
related to the change; and
.5 Costs of supervision and field office personnel directly attributable to the change.

§ 7.2.4 If the Contractor disagrees with the adjustment in the Contract Time, the Contractor may make a Claim in
accordance with applicable provisions of Article 15.

§ 7.2.5 The amount of credit to be allowed by the Contractor to the Owner for a deletion or change that results in a net
decrease in the Contract Sum shall be actual net cost as confirmed by the Architect. When both additions and credits
covering related Work or substitutions are involved in a change, the allowance for overhead and profit shall be figured
on the basis of net increase, if any, with respect to that change.

§ 7.2.6 In subparagraph 7.2.3 above, the reasonable allowance for overhead and profit, including the Contractor’s Fee, if
any, included in the total cost to the Owner, shall be based on the following schedule, which shall be full compensation
for all overhead and profit of whatever nature associated with the Change:

A For the Contractor, for any Work performed by the Contractor’s own forces, ten percent (10%) of the
cost.

2 For the Contractor, for Work performed by its Subcontractor, five percent (5%) of the amount due the
Subcontractor.

3 For each Subcontractor or Sub-subcontractor, for any Work performed by that Subcontractor’s or Sub-
subcontractor’s own forces, ten percent (10%) of the cost.

4 For each Subcontractor, for Work performed by its Sub-subcontractor, five percent (5%) of the amount
due the Sub-subcontractor.

5 Costs to which overhead and profit are to be applied shall be determined in accordance with
subparagraphs 7.2.3.1 through 7.2.3.5.

.6 In order to facilitate checking of quotations for extras or credits, all proposals, except those so minor that
their propriety can be seen by inspection, shall be accompanied by a complete itemization of all increased
and decreased costs to both Contractor and its Subcontractors as follows:

A Material quantities and unit costs.
Labor costs identified with the specific item of material to be placed or operation to be performed.
Construction equipment
Workmen’s Compensation and Public Liability Insurance.
Overhead and Profit.
Employment taxes under FICA and FUTA.
In no case will a change over $500.00 be approved without such itemization.

Nlo o | |w o
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§ 7.4 Minor Changes in the Work
The Architect may order minor changes in the Work that are consistent with the intent of the Contract Documents and do
not involve an adjustment in the Contract Sum or an extension of the Contract Time. The Architect’s order for minor

changes shall be in ertlng and approved bv the Owner +f—the—€entraeter—beheves—thaﬁhe—prepese¢mmepehange—m4he

receive any addltlonal compensation, nor shaII there be any ad|ustment to the Contract Time as a result thereof.

ARTICLE 8 TIME

§ 8.1 Definitions

§ 8.1.1 Unless otherwise provided, Contract Time is the period of time, including authorized adjustments, allotted in the
Contract Documents for Substantial Completion of the Work.

§ 8.1.2 The date of commencement of the Work is the date established in the Agreement.
§ 8.1.3 The date of Substantial Completion is the date certified by the Architect in accordance with Section 9.8.

§ 8.1.4 The term “day” as used in the Contract Documents shall mean calendar day including weekends and legal
holidays unless otherwise specifically defined.

§ 8.2 Progress and Completion
§ 8.2.1 Time limits stated in the Contract Documents are of the essence of the Contract. By executing the Agreement, the
Contractor confirms that the Contract Time is a reasonable period for performing the Work.

§ 8.2.2 The Contractor shall not knowingly, except by agreement or instruction of the Owner in writing, commence the
Work prior to the effective date of insurance required to be furnished by the Contractor and-Owner.

§ 8.2.3 The Contractor shall proceed expeditiously with adequate forces and shall achieve Substantial Completion within
the Contract Time. To ensure that Substantial Completion of the Work is achieved within the Contract Time, the
Contractor will, before commencing the Work, submit to Owner a progress schedule showing milestone dates for
completion of major portions of the Work which, if the milestone dates are met, will achieve Substantial Completion of
the Work within the Contract Time. In the event any milestone date is missed, the Contractor will immediately
accelerate the progress of the Work by taking those steps necessary to ensure that the next milestone date is achieved as
originally planned, including without limitation, working seven days a week and overtime and employing additional
employees or subcontractors. Unless the failure to meet a milestone date is caused by act of the Owner, the additional
cost resulting from such acceleration shall not increase the Contract Sum.

§ 8.3 Delays and Extensions of Time

§ 8.3.1 Except as provided in Subparagraph 8.3.2, no adjustment in Contract Sum shall be made for any delays hereunder
and no damages shall be paid by the Owner for such delay. The Contractor shall delay or suspend the progress of the
Work, or of any part thereof, whenever he shall be so required by written order of the Owner, and for such periods of
time as the Owner may order, providing that in the event of such delay or delays or of such suspension or suspensions of
the progress of the Work, or any part thereof, the Contract Time for the Work so suspended or of Work delayed by such
suspension shall be extended for a period equivalent to the time lost by reason of the suspension(s), except when the
Contractor is notified to suspend Work on account of faulty construction or construction methods that endanger the
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Work. Such order of the Owner shall not otherwise modify or invalidate in any way any of the provisions of this
Contract, and the Contractor shall not be entitled to any damages or compensation from the Owner on account of such

delav or delavs suspensmn or suspensmns except as prowded below Mheeemraetep&delayed—apany—nm&mﬁe

§ 8.3.2 When alterations or additions on the critical path are made to the Work, and such alterations or additions increase
the overall completion date, the Contractor shall submit to the Architect in writing any resultant claim for an extension in
the Contract Time, and shall deliver such claims to the Architect within ten (10) days after the occurrence of the event
giving rise to the claim. The recommendatlon of the Architect reqardlnq extensmn of Contract Tlme shaII be submltted
to the Owner for approval. Claim m N A

§ 8.3.2.1 Any approved changes in Contract Time shall be incorporated in a Change Order. No changes in Contract
Time shall be made for any alterations or additions to the Work which are not demonstrated to affect the overall
completion of the job. The provision of this Article 8 shall in no way alter, change or invalidate the provisions of the
Contract Documents with respect to liguidated damages. The Contractor shall not be entitled to any delay damages or
other compensation solely on account of an increase in Contract Time except in accordance with Section 8.3.4 below.

§ 8.3.3 Notwithstanding Subparagraph 8.3.1, if the Work is delayed due to the fault or neglect of the Owner, and such
delays have a cumulative total impact of more than fifteen (15) calendar days to the critical path, the Contractor may
make claim pursuant to Article 4 for its actual and direct costs arising out of the delay. The Contract Sum shall be
adjusted for such actual and direct costs, but in no event shall indirect, impact, inefficiency, offsite or home office
overhead, loss of productivity, consequential damages, legal or consulting costs be paid on account of such delays. The
Contractor hereby expressly waives its right to such delay or time-related costs or damages.

§ 8.3.4 In the event the Contractor accelerates its Work, without written authorization of the Owner, the Owner shall pay
no overtime inefficiencies to the Contractor for such acceleration and the Contractor herebv expressly Walves its right to
recover such overtime inefficiencies.

under-other-provisions-of the- Contract Documents. .

§ 8.3.5 The Contractor’s written claims for extension of Contract Time shall be accompanied by detailed dates,
correspondence, notices and any other data which provides proof of the events which are the basis for the claim,
including a network analysis justifying the time extension. Said network analysis shall specifically detail the extension of
the critical path of the Project caused by the events, which underlie the time extension request. Any claim not including
said data and network analysis shall be deemed waived.

§ 8.3.6 Should the Contractor be obstructed or delayed in the commencement, prosecution or completion of any part of
the Work by any act or delay of the Owner; or by any acts or neglect by any separate contractor employed by the Owner;
material or appurtenances for the Work; or by riot, insurrection, war (excluding wars involving the United States in the
Mid-Eastern portion of the World), pestilence, fire, earthquakes, cyclones, floods, epidemics; or through any act, default
or delay of other parties under contract with the Owner; then the Contract Time for the Work so delayed shall be
extended for a period equivalent to the time lost. Such allowance shall not be made unless a claim for extension of time
is made by the Contractor to the Owner and Architect in writing within ten (10) days from the time when the alleged
cause for delay occurs.

8§ 8.3.7 It is further expressly agreed that the Contractor shall not be entitled to any damages or compensation from the
Owner on account of any delays resulting from any of the causes specified above except those circumstances where
delays are caused by the Owner or by parties under contract with the Owner, in which circumstances the Contractor shall
be entitled to compensation (1) for Contractor’s actual costs of increased direct jobsite wages resulting from the extended
completion date caused by Owner; and (2) for extra premiums on bonds actually paid by the Contractor on account of the
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additional time required to complete all Work hereunder. Any change in the Contract Time resulting from any claims for
delays shall be incorporated in a signed Change Order upon approval of the change by the Owner.

§ 8.3.8 Except for weather events listed in Section 8.3.6 above, Contractor expressly assumes the risk for all weather
delays of every kind and nature.

ARTICLE 9  PAYMENTS AND COMPLETION

§ 9.1 Contract Sum

§ 9.1.1 The Contract Sum is stated in the Agreement and, including authorized adjustments, is the total amount payable
by the Owner to the Contractor for performance of the Work under the Contract Documents.

§ 9.2 Schedule of Values

Where the Contract is based on a stipulated sum or Guaranteed Maximum Price, the Contractor shall submit a schedule
of values to the Architect before the first Application for Payment, allocating the entire Contract Sum to the various
portions of the Work. The schedule of values shall be prepared in the form, and supported by the data to substantiate its
accuracy, required by the Architect. The schedule of values shall be prepared in such manner that each major item of the

Work and each subcontracted item of the Work is shown as a separate line item on AIA Document G703, Application
and Certificate for Payment, Continuation Sheet, or other form acceptable to the Owner. This schedule, unless objected
to by the Architect or Owner, shall be used as a basis for reviewing the Contractor’s Applications for Payment. Any
changes to the schedule of values shall be submitted to the Architect and supported by such data to substantiate its
accuracy as the Architect may require, and unless objected to by the Architect, shall be used as a basis for reviewing the
Contractor’s subsequent Applications for Payment. The Contractor shall not make changes in the Schedule of Values
without prior approval of the Architect and Owner. The form for the Application for Payment shall be AIA Document
G702, supported by AIA Document G703, or other Owner approved form. The Schedule of Values shall be prepared in
such a manner that each major item of Work and each subcontracted item of Work is shown as a single item on AIA
Document G703 Application and Certificate for Payment Continuation Sheet, or other Owner approved form.

§ 9.3 Applications for Payment

§ 9.3.1 At least ten days before the date established for each progress payment, the Contractor shall submit to the
Avrchitect an itemized Application for Payment prepared in accordance with the schedule of values, if required under
Section 9.2, for completed portions of the Work. The application shall be notarized, if required, and supported by all data
substantiating the Contractor’s right to payment that the Owner or Architect require, such as copies of requisitions, and
releases and waivers of liens from Subcontractors and suppliers, and shall reflect retainage if provided for in the Contract
Documents.

§ 9.3.1.2 Applications for Payment shall not include requests for payment for portions of the Work for which the
Contractor does not intend to pay a Subcontractor or supplier, unless such Work has been performed by others whom the
Contractor intends to pay.

§ 9.3.2 Unless otherwise provided in the Contract Documents, payments shall be made on account of materials and
equipment delivered and suitably stored at the site for subsequent incorporation in the Work. If approved in advance by
the Owner, payment may similarly be made for materials and equipment suitably stored off the site at a location agreed
upon in writing and bonded or insured as required by the Owner. Payment for materials and equipment stored on or off
the site shall be conditioned upon compliance by the Contractor with procedures satisfactory to the Owner to establish
the Owner’s title to such materials and equipment or otherwise protect the Owner’s interest, and shall include the costs of
applicable insurance, storage, and transportation to the site, for such materials and equipment stored off the site. The
Contractor shall submit, within 30 days after the date of commencement of the Work and thereafter as the Owner
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requires, schedules of materials and equipment for each category or subcontract for which application for payment under
this Section 9.3.2 will be made, which schedules shall include items, guantities, value of unit prices with extensions.
Schedules shall be updated on a monthly basis and submitted as an attachment to the Contractor’s Application for

Payment.

§ 9.3.3 The Contractor warrants that title to all Work covered by an Application for Payment will pass to the Owner no
later than the time of payment. The Contractor further warrants that upon submittal of an Application for Payment all
Work for which Certificates for Payment have been previously issued and payments received from the Owner shall, to
the best of the Contractor’s knowledge, information, and belief, be free and clear of liens, claims, security interests, or
encumbrances, in favor of the Contractor, Subcontractors, suppliers, or other persons or entities that provided labor,
materials, and equipment relating to the Work.

§ 9.4 Certificates for Payment

§ 9.4.1 The Architect will, within seven days after receipt of the Contractor’s Application for Payment, either (1) issue to
the Owner a Certificate for Payment in the full amount of the Application for Payment, with a copy to the Contractor; or
(2) issue to the Owner a Certificate for Payment for such amount as the Architect determines is properly due, and notify
the Contractor and Owner of the Architect’s reasons for withholding certification in part as provided in Section 9.5.1; or
(3) withhold certification of the entire Application for Payment, and notify the Contractor and Owner of the Architect’s
reason for withholding certification in whole as provided in Section 9.5.1.

8 9.4.2 The issuance of a Certificate for Payment will constitute a representation by the Architect to the Owner, based on
the Architect’s evaluation of the Work and the data in the Application for Payment, that, to the best of the Architect’s
knowledge, information, and belief, the Work has progressed to the point indicated, the quality of the Work is in
accordance with the Contract Documents, and that the Contractor is entitled to payment in the amount certified. The
foregoing representations are subject to an evaluation of the Work for conformance with the Contract Documents upon
Substantial Completion, to results of subsequent tests and inspections, to correction of minor deviations from the
Contract Documents prior to completion, and to specific qualifications expressed by the Architect. However, the
issuance of a Certificate for Payment will not be a representation that the Architect has (1) made exhaustive or
continuous on-site inspections to check the quality or quantity of the Work; (2) reviewed construction means, methods,
techniques, sequences, or procedures; (3) reviewed copies of requisitions received from Subcontractors and suppliers and
other data requested by the Owner to substantiate the Contractor’s right to payment; or (4) made examination to ascertain
how or for what purpose the Contractor has used money previously paid on account of the Contract Sum.

§ 9.5 Decisions to Withhold Certification
§ 9.5.1 The Architect may withhold a Certificate for Payment, in whole or in part, to the extent reasonably necessary to
protect the Owner, if in the Architect’s opinion the representations to the Owner required by Section 9.4.2 cannot be
made. If the Architect is unable to certify payment in the amount of the Application, the Architect will notify the
Contractor and Owner as provided in Section 9.4.1. If the Contractor and Architect cannot agree on a revised amount, the
Architect will promptly issue a Certificate for Payment for the amount for which the Architect is able to make such
representations to the Owner. The Architect may also withhold a Certificate for Payment or, because of subsequently
discovered evidence, may nullify the whole or a part of a Certificate for Payment previously issued, to such extent as
may be necessary in the Architect’s opinion to protect the Owner from loss for which the Contractor is responsible,
including loss resulting from acts and omissions described in Section 3.3.2, because of

.1 defective Work not remedied,;

.2 third party claims filed or reasonable evidence indicating probable filing of such claims, unless security

acceptable to the Owner is provided by the Contractor;
.3 failure of the Contractor to make payments properly to Subcontractors or suppliers for labor, materials or
equipment;

4 reasonable evidence that the Work cannot be completed for the unpaid balance of the Contract Sum;
damage to the Owner or a Separate Contractor;
.6 reasonable evidence that the Work will not be completed within the Contract Time, and that the unpaid

balance would not be adequate to cover actual or liquidated damages for the anticipated delay; or

.7 repeated failure to carry out the Work in accordance with the Contract Documents.

&)
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are removed certlflcatlon WI|| be made for amounts preV|oust Wlthheld

§ 9.5.3 When the reasons for withholding certification are removed, certification will be made for amounts previously
withheld.

§ 9.5.4 If the Contractor disputes any determination by the Architect and/or Owner with respect to any Certificate of
Payment the Contractor nevertheless expedrtrously shaII continue to complete the Work mtheArehtteeewrthheles

§ 9.6 Progress Payments
§ 9.6.1 After the Architect has issued a Certificate for Payment, the Owner shall make payment in the manner and within
the time provided in the Contract Documents and shall so notify the Architect.

§ 9.6.2 The Contractor shall pay each Subcontractor, no later than seven days after receipt of payment from the Owner,
the amount to which the Subcontractor is entitled, reflecting percentages actually retained from payments to the
Contractor on account of the Subcontractor’s portion of the Work. The Contractor shall, by appropriate agreement with
each Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar manner.

8 9.6.3 The Architect will, on request, furnish to a Subcontractor, if practicable, information regarding percentages of
completion or amounts applied for by the Contractor and action taken thereon by the Architect and Owner on account of
portions of the Work done by such Subcontractor.

8§ 9.6.4 The Owner has the right to request written evidence from the Contractor that the Contractor has properly paid
Subcontractors and suppliers amounts paid by the Owner to the Contractor for subcontracted Work. If the Contractor
fails to furnish such evidence within seven days, the Owner shall have the right to contact Subcontractors and suppliers
to ascertain whether they have been properly paid. Neither the Owner nor Architect shall have an obligation to pay, or to
see to the payment of money to, a Subcontractor or supplier, except as may otherwise be required by law.

§ 9.6.5 The Contractor’s payments to suppliers shall be treated in a manner similar to that provided in Sections 9.6.2,
9.6.3and 9.6.4.

§ 9.6.6 A Certificate for Payment, a progress payment, or partial or entire use or occupancy of the Project by the Owner
shall not constitute acceptance of Work not in accordance with the Contract Documents.

§ 9.6.7 Unless the Contractor provides the Owner with a payment bond in the full penal sum of the Contract Sum,
payments received by the Contractor for Work properly performed by Subcontractors or provided by suppliers shall be
held by the Contractor for those Subcontractors or suppliers who performed Work or furnished materials, or both, under

contract wrth the Contractor for whrch payment was made by the Owner Nethmgeentamed—herem—s—hal#equwemeney

§ 9.6.8 Provided the Owner has fulfilled its payment obligations under the Contract Documents, the Contractor shall
defend and indemnify the Owner from all loss, liability, damage or expense, including reasonable attorney’s fees and
litigation expenses, arising out of any lien claim or other claim for payment by any Subcontractor or supplier of any tier.
Upon receipt of notice of a lien claim or other claim for payment, the Owner shall notify the Contractor. If approved by
the applicable court, when required, the Contractor may substitute a surety bond for the property against which the lien
or other claim for payment has been asserted.
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§ 9.7 Failure of Payment

If the Architect does not issue a Certificate for Payment, through no fault of the Contractor, within seven fourteen days
after receipt of the Contractor’s Application for Payment, or if the Owner does not pay the Contractor within seven
fourteen days after the date established in the Contract Documents, the amount certified by the Architect er-awarded-by
binding-disputeresolution, then the Contractor may, upon seven additional days’ notice to the Owner and Architect, stop
the Work until payment of the amount ewing not in dispute has been received. The Contract Time shall be extended
appropriately and the Contract Sum shall be increased by the amount of the Contractor’s reasonable direct costs of
shutdown, delay and start-upplus-interest as provided for in the Contract Documents. Notwithstanding the preceding
sentence, the Contractor shall not stop the Work during the pendency of a bona fide dispute between the Owner and the
Contractor, provided all sums not in dispute claimed by the Contractor are paid.

§ 9.8 Substantial Completion

§ 9.8.1 Substantial Completion is the stage in the progress of the Work when the Work or designated portion thereof is
sufficiently complete in accordance with the Contract Documents so that the Owner can occupy or utilize the Work for
its intended use. For the Work or any designated portion thereof to be “Substantially Complete”, the Work must also
satisfy all of the following conditions, except to the extent the same shall be specifically waived or modified in writing
by the Owner:

.1 the Work has been completed in accordance with the Contract Documents, except for Punch List Work, to
the extent required for the Owner to obtain an occupancy permit and such permit(s) shall have been
granted by the appropriate authorities for all of the Work; and

.2 all HVAC, plumbing and electrical systems included in the Work are functioning substantially in
accordance with the Contract Documents; and

.3 all life safety systems included in the Work are functioning in accordance with the Contract Documents;

and

4 a Certificate of Substantial Completion has been issued by the Architect as required under Paragraph 9.8;
and

5 all elevators, if any, included in the Work are functioning in accordance with the Contract Documents;
and

.6 all offices, rooms and public areas are ready to receive, or have received if required for issuance of a
Certificate of Occupancy, furniture, fixtures and equipment supplied by the Owner.

§ 9.8.2 When the Contractor considers that the Work, or a portion thereof which the Owner agrees to accept separately,
is substantially complete, the Contractor shall prepare and submit to the Architect and Owner a comprehensive list of
items to be completed or corrected prior to final payment. Failure to include an item on such list does not alter the
responsibility of the Contractor to complete all Work in accordance with the Contract Documents.

§ 9.8.3 Upon receipt of the Contractor’s list, the Architect and Owner will make perform an inspection to determine
whether the Work or designated portion thereof is substantially complete. If the Architect’s and or the Owner’s
inspection discloses any item, whether or not included on the Contractor’s list, which is not sufficiently complete in
accordance with the Contract Documents so that the Owner can occupy or utilize the Work or designated portion thereof
for its intended use, the Contractor shall, before issuance of the Certificate of Substantial Completion, complete or
correct such item upon notification by the Architect. In such case, the Contractor shall then submit a request for another
inspection by the Architect and Owner to determine Substantial Completion.

§ 9.8.4 When the Work or designated portion thereof is determined to be substantially complete, the Architect will
prepare a Certificate of Substantial Completion, utilizing the Owner’s Procore platform, that shall establish the date of
Substantial Completion; establish responsibilities of the Owner and Contractor for security, maintenance, heat, utilities,
damage to the Work and insurance; and fix the time of thirty (30) days within which the Contractor shall finish all items
on the list. Warranties required by the Contract Documents shall commence on the date of Substantial Completion of the
Work or designated portion thereof unless otherwise provided in the Certificate of Substantial Completion.

A mplete-The Architect, as the Owner’s
representatlve mcIudlnq aII Pr0|ect Consultants shaII prepare a smqle list of items (Punch List) to be completed by the
Contractor. The Punch List shall include close out requirements, not limited to, Operations and Maintenance Manual,
warrantees, and as built drawings, contingent on Project completion, which will be submitted to the Contractor. The
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Contractor will assign a cost estimate for each item then submit the Punch List to the Architect and Owner for review
and acceptance. Estimated costs to render the Project complete, satisfactory and acceptable are to be agreeable to the
Contractor, Owner and Architect. The development and review of the Punch List shall be completed within 30 calendar
days, or 45 calendar days by applicable law and mutual agreement of Contractor and Owner, of the substantial
completion date and shall be issued by the Architect to the Contractor and Owner within five (5) days of acceptance by
all parties. Within twenty (20) business days after the final Punch List is issued, the Owner must pay the Contractor the

remaining contract balance that includes all retainage prewouslv W|thheId less an amount equal to one hundred fifty

§ 9.8.6 The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for their written

acceptance of responS|b|I|t|es aSS|gned to them in the Certlflcate upensueheeeeptance—andreensehtef—swety—many—the

§ 9.8.7 The Owner shall have the right to take possession of and use any completed or partially completed portions of the
Work, notwithstanding that the time for completing the entire Work or such portions of the Work may not yet have
expired. However, such action on the part of the Owner shall not be deemed to be an acceptance of any Work not
completed in accordance with the Contract Documents. Likewise, absent the issuance of a Certificate of Substantial
Completion by the Project Architect, no portion of the Work shall be subject to the running of the Contractor’s bonded
one (1) year guarantee on workmanship and materials, despite the fact that the building may be partially utilized. Where
mechanical equipment is used prior to final inspection, the Owner shall perform routine maintenance and furnish those
supplies that normally wear out in use, such as seals, packings, lubricants, etc. However, any major failure or breakdown
of equipment not attributable to lack of maintenance or improper use or abuse of the equipment by the Owner shall be
made good by the Contractor under terms of its contract warranty, guarantee, bonds, etc.

§ 9.9 Partial Occupancy or Use

§ 9.9.1 The Owner may occupy or use any completed or partially completed portion of the Work at any stage when such
portion is designated by separate agreement with the Contractor, provided such occupancy or use is consented to by the
insurer and authorized by public authorities having jurisdiction over the Project. Such partial occupancy or use may
commence whether or not the portion is substantially complete, provided the Owner and Contractor have accepted in
writing the responsibilities assigned to each of them for payments, retainage, if any, security, maintenance, heat, utilities,
damage to the Work and insurance, and have agreed in writing concerning the period for correction of the Work and
commencement of warranties required by the Contract Documents. When the Contractor considers a portion
substantially complete, the Contractor shall prepare and submit a list to the Architect as provided under Section 9.8.2,
9.8.3,9.8.4 and 9.8.5. Consent of the Contractor to partial occupancy or use shall not be unreasonably withheld. The
stage of the progress of the Work shall be determined by written agreement between the Owner and Contractor or, if no
agreement is reached, by decision of the Architect.

§ 9.9.2 Immediately prior to such partial occupancy or use, the Owner, Contractor, and Architect shall jointly inspect the
area to be occupied or portion of the Work to be used in order to determine and record the condition of the Work.

§ 9.9.3 Unless otherwise agreed upon, partial occupancy or use of a portion or portions of the Work shall not constitute
acceptance of Work not complying with the requirements of the Contract Documents.

§ 9.10 Final Completion and Final Payment

§ 9.10.1 Upon receipt of the Contractor’s notice that the Work is ready for final inspection and acceptance and upon
receipt of a final Application for Payment, the Architect will promptly make such inspection. When the Architect finds
the Work acceptable under the Contract Documents and the Contract fully performed, the Architect will promptly issue a
final Certificate for Payment stating that to the best of the Architect’s knowledge, information and belief, and on the
basis of the Architect’s on-site visits and inspections, the Work has been completed in accordance with the Contract
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Documents and that the entire balance found to be due the Contractor and noted in the final Certificate is due and
payable. The Architect’s final Certificate for Payment will constitute a further representation that conditions listed in
Section 9.10.2 as precedent to the Contractor’s being entitled to final payment have been fulfilled.

§ 9.10.2 Neither final payment nor any remaining retained percentage shall become due until the Contractor submits to
the Architect (1) an affidavit that payrolls, bills for materials and equipment, and other indebtedness connected with the
Work for which the Owner or the Owner’s property might be responsible or encumbered (less amounts withheld by
Owner) have been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by the Contract
Documents to remain in force after final payment is currently in effect, (3) a written statement that the Contractor knows
of no reason that the insurance will not be renewable to cover the period required by the Contract Documents, (4)
consent of surety, if any, to final payment, (5) documentation of any special warranties, such as manufacturers’
warranties or specific Subcontractor warranties, and (6) if required by the Owner, other data establishing payment or
satisfaction of obligations, such as receipts and releases and waivers of liens, claims, security interests, or encumbrances
arising out of the Contract, to the extent and in such form as may be designated by the Owner. If a Subcontractor refuses
to furnish a release or waiver required by the Owner, the Contractor may furnish a bond satisfactory to the Owner to
indemnify the Owner against such lien, claim, security interest, or encumbrance. If a lien, claim, security interest, or
encumbrance remains unsatisfied after payments are made, the Contractor shall refund to the Owner all money that the
Owner may be compelled to pay in discharging the lien, claim, security interest, or encumbrance, including all costs and
reasonable attorneys’ fees. As a condition precedent to Final Payment, and as part of the Application for Payment, the
Contractor shall deliver to the Owner all warranties, guarantees and other close out documents required under the
Contract Documents.

§ 9.10.2.1 Final Payment is also contingent upon Building Official final inspection and Owner acceptance of the
Department of Education (DOE) document OEF 209, Certificate of Final Inspection (CFI).

§ 9.10.3 If, after Substantial Completion of the Work, final completion thereof is materially delayed through no fault of
the Contractor or by issuance of Change Orders affecting final completion, and the Architect so confirms, the Owner
shall, upon application by the Contractor and certification by the Architect, and without terminating the Contract, make
payment of the balance due for that portion of the Work fully completed, corrected, and accepted. If the remaining
balance for Work not fully completed or corrected is less than retainage stipulated in the Contract Documents, and if
bonds have been furnished, the written consent of the surety to payment of the balance due for that portion of the Work
fully completed and accepted shall be submitted by the Contractor to the Architect prior to certification of such payment.
Such payment shall be made under terms and conditions governing final payment, except that it shall not constitute a
waiver of Claims.

§ 9.10.4 The making of final payment shall constitute a waiver of Claims by the Owner except those arising from
.1 liens, Claims, security interests, or encumbrances arising out of the Contract and unsettled;
.2 failure of the Work to comply with the requirements of the Contract Documents;
.3 terms of special warranties required by the Contract Documents; or
4 audits performed by the Owner, if permitted by the Contract Documents, after final payment.

§ 9.10.5 Acceptance of final payment by the Contractor, a Subcontractor, or a supplier, shall constitute a waiver of
claims by that payee except those previously made in writing and identified by that payee as unsettled at the time of final
Application for Payment.

§ 9.10.6 After execution of the Certificate of Substantial Completion and the Certificate of Final Inspection (CFl), and
prior to the submittal of the Final Certificate and Application for Payment, the Contractor shall submit to the Architect,
along with the affidavits and other documents set forth in Section 9.10.2 above:
1 Validated warranties and notarized copies of all guarantees for equipment and materials as required by the
Construction Documents, and, if applicable, as referred to in the Supplementary Conditions;
2 Copies of all approved Shop Drawings or installation diagrams and three (3) copies of all brochures,
manuals, etc. of all equipment as offered by the manufacturers;
.3 List of subcontractors and major material suppliers (shall include address, telephone number and name of
individual to contact regarding this Project); and
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.4 As built drawings of the completed Project in paper document and combined PDF or other Architect and
Owner acceptable digital format, on CD, DVD or other approved file transfer protocol (FTP), transmitted
from the Contractor to the Architect for review and acceptance; Architect shall review for inclusion in the
record drawings then transmit to the Owner.

§ 9.10.7 Prior to submission of the Final Certificate and Application for Payment, Contractor and manufacturer’s
representatives shall provide free instruction in the proper use of installed equipment to representatives of the Owner as
designated by the Architect. Instruction shall be given in presence of the Architect.

§ 9.10.7.1 Instruction of the Owner’s designated Maintenance Supervisor in the proper methods of cleaning and
maintaining all of the finished surfaces and the proper methods of replacement of the consumable items such as filters,
light bulbs, washers, etc. shall be the responsibility of the Contractor.

§ 9.10.8 Prior to submission of the Final Certificate and Application for Payment, the Contractor shall start up, test,
adjust, balance and otherwise place in a satisfactory working condition all items of mechanical and electrical systems and
shall fully instruct representatives of the Owner in the care and operation of such systems.

§ 9.10.8.1 Contractor shall submit to the Architect, along with final requisition for payment, two (2) copies of a manual
for the Project, assembled and bound, presenting for the Owner’s quidance full details for care and maintenance of
equipment included in the Contract.

§ 9.10.8.2 Contractor shall, for this manual, obtain from subcontractors literature of manufacturers relating to equipment,
including motors; also furnish cuts, wiring diagrams, instruction sheets and other information pertaining to same in
overall operation and maintenance.

§ 9.10.9 During a valid warranty period, if the Contractor is unable or unwilling to respond immediately to make
emergency repairs under conditions which the Owner may determine to be an emergency situation, the Owner reserves
the right to make such emergency repairs and then to bill the Contractor for a fair and reasonable amount in the
reimbursement for such repair.

ARTICLE 10 PROTECTION OF PERSONS AND PROPERTY

§ 10.1 Safety Precautions and Programs

The Contractor shall be responsible for initiating, maintaining, and supervising all safety precautions and programs in
connection with the performance of the Contract.

§ 10.2 Safety of Persons and Property
§ 10.2.1 The Contractor shall take reasonable precautions for safety of, and shall provide reasonable protection to prevent
damage, injury, or loss to
1  employees on the Work and other persons who may be affected thereby;
.2 the Work and materials and equipment to be incorporated therein, whether in storage on or off the site,
under care, custody, or control of the Contractor, a Subcontractor, or a Sub-subcontractor; and
.3 other property at the site or adjacent thereto, such as trees, shrubs, lawns, walks, pavements, roadways,
structures, and utilities not designated for removal, relocation, or replacement in the course of
construction.

§ 10.2.2 The Contractor shall comply with, and give notices required by applicable laws, statutes, ordinances, codes,
rules and regulations, and lawful orders of public authorities, bearing on safety of persons or property or their protection
from damage, injury, or loss. Contractor shall comply with all applicable federal, state and county, and city statutes,
safety regulations, codes, ordinances and orders, including the Occupational Safety and Health Administration Act of

1970 (OSHA).

§ 10.2.3 The Contractor shall implement, erect, and maintain, as required by existing conditions and performance of the
Contract, reasonable safeguards for safety and protection, including posting danger signs and other warnings against
hazards; promulgating safety regulations; and notifying the owners and users of adjacent sites and utilities of the
safeguards.
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§ 10.2.4 When use or storage of explosives or other hazardous materials or equipment, or unusual methods are necessary
for execution of the Work, the Contractor shall exercise utmost care and carry on such activities under supervision of
properly qualified personnel.

§ 10.2.5 The Contractor shall promptly remedy damage and loss (other than damage or loss insured under property
insurance required by the Contract Documents) to property referred to in Sections 10.2.1.2 and 10.2.1.3 caused in whole
or in part by the Contractor, a Subcontractor, a Sub-subcontractor, or anyone directly or indirectly employed by any of
them, or by anyone for whose acts they may be liable and for which the Contractor is responsible under Sections 10.2.1.2
and 10.2.1.3. The Contractor may make a Claim for the cost to remedy the damage or loss to the extent such damage or
loss is attributable to acts or omissions of the Owner or Architect or anyone directly or indirectly employed by either of
them, or by anyone for whose acts either of them may be liable, and not attributable to the fault or negligence of the
Contractor. The foregoing obligations of the Contractor are in addition to the Contractor’s obligations under

Section 3.18.

§ 10.2.6 The Contractor shall designate a responsible member of the Contractor’s organization at the site whose duty
shall be the prevention of accidents. This person shall be the Contractor’s superintendent unless otherwise designated by
the Contractor in writing to the Owner and Architect.

§ 10.2.7 The Contractor shall not permit any part of the construction or site to be loaded so as to cause damage or create
an unsafe condition.

§ 10.2.8 Injury or Damage to Person or Property

If either party suffers injury or damage to person or property because of an act or omission of the other party, or of others
for whose acts such party is legally responsible, written notice of the injury or damage, whether or not insured, shall be
given to the other party within a reasonable time not exceeding 21 days after discovery. The notice shall provide
sufficient detail to enable the other party to investigate the matter.

§ 10.2.9 Contractor shall protect adjoining private or municipal property and shall provide barricades, temporary fences,
and covered walkways required to protect the safety of passers-by, as required by prudent construction practices, local
building codes, ordinances or other laws, or the Contract Documents.

§ 10.2.10 Contractor shall maintain Work, materials and apparatus free from injury or damage from rain, wind, storms,
frost or heat. If adverse weather makes it impossible to continue operations safely in spite of weather precautions, the
Contractor shall cease Work and notify the Owner and the Architect of such cessation. The Contractor shall not permit
open fires on the Project site.

§ 10.2.11 In addition to its other obligations pursuant to this Article 10, the Contractor shall, at its sole cost and expense,
promptly repair any damage or disturbance to walls, utilities, sidewalks, curbs and the property of third parties (including
municipalities) resulting from the performance of the Work, whether by it or by its Subcontractors at any tier. The
Contractor shall maintain streets in good repair and traversable condition.

§ 10.3 Hazardous Materials and Substances

§ 10.3.1 The Owner has on file at each school and the department of Facilities Services, the following information: (1)
Asbestos Management Plan, and (2) Asbestos Survey Report. These documents are available for the Contractor’s review
at the above locations. The Contractor shall determine if the information contained therein is relevant to the Project. The

Contractor shall execute the Owner S “Contractor Acknowledqement Form” of these documents Ihe—GentFaeteHs

§ 10.3.1.1 If during the construction of the Project any known hazardous material, or friable asbestos is suspected or
encountered, Work in that area shall be suspended and the Owner’s Representative shall be notified immediately.
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§ 10.3.1.2 The Owner shall be responsible for investigation, removal and disposition of any such material in accordance
with applicable laws and regulations. The Contractor will be directed by the Owner on further procedures concerning the
project as a result of investigation, removal and disposition of such material.

§ 10.3.2 In the event the Contractor encounters on the site material reasonably believed to be asbestos or polychlorinated
biphenyl (PCB) which has not been rendered harmless, the Contractor shall immediately stop Work in the area affected
and report the condition to the Owner’s Representative in writing. The Work in the affected area shall not thereafter be
resumed except by written agreement of the Owner and Contractor if in fact the material is asbestos or polychlorinated
biphenyl (PCB) and has not been rendered harmless. The Work in the affected area shall be resumed in the absence of
asbestos or polychlorinated biphenyl (PCB), or when it has been rendered harmless, by written agreement of the Owner

and Contractor or in accordance Wlth final determlnatlon bv the Avrchitect. Upen—reeerpt—ef—the—@en&raeter—s—neﬂee—the

§ 10.3.3 The Contractor shall not be required, pursuant to Artlcle 13, perform without consent any Work relatlnq to
asbestos or polvchlorlnated biphenyl (PCB) A A .

§ 10.3.4 To the fullest extent permitted by law, the Owner shall defend, indemnify and hold harmless the Contractor and
its agents and employees from and against claims, losses and expenses, including but not limited to attorney’s fees,
arising out of or resulting from performance of the Work in the affected area if in fact the material is asbestos or
polychlorinated biphenyl (PCB) and has not been rendered harmless, provided that such claim, damage, loss or expense
is attributable to bodily injury, sickness, disease or death, or to injury to or destruction of tangible property, other than
the Work itself, including loss of use resulting therefrom, but only to the extent caused in whole or in part by negligent
acts or omissions of the Owner, anvone directly or |nd|rectlv emploved bv the Owner, or anyone for Whose acts the
Owner may be I|abIe 2t

§ 10.3.5 The Contractor shall reimburse the Owner for the cost and expense the Owner incurs (1) for remediation of
hazardous materials or substances the Contractor brings to the site and negligently handles, or (2) where the Contractor
fails to perform its obligations under Section 10.3.1, except to the extent that the cost and expense are due to the Owner’s
fault or negligence.
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§ 10.4 Emergencies

In an emergency affecting safety of persons or property, the Contractor shall act, at the Contractor’s discretion, to
prevent threatened damage, injury, or loss. Additional compensation or extension of time claimed by the Contractor on
account of an emergency shall be determined as provided in Article 15 and Article 7.

ARTICLE 11  INSURANCE AND BONDS

§ 11.1 Contractor’s Insurance and Bonds

§ 11.1.1 The Contractor shall purchase and maintain insurance of the types and limits of liability, containing the
endorsements, and subject to the terms and conditions, as described in the Agreement or elsewhere in the Contract
Documents. The Contractor shall purchase and maintain the required insurance from an insurance company or insurance
companies lawfully authorized to issue insurance in the jurisdiction where the Project is located. The Owner, Architect,
and Architect’s consultants shall be named as additional insureds under the Contractor’s commercial general liability
policy or as otherwise described in the Contract Documents.

§ 11.1.2 The Contractor shall provide surety bonds of the types, for such penal sums, and subject to such terms and
conditions as required by the Contract Documents. The Contractor shall purchase and maintain the required bonds from a
company or companies lawfully authorized to issue surety bonds in the jurisdiction where the Project is located.

§ 11.1.3 Upon the request of any person or entity appearing to be a potential beneficiary of bonds covering payment of
obligations arising under the Contract, the Contractor shall promptly furnish a copy of the bonds or shall authorize a
copy to be furnished.

§ 11.1.4 Notice of Cancellation or Expiration of Contractor’s Required Insurance. Within three (3) business days of the date
the Contractor becomes aware of an impending or actual cancellation or expiration of any insurance required by the
Contract Documents, the Contractor shall provide notice to the Owner of such impending or actual cancellation or
expiration. Upon receipt of notice from the Contractor, the Owner shall, unless the lapse in coverage arises from an act
or omission of the Owner, have the right to stop the Work until the lapse in coverage has been cured by the procurement
of replacement coverage by the Contractor. The furnishing of notice by the Contractor shall not relieve the Contractor of
any contractual obligation to provide any required coverage.

§ 11.2 Owner’s Insurance

§ 11.2.1 The Owner shall purchase and maintain insurance ofthe-types-and-timits-of Hability—containing-the
GHQGFSGFHGH{S—&HG—SHHQGPFO—QC}E—EEFFHS—&HG—GGHQJ-HGHS— as descrlbed in the Agreement or eIsewhere in the Contract
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§ 11.3 Waivers of Subrogation

§ 11.3.1 The Owner and Contractor waive all rights against (1) each other and any of their subcontractors, sub-
subcontractors, agents, and employees, each of the other; (2) the Architect and Architect’s consultants; and (3) Separate
Contractors, if any, and any of their subcontractors, sub-subcontractors, agents, and employees, for damages caused by
fire, or other causes of loss, to the extent those losses are covered by property insurance required by the Agreement or
other property insurance applicable to the Project, except such rights as they have to proceeds of such insurance. The
Owner or Contractor, as appropriate, shall require similar written waivers in favor of the individuals and entities
identified above from the Architect, Architect’s consultants, Separate Contractors, subcontractors, and sub-
subcontractors. The policies of insurance purchased and maintained by each person or entity agreeing to waive claims
pursuant to this Section 11.3.1 shall not prohibit this waiver of subrogation. This waiver of subrogation shall be effective
as to a person or entity (1) even though that person or entity would otherwise have a duty of indemnification, contractual
or otherwise, (2) even though that person or entity did not pay the insurance premium directly or indirectly, or (3)
whether or not the person or entity had an insurable interest in the damaged property.

§11.3.2 If required in writing by a party in interest, the Owner as fiduciary shall, upon occurrence of an insured loss, give
bond for proper performance of the Owner’s duties. The cost of required bonds shall be charged against proceeds
received as fiduciary. The Owner shall deposit in a separate account proceeds so received, which the Owner shall
distribute in accordance with such agreement as the parties in interest may reach. If after such loss no other special
agreement is made and unless the Owner terminates the Contract for convenience, replacement of damaged property

shall be performed bv the Contractor after notlflcatlon of a Chanqe in the Work in accordance Wlth Artlcle 7 +f—e|ermg

§ 11.3.3 The Owner as fiduciary shall have power to adjust and settle a loss with insurers unless one of the parties in
interest shall object in writing within five days after occurrence of loss to the Owner’s exercise of this power. If such
objection be made, the Owner shall not make any settlement with respect to such loss until a resolution has been reached
by agreement between such parties in interest and the insurers or by a court of competent jurisdiction.

§ 11.4 Loss of Use, Business Interruption, and Delay in Completion Insurance

The Owner, at the Owner’s option, may require the Contractor to purchase and maintain insurance that will protect the
Owner against loss of use of the Owner s property, or the |nab|I|ty to conduct normal operatlons due to f|re or other
causes of loss. 3 :

§11.5 Adjustment and Settlement of Insured Loss

§ 11.5.1 A loss insured under the property insurance required by the Agreement shall be adjusted by the Owner
Contractor as fiduciary and made payable to the ©wner Contractor as fiduciary for the insureds, as their interests may
appear, subject to requirements of any applicable mortgagee clause and of Section 11.5.2. The Owner Contractor shall
pay the Architect and Centractor Owner their just shares of insurance proceeds received by the Owner Contractor, and
by appropriate agreements the Architect and Contractor shall make payments to their consultants and Subcontractors in
similar manner.

§ 11.5.2 Prior to settlement of an insured loss, the ©wner Contractor shall notify the Centractor Owner of the terms of
the proposed settlement as well as the proposed allocation of the insurance proceeds. The Centractor Owner shall have
14 days from receipt of notice to object to the proposed settlement or allocation of the proceeds. If the Contracter Owner
does not object, the Owner Contractor shall settle the loss and the Centracter Owner shall be bound by the settlement and
allocation. Upon receipt, the ©Owner Contractor shall deposit the insurance proceeds in a separate account and make the
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appropriate distributions. Thereafter, if no other agreement is made or the Owner does not terminate the Contract for
convenience, the Owner and Contractor shall execute a Change Order for reconstruction of the damaged or destroyed
Work in the amount allocated for that purpose. If the Contractor timely objects to either the terms of the proposed
settlement or the allocation of the proceeds, the Owner may proceed to settle the insured loss, and any dispute between
the Owner and Contractor arlsrng out of the settlement or aIIocatlon of the proceeds shaII be resolved pursuant to Article

ARTICLE 12 UNCOVERING AND CORRECTION OF WORK

§ 12.1 Uncovering of Work

§ 12.1.1 If a portion of the Work is covered contrary to the Architect’s or Owner’s request or to requirements specifically
expressed in the Contract Documents, it must, if requested in writing by the Architect or Owner, be uncovered for the
Architect’s or Owner’s examination and be replaced at the Contractor’s expense without change in the Contract Time.

§ 12.1.2 If a portion of the Work has been covered that the Architect has not specifically requested to examine prior to its
being covered, the Architect may request to see such Work and it shall be uncovered by the Contractor. If such Work is
in accordance with the Contract Documents, the Contractor shall be entitled to an equitable adjustment to the Contract
Sum and Contract Time as may be appropriate. If such Work is not in accordance with the Contract Documents, the costs
of uncovering the Work, and the cost of correction, shall be at the Contractor’s expense.

§ 12.2 Correction of Work

§ 12.2.1 Before Substantial Completion

The Contractor shall promptly correct Work rejected by the Architect ef for failing to conform to the requirements of the
Contract Documents, whether discovered before or after Substantial Completion and whether or not fabricated, installed
or completed. Costs of correcting such rejected Work, including additional testing and inspections, the cost of
uncovering and replacement, and compensation for the Architect’s services and expenses made necessary thereby, shall
be at the Contractor’s expense.

§ 12.2.2 After Substantial Completion

§ 12.2.2.1 In addition to the Contractor’s obligations under Section 3.5, if, within one year after the date of Substantial
Completion of the Work or designated portion thereof or after the date for commencement of warranties established
under Section 9.9.1, or by terms of any applicable special warranty required by the Contract Documents, any of the
Work is found to be not in accordance with the requirements of the Contract Documents, the Contractor shall correct it
promptly after receipt of notice from the Owner to do so, unless the Owner has previously given the Contractor a written
acceptance of such condltlon The Owner shaII glve such notrce promptly after drscovery of the condition. Dunng—the

Iereaeh491f—\vt\,tarrantsyrL If the Contractor farls to correct nonconformlng Work wrthln a reasonable trme durrng that perlod
after receipt of notice from the Owner or Architect, the Owner may correct it in accordance with Section 2.5.

§ 12.2.2.2 The one-year period for correction of Work shall be extended with respect to portions of Work first performed
after Substantial Completion by the period of time between Substantial Completion and the actual completion of that
portion of the Work.

§ 12.2.2.3 The one-year period for correction of Work shall not be extended by corrective Work performed by the
Contractor pursuant to this Section 12.2.

§ 12.2.3 The Contractor shall remove from the site portions of the Work that are not in accordance with the requirements
of the Contract Documents and are neither corrected by the Contractor nor accepted by the Owner.

§ 12.2.4 The Contractor shall bear the cost of correcting destroyed or damaged construction of the Owner or Separate
Contractors, whether completed or partially completed, caused by the Contractor’s correction or removal of Work that is
not in accordance with the requirements of the Contract Documents.
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§ 12.2.5 Nothing contained in this Section 12.2 shall be construed to establish a period of limitation with respect to other
obligations the Contractor has under the Contract Documents. Establishment of the one-year period for correction of
Work as described in Section 12.2.2 relates only to the specific obligation of the Contractor to correct the Work, and has
no relationship to the time within which the obligation to comply with the Contract Documents may be sought to be
enforced, nor to the time within which proceedings may be commenced to establish the Contractor’s liability with
respect to the Contractor’s obligations other than specifically to correct the Work nor to Owner’s right to make claim
with respect to latent defects.

§ 12.3 Acceptance of Nonconforming Work

If the Owner prefers to accept Work that is not in accordance with the requirements of the Contract Documents, the
Owner may do so instead of requiring its removal and correction, in which case the Contract Sum will be reduced as
appropriate and-eguitable. Such adjustment shall be effected whether or not final payment has been made.

ARTICLE 13  MISCELLANEOUS PROVISIONS
§ 13.1 Governing Law

The Contract shaII be governed by the Iaw of the place where the Prolect is Iocated exelud+ng—that1u#sd+et|on—seheteeef

§ 13.1.2 Historical lack of enforcement of any local law shall not constitute a waiver of Contractor’s responsibility for
compliance with such law in a manner consistent with the Contract Documents unless and until the Contractor has
received written consent for the waiver of such compliance from the Owner and the agency responsible for the local law
enforcement.

§ 13.2 Successors and Assigns
§ 13.2.1 The Owner and Contractor respectively bind themselves, their partners, successors, assigns, and legal
representatrves to covenants, agreements and obllgatrons contained in the Contract Documents Exeeptasaprewded—rn

obllqatron under th|s Contract If Contractor attempts to make such an assrqnment it shall nevertheless remain legally
responsible for all obligations under the Contract.

§ 13.3 Rights and Remedies
§ 13.3.1 Duties and obligations imposed by the Contract Documents and rights and remedies available thereunder shall
be in addition to and not a limitation of duties, obligations, rights, and remedies otherwise imposed or available by law.

§ 13.3.2 No action or failure to act by the Owner, Architect, or Contractor shall constitute a waiver of a right or duty
afforded them under the Contract, nor shall such action or failure to act constitute approval of or acquiescence in a
breach thereunder, except as may be specifically agreed upon in writing.

§ 13.3.3 The invalidity of any part or provision of the Contract Documents shall not impair or affect in any manner the
validity, enforceability or effect of the remaining parts and provisions of the Contract Documents.

§ 13.4 Tests and Inspections

§ 13.4.1 Tests, inspections, and approvals of portions of the Work shall be made as required by the Contract Documents
and by applicable laws, statutes, ordinances, codes, rules, and regulations or lawful orders of public authorities. Unless
otherwise provided, the Contractor shall make arrangements for such tests, inspections, and approvals with an
independent testing laboratory or entity acceptable to the Owner, or with the appropriate public authority, and shall bear
all related costs of tests, inspections, and approvals. The Contractor shall give the Architect timely notice of when and
where tests and inspections are to be made so that the Architect may be present for such procedures. The Owner shall
bear costs of tests, inspections, or approvals that do not become requirements until after bids are received or negotiations
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concluded. The Owner shall directly arrange and pay for tests, inspections, or approvals where building codes or
applicable laws or regulations so require.

§ 13.4.1.1 During construction, periodic building code compliance inspections are required and will be performed by the
Owner’s building department inspectors when requested by the Contractor. It is the responsibility of the Contractor to
properly request such code inspections and no Work shall be covered until such Work has been inspected for code

compliance.

§ 13.4.2 If the Architect, Owner, or public authorities having jurisdiction determine that portions of the Work require
additional testing, inspection, or approval not included under Section 13.4.1, the Architect will, upon written
authorization from the Owner, instruct the Contractor to make arrangements for such additional testing, inspection, or
approval, by an entity assigned by the Owner, and the Contractor shall give timely notice to the Architect of when and
where tests and inspections are to be made so that the Architect may be present for such procedures. Such costs, except
as provided in Section 13.4.3, shall be at the Owner’s expense.

§ 13.4.3 If procedures for testing, inspection, or approval under Sections 13.4.1 and 13.4.2 reveal failure of the portions
of the Work to comply with requirements established by the Contract Documents, all costs made necessary by such
failure, including those of repeated procedures and compensation for the Architect’s services and expenses, shall be at
the Contractor’s expense, including the cost of retesting for verification of compliance if necessary, until the Architect
certifies that the Work in question does comply with the requirements of the Contract Documents, and all such costs
shall not be included in computing the Contract Sum.

§ 13.4.4 Required certificates of testing, inspection, or approval shall, unless otherwise required by the Contract
Documents, be secured by the Contractor and promptly delivered to the Architect.

§ 13.4.5 If the Architect is to observe tests, inspections, or approvals required by the Contract Documents, the Architect
will do so promptly and, where practicable, at the normal place of testing.

§ 13.4.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid
unreasonable delay in the Work.

§ 13.5 Interest

Payments due and unpaid under the Contract Documents shall bear interest from the date payment is due at the rate the
parties agree upon in writing or, in the absence thereof, at the legal rate prevailing from time to time at the place where
the Project is located.

§ 13.6 Time Limits on Claims

The Owner and Contractor shall commence all claims and causes of action, whether in contract, tort, breach of warranty
or otherwise, against the other arising out of or related to the Contract in accordance with the requirements of the final
dispute resolution method selected in the Agreement within the time period specified by applicable law.

§ 13.7 Financial Disclosures

§ 13.7.1 During the term of this Contract, Contractor covenants and agrees that it will keep adequate books and records
of accounts in accordance with Generally Accepted Accounting Principles (GAAP). Contractor further covenants and
agrees that, upon request from Owner, Contractor shall provide to Owner financial statements of Contractor, including
current income and expense statements of Contractor, consolidated balance sheets signed by a financial officer of
Contractor, and audited reports provided to Contractor’s Surety, audited financial statements certified by a Certified
Public Accountant concerning the financial affairs of Contractor and all affiliates of Contractor, and such other financial
information requested by Owner. All such financial information shall comply with GAAP.

§ 13.7.2 In the event the Contractor becomes insolvent and/or fails to pay its current obligations when they become due,
Contractor shall so advise Owner of such situation. Contractor hereby authorizes its sureties, lenders, financial
institutions and other third parties to release to Owner financial information requested by Owner, including, but not
limited to, the financial information described in the preceding Section 13.7.1.
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§ 13.8 Waiver of Jury Trial
All parties hereby waive any and all right to any trial by jury in any action or proceeding arising directly or indirectly
hereunder.

ARTICLE 14  TERMINATION OR SUSPENSION OF THE CONTRACT
§ 14.1 Termination by the Contractor
§ 14.1.1 The Contractor may terminate the Contract if the Work is stopped for a period of 60 consecutive days through
no act or fault of the Contractor, a Subcontractor, a Sub-subcontractor, their agents or employees, or any other persons or
entities performing portions of the Work, for any of the following reasons:
.1 Issuance of an order of a court or other public authority having jurisdiction that requires all Work to be
stopped;
.2 An act of government, such as a declaration of national emergency, that requires all Work to be stopped:;
or
.3 Because the Architect has not issued a Certificate for Payment and has not notified the Contractor of the
reason for withholding certification as provided in Section 9.4.1, or because the Owner has not made
payment ona Certlflcate for Payment within the time stated in the Contract Documents oF

§ 14.1.2 The Contractor may terminate the Contract if, through no act or fault of the Contractor, a Subcontractor, a Sub-
subcontractor, their agents or employees, or any other persons or entities performing portions of the Work, repeated
suspensions, delays, or interruptions of the entire Work by the Owner as described in Section 14.3, constitute in the
aggregate more than 100 percent of the total number of days scheduled for completion, or 120 days in any 365-day
period, whichever is less.

§ 14.1.3 If one of the reasons described in Section 14.1.1 or 14.1.2 exists, the Contractor may, upon seven days’ notice to
the Owner and Architect, terminate the Contract and recover from the Owner payment for Work executed, as-wel-as

reasonable-overhead-andprofiton-Work-net-exeeuted; and costs incurred by reason of such termination excluding profit

on unexecuted Work.

§ 14.1.4 If the Work is stopped for a period of 60 consecutive days through no act or fault of the Contractor, a
Subcontractor, a Sub-subcontractor, or their agents or employees or any other persons or entities performing portions of
the Work because the Owner has repeatedly failed to fulfill the Owner’s obligations under the Contract Documents with
respect to material matters important to the progress of the Work, the Contractor may, upon seven additional days’
written notice to the Owner and the Architect, terminate the Contract and recover from the Owner as provided in
Section 14.1.3.

§ 14.2 Termination by the Owner for Cause
§ 14.2.1 The Owner may terminate the Contract if the Contractor
.1 repeatedly refuses or fails to supply enough properly skilled workers or proper materials;
.2 fails to make payment to Subcontractors or suppliers in accordance with the respective agreements
between the Contractor and the Subcontractors or suppliers;
.3 repeatedly disregards applicable laws, statutes, ordinances, codes, rules and regulations, or lawful orders
of a public authority; e
4 otherwise is guilty of substantial breach of a provision of the Contract Documents; or
.5 isadjudged a bankrupt or insolvent, or if it makes a general assignment for the benefit of its creditors, or
if a trustee or receiver is appointed for the Contractor or for any of its property, or if it files a petition to
take advantage of any debtor’s loss, or to reorganize under the bankruptcy or similar laws.

§ 14.2.2 When any of the reasons described in Section 14.2.1 exist, ang-upen-certification-by-the-Architect that sufficient
cause-exists-to-justifyr such-action; the Owner may, without prejudice to any other rights or remedies of the Owner and
after giving the Contractor and the Contractor’s surety, if any, seven days’ notice, terminate employment of the
Contractor and may, subject to any prior rights of the surety:
.1 Exclude the Contractor from the site and take possession of all materials, equipment, tools, and
construction equipment and machinery thereon owned by the Contractor;
.2 Accept assignment of subcontracts pursuant to Section 5.4; and
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.3 Finish the Work by whatever reasonable method the Owner may deem expedient. Upon written request of
the Contractor, the Owner shall furnish to the Contractor a detailed accounting of the costs incurred by the
Owner in finishing the Work

§ 14.2.3 When the Owner terminates the Contract for one of the reasons stated in Section 14.2.1, the Contractor shall not
be entitled to receive further payment until the Work is finished.

§ 14.2.4 If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, including compensation for the
Architect’s services and expenses made necessary thereby, and other damages incurred by the Owner and not expressly
waived, such excess shall be paid to the Contractor. If such costs and damages exceed the unpaid balance, the Contractor
shall pay the difference to the Owner. The amount to be paid to the Contractor or Owner, as the case may be, shall be
certified by the tnitial-Decision-Maker Architect, upon application, and this obligation for payment shall survive
termination of the Contract.

§ 14.3 Suspension by the Owner for Convenience
§ 14.3.1 The Owner may, without cause, order the Contractor in writing to suspend, delay or interrupt the Work, in
whole or in part for such period of time as the Owner may determine.

§ 14.3.2 The Contract Sum and Contract Time shall be adjusted for increases in the direct cost and time caused by
suspension, delay, or interruption under Section 14.3.1. Adjustment of the Contract Sum shall not include profit. No
adjustment shall be made to the extent
.1 that performance is, was, or would have been, so suspended, delayed, or interrupted, by another cause for
which the Contractor is responsible; or
.2 that an adjustment is made or denied under another provision of the Contract.

§ 14.4 Termination by the Owner for Convenience
§ 14.4.1 The Owner may, at any time, terminate the Contract for the Owner’s convenience and without cause.

§ 14.4.2 Upon receipt of notice from the Owner of such termination for the Owner’s convenience, the Contractor shall
.1 cease operations as directed by the Owner in the notice;
.2 take actions necessary, or that the Owner may direct, for the protection and preservation of the Work; and
.3 except for Work directed to be performed prior to the effective date of termination stated in the notice,
terminate all existing subcontracts and purchase orders and enter into no further subcontracts and
purchase orders.

§ 14.4.3 In case of such termination for the Owner’s convenience, the Owner shall pay the Contractor for Work properly
executed; costs incurred by reason of the termination, including costs attributable to termination of Subcontracts; and-the

termination-fee-if-any;-setforth-in-the-Agreement along with reasonable overhead and profit on the Work performed to

date, but in no event shall the Contractor be entitled to anticipated profits on unperformed Work.

ARTICLE 15 CLAIMS AND DISPUTES

§ 15.1 Claims

§ 15.1.1 Definition

A Claim is a demand or assertion by one of the parties seeking, as a matter of right, payment of money, a change in the
Contract Time, or other relief with respect to the terms of the Contract. The term “Claim” also includes other disputes
and matters in question between the Owner and Contractor arising out of or relating to the Contract. The responsibility to
substantiate Claims shall rest with the party making the Claim. This Section 15.1.1 does not require the Owner to file a
Claim in order to impose liquidated damages in accordance with the Contract Documents.

§ 15.1.2 Time Limits on Claims
Any statutes of limitations shall commence to run, and all causes of action shall be deemed to have accrued in
accordance W|th appllcable Florida law. A
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§ 15.1.3 Notice of Claims

§ 15.1.3.1 Claims by either party must be made within 21 days after occurrence of the event giving rise to such Claim or
within 21 days after the claimant first recognizes the condition giving rise to the Claim, whichever is later. Claims must
be made by written notice to the Architect and the other party. Claims must specifically detail all facts and issues
substantiating the Claim, including all costs and expenses incurred. Contractor Claims must be made in writing and
timely filed in accordance with the specific requirements of the Contract Documents and under no circumstances
whatsoever be based upon actual or verbal notice or lack of prejudice to the other party. An additional Contractor Claim
after the initial Claim has been implemented by Chanqe Order WI|| not be con5|dered unless submltted ina tlmelv

§ 15.1.3.2 Claims by either the Owner or Contractor, where the condition giving rise to the Claim is first discovered after
expiration of the period for correction of the Work set forth in Section 12.2.2, shall be initiated by written notice to the
other party. In such event, no decision by the nitial-Becision-Maker Architect is required.

§ 15.1.4 Continuing Contract Performance

§ 15.1.4.1 Pending final resolution of a Claim, except as otherwise agreed in writing or as provided in Section 9.7 and
Article 14, the Contractor shall proceed diligently with performance of the Contract and the Owner shall continue to
make payments in accordance with the Contract Documents.

§ 15.1.4.2 The Contract Sum and Contract Time shall be adjusted in accordance with the nitial-Decision-Makers
Architect’s decision, subject to the right of either party to proceed in accordance with this Article 15. The Architect will
issue Certificates for Payment accordingly in-accordance-with-the-decision-of the-Initial Decision-Maker.

§ 15.1.5 Claims for Additional Cost

If the Contractor wishes to make a Claim for an increase in the Contract Sum, notice as provided in Section 15.1.3 shall
be given before proceeding to execute the portion of the Work that is the subject of the Claim. Prior notice is not
required for Claims relating to an emergency endangering life or property arising under Section 10.4.

§ 15.1.5.1 If the Contractor believes additional cost is involved for reasons including but not limited to (1) a written
interpretation from the Architect, (2) an order by the Owner to stop the Work where the Contractor was not at fault, (3) a
written order for a minor change in the Work issued by the Architect, (4) failure of payment by the Owner, (5)
termination of the Contract by the Owner, (6) Owner’s suspension or (7) other reasonable grounds, Claim shall be filed
in accordance with this Section 15.1.

§ 15.1.6 Claims for Additional Time

§ 15.1.6.1 If the Contractor wishes to make a Claim for an increase in the Contract Time, notice as provided in Section
15.1.3 shall be given. The Contractor’s Claim shall include an estimate of cost and of probable effect of delay on
progress of the Work. In the case of a continuing delay, only one Claim is necessary.

§ 15.1.6.2 If adverse weather conditions are the basis for a Claim for additional time, such Claim shall be documented by
data substantiating that weather conditions were abnormal for the period of time, could not have been reasonably
anticipated, and had an adverse effect on the scheduled construction.

§ 15.1.7 Waiver of Claims for Consequential Damages
The Contractor and Owner waive Claims against each other for consequential damages arising out of or relating to this
Contract. This mutual waiver includes:
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.1 damages incurred by the Owner for rental expenses, for losses of use, income, profit, financing, business
and reputation, and for loss of management or employee productivity or of the services of such persons;
and

.2 damages incurred by the Contractor for principal office expenses including the compensation of personnel
stationed there, for losses of financing, business and reputation, and for loss of profit, except anticipated
profit arising directly from the Work.

This mutual waiver is applicable, without limitation, to all consequential damages due to either party’s termination in
accordance with Article 14. Nothing contained in this Section 15.1.7 shall be deemed to preclude assessment of
liquidated damages, when applicable, in accordance with the requirements of the Contract Documents.

§ 15.2 Initial Decision

§ 15.2.1 Decision of the Architect. Claims, including those alleging an error or omission by the Architect but excluding
those arising under Section 10.3 shall be referred initially to the Architect for decision. An initial decision by the
Architect shall be required as a condition precedent to mediation or litigation of all Claims between the Contractor and
Owner arising prior to the date final payment is due, unless 30 days have passed after the Claim has been referred to the
Architect with no decision having been rendered by the Architect. The Architect will not decide disputes between the

Contractor and persons or entities other than the Owner Glatms—exeled+ng—these—where4he-eendmen—g+wng—nse—te—the

§ 15.2.2 The Hnitial- Becision-Maker Architect will review Claims and within ten days of the receipt of a Claim take one
or more of the following actions: (1) request additional supporting data from the claimant or a response with supporting
data from the other party, (2) reject the Claim in whole or in part, (3) approve the Claim, (4) suggest a compromise, or
(5) advise the parties that the tritial-Decision-Maker Architect is unable to resolve the Claim if the initial-Decision
Maker Architect lacks sufficient information to evaluate the merits of the Claim or if the {nitial- Becision-Maker
Architect concludes that, in the Architect’s sole discretion, it would be inappropriate for the Initial-Decision-Maker
Architect to resolve the Claim.

§ 15.2.3 In evaluating Claims, the nitial-Decision-Maker Architect may, but shall not be obligated to, consult with or
seek information from either party or from persons with special knowledge or expertise who may assist the nitial
Decision-Maker Architect in rendering a decision. The Initial-Decision-Maker Architect may request the Owner to
authorize retention of such persons at the Owner’s expense.

§ 15.2.4 If the Hnitial Becision-Maker Architect requests a party to provide a response to a Claim or to furnish additional
supporting data, such party shall respond, within ten days after receipt of the request, and shall either (1) provide a
response on the requested supporting data, (2) advise the Hritial-Decision-Maker Architect when the response or
supporting data will be furnished, or (3) advise the Hnitial- Beeision-Maker Architect that no supporting data will be
furnished. Upon receipt of the response or supporting data, if any, the Hritial- Becision-Maker Architect will either reject
or approve the Claim in whole or in part.

§ 15.2.5 The Architect will approve or reject Claims by written decision, which shall state the reasons therefore and
which shall notify the parties of any change in the Contract Sum or Contract Time or both. The approval or rejection of a

Clarm bv the Archrtect shall be flnaI and brndlnq on the partles but subject to medlatron and litigation. Ilihe—lnmal
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§ 15.2.7 In the event of a Claim against the Contractor, the Owner may, but is not obligated to, notify the surety, if any,
of the nature and amount of the Claim. If the Claim relates to a possibility of a Contractor’s default, the Owner may, but
is not obligated to, notify the surety and request the surety’s assistance in resolving the controversy.

§ 15.2.8 If a Claim relates to or is the subject of a mechanic’s lien, the party asserting such Claim may proceed in
accordance with applicable law to comply with the lien notice or filing deadlines.

§ 15.3 Mediation
§ 15.3.1 Claims, disputes, or other matters in controversy arising out of or related to the Contract;-exeept-these-waived-as
provided-for-in-Seetions-9-10-4-9-10-5-and-15-1-7; shall be subject to mediation as a condition precedent to binding

dispute resolution.

§ 15.3.2 Claims, disputes or other matters in question between the parties to this Agreement shall be first subject to pre-
suit mediation prior to the filing of any legal claims or litigation. Completion of pre-suit mediation is a condition
precedent to I|t|qat|on The obllqatlon to medlate is a materlal and essentlal provmon of the Aqreement Ihe—pames—ehau

§ 15.3.3 Either party may, within 30 days from the date that mediation has been concluded without resolution of the
dispute or 60 days after mediation has been demanded without resolution of the dispute, demand in writing that the other
party file for binding dispute resolution. If such a demand is made and the party receiving the demand fails to file for
binding dispute resolution within 60 days after receipt thereof, then both parties waive their rights to binding dispute
resolution proceedings with respect to the initial decision.

§ 15.3.4 Unless otherwise agreed in writing, the Contractor shall carry on the Work and maintain its progress during any
mediation or litigation, and the Owner shaII continue to make pavments to the Contractor in accordance W|th the

§ 15.3.5 Either party may initiate a mediation preceding by a request in writing to the other party within a reasonable

time after the claim, dispute or other matter in question has arisen or as provided in subparagraph 15.3.1, but in no event
after the expiration of the applicable statute of limitations.

§ 15.3.6 The parties shall endeavor in good faith to mutually agree upon an acceptable mediator. In the event the parties
have not agreed upon a mediator within thirty (30) days of the request for mediation, the Orlando office of the American
Arbitration Association, upon the written request of either party, shall appoint a mediator from its pool of approved
mediators.
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§ 15.3.7 Unless otherwise mutually agreed, the mediation shall be held in accordance with the Construction Industry
Mediation Rules of the American Arbitration Association currently in effect, each party to bear its own fees, costs and

expenses.

§ 15.3.8 In the event that pre-suit mediation is unsuccessful, all claims, disputes or other matters in question shall be
resolved in the Circuit Courts of VVolusia County Florida. The Parties, including the Contractor’s Surety, waive Venue
and Jurisdiction of any Federal Court and expressly waive Trial by Jury.

§ 15.3.9 All references to Arbitration in the Contract Documents are deleted.

AIA Document A201-2017, General Conditions of the Contract for Construction (as modified by Licensee)

School Board of Volusia County Florida

Contractor VCS Master 2025-May-01
This document produced under VCS AIA License Order No. __ which expires . Page 46 of 46



VQLUS| A CONTRACTOR E-VERIFY AFFIDAVIT
B e S SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA
FAC DOCUMENT 639
PURSUANT TO STATE OF FLORIDA, OFFICE OF THE GOVERNOR, EXECUTIVE ORDER 11-116
(Superseding Executive Order 11-02) AND SECTION 448.095 F.S.

Executive Order 11-116 requires all agencies under the direction of the Governor to verify the employment
eligibility of all new employees through the U.S. Department of Homeland Security’s E-Verify system.
Further, in conjunction with Section 448.095 F.S., the Contractor is directed to include as a condition of all
contracts for the provision of goods or services to the School Board of Volusia County in excess of nominal
value, an express requirement that the Contractor utilizes the U.S. Department of Homeland Security’s E-
Verify system to verify the employment eligibility of all new employees hired by the Contractor during the
contract term, and an express requirement that the Contractor include in such subcontracts the
requirement that subcontractors performing work or providing services pursuant to the state contract utilize
the E-Verify system to verify the employment eligibility of all new employees hired by the subcontractor
during the contract term.

In accordance with Executive Order 11-116 and Section 448.095 F.S. the School Board of Volusia County
Florida requires all contractors who are awarded state funded contracts to verify newly hired employees
using the U.S. Department of Homeland Security’s E-Verify system. It is the responsibility of the awarded
Contractor to insure compliance. To enroll in the E-Verify system employers should visit www.e-verify.gov.

By affixing your signature below you hereby affirm that you will comply with all applicable E-Verify
requirements for the following project:

Facility Name: Project No.:

Project Name:

The undersigned has hereunto set his/her hand this day of ,
(Print or Type Name, Title) (Signature of Affiant)
(Federal Employer ID Number — FEIN) (E-Verify Number)
(Firm Name)
(Firm Address) (City) (State) (Zip Code)
NOTARY PUBLIC

STATE OF FLORIDA, COUNTY OF
Before me, the undersigned authority, personally appeared

known to me to be the person described herein and who executed the foregoing instrument and
acknowledged before me executed the same.
IN WITNESS WHEREOF, | have hereunto set my hand and official seal this

day of ,
My commission expires: (Notary Signature)
(Date) (Print, type or stamp name of notary public)

[] Personally known to me [ ] Produced ID

(Type of ID, if applicable)

Form Revised: 2021-May-12 FAC Document 639 — Contractor E-Verify Affidavit - Page 1 of 1



vULUSlA PERFORMANCE AND PAYMENT BOND
SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA

CORTY-SCHOOLS FAC DOCUMENT 640

PUBLIC CONSTRUCTION BOND

Bond No.

BY THIS BOND, WE (Contractor Firm) , (Physical Address) , (Phone) , a corporation,

(Surety Firm) , (Physical Address) , (Phone) , as Surety, are bound to (Owner) School Board of
Volusia County Florida, (Address) 200 North Clara Avenue, DelLand Florida 32720, (Phone) (386) 734-7190,
herein called Owner, in the sum of (% ) for payment of which we bind ourselves, our heirs,

personal representatives, successors, and assigns, jointly and severally.

THE CONDITION OF THIS BOND is that if Principal:

1. Performs the contract dated ___, between Principal and Owner for construction of (Facility
Name) ___ , (Address) ______, (Project Name) ______,(Contract/Project No.) ______, the contract being made
a part of this bond by reference, at the times and in the manner prescribed in the contract; and

2. Promptly makes payments to all claimants, as defined in Section 255.05(1), Florida Statutes,
supplying Principal with labor, materials, or supplies, used directly or indirectly by Principal, in the
prosecution of the work provided for in the contract; and

3. Pays Owner all losses, damages, expenses, costs, and attorney’s fees, including appellate
proceedings, that Owner sustains because of a default by Principal under the contract; and

4. Performs the guarantee of all work and materials furnished under the contract for the time

specified in the contract, then this bond is void; otherwise it remains in full force.

Any action instituted by a claimant under this bond for payment must be in accordance with the
notice and time limitation provisions in Section 255.05(2), Florida Statutes.

Any changes in or under the contract documents and compliance or noncompliance with any
formalities connected with the contract or the changes does not affect Surety’s obligation under this
bond.

Form Rev: 2019-July-01 FAC Document 640 — Performance and Payment Bond - Page 1 of 2



DATED ON day of ,
Signed, sealed and delivered in the presence of:

By:
As to President / Principal President / Principal
(Print/Type Name of Witness to Contractor) (Print/Type Name of Contractor)
By:
Attorney-in-Fact
As to Surety (Print/Type Name of Attorney-in-Fact)
(Print/Type Name of Witness to Surety) Florida Resident Agent

(Print/Type Name of Florida Resident Agent)

NOTE: If both Principal and Surety are corporations, the respective corporate seals should be affixed
and attached. Power-of- Attorney to be attached.

Approved as to form only and for reliance
only by the School Board of Volusia
APPROVED County.

Signature

Printed Name

Florida Bar Number

Form Rev: 2019-July-01 FAC Document 640 — Performance and Payment Bond - Page 2 of 2



VULUSIA CONTRACTOR'’S DIRECT MATERIAL PURCHASE AFFIDAVIT
COUNTY SCHOOLS SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA
FAC DOCUMENT 641

STATE OF FLORIDA

COUNTY OF VOLUSIA
COMES NOW , and after being duly sworn, does depose and state as follows:
1. My name is: , | am employed in the position of (title) for (Contractor)

2. | am over the age of eighteen years and | have personal knowledge of the facts stated herein.

3. All of the materials which the School Board of Volusia County Florida has purchased directly for
the project known as (Facility Name) , (Project Name) , (VCS Project No.) , and pursuant
to AIA Document A201-2017, Article 3.4.5 have been purchased from subcontractors, suppliers
or vendors who provided bids to the Contractor for this Project and whose bids were relied upon
by the Contractor in submitting its bid to Volusia County Schools.

4. All materials purchased directly by Volusia County Schools from the Contractor's subcontractors,

suppliers and vendors were purchased at or below the price originally negotiated by the
Contractor.

FURTHER AFFIANT SAYETH NAUGHT

Sworn to and subscribed before me this day of

Signature of Notary Public, State of Florida Print, Type or Stamp Commissioned
Name of Notary Public

Personally Known  []  or Produced Identification [ ]

Type of I. D. Produced

Form Rev: 2019-July-01 FAC Document 641 — Contractor’s Direct Material Purchase Affidavit - Page 1 of 1



% X NTRACTOR’S ACKNOWLEDGMENT FORM
VOLUS|A CcO CTOR’S ACKNO G (0

o T SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA
FAC DOCUMENT 642

(Asbestos Survey)

TO: Volusia County Schools
Facilities Design and Construction
3750 Olson Drive
Daytona Beach, Florida 32124

| acknowledge that | have been given access to and have read the Asbestos Survey, Management Plan,
Re-inspection Report (if applicable) and/or Certificate of Final Inspection (if applicable).

Facility Name:

Address:

] Not applicable - Reason:

| further acknowledge that | must cease work and notify the project manager and environmental specialist,
3750 Olson Drive, Daytona Beach Florida 32124, telephone number (386) 947-8786, in the event of
encountering materials not previously identified by the aforementioned reports. In addition, | understand
that any questions regarding the aforementioned reports should be directed to the environmental specialist
as stated above.

My reason for being in the school is:

My signature is acknowledgement of the above.

Date:

(Signature)

Printed Name:

Firm’s Name:

Address:

Telephone:

Form Rev: 2019-July-01 FAC Document 642 — Contractor’s Acknowledgement Form - Page 1 of 1
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Application and Certificate for Payment

AIA Document G702° - 1992

TO OWNER: PROJECT: G Series Form
FROM VIA
CONTRACTOR: ARCHITECT:

APPLICATION NO: 001 Distribution to:

PERIOD TO: OWNER: [_]

CONTRACT FOR: General Construction ARCHITECT: []
CONTRACT DATE:

PROJECTNOS: / / CONTRACTOR: []

FIELD: []

OTHER: [

CONTRACTOR'S APPLICATION FOR PAYMENT

Application is made for payment, as shown below, in connection with the Contract.
Continuation Sheet, AIA Document G703, is attached.

The undersigned Contractor certifies that to the best of the Contractor's knowledge,
information and belief the Work covered by this Application for Payment has been
completed in accordance with the Contract Documents, that all amounts have been paid
by the Contractor for Work for which previous Certificates for Payment were issued and

1. ORIGINAL CONTRACT SUM ..o ssiinmmssnsasssssssinsssssossossasssssssssses $0.00 payments received from the Owner, and that current payment shown herein is now due.
2. NET CHANGE BY CHANGE ORDERS ... - $0.00 CONTRACTOR:
3. CONTRACT SUM TO DATE (Line 1 +2) $0.00 By: Date:
4, TOTAL COMPLETED & STORED TO DATE (Column G on G703) $0.00 State of:
5. RETAINAGE: County of
a. % of Completed Work Subscribed and sworn to before
(Column D + E on G703) $0.00 me this day of
b. % of Stored Material
(Column F on G703) $0.00 Notary Public:
Total Retainage (Lines 5a + 5b or Total in Column I of G703) wwuussssemns $0.00 My Commission expires:
6. TOTAL EARNED LESS RETAINAGE ........ s0.00 ARCHITECT'S CERTIFICATE FOR PAYMENT
(Line 4 Less Line 5 Total) In accordance with the Contract Documents, based on on-site observations and the data
7. LESS PREVIOUS CERTIFICATES FOR PAYMENT ...... $0.00 comprising this application, the Architect certifies to the Owner that to the best of the
(Line 6 from prior Certificate) Architect's knowledge, information and belief the Work has progressed as indicated, the
P quality of the Work is in accordance with the Contract Documents, and the Contractor is
8. CURRENT PAYMENT DUE wevcoesverssssrsmsmmesssssssssssssesssssssssens | 50.00] entitled to payment of the AMOUNT CERTIFIED.
9. BALANCE TO FINISH, INCLUDING RETAINAGE AMOUNT CERTIFIED ...... $0.00
(Line 3 less Line 6) $0.00 (Attach explanation if amount certified differs from the amount applied. Initial all figures on this
Application and on the Continuation Sheet that are changed to conform with the amount certified)
CHANGE ORDER SUMMARY ADDITIONS DEDUCTIONS | ARCHITECT:
Total changes approved in previous months by Owner $0.00] $0.00| By: Date:
Total approved this Month $0.00 $0.00 . . . . .
TOTALS $0.00! $0.00 This Certificate is not negotiable. The AMOUNT CERTIFIED is payable only to the Contractor
. : named herein. Issuance, payment and acceptance of payment are without prejudice to any rights of
NET CHANGES by Change Order $0.00| the Owner or Contractor under this Contract.

AlA Document G702™ = 1992. Copyright © 1953, 1963, 1965, 1971, 1978, 1983 and 1992 by The American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by U.S.
Copyright Law and International Treaties. Unauthorized reproduction or distribution of this A1IA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be prosecuted 1
to the maximum extent possible under the law. This document was produced by AlA software at 13:54:49 on 07/07/2017 under Order No. 3333522149 which expires on 10/09/2017, and is not for resale.

User Notes:

(3B9ADA39)
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Continuation Sheet

AIA Document G703" — 1992

ATA Document, G702™-1992, Application and Certification for Payment, or G736™-2009, APPLICATION NO: 001
Project Application and Project Certificate for Payment, Construction Manager as Adviser Edition,
containing Contractor's signed certification is attached. APPLICATION DATE:
In tabulations below, amounts are in US dollars. PERIOD TO:
Use Column I on Contracts where variable retainage for line items may apply.
ARCHITECT'S PROJECT NO:
A B C D I E F G H 1
WORE COMPLETED MATERIALS TOTAL BALANCE TO| RETAINAGE
ITEM | DESCRIPTION OF | SCHEDULED FROM PRESENTLY (COMPLETED AND % FINISH (IF VARIABLE
NO. WORK VALUE PREVIOUS STORED STORED TO DATE| (G +C) (C-G) RATE)
APPLICATION THIS PERIOD {(NOT IND OR E) (D+E+F)
(D +E)
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00% 0.00 0.00
GRAND TOTAL $0.00 $0.00 $0.00 $0.00 $0.00 0.00% $0.00 $0.00
AlA Document G703™ — 1992, Copyright © 1963, 1965, 1966, 1967,1970, 1978, 1983 and 1992 by The American Institute of Architects. All rights reserved. WARNING: This AIA® Document is protected by
U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of it, may result in severe civil and criminal penalties, and will be 1

prosecuted to the maximum extent possible under the law. This document was produced by AlA software at 13:55:33 on 07/07/2017 under Order No. 3333522149 which expires on 10/09/2017, and is not for

resale.
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VOLUS|A PARTIAL RECEIPT AND RELEASE
PROGRESS PAYMENT
SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA
FAC DOCUMENT 655

COUNTY SCHOOLS

The undersigned , of was heretofore on day of , awarded a contract by the
SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA, to furnish all of the materials and labor in the construction
project entitled (Facility Name) , (Address) , (Project Name) , (VCS Project No.) , in accordance
with the plans and specifications therefore, as prepared by , Architect, and the undersigned has

completed said work and fully complied with said contract and has heretofore received the sum of ,
($ ) as progress payment thereon.

That the undersigned has this date received from the SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA,
the sum representing the balance due as of this progress payment, under terms of said contract, and certifies
that said work has been performed in accordance with terms thereof and that, as Contractor, has received
monies due and to become due to thereunder for work performed and materials furnished in connection with
said work, and that, as Contractor, has paid in full all persons furnishing labor and/or materials in connection
therewith, including all subcontractors and suppliers, and that there are no unpaid bills for labor performed or
materials furnished in connection with said Work or improvements to date.

That the undersigned, for value received, does hereby forever release and discharge the said building and
premises as described in said contract, from any and all liens, claims or demands whatsoever that, as
Contractor, has or may have for work performed or materials furnished in connection therewith, or for work
performed or materials furnished thereon by any subcontractor or supplier, and will hold the SCHOOL BOARD
OF VOLUSIA COUNTY FLORIDA, safe and harmless from any and all loss and liability arising or to arise by
reason of any unpaid bills for labor performed or materials furnished on said building or premises in connection
with said work or improvements as of this progress payment.

IN WITNESS WHEREOF,
the undersigned has hereunto set hand and seal this day of ,

Witnessed by:

(Witness Signature) (Contractor Signature)

(Print or Type Name, Title) (Print or Type Name, Title)

STATE OF FLORIDA, COUNTY OF
Before me, the undersigned authority, personally appeared

to me well-known and known to me to be the person described in and who executed the foregoing
instrument, and acknowledged before me executed the same.
IN WITNESS WHEREOF, | have hereunto set my hand and official seal this

day of ,
My commission expires: Notary Public, State of Florida
(Date) (Print, type or stamp name of notary public)

[] Personally known to me [ ] Produced ID

(Type of ID, if applicable)

Form Rev: 2023-June-29 FAC Document 655 — Partial Receipt and Release - Page 1 of 1
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_AIA Document G707A" - 1994

Consent of Surety to Reduction in or Partial Release of Retainage

PROJECT:(Name and address) ARCHITECT'S PROJECT NUMBER: OWNER: []
CONTRACT FOR: ARCHITECT: L]
CONTRACTOR: []
TO OWNER: nd address, CONTRACT DATED:
(Name and address) SURETY: [
OTHER: []
In accordance with the provisions of the Contract between the Owner and the Contractor as indicated
above, the
(Insert name and address of Surety)
, SURETY,
on bond of
(Insert name and address of Contractor)
, CONTRACTOR,
hereby approves the reduction in or partial release of retainage to the Contractor as follows:
The Surety agrees that such reduction in or partial release of retainage to the Contractor shall not
relieve the Surety of any of its obligations to
(Insert name and address of Owner)
, OWNER,

as set forth in said Surety's bond.

IN WITNESS WHEREOF, the Surety has hereunto set its hand on this date:
(Insert in writing the month followed by the numeric date and year.)

(Surety)

(Signature of authorized representative)

Attest:
(Seal): (Printed name and title)

AlA Document G707A™ — 1994. Copyright © 1971, 1982 and 1994 by The American Institute of Architects. All rights reserved. WARNING: This AIA®
Document is protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any
portion of it, may result in severe civil and criminal penalties, and will be prosecuted to the maximum extent possible under the law. This document
was produced by AlA software at 13:58:43 on 07/07/2017 under Order No. 3333522149 which expires on 10/09/2017, and is not for resale.

User Notes: (3B9ADA4F)



$ATA pocument 6707 - 1994

Consent Of Surety to Final Payment

PROJECT: (Name and address) ARCHITECT'S PROJECT NUMBER: OWNER: []
CONTRACT FOR: ARCHITECT: [ ]

CONTRACTOR: []

TO OWNER: (Name and address) CONTRACT DATED: i I:I
OTHER: []

In accordance with the provisions of the Contract between the Owner and the Contractor as indicated
above, the
(Insert name and address of Surety)

, SURETY,
on bond of
(Insert name and address of Contractor)

, CONTRACTOR,

hereby approves of the final payment to the Contractor, and agrees that final payment to the Contractor
shall not relieve the Surety of any of its obligations to
(Insert name and address of Owner)

, OWNER,

as set forth in said Surety's bond.

IN WITNESS WHEREQF, the Surety has hereunto set its hand on this date:
(Insert in writing the month followed by the numeric date and year.)

(Surety)

(Signature of authorized representative)

Attest:
(Seal): (Printed name and title)

AlA Document G707 ™ — 1994. Copyright © 1982 and 1994 by The American Institute of Architects. All rights reserved. WARNING: This AIA® Document is
protected by U.S. Copyright Law and International Treaties. Unauthorized reproduction or distribution of this AIA® Document, or any portion of it,
may result in severe civil and criminal penaities, and will be prosecuted to the maximum extent possible under the law. This document was produced by
AlA software at 13:56:19 on 07/07/2017 under Order No. 3333522149 which expires on 10/09/2017, and is not for resale.

User Notes: (3BSADA3F)



%N CONTRACTOR AFFIDAVIT
VOLUS|A SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA

COUNTY-SCHOOES FAC DOCUMENT 661

PURSUANT TO SECTION 713.06(3), FLORIDA STATUTES
TO: SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA

The undersigned, as Contractor, has heretofore, on the day of , in the year , been
awarded a contract by you, as Owner, to furnish all of the materials and labor in the construction project
entitled (Facility Name) , (Address) , (Project Name) ,(VCS Project No.) , for the final contract
price of (% ) in accordance with plans and specifications therefore, as prepared by ,
Architect.

The said project has been completed and the contract and plans therefore fully complied with, and all of
the contract price has been paid by you, except the final payment thereon, which is now due, but is being
withheld until a sworn statement is furnished as required by law, showing whether there are any unpaid
and outstanding bills in connection with said building.

That the undersigned hereby certified, under oath, that all lienors contracting directly with or directly
employed by the undersigned, on said contract, have been paid in full, and further certified, under oath,
that there are no outstanding or unpaid bills for labor performed or materials furnished in connections with
said work or improvements.

That this sworn statement is furnished by the Contractor to the Owner pursuant to Section 713.06(3),
Florida Statutes.

IN WITNESS WHEREOF,
the undersigned has hereunto set his hand and seal this day of ,

Witnessed by:

(Witness Signature) (Contractor Signature)

(Print or Type Name, Title) (Print or Type Name, Title)

STATE OF FLORIDA, COUNTY OF VOLUSIA
Before me, the undersigned authority, personally appeared

to me well-known and known to me to be the person described in and who executed the foregoing
instrument, and he acknowledged before me that he executed the same.
IN WITNESS WHEREOF, | have hereunto set my hand and official seal this

day of )
My commission expires: Notary Public, State of Florida
(Date) (Print, type or stamp name of notary public)

[] Personally known to me [ ] Produced ID

(Type of ID, if applicable)

Form Rev: 2019-July-01 FAC Document 661 — Contractor Affidavit - Page 1 of 1



V\)LU | RECEIPT AND RELEASE
A e SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA
FAC DOCUMENT 662

The undersigned , of was heretofore on day of , awarded a contract by the
SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA, for the final contract price of , (% ) to furnish
all of the materials and labor in the construction project entitled (Facility Name) , (Address) , (Project
Name) , (VCS Project No.) , in accordance with the plans and specifications therefore, as prepared by

, Architect, and the undersigned has completed said work and fully complied with said contract and has
heretofore received the sum of , ($ ) as payment thereon.

That the undersigned has this date received from the SCHOOL BOARD OF VOLUSIA COUNTY FLORIDA,
the sum of , (% ) representing the full balance due him as Contractor, under terms of said contract,
and certifies that said contract has been fully performed in accordance with terms thereof and that, as
Contractor, has received all monies due and to become due thereunder for work performed and materials
furnished in connection with said work, and that, as Contractor, has paid in full all persons furnishing labor
and/or materials in connection therewith, including all subcontractors and suppliers, and that there are no
unpaid bills for labor performed or materials furnished in connection with said work or improvements.

That the undersigned, for value received, does hereby forever release and discharge the said building and
premises as described in said contract, from any and all liens, claims or demands whatsoever that, as
Contractor, has or may have for work performed or materials furnished in connection therewith, or for work
performed or materials furnished thereon by any subcontractor or supplier, and will hold the SCHOOL BOARD
OF VOLUSIA COUNTY FLORIDA, safe and harmless from any and all loss and liability arising or to arise by
reason of any unpaid bills for labor performed or materials furnished on said building or premises in connection
with said work or improvements.

IN WITNESS WHEREOF,
the undersigned has hereunto set hand and seal this day of ,

Witnessed by:

(Witness Signature) (Contractor Signature)

(Print or Type Name, Title) (Print or Type Name, Title)

STATE OF FLORIDA, COUNTY OF
Before me, the undersigned authority, personally appeared

to me well-known and known to me to be the person described in and who executed the foregoing
instrument, and acknowledged before me executed the same.
IN WITNESS WHEREOF, | have hereunto set my hand and official seal this

day of ,
My commission expires: Notary Public, State of Florida
(Date) (Print, type or stamp name of notary public)

[] Personally known to me [ ] Produced ID

(Type of ID, if applicable)

Form Rev: 2023-June-29 FAC Document 662 — Receipt and Release - Page 1 of 1



Spruce Creek Elementary Project No. 2648251
Replace 60 Ton Chiller

SECTION 230500 - COMMON WORK RESULTS FOR HVAC

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

SUMMARY
Section Includes:

Motors.

Silicone sealants.
Thermometers, liquid in glass.
Thermowells.

Pressure gauges, dial type.
Gauge attachments.

Test plugs.

Test-plug kits.

N hWN =

DEFINITIONS

Existing Piping To Remain: Existing piping that is not to be removed and that is not
otherwise indicated to be removed, removed and salvaged, or removed and reinstalled.

ACTION SUBMITTALS
Product Data:

1. For each type of product, excluding motors which are included in Part 1 of HVAC
equipment Sections.

a. Include construction details, material descriptions, and dimensions of
individual components, and finishes.
b. Include operating characteristics and furnished accessories.

INFORMATIONAL SUBMITTALS
Product Certificates: For each type of meter.
Welding certificates.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For each type of expansion joint, meter, and gauge

COMMON WORK RESULTS FOR HVAC 230500 -1



Spruce Creek Elementary Project No. 2648251
Replace 60 Ton Chiller

1.6

1.7

to include in operation and maintenance manuals.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel in accordance with AWS
D1.1/D1.1M.

Pipe and Pressure-Vessel Welding Qualifications: Qualify procedures and operators in
accordance with 2021 ASME Boiler and Pressure Vessel Code, Section IX.

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible
with the following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

PO~

PART 2 - PRODUCTS

21

2.2

MANUFACTURERS
Motors: Baldor, GE, Nidec, or approved equal.

Thermometers: Ashcroft, Blue Ribbon Corp, Palmer Wahl Instrumentation, Trerice,
Watts, Weiss Instruments.

Pressure Gauges: Ashcroft, Blue Ribbon Corp, Flo Fab, Palmer Wahl Instrumentation,

Trerice, Watts, Weiss Instruments.

MOTORS

Motor Requirements, General:

1. Content includes motors for use on alternating-current power systems of up to
600 V and installed at equipment manufacturer's factory or shipped separately by
equipment manufacturer for field installation.

2. Comply with requirements in this Section except when stricter requirements are
specified in equipment schedules or Sections.

3. Comply with NEMA MG 1 unless otherwise indicated.

4.  Comply with IEEE 841 for severe-duty motors.

Motor Characteristics:

COMMON WORK RESULTS FOR HVAC 230500 - 2



Spruce Creek Elementary Project No. 2648251
Replace 60 Ton Chiller

1. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of
3300 ft. above sea level.

2. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate
connected loads at designated speeds, at installed altitude and environment, with
indicated operating sequence, and without exceeding nameplate ratings or
considering service factor.

C. Polyphase Motors:
1. Description: NEMA MG 1, Design B, medium induction motor.
2. Efficiency: Premium Efficient, as defined in NEMA MG 1.
3. Service Factor: 1.15.
4. Multispeed Motors: Variable torque.
a. For motors with 2:1 speed ratio, consequent pole, single winding.
b. For motors with other than 2:1 speed ratio, separate winding for each
speed.
Multispeed Motors, Two Winding: Separate winding for each speed.
Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and
thrust loading.

Noo

8.  Temperature Rise: Match insulation rating.

9. Insulation: Class F.
10. Code Letter Designation:

a. Motors 15 Hp and Larger: NEMA starting Code F or Code G.
b. Motors Smaller Than 15 Hp: Manufacturer's standard starting
characteristic.

11. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel
for motor frame sizes smaller than 324T.

D. Additional Requirements for Polyphase Motors:

1. Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring
connection requirements for controller with required motor leads. Provide
terminals in motor terminal box, suited to control method.

2. Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and
features coordinated with and approved by controller manufacturer.

a. Windings: Copper magnet wire with moisture-resistant insulation varnish,
designed and tested to resist transient spikes, high frequencies, and short
time-rise pulses produced by pulse-width-modulated inverters.

b. Premium-Efficient Motors: Class B temperature rise; Class F insulation.

C. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
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3.

d. Thermal Protection: Comply with NEMA MG 1 requirements for thermally
protected motors.

Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

E. Single-Phase Motors:

1.
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Motors larger than 1/20 hp must be one of the following, to suit starting torque
and requirements of specific motor application:

Permanent-split capacitor.
Split phase.

Capacitor start, inductor run.
Capacitor start, capacitor run.

apow

Multispeed Motors: Variable-torque, permanent-split-capacitor type.

Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for
radial and thrust loading.

Motors 1/20 hp and Smaller: Shaded-pole type.

Thermal Protection: Internal protection to automatically open power supply circuit
to motor when winding temperature exceeds a safe value calibrated to
temperature rating of motor insulation. Thermal-protection device will
automatically reset when motor temperature returns to normal range.

F.  Electronically Commutated Motors:

1.

2.
3.
4

Microprocessor-Based Electronic Control Module: Converts 120 V single-phase
AC power to three-phase DC power to operate the brushless DC motor.
Three-phase power motor module with permanent magnet rotor.

Digital speed controller/LED display.

Building Automation System Interface: Via Direct Serial Interface (DSI).

23 METERS AND GAUGES FOR HVAC PIPING

A.  Thermometers, Liquid in Glass - Metal Case, Industrial Style:

1.

ok wn

® N

Source Limitations: Provide liquid-in-glass, metal-case, industrial-style
thermometers from single manufacturer.

Standard: ASME B40.200.

Case: Cast aluminum; 7-inch nominal size unless otherwise indicated.
Case Form: Adjustable angle unless otherwise indicated.

Tube: Glass with magnifying lens and blue or red organic liquid.

Tube Background: Nonreflective aluminum with permanently etched scale
markings graduated in deg F.

Window: Glass.

Stem: Aluminum and of length to suit installation.

a. Design for Air-Duct Installation: With ventilated shroud.
b. Design for Thermowell Installation: Bare stem.
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9.

1

0.

Connector: 1-1/4 inches, with ASME B1.1 screw threads.
Accuracy: Plus or minus 1 percent of scale range or one scale division, to a
maximum of 1.5 percent of scale range.

B. Thermowells:

1

ST20Nohw

0.
1

2.

Standard: ASME B40.200.

Description: Pressure-tight, socket-type fitting made for insertion in piping tee
fitting.

Material for Use with Copper Tubing: CNR.

Material for Use with Steel Piping: CRES.

Type: Stepped shank unless straight or tapered shank is indicated.

External Threads: NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads.
Internal Threads: 1/2, 3/4, and 1 inch, with ASME B1.1 screw threads.

Bore: Diameter required to match thermometer bulb or stem.

Insertion Length: Length required to match thermometer bulb or stem.
Lagging Extension: Include on thermowells for insulated piping and tubing.
Bushings: For converting size of thermowell's internal screw thread to size of
thermometer connection.

Heat-Transfer Medium: Mixture of graphite and glycerin.

C. Pressure Gauges, Dial Type - Direct Mounted, Metal Case:

1.

oo

T200eNO

0.
1.

Source Limitations: Provide dial-type, direct-mounted, metal-case pressure
gauges from single manufacturer.

Standard: ASME B40.100.

Case: Liquid-filled; cast aluminum or drawn steel; 4-1/2-inch nominal diameter.
Pressure-Element Assembly: Bourdon tube.

Pressure Connection: Brass, with NPS 1/2, ASME B1.20.1 pipe threads and
bottom-outlet type unless back-outlet type is indicated.

Movement: Mechanical, with link to pressure element and connection to pointer.
Dial: Nonreflective aluminum with permanent scale markings graduated in psi.
Pointer: Dark-colored metal.

Window: Safety glass.

Ring: Stainless steel.

Accuracy: Grade A, plus or minus 1 percent of middle half of span.

D. Gauge Attachments:

1.

Snubbers: ASME B40.100, brass; with NPS 1/2, ASME B1.20.1 pipe threads and
piston-type surge-dampening device. Include extension for use on insulated
piping.

Siphons: Loop-shaped section of stainless steel pipe with NPS 1/2 pipe threads.
Valves: Brass or stainless steel needle, with NPS 1/2, ASME B1.20.1 pipe
threads.

E. TestPlugs:

1.
2.

Source Limitations: Provide test plugs from single manufacturer.
Description: Test-station fitting made for insertion in piping tee fitting.
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3. Body: Brass or stainless steel with core inserts and gasketed and threaded cap.
Include extended stem on units to be installed in insulated piping.

4. Thread Size: NPS 1/2, ASME B1.20.1 pipe thread.

5. Minimum Pressure and Temperature Rating: 500 psig at 200 deg F.

6 Core Inserts: EPDM self-sealing rubber.

Test-Plug Kits:

1. Source Limitations: Provide test-plug kits from single manufacturer.
Furnish one test-plug kit(s) containing one thermometer(s), one pressure gauge
and adapter, and carrying case. Thermometer sensing elements, pressure
gauge, and adapter probes are to be of diameter to fit test plugs and of length to
project into piping.

3. Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch
diameter dial and tapered-end sensing element. Dial range is to be at least
25to0 125 deg F.

4. High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch
diameter dial and tapered-end sensing element. Dial range is to be at least
0to 220 deg F.

5. Pressure Gauge: Small, Bourdon-tube insertion type with 2- to 3-inch-diameter
dial and probe. Dial range shall be at least 0 to 200 psig

6. Carrying Case: Metal or plastic, with formed instrument padding.

PART 3 - EXECUTION

3.1

INSTALLATION OF METERS AND GAUGES

Install thermowells with socket extending to center of pipe and in vertical position in
piping tees.

Install thermowells of sizes required to match thermometer connectors. Include
bushings if required to match sizes.

Install thermowells with extension on insulated piping.
Fill thermowells with heat-transfer medium.

Install direct-mounted thermometers in thermowells and adjust vertical and tilted
positions.

Install remote-mounted thermometer bulbs in thermowells and install cases on panels;
connect cases with tubing, and support tubing to prevent kinks. Use minimum tubing
length.

Install pipe-mounted thermal-energy temperature sensors in thermowells and extend
wiring to indicator.

Install direct-mounted pressure gauges in piping tees with pressure gauge located on
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pipe at the most readable position.

l. Install remote-mounted pressure gauges on panel.

J. Install valve and snubber in piping for each pressure gauge for fluids (except steam).
K. Install valve and syphon fitting in piping for each pressure gauge for steam.

L. Install test plugs in piping tees.

M. Install permanent indicators on walls or brackets in accessible and readable positions.
N. Install connection fittings in accessible locations for attachment to portable indicators.
O. Install thermometers in the following locations:

1. Two inlets and two outlets of each chiller.

P. Install pressure gauges in the following locations:
1. Discharge of each pressure-reducing valve.
2. Inlet and outlet of each chiller chilled-water and condenser-water connection.

3. Suction and discharge of each pump.

3.2 ADJUSTING

A.  Adjust faces of meters and gauges to proper angle for best visibility.

3.3 THERMOMETER APPLICATION
A.  Thermometers are to be the following:

1. Industrial-style, liquid-in-glass type.
2. Test plug with EPDM self-sealing rubber inserts.

B. Thermometer stems are to be of length to match thermowell insertion length.

3.4 THERMOMETER SCALE-RANGE APPLICATION
A.  Scale Range for Chilled-Water Piping:

1. 0to 100 deg F.

3.5 PRESSURE-GAUGE APPLICATION

A.  Pressure gauges are to be the following:
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1. Liquid filled, metal case.

2. Test plug with EPDM self-sealing rubber inserts.

3.6 PRESSURE-GAUGE SCALE-RANGE APPLICATION
A.  Scale Range for Chilled-Water Piping:

1. 0 to 100 psi.

COMMON WORK RESULTS FOR HVAC

Project No. 2648251
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Project No. 2648251

SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1 - GENERAL

1.1

1.2

m o o ®w »

n
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1.3

SUMMARY

Section Includes:

1. Ball valves.

2. Butterfly valves.
3. Check valves.
4, Chainwheels.
DEFINITIONS

CWP: Cold working pressure.
EPDM: Ethylene-propylene-diene monomer.

FKM: Fluoroelastomer.

NBR: Nitrile butadiene rubber (also known as "Buna-N").

NRS: Nonrising stem.

OS&Y: Outside screw and yoke.

PTFE: Polytetrafluoroethylene.

RPTFE: Reinforced polytetrafluoroethylene.
RS: Rising stem.

SWP: Steam working pressure.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include material descriptions and dimensions of individual components.
2. Include operating characteristics and furnished accessories.

GENERAL-DUTY VALVES FOR HVAC

PIPING
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1.4

A

DELIVERY, STORAGE, AND HANDLING
Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.
Protect threads, flange faces, grooved ends, press ends, solder ends, and weld
ends.

3.  Set ball valves open to minimize exposure of functional surfaces.

4. Set butterfly valves closed or slightly open.

5. Block check valves in either closed or open position.

Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew point temperature.
If outdoor storage is necessary, store valves off the ground in watertight
enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not
use operating handles or stems or other components as lifting or rigging points unless
specifically indicated for this purpose in manufacturer's written instructions.

PART 2 - PRODUCTS

2.1 SOURCE LIMITATIONS
A.  Obtain each type of valve from single source from single manufacturer.
2.2 PERFORMANCE REQUIREMENTS
A.  ASME Compliance:
1. ASME B1.20.1 for threads for threaded-end valves.
2. ASME B16.1 for flanges on iron valves.
3. ASME B16.5 for flanges on steel valves.
4.  ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design
criteria.
5. ASME B16.18 for cast-copper solder-joint connections.
6. ASME B16.22 for wrought copper and copper-alloy solder-joint connections.
7.  ASME B16.34 for flanged- and threaded-end connections.
8.  ASME B16.51 for press joint connections.
9.  ASME B31.1 for power piping valves.
10. ASME B31.9 for building services piping valves.
B. AWWA Compliance: Comply with AWWA C606 for grooved-end connections.
C. Provide bronze valves made with dezincification-resistant materials. Bronze valves
made with copper alloy (brass) containing more than 15 percent zinc are unacceptable.
GENERAL-DUTY VALVES FOR HVAC 230523 - 2
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D. Valve Pressure-Temperature Ratings: Not less than indicated and as required for
system pressures and temperatures.

E. Valve Sizes: Same as upstream piping unless otherwise indicated.
F.  Valve Bypass and Drain Connections: MSS SP-45.
G. Valve Actuator Type:

1. Gear Actuator: For quarter-turn ball valves NPS 4 and larger.
2. Hand Lever: For quarter-turn ball valves smaller than NPS 4.

H.  Valves in Insulated Piping:

1. Provide 2-inch extended neck stems.

2. Provide extended operating handles with nonthermal-conductive covering
material and protective sleeves that allow operation of valves without breaking
vapor seals or disturbing insulation.

3. Provide memory stops that are fully adjustable after insulation is applied.

2.3 MANUFACTURERS

A. Ball Valves: American Valve, Apollo, Bray, Ferguson, Hammond Valve, Jomar,
Milwaukee Valve, Viega.

B.  Butterfly Valves: Apollo, Bray, Hammond Valve, Jomar, Milwaukee Valve, NIBCO,
Stockham, Viega, Zurn.

C. Check Valves: American Valve, Apollo, Crane, Jomar, Milwaukee Valve, NIBCO,
Stockham, Titan, Watts.

D. Chainwheels: Apollo Valves, Babbit, Roto Hammer, Trumbull Industries.

24 BALL VALVES

A. Ball Valves, Threaded or Soldered Ends - Bronze, Two Piece with Full Port and Bronze
or Brass Trim:

Standard: MSS SP-110.

SWP Rating: 150 psig.

CWP Rating: 600 psig.

Body Design: Two piece.

Body Material: Bronze.

Ends: Threaded or soldered. See Part 3 ball valve schedule articles.
Seats: PTFE.

Stem: Bronze.

Ball: Chrome-plated brass.

0. Port: Full.

SOOoONoOORWN =
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B. Ball Valves, Flanged Ends - Steel, with Full Port and Stainless-Steel Trim, Class 150:
1. Standard: MSS SP-72.
2.  CWP Rating: 285 psig.
3. Body Design: Split body.
4. Body Material: Carbon steel, ASTM A216/A216M, Type WCB.
5. Ends: Flanged.
6. Seats: PTFE.
7. Stem: Stainless steel.
8. Ball: Stainless steel, vented.
9. Port: Full.
2.5 BUTTERFLY VALVES
A.  Butterfly Valves, Single Flange (Lug Type) - Iron, with Aluminum-Bronze Disc:
1. Standard: MSS SP-67, Type |.
2. CWP Rating: 150 psig. See Part 3 butterfly valve schedule articles.
3. Body Design: Single flange (lug type), suitable for bidirectional dead-end service
at rated pressure without use of downstream flange.
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.
5. Seat: EPDM or NBR. See Part 3 butterfly valve schedule articles.
6. Stem: One- or two-piece stainless steel.
7. Disc: Aluminum bronze.
B. Butterfly Valves, Single Flange (Lug Type) - Iron, with Stainless Steel Disc:
1. Standard: MSS SP-67, Type |.
2. CWP Rating: 150 psig. See Part 3 butterfly valve schedule articles.
3.  Body Design: Single flange (lug type), suitable for bidirectional dead-end service
at rated pressure without use of downstream flange.
4. Body Material: ASTM A126, cast iron or ASTM A536, ductile iron.
5. Seat: EPDM or NBR. See Part 3 butterfly valve schedule articles.
6. Stem: One- or two-piece stainless steel.
7. Disc: Stainless steel.
2.6 CHECK VALVES
A. Check Valves, Lift Type, Threaded Ends - Bronze, with Bronze Disc, Class 125:
1. Standard: MSS SP-80, Type 1.
2. CWP Rating: 200 psig.
3. Body Design: Vertical flow.
4. Body Material: ASTM B61 or ASTM B62, bronze.
5. Ends: Threaded.
6. Disc: Bronze.
B. Check Valves, Swing Type, Threaded Ends - Bronze, with Bronze Disc, Class 125:
GENERAL-DUTY VALVES FOR HVAC 230523 - 4
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Standard: MSS SP-80, Type 3.
CWP Rating: 200 psig.

Body Design: Horizontal flow.
Body Material: ASTM B62, bronze.
Ends: Threaded.

Disc: Bronze.

oahwh~

C. Check Valves, Swing Type, Flanged Ends - Iron, with Metal Seats, Class 125:

Standard: MSS SP-71, Type |.

CWP Rating, NPS 2-1/2 to NPS 12 (DN 65 to DN 300): 200 psig.
CWP Rating, NPS 14 to NPS 24 (DN 350 to DN 600): 150 psig.
Body Design: Clear or full waterway.

Body Material: ASTM A126, gray iron with bolted bonnet.

Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.
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D. Check Valves, Center Guided - Iron, Compact Wafer, with Metal Seat, Class 125:

Standard: MSS SP-125.

CWP Rating, NPS 2-1/2 to NPS 12 (DN 65 to DN 300): 200 psig.
CWP Rating, NPS 14 to NPS 24 (DN 350 to DN 600): 150 psig.
Body Material: ASTM A126, gray iron.

Style: Compact wafer.

Seat: Bronze.

oubhwh~

E. Check Valves, Center Guided - Iron, Globe, with Metal Seat, Class 125:

Standard: MSS SP-125.

CWP Rating, NPS 2-1/2 to NPS 12 (DN 65 to DN 300): 200 psig.
CWP Rating, NPS 14 to NPS 24 (DN 350 to DN 600): 150 psig.
Body Material: ASTM A126, gray iron.

Style: Globe, spring loaded.

Ends: Flanged.

Seat: Bronze..

Nogakrwd =~

F. Check Valves, Dual-Plate Type - Iron, with Metal Seat, Class 125:

Standard: API 594.

CWP Rating, NPS 2-1/2 to NPS 12 (DN 65 to DN 300): 200 psig.
CWP Rating, NPS 14 to NPS 24 (DN 350 to DN 600): 150 psig.
Body Design: Wafer, spring-loaded plates.

Body Material: ASTM A126, gray iron.

Seat: Bronze.

SR WN~

2.7 CHAINWHEELS

A. Description: Valve actuation assembly with sprocket rim, chain guides, chain, and
attachment brackets for mounting chainwheels directly to handwheels.

GENERAL-DUTY VALVES FOR HVAC 230523 -5
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1. Sprocket Rim with Chain Guides: Bronze, of type and size required for valve.
Include zinc or epoxy coating.
2. Chain: Stainless steel, of size required to fit sprocket rim.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.
Remove special packing materials, such as blocks, used to prevent disc movement
during shipping and handling.

B. Operate valves in positions from fully open to fully closed. Examine guides and seats
made accessible by such operations.

C. Examine threads on valve and mating pipe for form and cleanliness.

D. Examine mating flange faces for conditions that might cause leakage. Check bolting for
proper size, length, and material. Verify that gasket is of proper size, that its material
composition is suitable for service, and that it is free from defects and damage.

E. Do not attempt to repair defective valves; replace with new valves. Remove defective
valves from site.

3.2 INSTALLATION OF VALVES

A. Install valves with unions or flanges at each piece of equipment arranged to allow
service, maintenance, and equipment removal without system shutdown.

B.  Provide support of piping adjacent to valves such that no force is imposed upon valves.

C. Locate valves for easy access and where not blocked by equipment, other piping, or
building components.

D. For valves in horizontal piping, install valves with stem at or above center of pipe.

E. Install valves in position that does not project into aisles or block access to other
equipment.

F. Install valves in position to allow full stem and actuator or manual operator movement.

G. Verify that joints of each valve have been properly installed and sealed to ensure that
there is no leakage or damage.

H. Chainwheels: Install chainwheels on manual operators for valves NPS 4 and larger and
more than 96 inches above floor. Extend chains to 60 inches above finished floor.

l. Install check valves for proper direction of flow and as follows:

GENERAL-DUTY VALVES FOR HVAC 230523 - 6
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3.3

3.4

1. Check Valves: Center-guided type and plate type, in horizontal or vertical
position, between flanges.

2. Check Valves, Swing Type: In horizontal position with hinge pin level.

3. Check Valves, Lift Type: With stem upright and plumb.

Valve Tags: Comply with requirements for valve tags and schedules in Section 230553
"ldentification for HVAC Piping and Equipment.”

Adhere to manufacturer's written installation instructions. When soldering or brazing
valves, do not heat valves above maximum permitted temperature. Do not use solder
with melting point temperature above valve of manufacturer's written recommended
maximum.

ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into
service, but before final adjusting and balancing. Replace valves if persistent leaking
occurs.

GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valves with specified SWP classes or CWP ratings are unavailable, the same types
of valves with higher SWP classes or CWP ratings may be substituted.

Select valves with the following end connections:

1. For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded ends except where
solder-joint valve-end option is indicated in valve schedules.

2. For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends
except where threaded valve-end option is indicated in valve schedules.

3. For Copper Tubing, NPS 5 (DN 125) and Larger: Flanged ends.

4. For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends.

5. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except
where threaded valve-end option is indicated in valve schedules.

6. For Steel Piping, NPS 5 (DN 125) and Larger: Flanged ends.

END OF SECTION 230523
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Pipe hangers and supports - metal.
Pipe hangers - metal, trapeze type.
Strut support systems - metal, rod type.
Thermal-hanger shield inserts.
Fastener systems.

Equipment supports.

SR WN~

B. Related Requirements:
1. Section 055000 "Metal Fabrications" for structural-steel shapes and plates for
trapeze hangers for pipe and equipment supports.
2. Section 230500 "Common Work Results for HVAC" for pipe guides and anchors.
3 Section 230548 "Vibration and Seismic Controls for HVAC" and Section
230548.13 "Vibration Controls for HYAC" for vibration isolation devices.
4. Section 233113 "Metal Ducts" and Section 233116 "Nonmetal Ducts" for duct
hangers and supports.
1.2 ACTION SUBMITTALS
A. Product Data:

1. For each type of product.

1.3 INFORMATIONAL SUBMITTALS

A.  Welding certificates.

1.4 QUALITY ASSURANCE

A.  Structural-Steel Welding Qualifications: Qualify procedures and personnel in
accordance with AWS D1.1/D1.1M, "Structural Welding Code - Steel."

B. Pipe Welding Qualifications: Qualify procedures and operators in accordance with
2021 ASME Boiler and Pressure Vessel Code, Section IX.

HANGERS AND SUPPORTS FOR HVAC 230529 -1
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PART 2 - PRODUCTS

21

MANUFACTURERS
Pipe Hangers and Supports: Anvil, Cooper B-Line, Ferguson.

Strut Support Systems: Anvil, Cooper B-Line, Flex-strut, Haydon Corporation, Miro
Industries, PHD Manufacturing, Wesanco.

Thermal-hanger Shields: Aeroflex, Buckaroos, KB Enterprise, National Pipe Hanger
Corporation, Pipe Shields Inc, Value Engineered Products.

Fastener Systems: Cooper B-Line, Empire Industries, Hilti, MKT Fastening.

Equipment Supports: Miro Industries, RectorSeal HVAC.

2.2 PIPE HANGERS AND SUPPORTS - METAL
A. Pipe Hangers and Supports - Carbon Steel:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized, hot-dip galvanized, or electro-
galvanized.
3. Nonmetallic Coatings: Plastic coated, or epoxy powder coated.
4, Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion
to support bearing surface of piping.
5. Hanger Rods: Continuous-thread rod, nuts, and washers made of stainless steel.
B. Pipe Hangers and Supports - Stainless Steel:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion
to support bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.
C. Pipe/Tube Hangers and Supports - Copper:
1. Description: MSS SP-58, Types 1 through 58, copper-plated steel, factory-
fabricated components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.
2.3 PIPE HANGERS - METAL, TRAPEZE TYPE
A. Description: MSS SP-58, Type 59, shop- or field-fabricated pipe-support assembly
made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods,
nuts, saddles, and U-bolts.
HANGERS AND SUPPORTS FOR HVAC 230529 - 2
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2.4 STRUT SUPPORT SYSTEMS - METAL, ROD TYPE

A. Description: Factory-fabricated pipe-support assembly made of steel channels, vertical
metal support rods, accessories, fittings, and other components for supporting multiple
parallel pipes.

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

C.  Struts: Continuous slotted carbon-steel channel with inturned lips

D.  Strut Width: Selected for applicable load criteria.

E.  Strut Nuts: Formed or stamped nuts or other devices designed to fit into channel slot
and, when tightened, prevent slipping along channel.

F.  Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized steel.

2.5 THERMAL-HANGER SHIELD INSERTS

A. Insulation-Insert Material for Cold Piping: ASTM C552, Type Il cellular glass with
100 psi minimum compressive strength and vapor barrier.

B. Insulation-Insert Material for Hot Piping: ASTM C552, Type Il cellular glass with 100 psi
minimum compressive strength.

C. For Trapeze or Clamped Systems: Insert and shield are to cover entire circumference
of pipe.

D. For Clevis or Band Hangers: Insert and shield are to cover bottom 180 degrees of pipe.

E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below
ambient air temperature.

2.6 FASTENER SYSTEMS

A. Fastener System - Powder-Actuated Fasteners: Threaded-steel stud, for use in
hardened portland cement concrete with pull-out, tension, and shear capacities
required for supported loads and building materials where used.

B. Fastener System - Mechanical-Expansion Anchors: Insert-wedge-type anchors for use
in hardened portland cement concrete; with pull-out, tension, and shear capacities
required for supported loads and building materials where used.

1. Indoor Applications: Zinc-plated steel.
2. Outdoor Applications: Stainless steel.
HANGERS AND SUPPORTS FOR HVAC 230529 - 3
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2.7

A

2.8

m o o w »

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural
carbon-steel shapes.

MATERIALS

Aluminum: ASTM B221.

Carbon Steel: ASTM A1011/A1011M.

Structural Steel: ASTM A36/A36M, carbon-steel plates, shapes, and bars; galvanized.
Stainless Steel: ASTM A240/A240M.

Threaded Rods: Continuously threaded. Zinc-plated or galvanized steel for indoor
applications and stainless steel for outdoor applications. Mating nuts and washers of

similar materials as rods.

Grout: ASTM C1107/C1107M, factory-mixed and -packaged, dry, hydraulic-cement,
nonshrink and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000 psi, 28-day compressive strength.

PART 3 - EXECUTION

3.1

A

3.2

B.

C.

APPLICATION

Comply with requirements in Section 078413 "Penetration Firestopping" for
firestopping materials and installation for penetrations through fire-rated walls, ceilings,
and assemblies.

Strength of Support Assemblies: Where not indicated, select sizes of components so
strength will be adequate to carry static loads within specified loading limits. Minimum
static design load used for strength determination is to include weight of supported
components plus 200 Ib.

INSTALLATION OF HANGERS AND SUPPORTS

Install hangers and supports to allow controlled thermal and seismic movement of
piping systems, to permit freedom of movement between pipe anchors, and to facilitate
action of expansion joints, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install
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additional attachments at concentrated loads, including valves, flanges, and strainers,
NPS 2-1/2 and larger and at changes in direction of piping. Coordinate location of
concrete inserts before concrete is placed.

D. Load Distribution: Install hangers and supports so that piping live and dead loads and
stresses from movement will not be transmitted to connected equipment.

E. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not
exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.

F. Insulated Piping:

1.

5.

Attach clamps and spacers to piping.

a. Piping Operating above Ambient Air Temperature: Clamp may project
through insulation.

b. Piping Operating below Ambient Air Temperature: Use thermal-hanger
shield insert with clamp sized to match OD of insert.

C. Do not exceed pipe stress limits allowed by ASME B31.9 for building
services piping.

Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier
is indicated. Fill interior voids with insulation that matches adjoining insulation.

a.  Thermal-hanger shield inserts may be used as an option. Include steel
weight-distribution plate for pipe NPS 4 and larger if pipe is installed on
rollers.

Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.
Shields are to span an arc of 180 degrees.

a. Thermal-hanger shield inserts may be used as an option. Include steel
weight-distribution plate for pipe NPS 4 and larger if pipe is installed on
rollers.

Shield Dimensions for Pipe: Not less than the following:

a. NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches long and 0.048 inch
thick.

b. NPS 4 (DN 100): 12 inches long and 0.06 inch thick.

C. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches long and 0.06 inch
thick.

d. NPS 8 to NPS 14 (DN 200 to DN 350): 24 inches long and 0.075 inch thick.

e. NPS 16 to NPS 24 (DN 400 to DN 600): 24 inches long and 0.105 inch
thick.

Pipes NPS 8 (DN 200) and Larger: Include wood or reinforced calcium-silicate-
insulation inserts of length at least as long as protective shield.

G. Metal Pipe-Hanger Installation: Comply with MSS SP-58. Install hangers, supports,
clamps, and attachments as required to properly support piping from the building
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structure.

H. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-58. Arrange for grouping
of parallel runs of horizontal piping, and support together on field-fabricated trapeze
pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe
size, or install intermediate supports for smaller diameter pipes as specified for
individual pipe hangers.

2. Field fabricate in accordance with ASTM A36/A36M, carbon-steel shapes
selected for loads being supported. Weld steel in accordance with AWS
D1.1/D1.1M.

l. Strut System Installation: Metal. Arrange for grouping of parallel runs of piping, and
support together on field-assembled strut systems.

J. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
K. Fastener System Installation:
1. Install powder-actuated fasteners for use in lightweight concrete or concrete

slabs less than 4 inches thick after concrete is placed and cured. Use installers
that are licensed by powder-actuated tool manufacturer.

2. Install mechanical-expansion anchors after concrete is placed and completely
cured.

3. Install fasteners in accordance with manufacturer's written instructions.

4. Install lag screw wood fasteners in accordance with manufacturer's written

instructions.
L. Pipe Stand Installation:

1. Pipe Stand Types except Curb-Mounted Type: Assemble components and mount
on smooth roof surface. Do not penetrate roof membrane.

2. Curb-Mounted-Type Pipe Stands: Assemble components or fabricate pipe stand
and mount on permanent, stationary roof curb. See Section 077200 "Roof
Accessories" for curbs.

M. Install hangers and supports complete with necessary attachments, inserts, bolts, rods,
nuts, washers, and other accessories.

N.  Equipment Support Installation:

1. Fabricate from welded-structural-steel shapes.

2. Fabricate structural-steel stands to suspend equipment from structure overhead
or to support equipment above floor.

3. Grouting: Place grout under supports for floor-mounted equipment, and make
bearing surface smooth.

4. Provide lateral bracing, to prevent swaying.
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3.3

A

3.4

3.5

3.6

A

METAL FABRICATIONS

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and
equipment supports.

Fit exposed connections together to form hairline joints. Field weld connections that
cannot be shop welded.

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc
welding; appearance and quality of welds; and methods used in correcting welding
work; and with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4 Finish welds at exposed connections so no roughness shows after finishing and
so contours of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to
achieve indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

PAINTING
Touchup:

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

a. Apply paint by brush or spray to provide a minimum dry film thickness of
2.0 mils.

2. Comply with requirements in Section 099113 "Exterior Painting" and Section
099123 "Interior Painting" for cleaning and touchup painting of field welds, bolted
connections, and abraded areas of shop paint on miscellaneous metal.

3.  Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and
apply galvanizing-repair paint to comply with ASTM A780/A780M.

HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems
and equipment.
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B. Comply with MSS SP-58 for pipe-hanger selections and applications that are not
specified in piping system Sections.

C. Use hangers and supports with galvanized metallic coatings for piping and equipment
that will not have field-applied finish.

D. Use nonmetallic coatings on attachments for electrolytic protection where attachments
are in direct contact with copper tubing.

E. Use carbon-steel pipe hangers and supports, metal trapeze pipe hangers, and metal
framing systems and attachments for general service applications.

F. Use stainless steel pipe hangers and stainless steel attachments for hostile
environment applications.

G. Use copper-plated pipe hangers and copper or stainless steel attachments for copper
piping and tubing.

H. Use padded hangers for piping that is subject to scratching.
. Use thermal-hanger shield inserts for insulated piping and tubing.

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as
specified in piping system Sections, install the following types:

1.  Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated
or insulated, stationary pipes NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F,
pipes NPS 4 to NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension
of pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of
insulation.

4.  Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2
to NPS 24 if little or no insulation is required.

5. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow
off-center closure for hanger installation before pipe erection.

6. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated, stationary pipes NPS 3/4 to NPS 8.

7.  Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

8.  Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

9.  Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of
noninsulated, stationary pipes NPS 1/2 to NPS 8.

10. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8.

11. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension
of noninsulated, stationary pipes NPS 3/8 to NPS 3.

12. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

13. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.
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14.

15.

16.

17.

18.

19.

20.

21.

Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36,
with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel
plate.

Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36,
with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel
plate, and with U-bolt to retain pipe.

Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for
pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel-pipe base
stanchion support and cast-iron floor flange.

Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30,
from two rods if longitudinal movement caused by expansion and contraction
might occur.

Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to
NPS 24, from single rod if horizontal movement caused by expansion and
contraction might occur.

Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if
longitudinal movement caused by expansion and contraction might occur but
vertical adjustment is unnecessary.

Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24
if small horizontal movement caused by expansion and contraction might occur
and vertical adjustment is unnecessary.

Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2
to NPS 30 if vertical and lateral adjustment during installation might be required
in addition to expansion and contraction.

K. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.
2.
3.
4

5.

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy
loads.

Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various
types of building attachments.

Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping
installations.

L. Building Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.

Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to
suspend pipe hangers from concrete ceiling.

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-
joist construction, to attach to top flange of structural shape.

3.  Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of
beams, channels, or angles.

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of
beams.

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if
loads are considerable and rod sizes are large.
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No

10.

11.

12.

13.
14.

15.

C-Clamps (MSS Type 23): For structural shapes.

Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required
tangent to flange edge.

Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of
steel I-beams for heavy loads.

Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of
steel I-beams for heavy loads, with link extensions.

Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

Welded-Steel Brackets: For support of pipes from below or for suspending from
above by using clip and rod. Use one of the following for indicated loads:

a. Light (MSS Type 31): 750 Ib.
b.  Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is
required.

Horizontal Travelers (MSS Type 58): For supporting piping systems subject to
linear horizontal movement where headroom is limited.

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.

2.

3.

Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.

Protection Shields (MSS Type 40): Of length recommended in writing by
manufacturer to prevent crushing insulation.

Thermal-Hanger Shield Inserts: For supporting insulated pipe.

N.  Spring Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1.

Restraint-Control Devices (MSS Type 47): Where indicated to control piping
movement.

2. Spring Cushions (MSS Type 48): For light loads if vertical movement does not
exceed 1-1/4 inches.

3. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger
with springs.

4.  Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

5. Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping
system from hanger.

6.  Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping
system from base support.

7.  Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and
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limit variability factor to 25 percent to allow expansion and contraction of piping
system from trapeze support.

8. Constant Supports: For critical piping stress and if necessary to avoid transfer of
stress from one support to another support, critical terminal, or connected
equipment. Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability. These supports include the following types:

a. Horizontal (MSS Type 54): Mounted horizontally.

b. Vertical (MSS Type 55): Mounted vertically.

C. Trapeze (MSS Type 56): Two vertical-type supports and one trapeze
member.

O. Comply with MSS SP-58 for trapeze pipe-hanger selections and applications that are
not specified in piping system Sections.

P. Use mechanical-expansion anchors instead of building attachments where required in
concrete construction.

END OF SECTION 230529
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY
A.  Section Includes:
1. Equipment labels.
2. Pipe labels.
3. Valve tags.
1.2 ACTION SUBMITTALS
A.  Product Data: For each type of product.

B. Samples: For color, letter style, and graphic representation required for each
identification material and device.

C. Equipment-Label Schedule: Include a listing of all equipment to be labeled with the
proposed content for each label.

D. Valve-numbering scheme.
E. Valve Schedules: Provide for each piping system. Include in operation and
maintenance manuals.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Brady Corporation, Carlton Industries, Craftmark Pipe Markers, Kolbi Pipe Markers,
Marking Services, Seton Identification Products.

2.2 EQUIPMENT LABELS
A. Plastic Labels for Equipment:

1. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/16 inch thick, with predrilled holes for attachment hardware.

2. Letter and Background Color: As indicated for specific application under Part 3.

3. Maximum Temperature: Able to withstand temperatures of up to 160 deg F.

4. Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch.

IDENTIFICATION FOR HVAC PIPING AND 230553 -1
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2.3

24

5. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24
inches, 1/2 inch for viewing distances of up to 72 inches, and proportionately
larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

Fasteners: Stainless steel rivets or self-tapping screws.

Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.

No

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), and
the Specification Section number and title where equipment is specified.

PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color coded, with
lettering indicating service and showing flow direction in accordance with ASME A13.1.

Letter and Background Color: As indicated for specific application under Part 3.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to partially cover of pipe
and to attach to pipe without fasteners or adhesive.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive
backing.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings. Also include:

1. Pipe size.
Flow-Direction Arrows: Include flow-direction arrows on main distribution piping.
Arrows may be either integral with label or applied separately.

3. Lettering Size: Size letters in accordance with ASME A13.1 for piping.

VALVE TAGS

Description: Stamped or engraved with 1/4-inch letters for piping system abbreviation
and 1/2-inch numbers.

1. Tag Material: Brass, 0.04-inch minimum thickness, with predrilled or stamped
holes for attachment hardware.
2. Fasteners: Brass, Link chain.

Letter and Background Color: As indicated for specific application under Part 3.

Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate
valve number, piping system, system abbreviation (as shown on valve tag), location of
valve (room or space), normal operating position (open, closed, or modulating), and
variations for identification. Mark valves for emergency shutoff and similar special uses.
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1. Include valve-tag schedule in operation and maintenance data.

PART 3 - EXECUTION

3.1 PREPARATION

A.  Clean piping and equipment surfaces of incompatible primers, paints, and
encapsulants, as well as dirt, oil, grease, release agents, and other substances that
could impair bond of identification devices.

3.2 INSTALLATION, GENERAL REQUIREMENTS

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

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.

D. Locate identifying devices so that they are readily visible from the point of normal
approach.

3.3 INSTALLATION OF EQUIPMENT LABELS, WARNING SIGNS, AND LABELS

A. Permanently fasten labels on each item of mechanical equipment.

B.  Sign and Label Colors: White letters on an ANSI Z535.1 safety-blue background.

C. Locate equipment labels where accessible and visible.

D.  Arc-Flash Warning Signs: Provide arc-flash warning signs on electrical disconnects
and other equipment where arc-flash hazard exists, as indicated on Drawings, and in
accordance with requirements of OSHA and NFPA 70E, and other applicable codes
and standards.

3.4 INSTALLATION OF PIPE LABELS

A.  Piping Color Coding: Painting of piping is specified in Division 09.

B. Install pipe labels showing service and flow direction with permanent adhesive on pipes

C. Stenciled Pipe Label Option: Stenciled labels showing service and flow direction may
be provided instead of manufactured pipe labels, at Installer's option. Install stenciled
pipe labels, complying with ASME A13.1, with painted, color-coded bands or
rectangles on each piping system.
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1. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

D. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible
ceilings in finished spaces; machine rooms; accessible maintenance spaces such as
shafts, tunnels, and plenums; and exterior exposed locations as follows:

1. Within 3 ft. of each valve and control device.
At access doors, manholes, and similar access points that permit view of
concealed piping.

3. Within 3 ft. of equipment items and other points of origination and termination.

4.  Spaced at maximum intervals of 20 ft. along each run. Reduce intervals to 10 ft.
in areas of congested piping, ductwork, and equipment.

E. Do not apply plastic pipe labels or plastic tapes directly to bare pipes conveying fluids
at temperatures of 125 deg F or higher. Where these pipes are to remain uninsulated,
use a short section of insulation or use stenciled labels.

F. Flow-Direction Arrows: Use arrows to indicate direction of flow in pipes, including pipes
where flow is allowed in both directions.

G. Pipe-Label Color Schedule:

1. Chilled-Water Piping: White letters on an ANSI Z535.1 safety-green background.

3.5 INSTALLATION OF VALVE TAGS

A. Install tags on valves and control devices in piping systems, except check valves,
valves within factory-fabricated equipment units, shutoff valves, and HVAC terminal
devices and similar roughing-in connections of end-use fixtures and units. List tagged
valves in a valve schedule in the operating and maintenance manual.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color
scheme and with captions similar to those indicated in "Valve-Tag Size and Shape"
Subparagraph below.

1. Valve-Tag Size and Shape: 2 inches, round shape.
2. Valve-Tag Colors:

a. For each piping system, use the same lettering and background coloring
system on valve tags as used in the piping system labels and background.
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1.

Testing, Adjusting, and Balancing of Hydronic Piping Systems:
a.  Constant-flow hydronic systems.
Testing, adjusting, and balancing of equipment.

Pipe leakage tests verification.
HVAC-control system verification.

1.2 DEFINITIONS

m o o w »

n

AABC: Associated Air Balance Council.

NEBB: National Environmental Balancing Bureau.

TAB: Testing, adjusting, and balancing.

TABB: Testing, Adjusting, and Balancing Bureau.

TAB Specialist: An independent entity meeting qualifications to perform TAB work.

TDH: Total dynamic head.

G. UFAD: Underfloor air distribution.

1.3 OWNERS REQUIREMENTS FOR TEST AND BALANCE

1.

Test and Balance (TAB) Contractor shall be selected and under direct contract to
the owner.

2. The engineer shall coordinate with the TAB agent and provide plans,
specifications, and technical assistance as required.

3.  The contractor shall schedule the Owner’s TAB agent to perform an initial
walkthrough 14 days prior to substantial completion.

4. The mechanical contractor is responsible for coordinating their work with the
Owner’s TAB agent. All discrepancies, drive changes, etc. reported by engineer
or TAB agent shall be corrected by contractor within five calendar days at no
additional cost.

5. The contractor shall provide a 3-ring binder labeled “Startup and Commissioning
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1.4

1.5

Forms” on-site with the permit drawings. During the course of construction, the
contractor shall document the startup of each piece of equipment and file a copy
of each startup form in the binder. The binder contents shall be made available to
the TAB agent.

PREINSTALLATION MEETINGS

TAB Conference: Conduct a TAB conference at Project site after approval of the TAB
strategies and procedures plan, to develop a mutual understanding of the details.
Provide a minimum of 14 days' advance notice of scheduled meeting time and location.

1. Minimum Agenda Items:
a. The Contract Documents examination report.
b. The TAB plan.
C. Needs for coordination and cooperation of trades and subcontractors.
d. Proposed procedures for documentation and communication flow.

INFORMATIONAL SUBMITTALS

Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit
documentation that the TAB specialist and this Project's TAB team members meet the
qualifications specified in "Quality Assurance" Article.

Contract Documents Examination Report: Within 60 days of Contractor's Notice to
Proceed, submit the Contract Documents review report, as specified in Part 3.

Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed,
submit TAB strategies and step-by-step procedures, as specified in "Preparation”
Article.

Examination Report: Submit a summary report of the examination review required in
"Examination" Article.

Certified TAB reports.
Sample report forms.
Instrument calibration reports, to include the following:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

aobrwnN=
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A

1.7

QUALITY ASSURANCE
TAB Specialists Qualifications, Certified by AABC:

1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
2. TAB Technician: Employee of the TAB specialist and certified by AABC.

TAB Specialists Qualifications, Certified by NEBB or TABB:

1. TAB Field Supervisor: Employee of the TAB specialist and certified by NEBB or
TABB.
2. TAB Technician: Employee of the TAB specialist and certified by NEBB or TABB.

Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements
in ASHRAE 111, Section 4, "Instrumentation."

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section
6.7.2.3 - "System Balancing."

Code and AHJ Compliance: TAB is required to comply with governing codes and
requirements of authorities having jurisdiction.

FIELD CONDITIONS

Full Owner Occupancy: Owner will occupy the site and existing building during entire
TAB period. Cooperate with Owner during TAB operations to minimize conflicts with
Owner's operations.

Partial Owner Occupancy: Owner may occupy completed areas of building before
Substantial Completion. Cooperate with Owner during TAB operations to minimize
conflicts with Owner's operations.

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION

3.1 TAB SPECIALISTS
1. To be selected and provided by Owner.
3.2 EXAMINATION
A. Examine the Contract Documents to become familiar with Project requirements and to
discover conditions in systems designs that may preclude proper TAB of systems and
equipment.
B. Examine installed systems for balancing devices, such as test ports, gauge cocks,
thermometer wells, flow-control devices, balancing valves and fittings, and manual
TESTING, ADJUSTING, AND BALANCING 230593 - 3
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3.3

A

volume dampers. Verify that locations of these balancing devices are applicable for
intended purpose and are accessible.

Examine the approved submittals for HVAC systems and equipment.

Examine design data, including HVAC system descriptions, statements of design
assumptions for environmental conditions and systems output, and statements of
philosophies and assumptions about HVAC system and equipment controls.

Examine equipment performance data, including fan and pump curves.

1. Relate performance data to Project conditions and requirements, including
system effects that can create undesired or unpredicted conditions that cause
reduced capacities in all or part of a system.

2. Calculate system-effect factors to reduce performance ratings of HYAC
equipment when installed under conditions different from the conditions used to
rate equipment performance. To calculate system effects for air systems, use
tables and charts found in AMCA 201, "Fans and Systems," or in SMACNA's
"HVAC Systems - Duct Design." Compare results with the design data and
installed conditions.

Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and verify that bearings are greased, belts are aligned and
tight, filters are clean, and equipment with functioning controls is ready for operation.

Examine temporary and permanent strainers. Verify that temporary strainer screens
used during system cleaning and flushing have been removed and permanent strainer
baskets are installed and clean.

Examine control valves for proper installation for their intended function of isolating,
throttling, diverting, or mixing fluid flows.

Examine heat-transfer coils for correct piping connections and for clean and straight
fins.

Examine system pumps to ensure absence of entrained air in the suction piping.
Examine operating safety interlocks and controls on HVAC equipment.

Report deficiencies discovered before and during performance of TAB procedures.
Observe and record system reactions to changes in conditions. Record default set
points if different from indicated values.

PREPARATION

Prepare a TAB plan that includes the following:
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Equipment and systems to be tested.

Strategies and step-by-step procedures for balancing the systems.
Instrumentation to be used.

Sample forms with specific identification for all equipment.

B. Perform system-readiness checks of HVAC systems and equipment to verify system
readiness for TAB work. Include, at a minimum, the following:

1.

Hydronics:

a. Verify leakage and pressure tests on water distribution systems have been
satisfactorily completed.

b Piping is complete with terminals installed.

C. Water treatment is complete.

d. Systems are flushed, filled, and air purged.

e Strainers are pulled and cleaned.

f Control valves are functioning in accordance with the sequence of
operation.

g. Shutoff and balance valves have been verified to be 100 percent open.

h. Pumps are started and proper rotation is verified.

i. Pump gauge connections are installed directly at pump inlet and outlet
flanges or in discharge and suction pipe prior to valves or strainers.

j- Variable-frequency controllers' startup is complete and safeties are verified.

k. Suitable access to balancing devices and equipment is provided.

3.4 GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Cutinsulation, ducts, pipes, and equipment casings for installation of test probes to the
minimum extent necessary for TAB procedures.

1.

2.

After testing and balancing, patch probe holes in ducts with same material and
thickness as used to construct ducts.

After testing and balancing, install test ports and duct access doors that comply
with requirements in Section 233300 "Air Duct Accessories."

Where holes for probes are required in piping or hydronic equipment, install
pressure and temperature test plugs to seal systems.

Install and join new insulation that matches removed materials. Restore
insulation, coverings, vapor barrier, and finish in accordance with Section 230713
"Duct Insulation," Section 230716 "HVAC Equipment Insulation," and Section
230719 "HVAC Piping Insulation."

B. Mark equipment and balancing devices, including damper-control positions, valve
position indicators, fan-speed-control levers, and similar controls and devices, with
paint or other suitable, permanent identification material to show final settings.

C. Take and report testing and balancing measurements in inch-pound (IP) units.

TESTING, ADJUSTING, AND BALANCING 230593 -5

FOR HVAC



Spruce Creek Elementary Project No. 2648251
Replace 60 Ton Chiller

3.5 TESTING, ADJUSTING, AND BALANCING OF HVAC EQUIPMENT

A.  Test, adjust, and balance HVAC equipment indicated on Drawings, including, but not
limited to, the following:

1. Motors.
2. Pumps.
3. Water chillers.

3.6 GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

A. Prepare test reports for pumps, coils, and other equipment. Obtain approved submittals
and manufacturer-recommended testing procedures. Crosscheck the summation of
required coil and equipment flow rates with pump design flow rate.

B. Prepare schematic diagrams of systems' Record drawings piping layouts.

C. In addition to requirements in "Preparation” Article, prepare hydronic systems for
testing and balancing as follows:

Check expansion tank for proper setting.

Check highest vent for adequate pressure.

Check flow-control valves for proper position.

Locate start-stop and disconnect switches, electrical interlocks, and motor
controllers.

Verify that motor controllers are equipped with properly sized thermal protection.
Check that air has been purged from the system.

PO~
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D. Measure and record upstream and downstream pressure of each piece of equipment.
E. Measure and record upstream and downstream pressure of pressure-reducing valves.

F. Check settings and operation of automatic temperature-control valves, self-contained
control valves, and pressure-reducing valves. Record final settings.

1. Check settings and operation of each safety valve. Record settings.

3.7 PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS
A.  Adjust pumps to deliver total design flow.
1. Measure total water flow.
a. Position valves for full flow through coils.
b. Measure flow by main flow meter, if installed.
C. If main flow meter is not installed, determine flow by pump TDH or known
equipment pressure drop.

2. Measure pump TDH as follows:
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a. Measure discharge pressure directly at the pump outlet flange or in
discharge pipe prior to any valves.

b. Measure inlet pressure directly at the pump inlet flange or in suction pipe

prior to any valves or strainers.

Convert pressure to head and correct for differences in gauge heights.

Verify pump impeller size by measuring the TDH with the discharge valve

closed. Note the point on manufacturer's pump curve at zero flow, and

verify that the pump has the intended impeller size.

e. With valves open, read pump TDH. Adjust pump discharge valve until
design water flow is achieved. If excessive throttling is required to achieve
desired flow, recommend pump impellers be trimmed to reduce excess
throttling.

oo

3. Monitor motor performance during procedures, and do not operate motor in an
overloaded condition.

B.  Adjust flow-measuring devices installed in mains and branches to design water flows.
1. Measure flow in main and branch pipes.
2. Adjust main and branch balance valves for design flow.
3. Re-measure each main and branch after all have been adjusted.

C. Adjust flow-measuring devices installed at terminals for each space to design water
flows.
1. Measure flow at terminals.
2. Adjust each terminal to design flow.
3. Re-measure each terminal after it is adjusted.
4. Position control valves to bypass the coil, and adjust the bypass valve to

maintain design flow.

5. Perform temperature tests after flows have been balanced.

D. For systems without pressure-independent valves or flow-measuring devices at
terminals:
1. Measure and balance coils by either coil pressure drop or temperature method.
2. If balanced by coil pressure drop, perform temperature tests after flows have

been verified.

E.  Verify final system conditions as follows:
1. Re-measure and confirm that total water flow is within design.
2. Re-measure final pumps' operating data, TDH, volts, amps, and static profile.
3. Mark final settings.

F.  Verify that memory stops have been set.

3.8 PROCEDURES FOR MOTORS
A.  Motors 1/2 HP and Larger: Test at final balanced conditions and record the following
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3.10

3.11

A

o
o)
—
o))

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Phase and hertz.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.
Starter size and thermal-protection-element rating.
Service factor and frame size.

N OhWN =

Motors Driven by Variable-Frequency Controllers: Test manual bypass of controller to
prove proper operation.

PROCEDURES FOR WATER CHILLERS

Air-Cooled Chillers: Balance water flow through each evaporator to within specified
tolerances of indicated flow, with all pumps operating. With only one chiller operating in
a multiple-chiller installation, do not exceed the flow for the maximum tube velocity
recommended by the chiller manufacturer. Measure and record the following data with
each chiller operating at design conditions:

1. Evaporator-water entering and leaving temperatures, pressure drop, and water
flow.

2. Evaporator and condenser refrigerant temperatures and pressures, using
instruments furnished by chiller manufacturer.

3. Power factor if factory-installed instrumentation is furnished for measuring
kilowatts.

4. Kilowatt input if factory-installed instrumentation is furnished for measuring

kilowatts.

Capacity: Calculate in tons of cooling.

Efficiency: Calculate operating efficiency for comparison to submitted equipment.

Verify condenser-fan rotation and record fan and motor data, including number of

fans and entering- and leaving-air temperatures.

No o

PIPE LEAKAGE TESTS
Witness the pipe pressure testing performed by Installer.

Verify that proper test methods are used and that leakage rates are within specified
limits.

Report deficiencies observed.

HVAC CONTROLS VERIFICATION

In conjunction with system balancing, perform the following:
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Verify HVAC control system is operating within the design limitations.

Confirm that the sequences of operation are in compliance with Contract

Documents.

Verify that controllers are calibrated and function as intended.

Verify that controller set points are as indicated.

Verify the operation of lockout or interlock systems.

Verify the operation of valve and damper actuators.

Verify that controlled devices are properly installed and connected to correct

controller.

Verify that controlled devices travel freely and are in position indicated by

controller: open, closed, or modulating.

9. Verify location and installation of sensors to ensure that they sense only intended
temperature, humidity, or pressure.

NoOoOokw
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B.  Reporting: Include a summary of verifications performed, remaining deficiencies, and
variations from indicated conditions.
3.12 TOLERANCES
A.  Set HVAC system's airflow rates and water flow rates within the following tolerances:
1. Chilled-Water Flow Rate: Plus or minus 10 percent. If design value is less than
10 gpm, within 10 percent.
B. Maintaining pressure relationships as designed shall have priority over the tolerances
specified above.
3.13 PROGRESS REPORTING
A. Initial Construction-Phase Report: Based on examination of the Contract Documents
as specified in "Examination" Article, prepare a report on the adequacy of design for
system-balancing devices. Recommend changes and additions to system-balancing
devices, to facilitate proper performance measuring and balancing. Recommend
changes and additions to HVAC systems and general construction to allow access for
performance-measuring and -balancing devices.
3.14 FINAL REPORT
A.  General: Prepare a certified written report; tabulate and divide the report into separate
sections for tested systems and balanced systems.
1. Include a certification sheet at the front of the report's binder, signed and sealed
by the certified testing and balancing engineer.
2. Include a list of instruments used for procedures, along with proof of calibration.
3 Certify validity and accuracy of field data.
B. Final Report Contents: In addition to certified field-report data, include the following:
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Pump curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance; do not include Shop
Drawings and Product Data.

C. General Report Data: In addition to form titles and entries, include the following data:

SOOoONOORrWN =~

12.
13.
14.

15.

Title page.

Name and address of the TAB specialist.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.
Table of Contents with the total number of pages defined for each section of the
report. Number each page in the report.

Summary of contents, including the following:

a. Indicated versus final performance.

b. Notable characteristics of systems.

C. Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.
Notes to explain why certain final data in the body of reports vary from indicated
values.

Test conditions for pump performance forms, including the following:

a.  Settings for pressure controller(s).
b. Other system operating conditions that affect performance.

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems.
Present each system with single-line diagram and include the following:

pPONM~

Water and steam flow rates.

Pipe and valve sizes and locations.
Balancing stations.

Position of balancing devices.

E. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump
curves, and include the following:

1.

Unit Data:

a. Unit identification.
b. Location.
c. Service.
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Make and size.

Model number and serial number.

Water flow rate in gpm.

Water pressure differential in feet of head or psig.
Required net positive suction head in feet of head or psig.
Pump speed.

Impeller diameter in inches.

Motor make and frame size.

Motor horsepower and rpm.

Voltage at each connection.

Amperage for each phase.

Full-load amperage and service factor.

Seal type.

TOoOS3ITFEFTTSTQ@ 00

2. Test Data (Indicated and Actual Values):

Static head in feet of head or psig.

Pump shutoff pressure in feet of head or psig.
Actual impeller size in inches.

Full-open flow rate in gpm.

Full-open pressure in feet of head or psig.
Final discharge pressure in feet of head or psig.
Final suction pressure in feet of head or psig.
Final total pressure in feet of head or psig.
Final water flow rate in gpm.

Voltage at each connection.

Amperage for each phase.

AT T TQ 0000

F. Instrument Calibration Reports:
1. Report Data:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

®P20TD

3.15 VERIFICATION OF TAB REPORT

A. Commissioning Authority shall randomly select measurements, documented in the
final report, to be rechecked. Rechecking shall be limited to the lesser of either 10
percent of the total measurements recorded.

B. If rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances allowed, the measurements shall be noted as
"FAILED."

C. If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the TAB shall be considered
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incomplete and shall be rejected.

D. Ifrecheck measurements find the number of failed measurements noncompliant with
requirements indicated, proceed as follows:

1. TAB specialists shall recheck all measurements and make adjustments. Revise
the final report and balancing device settings to include all changes; resubmit the
final report and request a second final inspection. All changes shall be tracked to
show changes made to previous report.

2. If the second final inspection also fails, Owner may pursue others Contract
options to complete TAB work.

E. Prepare test and inspection reports.
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SECTION 230716 - HVYAC EQUIPMENT INSULATION

PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes insulating HVAC equipment that is not factory insulated.
B. Related Sections:

1. Section 230719 "HVAC Piping Insulation."

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory and field applied, if any).

B.  Shop Drawings: Include plans, elevations, sections, details, and attachments to other

work.

1. Detail removable insulation at equipment connections.
2. Detail application of field-applied jackets.

3. Detail application at linkages of control devices.

4. Detail field application for each equipment type.

1.3 INFORMATIONAL SUBMITTALS

A.  Qualification Data: For qualified Installer.

B. Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of
insulation materials, sealers, attachments, cements, and jackets, with requirements
indicated. Include dates of tests and test methods employed.

C.  Field quality-control reports.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: Skilled mechanics who have successfully completed an
apprenticeship program or craft training program.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Packaging: Insulation system materials are to be delivered to the Project site in
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1.7

unopened containers. The packaging is to include, the name of the manufacturer,
fabricator, type, description, and size, as well as ASTM standard designation, and
maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 230529 "Hangers and Supports for HVAC Piping and Equipment.”

Coordinate clearance requirements with equipment Installer for equipment insulation
application.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required,
after installing and testing heat tracing. Insulation application may begin on segments
that have satisfactory test results.

PART 2 - PRODUCTS

2.1

A

2.2

2.3

MANUFACTURERS

AeroFlex, Armacell, Johns Manville, K-Flex, Knauf, Owens corning, Rockwool.

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products in accordance with ASTM E84, by a testing agency
acceptable to authorities having jurisdiction. Factory label insulation, jacket materials,
adhesive, mastic, tapes, and cement material containers with appropriate markings of
applicable testing agency.

1. All Insulation Installed Indoors and Outdoors: Flame-spread index of 25 or less,
and smoke-developed index of 50 or less.

INSULATION MATERIALS

Comply with requirements in "Breeching Insulation Schedule," "Indoor Equipment

Insulation Schedule," and "Outdoor, Aboveground Equipment Insulation Schedule"

articles for where insulating materials are applied.

Products do not contain asbestos, lead, mercury, or mercury compounds.
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Products that come in contact with stainless steel have a leachable chloride content of
less than 50 ppm when tested in accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel are qualified as acceptable in
accordance with ASTM C795.

Foam insulation materials do not use CFC or HCFC blowing agents in the
manufacturing process.

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed,
rigid, hermetically sealed cells. Comply with ASTM C552.

Block Insulation: Type I.

Special-Shaped Insulation: Type IlI.

Board Insulation: Type IV.

Fabricated shapes in accordance with ASTM C450 and ASTM C585.
Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.

abron=

Flexible Elastomeric: Closed-cell or expanded-rubber materials; suitable for maximum
use temperature between minus 70 deg F and 220 deg F. Comply with ASTM
C534/C534M, Type Il for sheet materials.

ADHESIVES

Materials are compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing
no flammable solvents, with a service temperature range of minus 100 to plus 200
deg F.

1. Adhesive shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.

1. Adhesive shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

ASJ Adhesive and FSK and PVDC Jacket Adhesive: Comply with MIL-A-3316C, Class
2, Grade A for bonding insulation jacket lap seams and joints.

1. Adhesive shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
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Environmental Chambers."
PVC Jacket Adhesive: Compatible with PVC jacket.

1. Adhesive shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

MASTICS AND COATINGS
Materials are compatible with insulation materials, jackets, and substrates.

1. Mastics shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

Vapor-Retarder Mastic, Water Based: Suitable for indoor and outdoor use on below-
ambient services.

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.

2. Service Temperature Range: Minus 20 to plus 180 deg F.

3 Comply with MIL-PRF-19565C, Type I, for permeance requirements, with
supplier listing on DOD QPD - Qualified Products Database.

4. Color: White.

Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-
ambient services.

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: 0 to 180 deg F.
3. Color: White.

Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on
below-ambient services.

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: Minus 50 to plus 220 deg F.
3. Color: White.

Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient
services.

1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at
manufacturer's recommended dry film thickness.

2. Service Temperature Range: Minus 20 to plus 180 deg F.

3. Color: White.

HVAC EQUIPMENT INSULATION 230716 -4



Spruce Creek Elementary Project No. 2648251
Replace 60 Ton Chiller

2.6 SEALANTS

A. Materials are as recommended by the insulation manufacturer and are compatible with
insulation materials, jackets, and substrates.

B. Joint Sealants:

PONM~

Permanently flexible, elastomeric sealant.

Service Temperature Range: Minus 100 to plus 300 deg F.

Color: White or gray.

Sealant shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

C. FSKand Metal Jacket Flashing Sealants:

PO~

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: Aluminum.

Sealant shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

D. ASJ Flashing Sealants and Vinyl, PVDC, and PVC Jacket Flashing Sealants:

PO~

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F.

Color: White.

Sealant shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."

2.7 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications.
When factory-applied jackets are indicated, comply with the following:

1.

2.

ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C1136, Type I.

ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip; complying with ASTM C1136, Type I.
FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C1136, Type Il.

Vinyl Jacket: White vinyl with a permeance of 1.3 perms when tested in
accordance with ASTM E96/E96M, Procedure A, and complying with NFPA 90A
and NFPA 90B.
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A

2.9

FIELD-APPLIED JACKETS
Field-applied jackets comply with ASTM C1136, Type |, unless otherwise indicated.
Metal Jacket:

1. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005,

Temper H-14.

a. Factory cut and rolled to size.

b. Finish and thickness are indicated in field-applied jacket schedules.
C. Moisture Barrier for Indoor Applications: 3-mil- thick polysurlyn.

d. Moisture Barrier for Outdoor Applications: 3-mil- thick polysurlyn.

e. Factory-Fabricated Fitting Covers:

1)  Same material, finish, and thickness as jacket.
)  Preformed two-piece or gore, 45- and 90-degree, short- and long-
radius elbows.
Tee covers.
Flange and union covers.
End caps.
Beveled collars.
Valve covers.
Field fabricate fitting covers only if factory-fabricated fitting covers are
not available.

N
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PVDC Jacket for Indoor Applications: 4-mil- thick, white PVDC biaxially oriented barrier
film with a permeance at 0.02 perm when tested in accordance with ASTM E96/E96M
and with a flame-spread index of 10 and a smoke-developed index of 20 when tested
in accordance with ASTM E84.

PVDC-SSL Jacket: PVDC jacket with a self-sealing, pressure-sensitive, acrylic-based
adhesive covered by a removable protective strip.
TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic
adhesive, complying with ASTM C1136.

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C1136.

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic
adhesive; suitable for indoor and outdoor applications.

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.

PVDC Tape for Indoor Applications: White vapor-retarder PVDC tape with acrylic
adhesive.
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PVDC Tape for Outdoor Applications: White vapor-retarder PVDC tape with acrylic
adhesive.

PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of insulation application.

1. Verify that systems and equipment to be insulated have been tested and are free
of defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion
coating to insulated surfaces as follows:

1.  Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick
and an epoxy finish 5 mils thick if operating in a temperature range of between
140 and 300 deg F. Consult coating manufacturer for appropriate coating
materials and application methods for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature of between
32 and 300 deg F with an epoxy coating. Consult coating manufacturer for
appropriate coating materials and application methods for operating temperature
range.

Coordinate insulation installation with the tradesman installing heat tracing. Comply
with requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in
contact with stainless steel surfaces, use demineralized water.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of equipment.

Install insulation materials, forms, vapor barriers or retarders, and jackets, of
thicknesses required for each item of equipment, as specified in insulation system
schedules.

Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, compress, or otherwise damage insulation or
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jacket.
D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
E. Install multiple layers of insulation with longitudinal and end seams staggered.

F.  Keep insulation materials dry during storage, application, and finishing. Replace
insulation materials that get wet during storage or in the installation process before
being properly covered and sealed in accordance with the Contract Documents, unless
otherwise approved by the engineer-of-record.

G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by insulation material manufacturer.

H. Install insulation with least number of joints practical.

l. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at
hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment to
structure. Taper and seal ends attached to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert. Seal
insulation to insulation inserts with adhesive or sealing compound recommended
by insulation material manufacturer.

4. Cover inserts with jacket material matching adjacent insulation. Install shields
over jacket, arranged to protect jacket from tear or puncture by hanger, support,
and shield.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas
of compression in the insulation.

2. Cover circumferential joints with 3-inch- wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward-clinching staples
along both edges of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to
receive self-sealing lap. Staple laps with outward-clinching staples along edge at
4 inches o.c.

4, For below-ambient services, apply vapor-barrier mastic over staples.

5. Cover joints and seams with tape, in accordance with insulation material
manufacturer's written instructions, to maintain vapor seal.

6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints.

L. Cut insulation in a manner to avoid compressing insulation.
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M.

3.4

3.5

3.6

C.

Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and
seal patches in similar fashion to butt joints.

For above-ambient services, do not install insulation to the following:

Vibration-control devices.

Testing agency labels and stamps.
Nameplates and data plates.
Manholes.

Handholes.

Cleanouts.

ouhwh~

INSTALLATION OF EQUIPMENT, TANK, AND VESSEL INSULATION

Flexible Elastomeric Thermal Insulation Installation for Tanks and Vessels: Install
insulation over entire surface of tanks and vessels.

1. Apply 100 percent coverage of adhesive to surface with manufacturer's
recommended adhesive.
2. Seal longitudinal seams and end joints.

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

Install in accordance with manufacturer's written installation instructions and ASTM
C1710.

Seal longitudinal seams and end joints with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

FIELD-APPLIED JACKET INSTALLATION

Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and
end joints; for horizontal applications, install with longitudinal seams along top and
bottom of tanks and vessels. Seal with manufacturer's recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap
and the finish bead along seam and joint edge.

Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and
end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with
stainless steel bands 12 inches o.c. and at end joints.

Where PVDC jackets are indicated, install as follows:
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1. Jacket can be wrapped in cigarette fashion along length of roll for insulation
systems with an outer circumference of 33-1/2 inches or less. 33-1/2-inch-
circumference limit allows for 2-inch- overlap seal. Using the length of roll allows
for longer sections of jacket to be installed at one time. Use adhesive on the lap
seal. Visually inspect lap seal for "fishmouthing," and use PVDC tape along lap
seal to secure joint.

2. Repair holes or tears in PVDC jacket by placing PVDC tape over the hole or tear
and wrapping a minimum of 1-1/4 circumferences to avoid damage to tape
edges.

3.7 FINISHES

A.  Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats
of insulation manufacturer's recommended protective coating.

B.  Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

C. Do not field paint aluminum or stainless steel jackets.

3.8 FIELD QUALITY CONTROL

A.  Perform tests and inspections with the assistance of a factory-authorized service
representative.

B. Tests and Inspections: Inspect field-insulated equipment, randomly selected by
Architect, by removing field-applied jacket and insulation in layers in reverse order of
their installation. Extent of inspection is limited to one location(s) for each type of
equipment defined in "Indoor Equipment Insulation Schedule" and "Outdoor,
Aboveground Equipment Insulation Schedule" articles. For large equipment, remove
only a portion adequate to determine compliance.

C. Allinsulation applications will be considered defective if they do not pass tests and
inspections.

D. Prepare test and inspection reports.

3.9 EQUIPMENT INSULATION SCHEDULE, GENERAL

A. Insulation conductivity and thickness per pipe size comply with schedules in this
Section or with requirements of authorities having jurisdiction, whichever is more
stringent.

B.  Acceptable insulation materials and thicknesses are identified for each piping system
and pipe size range. If more than one material is listed for a piping system, selection
from materials is Contractor's option.
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3.10

A

B.

3.11

3.12

INDOOR EQUIPMENT INSULATION SCHEDULE
Insulate indoor and outdoor equipment that is not factory insulated.
Chilled-water expansion/compression tank insulation is the following:

1. Cellular Glass: 3 inches thick.
2. Flexible Elastomeric: 1 inch thick.

Chilled-water air-separator insulation is the following:
1. Cellular Glass: 2 inches thick.

2. Flexible Elastomeric: 1 inch thick.

INDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

If more than one material is listed, selection from materials listed is Contractor's option.
Equipment, Concealed: None.

Equipment, Exposed, up to 48 Inches in Diameter or with Flat Surfaces of up to 72
Inches:

1. PVC: 30 mils thick.

Equipment, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger
Than 72 Inches:

1. Aluminum, Smooth: 0.040 inch thick.

OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

If more than one material is listed, selection from materials listed is Contractor's option.
Equipment, Concealed:
1. Aluminum, Corrugated: 0.024 inch thick.

Equipment, Exposed, up to 48 Inches in Diameter or with Flat Surfaces of up to 72
Inches:

1. Aluminum, Corrugated: 0.024 inch thick.
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E. Equipment, Exposed, Larger Than 48 Inches in Diameter or with Flat Surfaces Larger
Than 72 Inches:

1. Aluminum, Stucco Embossed with 1-1/4-Inch- Deep Corrugations: 0.040 inch

thick.

END OF SECTION 230716
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SECTION 230719 - HVAC PIPING INSULATION

PART 1 - GENERAL

1.1 SUMMARY
A.  Section includes insulation for HYAC piping systems.
B. Related Requirements:

1. Section 230716 "HVAC Equipment Insulation" for equipment insulation.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory and field applied, if any).

B.  Shop Drawings: Include plans, elevations, sections, details, and attachments to other
work.

1. Detail application of protective shields, saddles, and inserts at hangers for each
type of insulation and hanger.

2. Detail attachment and covering of heat tracing inside insulation.

3. Detail insulation application at pipe expansion joints for each type of insulation.

4. Detail insulation application at elbows, fittings, flanges, valves, and specialties for

each type of insulation.

Detail removable insulation at piping specialties.

Detail application of field-applied jackets.

Detail application at linkages of control devices.

No o

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified Installer.

B. Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of
insulation materials, sealers, attachments, cements, and jackets, with requirements
indicated. Include dates of tests and test methods employed.

1.4 QUALITY ASSURANCE
A. Installer Qualifications: Skilled mechanics who have successfully completed an

apprenticeship program or craft training program, certified by the Department of Labor,
Bureau of Apprenticeship and Training.
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1.5

A

1.6

1.7

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation system materials are to be delivered to the Project site in
unopened containers. The packaging is to include name of manufacturer, fabricator,
type, description, and size, as well as ASTM standard designation, and maximum use
temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Section 230529 "Hangers and Supports for HYAC Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping insulation
application. Before preparing piping Shop Drawings, establish and maintain clearance
requirements for installation of insulation and field-applied jackets and finishes and for
space required for maintenance.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required,
after installing and testing heat tracing. Insulation application may begin on segments
that have satisfactory test results.

PART 2 - PRODUCTS

21

A

MANUFACTURERS
Insulation Materials:

1. Cellular Glass: Owens Corning.
2. Flexible Elastomeric: Aeroflex USA, Armacell LLC, K-Flex USA.

Adhesives

1. Cellular-Glass Adhesive: Foster Brand.
Flexible Elastomeric and Polyolefin Adhesive: Aeroflex USA, Armacell LLC, K-
Flex USA.

3. ASJ Adhesive and FSK and PVDC Jacket Adhesive: Childers Brand, Foster
Brand, Mon-Eco Industries.

4. PVC Jacket Adhesive: Johns Manville, P.1.C. Plastics, Proto Corporation, Sekisui
Voltek, Speedline Corporation, The Dow Chemical Company.

Mastics and Coatings

1. Vapor-Retarder Mastic, Water Based: Aeroflex USA, Childers Brand, Foster

HVAC PIPING INSULATION 230719 - 2



Spruce Creek Elementary Project No. 2648251
Replace 60 Ton Chiller

2.2

23

A

Brand, Knauf Insulation, Mon-Eco Industries, Vimasco Corporation.

2. Vapor-retarder Mastic, Solvent Based, Indoor Use: Childers Brand, Foster Brand,
Mon-Eco Industries.

3. Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Aeroflex USA, Childers
Brand, Foster Brand.

4, Breather Mastic: Childers Brand, Foster Brand, Knauf Insulation, Mon-Eco
Industries, Vimasco Corporation.

Sealants

1. Joint Sealants: Childers Brand, Foster Brand, Mon-Eco Industries, Owens
Corning.

2. FSK and Metal Jacket Flashing Sealants: Childers Brand, Foster Brand, Mon-
Eco Industries.

3.  ASJ Flashing Sealants and PVDC and PVC Jacket Flashing Sealants: Childers
Brand, Foster Brand.

Field-Applied Jackets

1. PVC Jacket: Airex Manufacturing Inc., Johns Manville, P.1.C. Plastics, Proto
Corporation, Speedline Corporation.
2. Metal Jacket: Johns Manville, RPR Products.

Tapes

1. ASJ Tape: 3M Industrial Adhesives and Tapes Division, Aeroflex USA, Avery
Dennison Corporation, Ideal Tape Co., Knauf Insulation.

2. FSK Tape: 3M Industrial Adhesives and Tapes Division, Avery Dennison
Corporation, Ideal Tape Co., Knauf Insulation.

3. PVC Tape: 3M Industrial Adhesives and Tapes Division, Ideal Tape Co.

4. Aluminum-Foil Tape: 3M Industrial Adhesives and Tapes Division, Avery
Dennison Corporation, Ideal Tape Co., Knauf Insulation.

Securements

1. Bands: Johns Manville, RPR Products.
2. Wire: C & F Wire Products, Johns Manville, RPR Products.

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: For insulation and related materials, as determined by
testing identical products in accordance with ASTM E84 by a testing agency
acceptable to authority having jurisdiction. Factory label insulation, jacket materials,
adhesive, mastic, tapes, and cement material containers with appropriate markings of
applicable testing agency.

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping
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Insulation Schedule," "Outdoor, Aboveground Piping Insulation Schedule," and
"Outdoor, Underground Piping Insulation Schedule" articles for where insulating
materials are applied.

Products do not contain asbestos, lead, mercury, or mercury compounds.

Products that come into contact with stainless steel have a leachable chloride content
of less than 50 ppm when tested in accordance with ASTM C871.

Insulation materials for use on austenitic stainless steel are qualified as acceptable in
accordance with ASTM C795.

Foam insulation materials do not use CFC or HCFC blowing agents in the
manufacturing process.

Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed,
rigid, hermetically sealed cells. Comply with ASTM C552.

1. Preformed Pipe Insulation without Jacket: Type Il, Class 1, unfaced.

2. Preformed Pipe Insulation with Jacket: Type Il, Class 2, with factory-applied ASJ-
SSL jacket.

3. Fabricated shapes in accordance with ASTM C450, ASTM C585, and ASTM
C1639.

4. Factory-applied jacket requirements are specified in "Factory-Applied Jackets"
Article.

Flexible Elastomeric: Closed-cell, or expanded-rubber materials; suitable for maximum
use temperature between minus 70 deg F and 220 deg F. Comply with ASTM
C534/C534M, Type |, for tubular materials, Type Il for sheet materials.

ADHESIVES

Materials are compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.

All adhesives shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation of
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental
Chambers."

Cellular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing
no flammable solvents, with a service temperature range of minus 100 to plus 200
deg F.

Flexible Elastomeric and Polyolefin Adhesive: Solvent-based adhesive.

1. Adhesive shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation
of Volatile Organic Chemical Emissions from Indoor Sources Using
Environmental Chambers."
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2. Flame-spread index is 25 or less and smoke-developed index is 50 or less as
tested in accordance with ASTM E84.

3. Wet Flash Point: Below O deg F.

4. Service Temperature Range: 40 to 200 deg F.

5. Color: Black.

ASJ Adhesive and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade
A, for bonding insulation jacket lap seams and joints.

PVC Jacket Adhesive: Compatible with PVC jacket.

MASTICS AND COATINGS

All mastics shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation of
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental
Chambers."

Vapor-Retarder Mastic, Water Based: Suitable for indoor use on below-ambient
services.

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.

2. Service Temperature Range: Minus 20 to plus 180 deg F.

3 Comply with MIL-PRF-19565C, Type Il, for permeance requirements, with
supplier listing on DOD QPD - Qualified Products Database.

4. Color: White.

Vapor-Retarder Mastic, Solvent Based, Indoor Use: Suitable for indoor use on below-
ambient services.

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: 0 to 180 deg F.
3. Color: White.

Vapor-Retarder Mastic, Solvent Based, Outdoor Use: Suitable for outdoor use on
below-ambient services.

1. Water-Vapor Permeance: Comply with ASTM E96/E96M or ASTM F1249.
2. Service Temperature Range: Minus 50 to plus 220 deg F.
3. Color: White.

Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient
services.

1. Water-Vapor Permeance: ASTM E96/E96M, greater than 1.0 perm at
manufacturer's recommended dry film thickness.

2. Service Temperature Range: Minus 20 to plus 180 deg F.

3. Color: White.
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2.6

A

2.7

2.8

SEALANTS

Materials are as recommended by the insulation manufacturer and are compatible with
insulation materials, jackets, and substrates.

All sealants shall comply with the testing and product requirements of the California
Department of Public Health's "Standard Method for the Testing and Evaluation of
Volatile Organic Chemical Emissions from Indoor Sources Using Environmental
Chambers."

Joint Sealants:

1. Permanently flexible, elastomeric sealant.
2. Service Temperature Range: Minus 58 to plus 176 deg F.
3. Color: White or gray.

FSK and Metal Jacket Flashing Sealants:

1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F.
3. Color: Aluminum.

ASJ Flashing Sealants and PVC Jacket Flashing Sealants:

1. Fire- and water-resistant, flexible, elastomeric sealant.
2. Service Temperature Range: Minus 40 to plus 250 deg F.
3. Color: White.

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications.
When factory-applied jackets are indicated, comply with the following:

1. ASJ: White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing;
complying with ASTM C1136, Type I.

2.  ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive
covered by a removable protective strip; complying with ASTM C1136, Type I.

3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C1136, Type II.

4.  ASJ+: Aluminum foil reinforced with glass scrim bonded to a kraft paper
interleaving with an outer film leaving no paper exposed; complying with ASTM
C1136 Types |, II, I, 1V, and VII.

5. PSK Jacket: Aluminum foil fiberglass reinforced scrim with polyethylene backing,
complying with ASTM C1136, Type Il.

FIELD-APPLIED JACKETS

Field-applied jackets comply with ASTM C1136, Type |, unless otherwise indicated.
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PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and
forming. Thickness is indicated in field-applied jacket schedules.

1. Adhesive: As recommended by jacket material manufacturer.

2. Color: White.
3 Factory-fabricated fitting covers to match jacket if available; otherwise, field
fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves,
flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical
joints, and P-trap and supply covers for lavatories.

Metal Jacket:

1. Aluminum Jacket: Comply with ASTM B209, Alloy 3003, 3005, 3105, or 5005,

Temper H-14.
a.  Sheet and roll stock ready for shop or field sizing.
b. Finish and thickness are indicated in field-applied jacket schedules.
C. Moisture Barrier for Indoor Applications: 3-mil- thick polysurlyn.
d. Moisture Barrier for Outdoor Applications: 3-mil- thick polysurlyn.
e. Factory-Fabricated Fitting Covers:
1) Same material, finish, and thickness as jacket.
2)  Preformed two-piece or gore, 45- and 90-degree, short- and long-
radius elbows.
3) Tee covers.
4)  Flange and union covers.
5)  End caps.
6) Beveled collars.
7)  Valve covers.
8)  Field fabricate fitting covers only if factory-fabricated fitting covers are
not available.
TAPES

ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic
adhesive, complying with ASTM C1136.

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C1136.

PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic
adhesive; suitable for indoor and outdoor applications.

Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive.
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PART 3 - EXECUTION

3.1

A

3.2

3.3

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of insulation application.

1. Verify that systems to be insulated have been tested and are free of defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Clean and dry surfaces to receive insulation. Remove materials that will adversely
affect insulation application.

Clean and prepare surfaces to be insulated. Before insulating, apply a corrosion
coating to insulated surfaces as follows:

1. Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils thick
and an epoxy finish 5 mils thick if operating in a temperature range between 140
and 300 deg F. Consult coating manufacturer for appropriate coating materials
and application methods for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature of between
32 and 300 deg F with an epoxy coating. Consult coating manufacturer for
appropriate coating materials and application methods for operating temperature
range.

Coordinate insulation installation with the tradesman installing heat tracing. Comply
with requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in
contact with stainless steel surfaces, use demineralized water.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of piping, including fittings, valves, and
specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and of
thicknesses required for each item of pipe system, as specified in insulation system
schedules.

Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, compress, or otherwise damage insulation or
jacket.
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D. Install insulation with longitudinal seams at top and bottom (12 o'clock and 6 o'clock
positions) of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and
specialties.

G. Keep insulation materials dry during storage, application, and finishing. Replace
insulation materials that get wet during storage or in the installation process before
being properly covered and sealed in accordance with the Contract Documents, unless
otherwise approved by the engineer of record.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by insulation material manufacturer.

l. Install insulation with least number of joints practical.

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at
hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment to
structure. Taper and seal ends attached to structure with vapor-barrier mastic.

3. Install insert materials and insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect jacket from tear or puncture by hanger,
support, and shield.

K.  Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth, but not to the extent of creating wrinkles or areas
of compression in the insulation.

2. Cover circumferential joints with 3-inch- wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward-clinching staples
along both edges of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-
sealing lap. Staple laps with outward-clinching staples along edge at 4 inches
0.C.

4, For below-ambient services, apply vapor-barrier mastic over staples.

5. Cover joints and seams with tape, in accordance with insulation material
manufacturer's written instructions, to maintain vapor seal.

6. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to pipe flanges and fittings.
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M.

N.

3.4

3.5

Cut insulation in a manner to avoid compressing insulation.

Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and
seal patches in similar fashion to butt joints.

For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.
2.  Testing agency labels and stamps.
3. Nameplates and data plates.

PENETRATIONS

Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation
continuously through wall penetrations.

1.  Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing
at least 2 inches.

4, Seal jacket to wall flashing with flashing sealant.

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire
Rated): Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions.

1. Comply with requirements in Section 078413 "Penetration Firestopping" for
firestopping and fire-resistive joint sealers.

Insulation Installation at Floor Penetrations:

1. Pipe: Install insulation continuously through floor penetrations.

2. Seal penetrations through fire-rated assemblies. Comply with requirements in
Section 078413 "Penetration Firestopping."

GENERAL PIPE INSULATION INSTALLATION

Requirements in this article generally apply to all insulation materials, except where

more specific requirements are specified in various pipe insulation material installation
articles below.
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B. Insulation Installation on Fittings, Valves, Strainers, Flanges, Mechanical Couplings,
and Unions:

1.

Install insulation over fittings, valves, strainers, flanges, mechanical couplings,
unions, and other specialties with continuous thermal and vapor-retarder integrity
unless otherwise indicated.

Insulate pipe elbows using prefabricated fitting insulation made from same
material and density as that of adjacent pipe insulation. Each piece is butted
tightly against adjoining piece and bonded with adhesive. Fill joints, seams,
voids, and irregular surfaces with insulating cement finished to a smooth, hard,
and uniform contour that is uniform with adjoining pipe insulation.

Insulate tee fittings with prefabricated fitting insulation of same material and
thickness as that used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

Insulate valves using prefabricated fitting insulation of same material, density,
and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by
not less than 2 times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. For valves, insulate up to and including the bonnets, valve
stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement.

Insulate strainers using prefabricated fitting insulation of same material, density,
and thickness as that used for adjacent pipe. Overlap adjoining pipe insulation by
not less than 2 times the thickness of pipe insulation, or one pipe diameter,
whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers, so strainer basket flange or plug can be easily
removed and replaced without damaging the insulation and jacket. Provide a
removable reusable insulation cover. For below-ambient services, provide a
design that maintains vapor barrier.

Insulate flanges, mechanical couplings, and unions using a section of oversized
preformed pipe insulation to fit. Overlap adjoining pipe insulation by not less than
2 times the thickness of pipe insulation, or one pipe diameter, whichever is
thicker. Stencil or label the outside insulation jacket of each union with the word
"union" matching size and color of pipe labels.

Cover segmented insulated surfaces with a layer of finishing cement and coat
with a mastic. Install vapor-barrier mastic for below-ambient services and a
breather mastic for above-ambient services. Reinforce the mastic with reinforcing
mesh. Trowel the mastic to a smooth and well-shaped contour.

For services not specified to receive a field-applied jacket, except for flexible
elastomeric and polyolefin, install fitted PVC cover over elbows, tees, strainers,
valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC
covers to adjoining insulation facing, using PVC tape.

C. Insulate instrument connections for thermometers, pressure gages, pressure
temperature taps, test connections, flow meters, sensors, switches, and transmitters on
insulated pipes. Shape insulation at these connections by tapering it to and around the
connection with insulating cement and finish with finishing cement, mastic, and flashing
sealant.

D. Install removable insulation covers at locations indicated. Installation conforms to the
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following:

1.

Make removable flange and union insulation from sectional pipe insulation of
same thickness as that on adjoining pipe. Install same insulation jacket as that of
adjoining pipe insulation.

When flange and union covers are made from sectional pipe insulation, extend
insulation from flanges or union at least 2 times the insulation thickness over
adjacent pipe insulation on each side of flange or union. Secure flange cover in
place with stainless steel or aluminum bands. Select band material compatible
with insulation and jacket.

Construct removable valve insulation covers in same manner as for flanges,
except divide the two-part section on the vertical center line of valve body.

When covers are made from block insulation, make two halves, each consisting
of mitered blocks wired to stainless steel fabric. Secure this wire frame, with its
attached insulation, to flanges with tie wire. Extend insulation at least 2 inches
over adjacent pipe insulation on each side of valve. Fill space between flange or
union cover and pipe insulation with insulating cement. Finish cover assembly
with insulating cement applied in two coats. After first coat is dry, apply and
trowel second coat to a smooth finish.

Unless a PVC jacket is indicated in field-applied jacket schedules, finish exposed
surfaces with a metal jacket.

3.6 INSTALLATION OF CELLULAR-GLASS INSULATION

A. Insulation Installation on Straight Pipes and Tubes:

1.

Secure each layer of insulation to pipe with wire or bands, and tighten bands
without deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and
protrusions with vapor-barrier mastic and joint sealant.

3. For insulation with jackets on above-ambient services, secure laps with outward-
clinched staples at 6 inches o.c.

4. For insulation with jackets on below-ambient services, do not staple longitudinal
tabs. Instead, secure tabs with additional adhesive, as recommended by
insulation material manufacturer, and seal with vapor-barrier mastic and flashing
sealant.

B. Insulation Installation on Pipe Flanges:

1. Install prefabricated pipe insulation to outer diameter of pipe flange.

Make width of insulation section same as overall width of flange and bolts, plus
twice the thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of cellular-
glass block insulation of same thickness as that of pipe insulation. Where voids
are difficult to fill with block insulation, fill the voids with a fibrous insulation
material suitable for the specific operating temperature.

4. Install jacket material with manufacturer's recommended adhesive, overlap

seams at least 1 inch, and seal joints with flashing sealant.
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3.7

3.8

Insulation Installation on Pipe Fittings and Elbows:

1. Install prefabricated sections of same material as that of straight segments of
pipe insulation when available. Secure according to manufacturer's written
instructions.

2. When preformed sections of insulation are not available, install mitered or routed

sections of cellular-glass insulation. Secure insulation materials with wire or
bands.

Insulation Installation on Valves and Pipe Specialties:

-_—

Install prefabricated sections of cellular-glass insulation to valve body.

2. Arrange insulation to permit access to packing and to allow valve operation
without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

Seal longitudinal seams and end joints with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

1. Install prefabricated valve covers manufactured of same material as that of pipe
insulation when available.

2. When prefabricated valve covers are not available, install cut sections of pipe

and sheet insulation to valve body. Arrange insulation to permit access to

packing and to allow valve operation without disturbing insulation.

Install insulation to flanges as specified for flange insulation application.

Secure insulation to valves and specialties, and seal seams with manufacturer's

recommended adhesive to eliminate openings in insulation that allow passage of

air to surface being insulated.

W

INSTALLATION OF FIELD-APPLIED JACKETS

Where glass-cloth jackets are indicated, install directly over bare insulation or
insulation with factory-applied jackets.

1. Draw jacket smooth and tight to surface with 2-inch overlap at seams and joints.
2. Embed glass cloth between two 0.062-inch- thick coats of lagging adhesive.
3.  Completely encapsulate insulation with coating, leaving no exposed insulation.

Where PVC jackets are indicated and for horizontal applications, install with 1-inch
overlap at longitudinal seams and end joints. Seal with manufacturer's recommended
adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap
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3.9

3.10

3.1

and the finish bead along seam and joint edge.
Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and
end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with
stainless steel bands 12 inches o.c. and at end joints.
FINISHES
Insulation with ASJ, Glass-Cloth, or Other Paintable Jacket Material: Paint jacket with
paint system identified below and as specified in Section 099113 "Exterior Painting"
and Section 099123 "Interior Painting."

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats
of insulation manufacturer's recommended protective coating.

Color: Final color as selected by Architect. Vary first and second coats to allow visual
inspection of the completed Work.

Do not field paint aluminum or stainless steel jackets.

FIELD QUALITY CONTROL
Owner will engage a qualified testing agency to perform tests and inspections.
Engage a qualified testing agency to perform tests and inspections.

All insulation applications will be considered defective if they do not pass tests and
inspections.

Prepare test and inspection reports.

PIPING INSULATION SCHEDULE, GENERAL

Insulation conductivity and thickness per pipe size comply with schedules in this
Section or with requirements of authorities having jurisdiction, whichever is more
stringent.

Acceptable preformed pipe and tubular insulation materials and thicknesses are
identified for each piping system and pipe size range. If more than one material is listed
for a piping system, selection from materials listed is Contractor's option.

Items Not Insulated: Unless otherwise indicated, do not install insulation on the
following:

1. Underground piping.
2. Chrome-plated pipes and fittings unless there is a potential for personnel injury.
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3.12 INDOOR PIPING INSULATION SCHEDULE
A. Condensate and Equipment Drain Water below 60 Deg F:
1. All Pipe Sizes:
a. Flexible Elastomeric: 1 inch thick.
B.  Chilled Water and Brine:
1. NPS 3 and Smaller:
a. Cellular Glass: 1-1/2 inches thick.
2.  NPS4toNPS12:
a.  Cellular Glass: 2 inches thick.
3. NPS 14 and Larger: Insulation is one of the following:

a. Cellular Glass: 3 inches thick.

3.13 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
A. Chilled Water and Brine:
1. All Pipe Sizes:

a. Cellular Glass: 2 inches thick.

3.14 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.
C. Piping, Concealed:
1. None.

D. Piping, Exposed:

1. PVC: 30 mils thick.
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3.15 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, install
the field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.
C. Piping, Concealed:

1. Aluminum, Corrugated: 0.024 inch thick.
D. Piping, Exposed:

1. Aluminum, Smooth with Z-Shaped Locking Seam: 0.024 inch thick.

END OF SECTION 230719
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SECTION 230800 - COMMISSIONING OF HVAC

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

Section includes Cx process requirements for the following HVAC systems,
assemblies, and equipment:

1. Cooling generation systems.

2. HVAC controls.

3. TAB verification.

Related Requirements:

1. Section 019113 "General Commissioning Requirements" for general Cx process
requirements and CxA responsibilities.

2. For construction checklists, comply with requirements in various Division 23
Sections specifying HVAC systems, system components, equipment, and
products.

DEFINITIONS

BAS: Building automation system.

Cx: Commissioning, as defined in Section 019113 "General Commissioning
Requirements."

CxA: Commissioning Authority, as defined in Section 019113 "General Commissioning
Requirements."

IgCC: International Green Construction Code.
"Systems," "Assembilies," "Subsystems," "Equipment," and "Components": Where
these terms are used together or separately, they mean "as-built" systems, assembilies,

subsystems, equipment, and components.

TAB: Testing, adjusting, and balancing.

INFORMATIONAL SUBMITTALS
Qualification Data: For BAS testing technician.
Construction Checklists:

1. Draft Cx plan, including draft construction checklists to be prepared by CxA
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under Section 019113 "General Commissioning Requirements." Div. 23
Subcontractor is to review Construction Checklist in accordance with
requirements in Section 019113 "General Commissioning Requirements" and
ASHRAE 202 and to resolve any issues with the CxA.

C. Test Equipment and Instruments: For all test equipment and instruments to be used in
conducting Cx tests by Div. 23 Subcontractor, provide the following:

Equipment/instrument identification number.

Planned Cx application or use.

Manufacturer, make, model, and serial number.

Calibration history, including certificates from agencies that calibrate the
equipment and instrumentation.

Equipment manufacturers' proprietary instrumentation and tools. For each
instrument or tool, identify the following:

PO~

o

a. Instrument or tool identification number.

b. Equipment schedule designation of equipment for which the instrument or
tool is required.

C. Manufacturer, make, model, and serial number.

d. Calibration history, including certificates from agencies that calibrate the
instrument or tool, where appropriate.

1.4 QUALITY ASSURANCE

A.  BAS Testing Technician Qualifications: Technicians performing BAS Construction
Checklist verification tests, Construction Checklist verification test demonstrations, Cx
tests, and Cx test demonstrations are to have the following minimum qualifications:

1. Journey level or equivalent skill level with knowledge of BAS, HVAC, electrical
concepts, and building operations.

2. Minimum three years experience installing, servicing, and operating systems
manufactured by approved manufacturer.

3. International Society of Automation (ISA)-Certified Control Systems Technician
(CCST) Level I.

B. HVAC Testing Technician Qualifications: Technicians to perform HVAC Construction
Checklist verification tests, Construction Checklist verification test demonstrations, Cx
tests, and Cx test demonstrations shall have the following minimum qualifications:

1. Journey level or equivalent skill level; vocational school four-year-program
graduate or an Associate's degree in mechanical systems, air conditioning, or
similar field. Degree may be offset by three years' experience in servicing
mechanical systems in the HVAC industry. Generally, required knowledge
includes HVAC systems, electrical concepts, building operations, and application
and use of tools and instrumentation to measure performance of HVYAC
equipment, assemblies, and systems.

2. Minimum three years experience that is to include installing, servicing, and
operating systems manufactured by approved manufacturer.
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Testing Equipment and Instrumentation Quality and Calibration:

1. Capable of testing and measuring performance within the specified acceptance
criteria.

2. Be calibrated at manufacturer's recommended intervals with current calibration
tags permanently affixed to the instrument being used.

3. Be maintained in good repair and operating condition throughout duration of use
on Project.

4. Be recalibrated/repaired if dropped or damaged in any way since last calibrated.

Proprietary Test Instrumentation and Tools:

1. Equipment Manufacturer's Proprietary Instrumentation and Tools: For installed
equipment included in the Cx process, test instrumentation and tools
manufactured or prescribed by equipment manufacturer to service, calibrate,
adjust, repair, or otherwise work on its equipment or required as a condition of
equipment warranty, shall comply with the following:

a. Be calibrated by manufacturer with current calibration tags permanently
affixed.

b. Include a separate list of proprietary test instrumentation and tools in
operation and maintenance manuals.

2. HVAC proprietary test instrumentation and tools become property of Owner at
the time of Substantial Completion.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION

3.1

A

3.2

Cx PROCESS

Perform Cx process in accordance with Section 019113 "General Commissioning
Requirements" for BAS and HVAC and in accordance with the following:

1. Commissioning standards acceptable to the authority having jurisdiction.

CONSTRUCTION CHECKLISTS

Preliminary detailed construction checklists are to be prepared under Section 019113
"General Commissioning Requirements" for each BAS and HVAC system, assembly,
subsystem, equipment, and component required to be commissioned, as detailed in
ASHRAE 202. Contractor performs the following:

1. Review BAS and HVAC preliminary construction checklists and provide written
comments on checklist items where appropriate.

2. Return preliminary Construction Checklist with review comments within 10 days
of receipt.

3. When review comments have been resolved, the CxA will provide final
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construction checklists marked "Approved for Use, (date)."

4. Use only construction checklists marked "Approved for Use, (date)" When
performing tests. Mark construction checklists in the appropriate place as
indicated Project events are completed, and provide pertinent details and other
information.

B. Prepare preliminary detailed construction checklists for each BAS and HVAC system,
assembly, subsystem, equipment, and component required to be commissioned, as
detailed in ASHRAE 202.

1. Submit preliminary construction checklists to CxA and Designer for review.

2. When review comments have been resolved, the CxA will provide final
construction checklists marked "Approved for Use, (date)."

3. Use only construction checklists, marked "Approved for Use, (date)" when
performing tests. Mark construction checklists in the appropriate place, as
indicated Project events are completed and provide pertinent details and other
information.

C. Additional systems required to be commissioned:
1. Cooling generation systems, including the following:
a. Water chillers.
2. Controls and instrumentation, including the following:
a. Controllers and sensors.
b. Automatic control valves, dampers, and actuators.
C. Control interface with fans, pumps, dampers, and other equipment and
systems.
3. TAB Verification:
a. Water flow.
4. Documentation:
a. Mechanical systems manuals.
b. Documentation of required commissioning.
3.3 Cx TESTING PREPARATION
A.  Certify that HVAC systems, subsystems, and equipment have been installed,
calibrated, and started and that they are operating in accordance with the Contract
Documents and approved submittals.
B. Certify that HVAC instrumentation and control systems have been completed and
calibrated, point-to-point checkout has been successfully completed, and systems are

operating in accordance with their design sequence of operation, Contract Documents,
and approved submittals. Certify that all sensors are operating within specified
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3.4

3.5

accuracy and all systems are set to and maintaining set points as required by the
design documents.

Certify that TAB procedures have been completed and that TAB reports have been
submitted, discrepancies corrected, and corrective work approved.

Set systems, subsystems, and equipment into operating mode to be tested in
accordance with approved test procedures (e.g., normal shutdown, normal auto
position, normal manual position, unoccupied cycle, emergency power, and alarm
conditions).

Cx TEST CONDITIONS
Perform tests using design conditions, whenever possible.

1. Simulated conditions may, with approval of Architect, be imposed using an
artificial load when it is impractical to test under design conditions. Before
simulating conditions, calibrate testing instruments. Provide equipment to
simulate loads. Set simulated conditions as directed by CxA, and document
simulated conditions and methods of simulation. After tests, return configurations
and settings to normal operating conditions.

2. Cx test procedures may direct that set points be altered when simulating
conditions is impractical.

3. Cx test procedures may direct that sensor values be altered with a signal
generator when design or simulating conditions and altering set points are
impractical.

If tests cannot be completed because of a deficiency outside the scope of the HVAC
system, document the deficiency and report it to Architect. After deficiencies are
resolved, reschedule tests.

If seasonal testing is specified, complete appropriate initial performance tests and
documentation, and schedule seasonal tests.

Cx TESTS COMMON TO HVAC SYSTEMS

Measure capacities and effectiveness of systems, assemblies, subsystems,
equipment, and components, including operational and control functions, to verify
compliance with acceptance criteria.

Test systems, assemblies, subsystems, equipment, and components for operating
modes, interlocks, control responses, responses to abnormal or emergency conditions,
and response in accordance with acceptance criteria.

Coordinate schedule with, and perform Cx activities at the direction of, CxA.
Comply with Construction Checklist requirements, including material verification,

installation checks, startup, and performance test requirements specified in Division 23
Sections specifying HVAC systems and equipment.
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E. Provide technicians, instrumentation, tools, and equipment to perform and document
the following:

1. Cx Construction Checklist verification tests.
2. Cx Construction Checklist verification test demonstrations.

3.6 TAB VERIFICATION

A. Prerequisites: Completion of "Examination" Article requirements and correction of
deficiencies, as specified in Section 230593 "Testing, Adjusting, and Balancing for
HVAC."

B. Completion of "Preparation" Article requirements for preparation of a TAB plan that
includes strategies and step-by-step procedures, and system-readiness checks and
reports, as specified in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

C. Scope: HVAC air systems and hydronic piping systems.
D. Conditions of the Test:

1. Cx Test Demonstration Sampling Rate: As specified in "Inspections" Article in
Section 230593 "Testing, Adjusting, and Balancing for HVAC."
2. Systems operating in full cooling mode.

E. Acceptance Criteria:

1. Under all conditions, rechecked measurements comply with "Inspections" Article
in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

2. Additionally, no rechecked measurement shall differ from measurements
documented in the final report by more than the tolerances allowed.

3. Under all conditions, where the Contract Documents indicate a differential in
airflow between supply and exhaust and/or return in a space, the differential
relationship shall be maintained.

END OF SECTION 230800
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SECTION 230923 - DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC

PART 1 - GENERAL

1.1

A

1.2

G.

SUMMARY

Section Includes: Direct digital control (DDC) system for HVAC.

DEFINITIONS

Algorithm: A logical procedure for solving a recurrent mathematical problem. A
prescribed set of well-defined rules or processes for solving a problem in a finite
number of steps.

Analog: A continuously varying signal value, such as current, flow, pressure, or
temperature.

BACnet Specific Definitions:

1. BACnet: Building Automation Control Network Protocol, ASHRAE 135. A
communications protocol allowing devices to communicate data and services
over a network.

2. BACnet Interoperability Building Blocks (BIBBs): BIBB defines a small portion of
BACnet functionality that is needed to perform a particular task. BIBBs are
combined to build the BACnet functional requirements for a device.

3. BACnet/IP: Defines and allows using a reserved UDP socket to transmit BACnet
messages over |IP networks. A BACnel/IP network is a collection of one or more
IP subnetworks that share the same BACnet network number.

4. BACnet Testing Laboratories (BTL): Organization responsible for testing
products for compliance with ASHRAE 135, operated under direction of BACnet
International.

Binary: Two-state signal where a high signal level represents "ON" or "OPEN"
condition and a low signal level represents "OFF" or "CLOSED" condition. "Digital" is
sometimes used interchangeably with "Binary" to indicate a two-state signal.

Controller: Generic term for any standalone, microprocessor-based, digital controller
residing on a network, used for local or global control. Three types of controllers are
indicated: network controllers, programmable application controllers, and application-
specific controllers.

Control System Integrator: An entity that assists in expansion of existing enterprise
system and support of additional operator interfaces to I/O being added to existing
enterprise system.

COV: Changes of value.
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DDC System Provider: Authorized representative of, and trained by, DDC system
manufacturer and responsible for execution of DDC system Work indicated.

Distributed Control: Processing of system data is decentralized and control decisions
are made at subsystem level. System operational programs and information are
provided to remote subsystems and status is reported back. On loss of communication,
subsystems to be capable of operating in a standalone mode using the last best
available data.

E/P: Voltage to pneumatic.

Gateway: Bidirectional protocol translator that connects control systems that use
different communication protocols.

HLC: Heavy load conditions.

I/0: System through which information is received and transmitted. I/O refers to analog
input (Al), binary input (Bl), analog output (AO) and binary output (BO). Analog signals

are continuous and represent control influences such as flow, level, moisture, pressure,
and temperature. Binary signals convert electronic signals to digital pulses (values) and
generally represent two-position operating and alarm status. "Digital," (DI) and (DO), is

sometimes used interchangeably with "Binary," (Bl) and (BO), respectively.

I/P: Current to pneumatic.
LAN: Local area network.
LNS: LonWorks Network Services.
LON Specific Definitions:

1. FTT-10: Echelon Transmitter-Free Topology Transceiver.

2. LonMark International: Association comprising suppliers and installers of LonTalk
products. Association provides guidelines for implementing LonTalk protocol to
ensure interoperability through a standard or consistent implementation.

3. LonTalk: An open standard protocol developed by Echelon Corporation that uses
a "Neuron Chip" for communication. LonTalk is a register trademark of Echelon.

4. LonWorks: Network technology developed by Echelon.

5. Node: Device that communicates using CTA-709.1-D protocol and that is
connected to a CTA-709.1-D network.

6. Node Address: The logical address of a node on the network, consisting of a
Domain number, Subnet number, and Node number. "Node number" portion of
an address is a number assigned to device during installation, is unique within a
subnet, and is not a factory-set unique Node ID.

7. Node ID: A unique 48-bit identifier assigned at factory to each CTA-709.1-D
device. Sometimes called a "Neuron ID."

8. Program ID: An identifier (number) stored in a device (usually, EEPROM) that
identifies node manufacturer, functionality of device (application and sequence),
transceiver used, and intended device usage.

9. Standard Configuration Property Type (SCPT): Pronounced "skip-it." A standard
format type maintained by LonMark for configuration properties.
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10. Standard Network Variable Type (SNVT): Pronounced "snivet." A standard
format type maintained by LonMark used to define data information transmitted
and received by individual nodes. "SNVT" is used in two ways. It is an acronym
for "Standard Network Variable Type" and is often used to indicate a network
variable itself (i.e., it can mean "a network variable of a standard network variable
type").

11. Subnet: Consists of a logical grouping of up to 127 nodes, where logical grouping
is defined by node addressing. Each subnet is assigned a number, which is
unique within a Domain. See "Node Address."

12. TP/FT-10: Free Topology Twisted Pair network defined by CTA-709.3 and is
most common media type for a CTA-709.1-D control network.

13. TP/XF-1250: High-speed, 1.25 Mbps, twisted-pair, doubly terminated bus
network defined by "LonMark Interoperability Guidelines" and typically used only
to connect multiple TP/FT-10 networks.

14. User-Defined Configuration Property Type (UCPT): Pronounced "u-keep-it." A
Configuration Property format type that is defined by device manufacturer.

15. User-Defined Network Variable Type (UNVT): Network variable format defined by
device manufacturer. UNVTs create non-standard communications that other
vendors' devices may not correctly interpret and may negatively impact system
operation. UNVTs are not allowed.

R.  Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than
50 V or for remote-control, signaling power-limited circuits.

S.  Mobile Device: A data-enabled phone or tablet computer capable of connecting to a
cellular data network and running a native control application or accessing a web
interface.

T. Modbus TCP/IP: An open protocol for exchange of process data.

U. MS/TP: Master-slave/token-passing, ISO/IEC/IEEE 8802-3. Datalink protocol LAN
option that uses twisted-pair wire for low-speed communication.

V.  MTBF: Mean time between failures.

W.  Network Controller: Digital controller, which supports a family of programmable
application controllers and application-specific controllers, that communicates on peer-
to-peer network for transmission of global data.

X.  Network Repeater: Device that receives data packet from one network and
rebroadcasts it to another network. No routing information is added to protocol.

Y. Peer to Peer: Networking architecture that treats all network stations as equal partners.

Z POT: Portable operator's terminal.

AA. RAM: Random access memory.

BB. RF: Radio frequency.

CC. Router: Device connecting two or more networks at network layer.
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DD. Server: Computer used to maintain system configuration, historical and programming
database.

EE. TCP/IP: Transport control protocol/Internet protocol.

FF. UPS: Uninterruptible power supply.

GG. USB: Universal Serial Bus.

HH. User Datagram Protocol (UDP): This protocol assumes that the IP is used as the
underlying protocol.

Il. VAV: Variable air volume.

JJ.  WLED: White light emitting diode.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Construction details, material descriptions, dimensions of individual components
and profiles, and finishes.

2. Operating characteristics, electrical characteristics, and furnished accessories
indicating process operating range, accuracy over range, control signal over
range, default control signal with loss of power, calibration data specific to each
unique application, electrical power requirements, and limitations of ambient
operating environment, including temperature and humidity.

3. Product description with complete technical data, performance curves, and
product specification sheets.

4. Installation, operation, and maintenance instructions including factors effecting
performance.

5. Bill of materials of indicating quantity, manufacturer, and extended model number
for each unique product.

a. DDC controllers.

b. Enclosures.

C. Electrical power devices.

d. Accessories.

e. Instruments.

f. Control valves and actuators.

6. When manufacturer's product datasheets apply to a product series rather than a
specific product model, clearly indicate and highlight only applicable information.

7. Each submitted piece of product literature to clearly cross reference specification
and drawings that submittal is to cover.

B.  Shop Drawings:

1. General Requirements:
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a. Include cover drawing with Project name, location, Owner, Architect,
Contractor, and issue date with each Shop Drawings submission.
b. Include a drawing index sheet listing each drawing number and title that
matches information in each title block.
2. Include details of product assemblies. Indicate dimensions, weights, loads,

required clearances, method of field assembly, components, and location and
size of each field connection.
3. Schematic drawings for each controlled HVAC system indicating the following:

a.

I/0O points labeled with point names shown. Indicate instrument range,
normal operating set points, and alarm set points. Indicate fail position of
each damper and valve, if included in Project.

I/O listed in table format showing point name, type of device, manufacturer,
model number, and cross-reference to product data sheet number.

A graphic showing location of control I/O in proper relationship to HVAC
system.

Wiring diagram with each 1/O point having a unique identification and
indicating labels for all wiring terminals.

Unique identification of each I/O that to be consistently used between
different drawings showing same point.

Elementary wiring diagrams of controls for HYAC equipment motor circuits
including interlocks, switches, relays, and interface to DDC controllers.
Narrative sequence of operation.

Graphic sequence of operation, showing all inputs and output logical
blocks.

4. Control panel drawings indicating the following:

a.

b.

c.
d.

Panel dimensions, materials, size, and location of field cable, raceways,
and tubing connections.

Interior subpanel layout, drawn to scale and showing all internal
components, cabling and wiring raceways, nameplates, and allocated
spare space.

Front, rear, and side elevations and nameplate legend.

Unique drawing for each panel.

5. Monitoring and control signal diagrams indicating the following:

apow

Control signal cable and wiring between controllers and 1/O.
Point-to-point schematic wiring diagrams for each product.

Control signal tubing to sensors, switches, and transmitters.
Process signal tubing to sensors, switches, and transmitters.

6. Color graphics indicating the following:

a. Itemized list of color graphic displays to be provided.
b. For each display screen to be provided, a true color copy showing layout of
pictures, graphics, and data displayed.
C. Intended operator access between related hierarchical display screens.
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1.4 INFORMATIONAL SUBMITTALS
A.  Coordination Drawings:

1. Plan drawings, reflected ceiling plans, or Building Information Model (BIM), and
corresponding product installation details, drawn to scale, showing the items
described in this Section and coordinated with all building trades.

B. Qualification Statements:
1. Systems Provider's Qualification Data:
a. Resume of project manager assigned to Project.
b. Resumes of application engineering staff assigned to Project.
C. Resumes of installation and programming technicians assigned to Project.
d. Resumes of service technicians assigned to Project.
2. Manufacturer's qualification data.
3 Testing agency's qualification data.
C. Welding certificates.
D. Product Certificates:
1. Data Communications Protocol Certificates:
a. Certifying that each proposed DDC system component complies with
ASHRAE 135.
E.  Source Quality-Control Reports: For DDC system equipment and components.
F. Field Quality-Control Reports: For DDC system equipment and components.
G. Sample warranty.
1.5 CLOSEOUT SUBMITTALS
A.  Operation and Maintenance Data: For DDC system.

1. In addition to items specified in Section 017823 "Operation and Maintenance

Data," include the following:
a. Project Record Drawings of as-built versions of submittal Shop Drawings
provided in electronic PDF format.
b. Testing and commissioning reports and checklists of completed final
versions of reports, checklists, and trend logs.
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1.6 QUALITY ASSURANCE
A. DDC System Manufacturer Qualifications:
1. Controls shall be by ABC controls installing KMC control system as an extension
of the existing system.
1.7 WARRANTY

A.  Special Warranty: Manufacturer and Installer agree to repair or replace products that
fail in materials or workmanship within specified warranty period.

1. Adjust, repair, or replace failures at no additional cost or reduction in service to
Owner.

2. Include updates or upgrades to software and firmware if necessary to resolve
deficiencies.

a. Install updates only after receiving Owner's written authorization.

3. Perform warranty service during normal business hours and commence within
[8][16][24]<Insert number> hours of Owner's warranty service request.

4. Warranty Period: [Two]<Insert number> year(s) from date of Substantial
Compiletion.

a. For Gateway: [Two][Three]<Insert number>-year parts and labor warranty
for each.

PART 2 - PRODUCTS

21 DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC

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

1. KMC Controls, Inc., Installed by ABC

2.2 PANEL-MOUNTED, MANUAL OVERRIDE SWITCHES
A. Manual Override of Control Valves:

1. Include panel-mounted, two-position, selector switch for each automatic control
valve being controlled by DDC controller.

2. Label each switch with valve designation served by switch.

3. Label switch positions to indicate either "Manual" or "Auto" control signal to valve.

4 With switch in "Auto" position, control signal to valve actuator with a control loop
output signal from DDC controller.
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2.3

24

5. With switch in "Manual" position, control signal to valve actuator at panel with
either an integral or a separate switch to include local control.

a. For Binary Control Valves: Manual two-position switch with "Close" and
"Open" switch positions indicated. With switch in "Close" position, close
valve. With switch in "Open" position, open valve.

b.  For Analog Control Valves: A gradual switch with "Open" and "Close"
switch limits indicated. Operator rotates switch knob to adjust valve to any
position from close to open.

6. DDC controller to monitor and report position of each manual override selector
switch. With switch placed in "manual” position, DDC controller to signal an
override condition to alert operator that valve is under manual, not automatic,
control.

7. Configure manual override switches to allow operator to manually operate valve
while at panel without DDC controller installed and operational.

SYSTEM SOFTWARE

Update existing system sequences and graphics as per contract documents.

ASHRAE 135 GATEWAYS

Include BACnet communication ports, whenever available as an equipment OEM
standard option, for integration via a single communication cable. BACnet-controlled
plant equipment includes, but is not limited to, boilers, chillers, and variable-speed
drives.

Include gateways to connect BACnet to legacy systems where indicated, existing non-
BACnet devices, and existing non-BACnet DDC-controlled equipment.

Include with each gateway an interoperability schedule showing each point or event on
legacy side that BACnet "client" will read, and each parameter that BACnet network will
write to. Describe this interoperability of BACnet services, or BIBBs, defined in
ASHRAE 135, Annex K.

Gateway Minimum Requirements:

1. Read and view all readable object properties on non-BACnet network to BACnet
network, and vice versa, where applicable.

2. Write to all writable object properties on non-BACnet network from BACnet
network, and vice versa, where applicable.

3. Include single-pass (only one protocol to BACnet without intermediary protocols)
translation from non-BACnet protocol to BACnet, and vice versa.

4. Comply with requirements of Data Sharing Read Property, Data Sharing Write
Property, Device Management Dynamic Device Binding-B, and Device
Management Communication Control BIBBs in accordance with ASHRAE 135.

5. Hardware, software, software licenses, and configuration tools for operator-to-
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gateway communications.
6. Backup programming and parameters on CD media with ability to modify,
download, backup, and restore gateway configuration.

2.5 ASHRAE 135 PROTOCOL ANALYZER
A. Analyzer and required cables and fittings for connection to ASHRAE 135 network.
B. Include the following minimum capabilities:
1. Capture and store to a file data traffic on all network levels.
2. Measure bandwidth usage.
3. Filtering options with ability to ignore select traffic.
2.6 DDC CONTROLLERS
A. DDC system consisting of a combination of network controllers, programmable
application controllers, and application-specific controllers to satisfy performance
requirements indicated.
B. DDC controllers to perform monitoring, control, energy optimization, and other
requirements indicated.
C. DDC controllers are to use a multitasking, multiuser, real-time digital control
microprocessor with a distributed network database and intelligence.
D. Each DDC controller is capable of full and complete operation as a completely
independent unit and as a part of DDC system wide distributed network.
E. Environment Requirements:
1. Controller hardware suitable for anticipated ambient conditions.
2. Controllers located in conditioned space rated for operation at 32 to 120 deg F.
3.  Controllers located outdoors rated for operation at 40 to 150 deg F.
F. Power and Noise Immunity:
1. Operate controller at 90 to 110 percent of nominal voltage rating and perform an
orderly shutdown below 80 percent of nominal voltage.
2. Protect against electrical noise of 5 to 120 Hz and from keyed radios with up to 5
W of power located within 36 inches of enclosure.
G. DDC Controller Spare Processing Capacity:
1. Include spare processing memory for each controller. RAM, PROM, or EEPROM
will implement requirements indicated with the following spare memory:
a. Network Controllers: 50 percent.
b. Programmable Application Controllers: Not less than 60 percent.
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C. Application-Specific Controllers: Not less than 70 percent.

2. Memory for DDC controller's operating system and database are to include the
following:

Monitoring and control.

Energy management, operation, and optimization applications.
Alarm management.

Historical trend data of all connected 1/O points.

Maintenance applications.

Operator interfaces.

g. Monitoring of manual overrides.

~PQo0TD

H. DDC Controller Spare 1/0 Point Capacity: Include spare 1/O point capacity for each
controller as follows:

1. Network Controllers:

a. 20 percent of each Al, AO, BI, and BO point connected to controller.
b. Minimum Spare I/O Points per Controller:

Als: Three.
AOs: Three.
Bls: Five.
BOs: Five.

e

5)  Option to provide universal I/O to meet spare requirements.
2. Programmable Application Controllers:

a. 20 percent of each Al, AO, BI, and BO point connected to controller.
b. Minimum Spare 1/O Points per Controller:

1)  Als: Three.
2)  AOs: Three.
3) Bls: Five.
4) BOs: Five.

5)  Option to provide universal I/O to meet spare requirements.
3.  Application-Specific Controllers:

a. 10 percent of each Al, AO, BI, and BO point connected to controller.
b. Minimum Spare I/O Points per Controller:

1)  Als: Two.
2)  AOs: Two.
3) Bls: Two.
4)  BOs: Two.

5)  Option to provide universal I/O to meet spare requirements.
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l. Maintenance and Support: Include the following features to facilitate maintenance and
support:

1.

2.
3.
4.

Mount microprocessor components on circuit cards for ease of removal and
replacement.

Means to quickly and easily disconnect controller from network.

Means to quickly and easily access connect to field test equipment.

Visual indication that controller electric power is on, of communication fault or
trouble, and that controller is receiving and sending signals to network.

J. General Requirements for CTA-709.1-D DDC Controllers:

—_—

10.

LonMark certified.

Distinguishable and accessible switch, button, or pin, when pressed is to
broadcast its 48-bit Node ID and Program ID over network.

TP/FT-10 transceiver in accordance with CTA-709.3 and connections for TP/FT-
10 control network wiring.

TP/XF-1250 transceiver in accordance with CTA-709.3 and connections for
TP/XF-1250 control network wiring.

Communicate using CTA-709.1-D protocol.

Controllers configured into subnets, as required, to comply with performance
requirements indicated.

Network communication through LNS network management and database
standard for CTA-709.1-D network devices.

Locally powered, not powered through network connection.

Functionality required to support applications indicated including, but not limited
to, the following:

a. I/Os indicated and as required to support sequence of operation and
application in which it is used. SNVTs to have meaningful names
identifying the value represented by SNVT. Unless SNVT of an appropriate
engineering type is unavailable, all network variables to be of SNVT with
engineering units appropriate to value the variable represents.

b. Configurable through SCPTs defined in LonMark SCPT List, operator-
defined UCPTs, network configuration inputs (NCIs) of SNVT type defined
in LonMark SNVT List, NCls of an operator-defined network variable type,
or hardware settings on controller itself for all settings and parameters used
by application in which it is used.

Programmable controllers comply with "LonMark Interoperability Guidelines" and
have LonMark certification.

K. 1/0 Point Interface:

1.

Connect hardwired 1/0O points to network, programmable application, and
application-specific controllers.

2. Protect 1/0 points so shorting of point to itself, to another point, or to ground will
not damage controller.
3. Protect 1/0 points from voltage up to 24 V of any duration so that contact will not
damage controller.
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4. Als:

a. Include monitoring of low-voltage (0 to 10 V dc), current (4 to 20 mA) and
resistance signals from thermistor and RTD sensors.

b. Compatible with, and field configurable to, sensor and transmitters
installed.

C. Perform analog-to-digital (A-to-D) conversion with a minimum resolution of
12 bits or better to comply with accuracy requirements indicated.

d. Signal conditioning including transient rejection for each Al.

e.  Capable of being individually calibrated for zero and span.

f. Incorporate common-mode noise rejection of at least 50 dB from 0 to 100
Hz for differential inputs, and normal-mode noise rejection of at least 20 dB
at 60 Hz from a source impedance of 10000 ohmes.

g. External conversion resistors are not permitted.

5.  AOs:

a. Perform analog-to-digital (A-to-D) conversion with a minimum resolution of
12 bits or better to comply with accuracy requirements indicated.

b.  Output signals range of 4 to 20 mA dc or 0 to 10 V dc as required to
include proper control of output device.

C. Capable of being individually calibrated for zero and span.

d. Drift is to be not greater than 0.4 percent of range per year.

e. External conversion resistors are not permitted.

6. Bls:

a. Accept contact closures and ignore transients of less than 5 ms duration.

b. Isolate and protect against an applied steady-state voltage of up to 180 V
ac peak.

C. Include a wetting current of at least 12 mA to be compatible with commonly
available control devices and protected against effects of contact bounce
and noise.

d. Sense "dry contact" closure without external power (other than that
provided by controller) being applied.

e. Pulse accumulation input points complying with all requirements of Bls and
accept up to 10 pulses per second for pulse accumulation. Include buffer to
totalize pulses. Pulse accumulator is to accept rates of at least 20 pulses
per second. Reset the totalized value to zero on operator's command.

7. BOs:

a. Include relay contact closures or triac outputs for momentary and

maintained operation of output devices.
1)  Relay contact closures to have a minimum duration of 0.1 second
and at least 180 V of isolation.
2) Include electromagnetic interference suppression on all output lines
to limit transients to non-damaging levels.
3)  Minimum contact rating to be 1 A at 24 V ac.
DIRECT DIGITAL CONTROL (DDC) SYSTEM 230923 - 12

FOR HVAC



Spruce Creek Elementary Project No. 2648251
Replace 60 Ton Chiller

2.7

4)  Triac outputs to have at least 180 V of isolation and minimum contact
rating of 1 Aat 24 V ac.

b. Include BOs with two-state operation or a pulsed low-voltage signal for
pulse-width modulation control.

C. BOs to be selectable for either normally open or normally closed operation.

d. Include tristate outputs (two coordinated BOs) for control of three-point,
floating-type electronic actuators without feedback.

PROGRAMMABLE APPLICATION CONTROLLERS
General:

1. Include adequate number of controllers to achieve performance indicated.
Provide enough memory to support its operating system, database, and
programming requirements with spare memory indicated.

Share data between networked controllers and other network devices.

Include controller with operating system to manage 1/0O communication signals to
allow distributed controllers to share real and virtual object information and allow
for central monitoring and alarms.

Include controllers that perform scheduling with a real-time clock.

Controller is to continually check status of its processor and memory circuits. If
an abnormal operation is detected, controller assumes a predetermined failure
mode and generates an alarm notification.

7. Fully programmable.

P w

o o

Communication:

1. Programmable application controllers are to communicate with other devices on
network.

Operator Interface:

1. Equip controllers with a service communications port for connection to portable
operator's workstation.

2. Local Keypad and Display:

a. Equip controller with local keypad and digital display for interrogating and
editing data.
b. Protect use of keypad and display by security password.

Serviceability:

1. Equip controller with diagnostic LEDs or other form of local visual indication of
power, communication, and processor.

2. Connect wiring and cable connections to field-removable, modular terminal strips
or to a termination card connected by a ribbon cable.

3. Maintain BIOS and programming information in event of power loss for at least
72 hours.
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2.8 APPLICATION-SPECIFIC CONTROLLERS

A. Description: Microprocessor-based controllers, which through hardware or firmware
design are dedicated to control a specific piece of equipment or system. Controllers are
not fully user-programmable but are configurable and customizable for operation of
equipment they are designed to control.

1. Capable of standalone operation and continued control functions without being
connected to network.
2. Share data between networked controllers and other network devices.

B. Communication: Application-specific controllers are to communicate with other
application-specific controllers and devices on network, and to programmable
application controllers and network controllers.

C. Operator Interface: Equip controllers with a service communications port for connection
to portable operator's workstation.

D.  Serviceability:

1. Equip controller with diagnostic LEDs or other form of local visual indication of
power, communication, and processor.
2. Connect wiring and cable connections to field-removable, modular terminal strips
or to a termination card connected by a ribbon cable.
3. Use nonvolatile memory and maintain all BIOS and programming information in
event of power loss.
29 CONTROLLER SOFTWARE

A.  General:

1. Software applications are to reside and operate in controllers. Edit applications
through operator workstations.

2. Identify I/O points by up to 30-character point name and up to 16-character point
descriptor. Use same names throughout, including at operator workstations.

3. Execute control functions within controllers using DDC algorithms.

4. Configure controllers to use stored default values to ensure fail-safe operation.
Use default values when there is a failure of a connected input instrument or loss
of communication of a global point value.

B.  Security:

1. Secure operator access using individual security passwords and user names.

2. Passwords restrict operator to points, applications, and system functions as
assigned by system manager.

3. Record operator log-on and log-off attempts.

4. Protect from unauthorized use by automatically logging off after last keystroke.
Make the delay time operator-definable.

C.  Scheduling: Include capability to schedule each point or group of points in system.
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Each schedule is to consist of the following:
1. Weekly Schedules:

a. Include separate schedules for each day of week.

b. Each schedule should include capability for start, stop, optimal start,
optimal stop, and night economizer.

C. Each schedule may consist of up to 10 events.

d. When a group of objects are scheduled together, include capability to
adjust start and stop times for each member.

2. Exception Schedules:

a. Include ability for operator to designate any day of the year as an exception
schedule.

b. Exception schedules may be defined up to a year in advance. Once an
exception schedule is executed, it will be discarded and replaced by
regular schedule for that day of week.

3. Holiday Schedules:

a. Include capability for operator to define up to 99 special or holiday
schedules.

b. Place schedules on scheduling calendar with ability to repeated each year.

C. Operator able to define length of each holiday period.

D. System Coordination:

1. Include standard application for proper coordination of equipment.

2. Include operator with a method of grouping together equipment based on
function and location.

3. Include groups that may be for use in scheduling and other applications.

E. Binary Alarms:

1. Set each binary point to alarm based on operator-specified state.
2. Include capability to automatically and manually disable alarming.

F.  Analog Alarms:

1. Provide each analog object with both high and low alarm limits.
2. Include capability to automatically and manually disable alarming.

G. Alarm Reporting:

1. Include ability for operators to determine action to be taken in event of an alarm.

2. Route alarms to appropriate operator workstations based on time and other
conditions.

3. Include ability for alarms to start programs, print, be logged in event logs,

generate custom messages, and display graphics.
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H. Remote Communication:

1. Include ability for system to notify operators by phone message, text message,
and email in event of an alarm.

l. Maintenance Management: Monitor equipment status and generate maintenance
messages based on operator-designated run-time, starts, and calendar date limits.

J. Sequencing: Include application software based on sequences of operation indicated
to properly sequence chillers, boilers, and other applicable HYAC equipment.

K.  Control Loops:

1. Support any of the following control loops, as applicable to control required:
Two-position (on/off, open/close, slow/fast) control.
Proportional control.

Proportional plus integral (PI) control.
Proportional plus integral plus derivative (PID) control.

apow

1)  Include PID algorithms with direct or reverse action and anti-windup.

2)  Algorithm to calculate a time-varying analog value used to position an
output or stage a series of outputs.

3)  Make controlled variable, set point, and PID gains operator-
selectable.

e.  Adaptive (automatic tuning).
L. Staggered Start: Prevent all controlled equipment from simultaneously restarting after a
power outage. Make the order which equipment (or groups of equipment) is started,

along with the time delay between starts, operator-selectable.

M.  Energy Calculations:

1. Include software to allow instantaneous power or flow rates to be accumulated
and converted to energy usage data.
2. Include algorithm that calculates a sliding-window average (rolling average).

Make algorithm flexible to allow window intervals to be operator specified (such
as 15, 30, or 60 minutes).

3. Include algorithm that calculates a fixed-window average. Use a digital input
signal to define start of window period (such as signal from utility meter) to
synchronize fixed-window average with that used by ultility.

N.  Anti-Short Cycling:

1. Protect BO points from short cycling.
2. Feature to allow minimum on-time and off-time to be selected.

O. On and Off Control with Differential:

1. Include algorithm that allows BO to be cycled based on a controlled variable and
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2.

set point.
Use direct- or reverse-acting algorithm and incorporate an adjustable differential.

P. Run-Time Totalization:

1.
2.

Include software to totalize run-times for all Bl [and BO]points.
Assign a high run-time alarm, if required, by operator.

2.10 RELAYS

A.  General-Purpose Relays:

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.  Allen Bradley; by Rockwell Automation
b. Eaton
C. IDEC Corporation
d. Omron Americas
e. Siemens Industry, Inc., Building Technologies Division
f. Square D; Schneider Electric USA

2. NRTL listed.

3. Heavy-duty, electromechanical type; rated for at least 10 A at 250 V ac and 60
Hz.

4, SPDT, DPDT, or three-pole double-throw, as required by control application.

5 Plug-in-style relay with 8-pin octal or multiblade plug for DPDT relays and 11-pin
octal or multiblade plug for three-pole double-throw relays.

6.  Construct contacts of silver, silver alloy, or gold.

7. Enclose relay in a clear transparent polycarbonate dust-tight cover.

8. Include LED indication.

9. Performance:
a. Mechanical Life: At least 10 million cycles.
b. Electrical Life: At least 100,000 cycles at rated load.
C. Pickup Time: 15 ms or less.
d. Dropout Time: 10 ms or less.
e. Pull-in Voltage: 85 percent of rated voltage.
f. Dropout Voltage: 50 percent of nominal rated voltage.
g. Power Consumption: 2 VA or less.
h.  Ambient Operating Temperatures: Minus 40 to 115 deg F.

10. Equip relays with coil transient suppression to limit transients to non-damaging
levels.

11.  Plug each relay into industry-standard, 35 mm DIN rail socket. Plug all relays
located in control panels into sockets that are mounted on a DIN rail.

12. Include relay socket with screw terminals. Mold into socket the coincident screw
terminal numbers.
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B.  Multifunction Time-Delay Relays:

1.

N

S©oNOoO

11.

12.

13.

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:

Allen Bradley; by Rockwell Automation

Eaton

IDEC Corporation

Omron Americas

Siemens Industry, Inc., Building Technologies Division
Square D; Schneider Electric USA

~Po0TwD

NRTL listed.

Continuous-duty type, rated for at least 10 A at 240 V ac and 60 Hz.

Relay with up to 4 programmable functions to provide on/off delay, interval, and
recycle timing functions.

Plug-in-style relay with either multi-pin or blade plug.

Construct contacts of silver, silver alloy, or gold.

Enclose relay in a dust-tight cover.

Include knob and dial scale for alternative digital interface for setting delay time.
Visual Status Indication: Power "On" status.

Performance:

Mechanical Life: At least 10 million cycles.

Electrical Life: At least 100,000 cycles at rated load.

Timing Ranges: Multiple ranges from 0.1 seconds to 100 minutes.
Repeatability: Within 2 percent.

Recycle Time: 45 ms.

Minimum Pulse-Width Control: 50 ms.

Power Consumption: 5 VA or less.

Ambient Operating Temperatures: Minus 40 to 115 deg F.

S@ "0 a0 T

Equip relays with transient suppression to limit transients to non-damaging
levels.

Plug each relay into industry-standard, 35 mm DIN rail socket. Plug all relays
located in control panels into sockets that are mounted on a DIN rail.

Include relay socket with screw terminals. Mold into socket the coincident screw
terminal numbers.

C. Latching Relays:

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 Allen Bradley; by Rockwell Automation
b. Eaton

C IDEC Corporation

d Omron Americas
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9.

10.

11.

e. Siemens Industry, Inc., Building Technologies Division
f. Square D; Schneider Electric USA

NRTL listed.

Continuous-duty type, rated for at least 10 A at 250 V ac and 60 Hz.

SPDT, DPDT, or three-pole double-throw, as required by control application.
Plug-in-style relay with either multi-pin or blade plug.

Construct contacts of silver, silver alloy, or gold.

Enclose relay in a clear transparent polycarbonate dust-tight cover.
Performance:

Mechanical Life: At least 10 million cycles.

Electrical Life: At least 100,000 cycles at rated load.
Pickup Time: 15 ms or less.

Dropout Time: 10 ms or less.

Pull-in Voltage: 85 percent of rated voltage.

Dropout Voltage: 50 percent of nominal rated voltage.
Power Consumption: 2 VA or less.

Ambient Operating Temperatures: Minus 40 to 115 deg F.

SQ@ 000 T

Equip relays with coil transient suppression to limit transients to non-damaging
levels.

Plug each relay into industry-standard, 35 mm DIN rail socket. Plug all relays
located in control panels into sockets that are mounted on a DIN rail.

Relay socket with screw terminals. Mold into socket the coincident screw terminal
numbers.

D.  Current Sensing Relays:

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. Eaton

b. Functional Devices Inc

C. NK Technologies

d. Square D; Schneider Electric USA

2. NRTL listed.

3. Monitors ac current.

4, Independent adjustable controls for pickup and dropout current.

5. Energized when supply voltage is present and current is above pickup setting.

6. De-energizes when monitored current is below dropout current.

7. Dropout current is adjustable from 50 to 95 percent of pickup current.

8. Visual indication of contact status.

9. Include current transformer, if required for application.

10. House current sensing relay and current transformer if required in its own
enclosure. Use NEMA 250, Type 1 or Type 12 enclosure for indoors applications
and NEMA 250, Type 4 or Type 4X for outdoor applications.
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E. Combination On-Off Status Sensor and On-Off Control Relays:

1.

o o

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

a. Functional Devices Inc
b. Veris Industries

Description:

a. On-off control and on-off status indication in a single device.
b. LED status indication of activated relay and current trigger.
c.  Closed-Open-Auto override switch located on the load side of relay.

Performance:

a. Ambient Temperature: Minus 30 to 140 deg F.
b.  Voltage Rating: Single-phase loads rated for 300 V ac. Three-phase loads
rated for 600 V ac.

Status Indication:

a. Current Sensor: Integral sensing for single-phase loads up to 20 A and
external solid or split sensing ring for three-phase loads up to 150 A.

b. Current Sensor Range: As required by application.

Current Set Point: Fixed or adjustable, as required by application.

Current Sensor Output:

oo

1)  Solid-state, SPDT contact rated for 30 V ac and dc and for 0.4 A.
2) Solid-state, SPDT contact rated for 120 V ac and 1.0 A.

3) Analog, 0to5o0r10V dc.

4)  Analog, 4 to 20 mA, loop powered.

Relay: SPDT, continuous-duty coil; rated for 10-million mechanical cycles.
Enclosure: NEMA 250, Type 1 or Type 12 enclosure for indoor applications;
NEMA 250, Type 4 or Type 4X enclosure for outdoor applications.

2.11 ELECTRICAL POWER DEVICES

A. Control Transformers:

1.

2.
3.
4.

Sizing Criteria: Size control transformers for total connected load, plus additional
50 percent of connected load for future spare capacity.

Transformer Minimum Capacity: 100 VA.

Protection: Provide transformers with both primary and secondary fuses.
Enclosure: House control transformers in NEMA 250 enclosures, type as
indicated in "Performance Requirements" Article for application.

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

a Acopian Technical Company

b. Emerson Electric Co., Automation Solutions
c IDEC Corporation

d Omron Americas

Description: Linear or switched, regulated power supplies with ac input to one or
multiple dc output(s).

a. Include both line and load regulation to ensure stable output.
b. To protect both power supply and load, include power supply with an
automatic current limiting circuit.

Features:

a. Connection: Plug-in style suitable for mating with standard 8-pin octal
socket. Include power supply with mating mounting socket.

b. Housing: Enclose circuitry in a housing.

C. Local Adjustment: Include screw adjustment on exterior of housing for dc

voltage output.

Mounting: DIN rail.

e.  Visual status indicator.

Q

Performance:

Input Voltage: Nominally 120 V ac, 60 Hz.

Output Voltage: Nominally 24 V dc with plus or minus 1 V dc adjustment.
Output Current: Minimum 100 mA.

Load Regulation: Within 0.1 percent.

Line Regulation: Within 0.05 percent.

Stability: Within 0.1 percent of rated volts after warmup period.

Ripple: 1 mV rms.

@*ooooTw

212 PROCESS TUBING

A.  Products in this article are intended for signals to instruments connected to liquid and
steam systems.

B. Copper Tubing:

1.

aRrwN

Seamless phosphor deoxidized copper, drawn tempered with chemical and
physical properties in accordance with ASTM B75/B75M.

Performance, dimensions, weight, and tolerance in accordance with ASTM B280.
Diameter, as required by application, of not less than nominal 3/8 inch.

Wall thickness, as required by application, but not less than 0.030 inch.

Copper Tubing Connectors and Fittings (for Process Tubing) - Brass,
Compression Type:
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6.

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

1)  BrassCraft Manufacturing Co.; a Masco company

2) DK-LOK USA

3)  Mid-America Fittings, LLC; A Midland Industries Company
4)  Parker (Parker Hannifin)

b. Single or double ferrule design creating a constant tension between fitting
body and fitting nut for leak-free seal.

Copper Tubing Connectors and Fittings (for Process Tubing) - Brass, Solder-
Joint Type:

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

1)  Elkhart Products Corporation; a part of Aalberts Integrated Piping
Systems
2) NIBCO INC.

b. Copper Solder-Joint Fittings: Cast, ASME B16.18 or wrought, ASME
B16.22.

C. Stainless Steel Tubing (for Process Tubing):

1.

arown

Seamless Type 316 stainless steel, Grade TP, cold drawn, annealed and pickled,
and free from scale.

Chemical and physical properties in accordance with ASTM A269/A269M.
Diameter, as required by application, of not less than nominal 3/8 inch.

Wall thickness, as required by application, but not less than 0.035 inch.

Furnish stainless steel tubing in 20 ft. straight random lengths.

D. Stainless Steel Tubing Connectors and Fittings (for Process Tubing) - Stainless Steel,
Compression Type:

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. DK-LOKUSA
b. Parker (Parker Hannifin)
C. Sizto Tech Corporation (STC)

2. Connectors and fittings constructed from Type 316 stainless steel, with collets,
flareless type.
3.  Single or double ferrule design creating a constant tension between fitting body
and fitting nut for leak-free seal.
4. Connect instruments to tubing with connectors having compression connector on
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one end and IPS or NPT thread on other end.

213 CONTROL WIRE AND CABLE

A.  Wire: Single conductor control wiring above 24 V.

1.
2.
3

4.
5,

Wire Size: Minimum 18 AWG.

Conductors: 7/24 soft annealed copper strand with 2- to 2.5-inch lay.
Conductor Insulation: 600 V, Type THWN or Type THHN, and 90 deg C in
accordance with UL 83.

Conductor Insulation Colors: Black (hot), white (neutral), and green (ground).
Furnish on spools.

B.  Single, Twisted-Shielded, Instrumentation Cable above 24 V:

PO~

6.
7

Wire Size: Minimum 18 AWG.

Conductors: Twisted, 7/24 soft annealed copper strand with a 2- to 2.5-inch lay.
Conductor Insulation: Type THHN/THWN or Type TFN rating.

Conductor Insulation Colors:

a. Twisted Pair: Black and white.
b. Twisted Triad: Black, red, and white.

Shielding: 100 percent type, 0.35/0.5-mil aluminum/Mylar tape, helically applied
with 25 percent overlap, and aluminum side in with tinned copper drain wire.
Outer Jacket Insulation: 600 V, 90 deg C rating, and Type TC cable.

Furnish on spools.

C. Single, Twisted-Shielded, Instrumentation Cable 24 V and Less:

1.
2.

3.

4.

5.

6.
7

Wire Size: Minimum 18 AWG.

Conductors: Twisted, 7/24 soft annealed copper stranding with a 2- to 2.5-inch
lay.

Conductor Insulation: Nominal 15-mil thickness, constructed from flame-retardant
PVC.

Conductor Insulation Colors:

a. Twisted Pair: Black and white.
b. Twisted Triad: Black, red, and white.

Shielding: 100 percent type, 1.35-mil aluminum/polymer tape, helically applied
with 25 percent overlap, and aluminum side in with tinned copper drain wire.
Outer Jacket Insulation: 300 V, 105 deg C rating, and Type PLTC cable.
Furnish on spools.

D. LAN and Communication Cable: Comply with DDC system manufacturer requirements
for network being installed.

a. Plenum rated.
b. Unique color that is different from other cables used on Project.
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2.14 ACCESSORIES

A. Manual Valves:

1. Brass Needle Valves:

a.

S@moo00T

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

1)  BrassCraft Manufacturing Co.; a Masco company
2)  Parker (Parker Hannifin)

Pressure Rating: 150 psig.

Temperature Rating: 250 deg F.

Body: Brass.

Seat: Brass.

Handle: Aluminum, brass, or stainless steel T-bar handle.
Connections: Include tubing connections.

Applications: Copper and polyethylene pneumatic tubing.

2. Stainless Steel Needle Valves:

a.

e

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

1) DK-LOK USA
2)  Parker (Parker Hannifin)
3)  Sizto Tech Corporation (STC)

Pressure Rating: 5000 psig.

Temperature Rating: 450 deg F.

Body: Type 316 stainless steel.

Seat: Type 316 stainless steel.

Packing: PTFE.

Handle: Aluminum or stainless steel T-bar handle.

Connections: Include tubing connections.

Applications: Copper pneumatic tubing; copper and stainless steel process
tubing.

3. Bronze Body Ball Valves:

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

1)  Apollo Valves; a part of Aalberts Integrated Piping Systems
2)  Milwaukee Valve Company
3) NIBCO INC.
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Standard: MSS SP-110.
SWP Rating: 150 psig.
CWP Rating: 600 psig.
Body Design: Two piece.
Body Material: Bronze.
Ends: Threaded.

Seats: PTFE.

Stem: Stainless steel.

Ball: Stainless steel, vented.
Handle: Stainless steel with vinyl grip.
Port: Full.

XT T TQ 0200

PART 3 - EXECUTION

3.1

A

3.2

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

1. Verify compatibility with and suitability of substrates.

Examine roughing-in for instruments installed in piping to verify actual locations of
connections before installation.

Examine roughing-in for instruments installed in duct systems to verify actual locations
of connections before installation.

Examine walls, floors, roofs, and ceilings for suitable conditions where product will be
installed.

Prepare written report, endorsed by Installer, listing conditions detrimental to
performance of the Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

DDC SYSTEM INTERFACE WITH OTHER SYSTEMS AND EQUIPMENT
Communication Interface to Equipment with Integral Controls:

1. DDC system has communication interface with equipment having integral
controls and having communication interface for remote monitoring or control.

2. Equipment to Be Connected:

a. Chillers specified in Section 236423.13 "Air-Cooled, Scroll Water Chillers."

DIRECT DIGITAL CONTROL (DDC) SYSTEM 230923 - 25
FOR HVAC



Spruce Creek Elementary Project No. 2648251
Replace 60 Ton Chiller

3.3

A

3.4

C.

FOR HVAC

DDC SYSTEM INTERFACE WITH EXISTING SYSTEMS

Interface with Existing Systems:

1.

2.

Interface DDC systems with existing systems to achieve integration indicated.

Monitoring and Control of DDC System by Existing Control System:

a.

b.

Satisfy DDC system performance requirements when monitoring and
controlling DDC system by existing control system.

Operator of existing system to upload, download, monitor, trend, control,
and program every /O point in DDC system from existing control system
using existing control system software and operator workstations.

Make interface so operator of existing system is not required to learn new
software for remote monitoring and control from existing control system.
Make interface of DDC system into existing control system transparent to
operators of existing control system and allow operators to monitor and
control DDC system from any operator workstation connected to existing
control system.

Integration of Existing Control System into DDC System:

a.

b.

Satisfy existing control system performance requirements when monitoring
and controlling existing control system through DDC system.

Operator to upload, download, monitor, alarm, report, trend, control, and
program every I/O point in existing system from DDC system using
operator workstations and software provided. Combined systems to share
one database.

Make interface of existing control system 1/O points into DDC system
transparent to operators. Make all operational capabilities identical
regardless of whether I/O already exists, or I/O is being installed.

CONTROL DEVICES FOR INSTALLATION BY INSTALLERS

Deliver selected control devices, specified in indicated HVAC instrumentation and
control device Sections, to identified equipment and systems manufacturers for factory
installation and to identified installers for field installation.

Deliver the following to duct fabricator and Installer for installation in ductwork. Include
installation instructions to Installer and supervise installation for compliance with
requirements.

1.
2.

3.

Control dampers, which are specified in Section 230923.12 "Control Dampers."
Airflow sensors and switches, which are specified in Section 230923.14 "Flow

Instruments."
Pressure sensors, which are specified in Section 230923.23 "Pressure
Instruments."

Deliver the following to plumbing and HVAC piping installers for installation in piping.
Include installation instructions to Installer and supervise installation for compliance

DIRECT DIGITAL CONTROL (DDC) SYSTEM 230923 - 26



Spruce Creek Elementary Project No. 2648251
Replace 60 Ton Chiller

with requirements.

1.
2

Control valves, which are specified in Section 230923.11 "Control Valves."
Pipe-mounted flow meters, which are specified in Section 230923.14 "Flow
Instruments."

Pipe-mounted sensors, switches, and transmitters. Flow meters are specified in
Section 230923.14 "Flow Instruments."

Tank-mounted sensors, switches, and transmitters. Pressure sensors, switches,
and transmitters are specified in Section 230923.23 "Pressure Instruments."
Liquid temperature sensors, switches, and transmitters are specified in Section
230923.27 "Temperature Instruments."

Pipe- and tank-mounted thermowells. Liquid thermowells are specified in Section
230923.27 "Temperature Instruments."

3.5 CONTROL DEVICES FOR EQUIPMENT MANUFACTURER FACTORY
INSTALLATION

A.  Deliver the following to air-handling unit manufacturer for factory installation. Include
installation instructions to air-handling unit manufacturer.

1.

9.

Programmable application or application-specific controller.

Unit-mounted DDC control dampers and actuators, which are specified in Section
230923.12 "Control Dampers."

Unit-mounted airflow sensors, switches, and transmitters, which are specified in
Section 230923.14 "Flow Instruments."

Unit-mounted gas sensors, and transmitters, which are specified in Section
230923.16 "Gas Instruments."

Unit-mounted leak-detection switches, which are specified in Section 230923.18
"Leak Detection Instruments."

Unit-mounted pressure sensors, switches, and transmitters, which are specified
in Section 230923.23 "Pressure Instruments."

Unit-mounted speed sensors, switches, and transmitters, which are specified in
Section 230923.24 "Speed Instruments."

Unit-mounted temperature sensors, switches, and transmitters. Air-temperature
sensors, switches, and transmitters are specified in Section 230923.27
"Temperature Instruments."

Relays.

B.  Deliver the following to terminal unit manufacturer for factory installation. Include
installation instructions to terminal unit manufacturer.

1. Programmable application or application-specific controller.

2. Electric damper actuator. Damper actuators are specified in Section 230923.12
"Control Dampers."

3. Unit-mounted flow and pressure sensors, transmitters, and transducers. Flow
sensors, transmitters, and transducers are specified in Section 230923.14 "Flow
Instruments." Pressure sensors, switches, and transmitters are specified in
Section 230923.23 "Pressure Instruments."

4. Unit-mounted temperature sensors. Air-temperature sensors, switches, and
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3.6

transmitters are specified in Section 230923.27 "Temperature Instruments."
5. Relays.

Deliver the following to fan-coil unit manufacturer for factory installation. Include
installation instructions to fan-coil unit manufacturer.

1. Programmable application or application-specific controller.

2. Unit-mounted temperature sensors. Air-temperature sensors, switches, and
transmitters are specified in Section 230923.27 "Temperature Instruments."

3. Flow and pressure switches. Air and liquid flow sensors, transmitters, and
transducers are specified in Section 230923.14 "Flow Instruments." Pressure
sensors, switches, and transmitters are specified in Section 230923.23 "Pressure
Instruments."

4. Leak-detection switches, which are specified in Section 230923.18 "Leak
Detection Instruments."

5. Relays.

GENERAL INSTALLATION REQUIREMENTS
Install products to satisfy more stringent of all requirements indicated.
Install products level, plumb, parallel, and perpendicular with building construction.

Support products, tubing, piping wiring, and raceways. Brace products to prevent
lateral movement and sway or a break in attachment when subjected to force.

If codes and referenced standards are more stringent than requirements indicated,
comply with requirements in codes and referenced standards.

Fabricate openings and install sleeves in ceilings, floors, roof, and walls required by
installation of products. Before proceeding with drilling, punching, and cutting, check for
concealed work to avoid damage. Patch, flash, grout, seal, and refinish openings to
match adjacent condition.

Firestop Penetrations Made in Fire-Rated Assemblies: Comply with requirements in
Section 078413 "Penetration Firestopping.”

Seal penetrations made in acoustically rated assemblies. Comply with requirements in
Section 079200 "Joint Sealants."

Welding Requirements:

1. Restrict welding and burning to supports and bracing.

2. No equipment is cut or welded without approval. Welding or cutting will not be
approved if there is risk of damage to adjacent Work.

3. Welding, where approved, is to be by inert-gas electric arc process and is to be
performed by qualified welders in accordance with applicable welding codes.

4. If requested on-site, show satisfactory evidence of welder certificates indicating
ability to perform welding work intended.
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Fastening Hardware:

1. Wrenches, pliers, and other tools that damage surfaces of rods, nuts, and other
parts are prohibited for work of assembling and tightening fasteners.

2. Tighten bolts and nuts firmly and uniformly. Do not overstress threads by
excessive force or by oversized wrenches.

3. Lubricate threads of bolts, nuts, and screws with graphite and oil before

assembly.

J. If product locations are not indicated, install products in locations that are accessible
and that will permit service and maintenance from floor, equipment platforms, or
catwalks without removal of permanently installed furniture and equipment.

K.  Corrosive Environments:

1. Avoid or limit use of materials in corrosive airstreams and environments
including, but not limited to, the following:
a. Laboratory exhaust-air streams.
b. Process exhaust-air streams.

2. When conduit is in contact with a corrosive airstream and environment, use Type
316 stainless steel conduit and fittings or conduit and fittings that are coated with
a corrosive-resistant coating that is suitable for environment. Comply with
requirements for installation of raceways and boxes specified in Section
260533.13 "Conduits for Electrical Systems," Section 260533.16 "Boxes and
Covers for Electrical Systems," and Section 260533.23 "Surface Raceways for
Electrical Systems."

3. Where instruments are located in a corrosive airstream and are not already
corrosive resistant from instrument manufacturer, field install products in NEMA
250, Type 4X instrument enclosure constructed of Type 316L stainless steel.

3.7 INSTALLATION OF CONTROLLERS

A. Install controllers in enclosures to comply with indicated requirements.

B.  Connect controllers to field power supply and to UPS units where indicated.

C. Install controllers with latest version of applicable software and configure to execute
requirements indicated.

D. Test and adjust controllers to verify operation of connected 1/O to achieve performance
indicated requirements while executing sequences of operation.

E. Installation of Network Controllers:

1. DDC system provider and DDC system manufacturer to determine quantity and
location of network controllers to satisfy requirements indicated.
2. Install controllers in a protected location that is easily accessible by operators.
3. Locate top of controller within 72 inches of finished floor.
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F. Installation of Programmable Application Controllers:

1. DDC system provider and DDC system manufacturer to determine quantity and
location of programmable application controllers to satisfy requirements
indicated.

2. Install controllers in a protected location that is easily accessible by operators.

3. Locate top of controller within 72 inches of finished floor, except where dedicated
controllers are installed at terminal units.

G. Application-Specific Controllers:

1. DDC system provider and DDC system manufacturer to determine quantity and
location of application-specific controllers to satisfy requirements indicated.

2. For controllers not mounted directly on equipment being controlled, install
controllers in a location that is easily accessible by operators.

3.8 ELECTRIC POWER CONNECTIONS

A.  Connect electrical power to DDC system products requiring electrical power
connections.

B. Design of electrical power to products not indicated with electric power is delegated to
DDC system provider and installing trade to provide a fully functioning DDC system.
Work is to comply with NFPA 70 and other requirements indicated.

C.  Comply with requirements in Section 262816 "Enclosed Switches and Circuit Breakers"
for electrical power circuit breakers.

D. Comply with requirements in Section 260519 "Low-Voltage Electrical Power
Conductors and Cables" for electrical power conductors and cables.

E. Comply with requirements in Section 260533.13 "Conduits for Electrical Systems,"
Section 260533.16 "Boxes and Covers for Electrical Systems," and Section 260533.23
"Surface Raceways for Electrical Systems" for electrical power raceways and boxes.

3.9 INSTALLATION OF PROCESS TUBING

A. Install process tubing for signal to instruments in liquid and steam systems.
Instruments include, but are not limited to, the following:

1. Meters.

2. Sensors.

3. Switches.

4. Transmitters.

B.  Support tubing in accordance with MSS SP-58, but at intervals no more than 60 inches
apart.

C. Install minimum NPS 1/2 process tubing for industrial-grade sensors, transmitters, and
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switches. Install bushings where required.

D. Make smooth tubing bends with a bending tool. Flattened or wrinkled bends are
unacceptable.

E. Support tubing independent of other trades.
F. Route tubing parallel to and at right angles to building construction.
G. Install tubing concealed in areas with ceilings.

H. Install dirt leg with an isolation valve and threaded plug in drain valve at each
connection to a transmitter and switch.

. Insulate process piping and tubing connected to hot water and steam systems for
personnel protection if surface temperature exceeds 120 deg F. Only insulate piping
and tubing within maintenance personnel reach from floor, platform, or catwalk.

J. Wrap pipe threads of fitting in process tubing with service temperatures below 350
deg F with single wrap of PTFE tape.

K.  Coat pipe threads of fittings on process tubing in services with temperatures exceeding
350 deg F with pipe compound before being made up to reduce possibility of galling.

L. Do not make tubing connections to a fitting before completing makeup of connection.

M.  Check tubing for correct diameter and wall thickness. Cut the tube ends square and
deburred. Exercise care during cutting to keep tubing round.

N. Do not install fittings close to a bend. Straight length of tubing, not deformed by
bending, is required for proper connection.

O. Align tubing with fitting when installed. Avoid springing tube into position.

P. Install tubing with extreme care to keep foreign matter out of system. Plug open tubing
ends to keep out dust, dirt, and moisture.

Q. Do not attach tubing to equipment that may be removed frequently for maintenance or
may impart vibration and expansion from temperature change.

R.  Protect exposed tubing in mechanical equipment rooms from inadvertent mechanical
damage within 76 inches above floor. Use aluminum channel reversed and secured
over tubing to protect tubing from damage.

S.  Identify above-grade process tubing as follows:

Every 50 ft. of straight run.

At least once for each branch within 36 inches of main tee.

Near each change in direction.

Within 36 inches of each ceiling, floor, roof, and wall penetration.

Where exposed to and where concealed from view, including above ceiling

abron-~
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plenums, shafts, and chases.

Near each isolation valve.

Mark each instrument tube connection with a number-coded identification. Each
unique tube is to have same unique number at instrument connection and
termination at opposite end of tube.

T.  Process Tubing Isolation Valves Installation:

Install valves full size of piping and tubing.
Install isolation valves at the following locations:

a. Process connection.
b. Inlet to each instrument including, sensors, transmitters, switches, gauges,
and other control devices.

Locate valves to be readily accessible from floor.
Install needle valves for isolation and throttling applications. Option to install ball
valves in lieu of needle valves for isolation only applications.

3.10 INSTALLATION OF CONTROL WIRE, CABLE, AND RACEWAY

A.  Comply with NECA 1.

B. Wire and Cable Installation:

1.

Comply with installation requirements in Section 260523 "Control-Voltage
Electrical Power Cables."

2. Comply with installation requirements in Section 271313 "Communications
Copper Backbone Cabling."

3. Comply with installation requirements in Section 271513 "Communications
Copper Horizontal Cabling."

4. Install cables with protective sheathing that is waterproof and capable of
withstanding continuous temperatures of 90 deg C with no measurable effect on
physical and electrical properties of cable.

a. Provide shielding to prevent interference and distortion from adjacent
cables and equipment.

5. Terminate wiring in a junction box.

a.  Clamp cable over jacket in a junction box.
b. Individual conductors in the stripped section of cable is to be slack between
the clamping point and terminal block.

6. Terminate field wiring and cable not directly connected to instruments and control
devices having integral wiring terminals using terminal blocks.

7. Install signal transmission components in accordance with IEEE C2, REA Form
511a, NFPA 70, and as indicated.

8. Use shielded cable to transmitters.
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9. Use shielded cable to temperature sensors.
10. Perform continuity and meager testing on wire and cable after installation.

C. Conduit Installation:

1. Comply with Section 260533.13 "Conduits for Electrical Systems," Section
260533.16 "Boxes and Covers for Electrical Systems," and Section 260533.23
"Surface Raceways for Electrical Systems" for control-voltage conductors.

2. Comply with Section 270528 "Pathways for Communications Systems" for
balanced twisted pair cabling and optical fiber installation.

3.1 DDC SYSTEM 1/0 CHECKOUT PROCEDURES
A.  Check installed products before continuity tests, leak tests, and calibration.
B.  Check instruments for proper location and accessibility.

C. Check instruments for proper installation on direction of flow, elevation, orientation,
insertion depth, or other applicable considerations that will impact performance.

D. Check instrument tubing for proper isolation, fittings, slope, dirt legs, drains, material,
and support.

E. Control Valve Checkout:

Verify that control valves are installed correctly for flow direction.

Verify that valve body attachment is properly secured and sealed.

Verify that valve actuator and linkage attachment are secure.

Verify that actuator wiring is complete, enclosed, and connected to correct power
source.

Verify that valve ball, disc, or plug travel is unobstructed.

After piping systems have been tested and put into service, but before insulating
and balancing, inspect each valve for leaks. Adjust or replace packing to stop
leaks. Replace valve if leaks persist.

PO~
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F. Instrument Checkout:

1. Verify that instrument is correctly installed for location, orientation, direction, and
operating clearances.

2. Verify that attachment is properly secured and sealed.

3. Verify that conduit connections are properly secured and sealed.

4. Verify that wiring is properly labeled with unique identification, correct type, and
size and is securely attached to proper terminals.

5. Inspect instrument tag against approved submittal.

6 For instruments with tubing connections, verify that tubing attachment is secure
and isolation valves have been provided.

7. For flow instruments, verify that recommended upstream and downstream
distances have been maintained.

8. For temperature instruments, verify the following:
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a. Sensing element type and proper material.
b. Length and insertion.

3.12 DDC SYSTEM I/0O ADJUSTMENT, CALIBRATION, AND TESTING

A.  Calibrate each instrument installed that is not factory calibrated and provided with
calibration documentation.

B. Provide written description of proposed field procedures and equipment for calibrating
each type of instrument. Submit procedures before calibration and adjustment.

C. For each analog instrument, make three-point test of calibration for both linearity and
accuracy.

D. Equipment and procedures used for calibration to comply with instrument
manufacturer's written instructions.

E. Provide diagnostic and test equipment for calibration and adjustment.

1. Use field testing and diagnostic instruments and equipment with an accuracy at
least twice the instrument accuracy of instrument to be calibrated. For example,
test and calibrate an installed instrument with accuracy of 1 percent using field
testing and diagnostic instrument with accuracy of 0.5 percent or better.

F. Calibrate each instrument in accordance with instruction manual supplied by
instrument manufacturer.

G. If after calibration the indicated performance cannot be achieved, replace out-of-
tolerance instruments.

H.  Comply with field testing requirements and procedures indicated by ASHRAE's
Guideline 11, "Field Testing of HVAC Controls Components," in the absence of specific
requirements, and to supplement requirements indicated.

l. Analog Signals:

1. Check analog voltage signals using a precision voltage meter at zero, 50, and
100 percent.

2. Check analog current signals using a precision current meter at zero, 50, and
100 percent.

3. Check resistance signals for temperature sensors at zero, 50, and 100 percent of
operating span using a precision-resistant source.

J. Digital Signals:

1. Check digital signals using a jumper wire.
2. Check digital signals using an ohmmeter to test for contact making or breaking.

K. Control Valves:
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1. Stroke and adjust control valves following manufacturer's recommended
procedure, from 100 percent open to 100 percent closed and back to 100 percent
open.

2. Check and document open and close cycle times for applications with cycle time
less than 30 seconds.

3. For control valves equipped with positive position indication, check feedback
signal at multiple positions to confirm proper position indication.

L. Meters: Check meters at zero, 50, and 100 percent of Project design values.
M.  Sensors: Check sensors at zero, 50, and 100 percent of Project design values.
N.  Switches: Calibrate switches to make or break contact at set points indicated.
O. Transmitters:

1. Check and calibrate transmitters at zero, 50, and 100 percent of Project design
values.

2. Calibrate resistance temperature transmitters at zero, 50, and 100 percent of
span using a precision-resistant source.

3.13 DDC SYSTEM CONTROLLER CHECKOUT
A.  Verify power supply.

1. Verify voltage, phase, and hertz.

2. Verify that protection from power surges is installed and functioning.

3. Verify that ground fault protection is installed.

4. If applicable, verify if connected to UPS unit.

5. If applicable, verify if connected to backup power source.

6. If applicable, verify that power conditioning units are installed.

B.  Verify that wire and cabling are properly secured to terminals and labeled with unique
identification.
C.  Verify that spare I/O capacity is provided.
3.14 DDC CONTROLLER I/O CONTROL LOOP TESTS
A. Testing:

1. Test every 1/O point connected to DDC controller to verify that safety and
operating control set points are as indicated and as required to operate controlled
system safely and at optimum performance.

2. Test every 1/O point throughout its full operating range.

3. Test every control loop to verify that operation is stable and accurate.

4. Adjust control loop proportional, integral, and derivative settings to achieve
optimum performance while complying with performance requirements indicated.
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10.

Document testing of each control loop's precision and stability via trend logs.
Test and adjust every control loop for proper operation according to sequence of
operation.

Test software and hardware interlocks for proper operation. Correct deficiencies.
Operate each analog point at the following:

a.  Upper quarter of range.
b. Lower quarter of range.
C. At midpoint of range.

Exercise each binary point.

For every 1/0O point in DDC system, read and record each value at operator
workstation, at DDC controller, and at field instrument simultaneously. Value
displayed at operator workstation, at DDC controller, and at field instrument must
match.

Prepare and submit report documenting results for each 1/0O point in DDC system
and include in each I/O point a description of corrective measures and
adjustments made to achieve desire results.

3.15 ADJUSTING

A.  Occupancy Adjustments: When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied
conditions. Provide up to two visits to Project during other-than-normal occupancy
hours for this purpose.

END OF SECTION 230923
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SECTION 230923.23 - PRESSURE INSTRUMENTS

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY

Section Includes:

1.

Liquid-pressure transmitters.

Related Requirements:

1.

Section 230923 "Direct Digital Control (DDC) System for HVAC" for control
equipment and software, relays, electrical power devices, uninterruptible power
supply units, wire, and cable.

2. Section 230993.11 "Sequence of Operations for HYAC DDC" for sequences of
operation requirements that relate to this Section.
DEFINITIONS

HART: Highway addressable remote transducer protocol.

ACTION SUBMITTALS

Product Data: For each type of product.

1.

2.

3.

4.

Construction details, material descriptions, dimensions of individual components
and profiles, and finishes.

Operating characteristics; electrical characteristics; and furnished accessories
indicating process operating range, accuracy over the instrument operating
range, control signal over the instrument operating range, default control signal to
be used by controller with loss of power to instrument, calibration data specific to
each unique application, electrical power requirements, and limitations of
ambient operating environment, including temperature and humidity.

Product description with complete technical data, performance curves, and
product specification sheets.

Installation instructions, including factors affecting performance.

Shop Drawings:

1.

Include plans, elevations, sections, and mounting details.

Include details of product assemblies. Indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and
size of each field connection.

Include number-coded identification system for unique identification of wiring,
cable, and tubing ends.
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1.4

A

1.5

INFORMATIONAL SUBMITTALS

Coordination Drawings: Plan drawings and corresponding product installation details,
drawn to scale, on which the following items are shown and coordinated with each
other, using input from installers of the items involved:

1. Product installation location shown in relationship to room, duct, pipe, and
equipment.

2. Wall-mounted instruments located in finished space, showing relationship to light
switches, fire alarm devices, and other installed devices.

3. Size and location of wall access panels for instruments installed behind walls.

4.  Size and location of ceiling access panels for instruments installed in accessible
ceilings.

Product Certificates: For each product requiring a certificate.
Source quality-control reports.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For instruments to include in operation and
maintenance manuals.

PART 2 - PRODUCTS

21

A

PERFORMANCE REQUIREMENTS
Environmental Conditions:

1. Instruments must operate without performance degradation under the ambient
environmental temperature, pressure, humidity, and vibration conditions specified
and encountered for installed location.

a. If instrument alone cannot comply with requirement, install instrument in a
protective enclosure that is isolated and protected from conditions
impacting performance. Enclosure is to be internally insulated, electrically
heated and cooled, filtered, and ventilated as required by instrument and
application.

2. Protect instruments and accessories with enclosures satisfying the following
minimum requirements unless more stringent requirements are indicated.
Instruments not available with integral enclosures complying with requirements
indicated are to be housed in protective secondary enclosures. Base NEMA 250
enclosure requirements on instrument-installed locations as follows:

a.  Outdoors, Protected: Type 3R.
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Outdoors, Unprotected: Type 4.

Indoors, Heated with Filtered Ventilation: Type 1.

Indoors, Heated with Nonfiltered Ventilation: Type 2 or Type 12.
Indoors, Heated and Air-Conditioned: Type 1.

Mechanical Equipment Rooms:

~®oo0UT

1)  Air-Moving Equipment Rooms: Type 1.

g. Localized Areas Exposed to Washdown: Type 4.

2.2 LIQUID-PRESSURE TRANSMITTERS
A.  Liquid-Pressure Transmitter, Differential Type - 1 Percent Accuracy:

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. MAMAC Systems, Inc.
2. Performance:

Range: Approximately 2 times set point.

Accuracy: Within 1 percent of the full-scale range.

C. Overpressure: Proof pressure 3 times full-scale range, burst pressure 5
times full-scale range.

d. Compensated Temperature Limits: Zero to 180 deg F.

Thermal Effects: 0.025 percent of full scale per degree F.

Transmitter is to be shock and vibration tolerant without impacting

performance.

oo

o

3. Analog Output Current Signal:

a. Two-wire, 4 to 20 mA dc current source.
b. Signal capable of operating into 1000-ohm load.

4.  Analog Output Voltage Signals:

a. Three wire, field selectable from zeroto 5 V or zero to 10 V.
b. Minimum Load Resistance: 1000 ohms.

5. Construction:

a. Enclosure: Corrosion-resistant steel with baked-enamel finish and
removable front cover.

Enclosure NEMA Rating: NEMA 250, Type 1.

Wetted Parts: Constructed of stainless steel.

Process Connections: Threaded NPT, 1/8-inch.

Conduit Connections: 1/2-inch trade-size conduit on side of instrument
enclosure.

©Q00UT
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2.3

f. Wiring Connections: Screw terminal block.
g. Vertical plane mounting.
h. Mounting Bracket: Appropriate for installation.

SOURCE QUALITY CONTROL
Factory Tests and Inspections: Test and inspect assembled pressure instruments, as
indicated by instrument requirements. Affix standards organization's certification and

label.

Prepare test and inspection reports as applicable.

PART 3 - EXECUTION

3.1

A

3.2

EXAMINATION

Examine substrates and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of
the Work.

Examine roughing-in for instruments installed in piping systems to verify actual
locations of connections before installation.

Examine roughing-in for instruments installed in duct systems to verify actual locations
of connections before installation.

Prepare written report, endorsed by Installer, listing conditions detrimental to
performance.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION, GENERAL

Install products level, plumb, parallel, and perpendicular with building construction.
Support instruments, tubing, piping wiring, and conduit to comply with requirements
indicated. Brace all products to prevent lateral movement, sway, or a break in
attachment.

Provide ceiling, floor, roof, wall openings, and sleeves required by installation. Before
proceeding with drilling, punching, or cutting, check location for concealed products
that could potentially be damaged. Patch, flash, grout, seal, and refinish openings to
match adjacent condition.

Fastening Hardware:

1. Wrenches, pliers, and other tools that cause damage to or mar surfaces of rods,
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nuts, and other parts are prohibited for work of assembling and tightening nuts.

2. Tighten bolts and nuts firmly and uniformly. Do not to overstress threads by using
excessive force or oversized wrenches.
3. Lubricate threads of bolts, nuts, and screws with graphite and oil before
assembly.
E. Install products in locations that are accessible and that permit calibration and

maintenance from floor, equipment platforms, or catwalks. Where ladders are required
for Owner's access, confirm unrestricted ladder placement is possible under occupied
condition.

F. Corrosive Environments:

1.
2.
3

Use products that are suitable for environment to which they are subjected.
Avoid or limit use of materials in corrosive environments.

When conduit is in contact with a corrosive environment, use Type 316 stainless
steel conduit and fittings or conduit and fittings that are coated with a corrosive-
resistant coating that is suitable for environment.

Where instruments are located in a corrosive environment and are not corrosive
resistant from the manufacturer, field install products in a NEMA 250, Type 4X
enclosure constructed of Type 316L stainless steel.

3.3 INSTALLATION OF PRESSURE INSTRUMENTS

A.  Mounting Location:

1.

2.

Rough-in: Outline instrument-mounting locations before setting instruments and
routing, cable, wiring, tubing, and conduit to final location.

Install switches and transmitters for air and liquid pressure associated with
individual air-handling units and associated connected ductwork and piping near
air-handlings units co-located in air-handling unit system control panel, to provide
service personnel a single and convenient location for inspection and service.
Install liquid and steam pressure switches and transmitters for indoor applications
in mechanical equipment rooms. Do not locate in user-occupied space unless
indicated specifically on Drawings.

Install air-pressure switches and transmitters for indoor applications in
mechanical equipment rooms. Do not locate in user-occupied space unless
indicated specifically on Drawings.

Mount switches and transmitters not required to be mounted within system
control panels on walls, floor-supported freestanding pipe stands, or floor-
supported structural support frames. Use manufacturer mounting brackets to
accommodate field mounting. Securely support and brace products to prevent
vibration and movement.

Install instruments (except pressure gauges) in steam, liquid, and liquid-sealed
piped services below their process connection point. Slope tubing down to
instrument with a slope of 2 percent.

B.  Mounting Height:

1.

Mount remote displays, switches and transmitters, located in mechanical
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equipment rooms and other similar space not subject to code, state, and federal
accessibility requirements, within a range of 42 to 72 inches above the adjacent
floor, grade, or service catwalk or platform.

a. Mount at 60 inches.

C. Seal penetrations to ductwork, plenums, and air-moving equipment to comply with duct
static pressure class and leakage and seal classes indicated using neoprene gaskets
or grommets.

D. Liquid-Pressure Transmitters:

1. Where process connections are installed in mechanical equipment room, install
transmitter in convenient and accessible location near system control panel.

2. Where process connections are installed outside mechanical rooms, route
processing tubing to mechanical room housing system control panel and locate
transmitter near system control panel.

3. Where multiple transmitters serving same system are installed in same room,
install transmitters by system to provide service personnel a single and
convenient location for inspection and service.

4. System process tubing connection to be full size of switch connection, but not
less than NPS 1/2. Install stainless steel bushing if required to mate switch to
system connection.

5. Connect process tubing from point of system connection and extend to
transmitter.

6. Install isolation valves in process tubing as close to system connection as
practical.

7. Install dirt leg and drain valve at each transmitter connection.

8. Do not mount transmitters on equipment.

9. Install in a location free from vibration, heat, moisture, or adverse effects, which

could damage and hinder accurate operation.

3.4 ELECTRIC POWER
A. Provide electrical power to products requiring electrical connections.

B.  Provide power wiring. Comply with requirements in Section 260519 "Low-Voltage
Electrical Power Conductors and Cables."

C. Ground equipment in accordance with Section 260526 "Grounding and Bonding for
Electrical Systems."

D. Provide raceways. Comply with requirements in Section 260533.13 "Conduits for
Electrical Systems" and Section 260533.16 "Boxes and Covers for Electrical Systems."

E. Provide circuit breakers. Comply with requirements in Section 262816 "Enclosed
Switches and Circuit Breakers."

F. Install electrical devices furnished by instrument manufacturer, but not factory
mounted, in accordance with NFPA 70 and NECA 1.
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G.

3.5

3.6

3.7

3.8

Install nameplate at each instrument electrical connection, indicating electrical
equipment designation and circuit number feeding connection.

1. Nameplates are to be laminated acrylic or melamine plastic signs, as specified in
Section 260553 "ldentification for Electrical Systems."

2. Nameplates are to be laminated acrylic or melamine plastic signs with a black
background and engraved white letters at least 1/2 inch high.

CONTROL CONNECTIONS

Install control signal wiring to field-mounted control devices.

Connect control signal wiring in accordance with Section 260523 "Control-Voltage
Electrical Power Cables."

Provide raceways. Comply with requirements in Section 260533.13 "Conduits for
Electrical Systems" and Section 260533.16 "Boxes and Covers for Electrical Systems.

IDENTIFICATION

Identify system components, wiring, cabling, and terminals. Each piece of wire, cable,
and tubing is to have the same designation at each end for operators to determine
continuity at points of connection. Comply with requirements for identification specified
in Section 260553 "ldentification for Electrical Systems."

Install engraved phenolic nameplate with instrument identification.

CLEANING

Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels, and other
foreign materials from exposed interior and exterior surfaces.

CHECKOUT PROCEDURES

Check out installed products before continuity tests, leak tests, and calibration.
Check instruments for proper location and accessibility.

Check instruments for proper installation with respect to direction of flow, elevation,
orientation, insertion depth, or other applicable considerations that impact

performance.

Check instrument tubing for proper isolation, fittings, slope, dirt legs, drains, material,
and support.
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3.9 ADJUSTMENT, CALIBRATION, AND TESTING
A. Description:

1. Calibrate each instrument installed that is not factory calibrated and provided with
calibration documentation.

2. Submit a written description of proposed field procedures and equipment for
calibrating each type of instrument. Submit procedures before calibration and
adjustment.

3. For each analog instrument, perform a three-point calibration test for both
linearity and accuracy.

4. Equipment and procedures used for calibration must comply with instrument
manufacturer's recommendations.

5. Furnish diagnostic and test equipment for calibration and adjustment.

6. Field instruments and equipment used to test and calibrate installed instruments
to have accuracy at least twice the instrument accuracy being calibrated. For
example, an installed instrument with an accuracy of 1 percent is to be checked
by an instrument with an accuracy of 0.5 percent.

7. Calibrate each instrument in accordance with instrument instruction manual
supplied by manufacturer.

8. If, after calibration, indicated performance cannot be achieved, replace out-of-
tolerance instruments.

9. Comply with field-testing requirements and procedures indicated by ASHRAE
Guideline 11, "Field Testing of HVAC Controls Components," in the absence of
specific requirements, and to supplement requirements indicated.

B. Analog Signals:

1. Check analog voltage signals using a voltage meter at zero, 50, and 100 percent.
2. Check analog current signals using a current meter at zero, 50, and 100 percent.

C. Digital Signals:

1. Check digital signals using a jumper wire.
2. Check digital signals using an ohmmeter to test for contact.

D. Sensors: Check sensors at zero, 50, and 100 percent of project design values.
E. Switches: Calibrate switches to make or break contact at set points indicated.
F.  Transmitters:
1. Check and calibrate transmitters at zero, 50, and 100 percent of project design

values. Field calibration is not required for instruments that have been factory
calibrated and provided with certificates.

END OF SECTION 230923.23
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SECTION 230923.27 - TEMPERATURE INSTRUMENTS

PART 1 - GENERAL

1.1

A

1.2

1.3

SUMMARY
Section Includes:

1. Liquid and steam temperature sensors.
2. Liquid and steam temperature transmitters.

Related Requirements:

1. Section 230923 "Direct-Digital Control System for HVAC" for control equipment
and software, relays, electrical power devices, uninterruptible power supply units,
wire, and cable.

2. Section 230993.11 "Sequence of Operations for HYAC Controls" for
requirements that relate to this Section.

DEFINITIONS

HART (Highway Addressable Remote Transducer) Protocol: The global standard for
sending and receiving digital information across analog wires between smart devices
and control or monitoring systems through bidirectional communication that provides
data access between intelligent field instruments and host systems. A host can be any
software application from a technician's hand-held device or laptop to a plant's process
control, asset management, safety, or other system using any control platform.

PIR: Passive infrared.

RTD: Resistance temperature detector.

ACTION SUBMITTALS
Product Data:
1. For the following:

a. Liquid and steam temperature sensors.
b. Liquid and steam temperature transmitters.

2. Construction details, material descriptions, dimensions of individual components
and profiles, and finishes.

3. Operating and performance characteristics, electrical characteristics, functional
characteristics, and furnished accessories indicating process operating range,
accuracy over range, control signal over range, default control signal with loss of
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1.4

power, calibration data specific to each unique application, electrical power
requirements, and limitations of ambient operating environment, including
pressure, temperature, and humidity.

4. Product description with complete technical data, performance curves, and
product specification sheets.

5. Installation operation and maintenance instructions, including factors affecting
performance.

Shop Drawings:

-_—

Include plans, elevations, sections, and mounting details.

2. Include details of product assemblies. Indicate dimensions, weights, loads,
required clearances, method of field assembly, components, and location and
size of each field connection.

Include diagrams for power, signal, and control wiring.

Include number-coded identification system for unique identification of wiring,
cable, and tubing ends.

P w

Samples: For each exposed product installed in finished space.

INFORMATIONAL SUBMITTALS

Coordination Drawings: Plan drawings and corresponding product installation details,
or Building Information Model (BIM), drawn to scale, showing the items described in
this Section and coordinated with all building trades:

1. Product installation location shown in relationship to room, duct, pipe, and
equipment.

2. Wall-mounted instruments located in finished space showing relationship to light
switches, fire-alarm devices, and other installed devices.

3. Sizes and locations of wall access panels for instruments installed behind walls.

4.  Sizes and locations of ceiling access panels for instruments installed in
inaccessible ceilings.

Product Certificates: For each product requiring a certificate.
Source quality-control reports.

Field quality-control reports.

PART 2 - PRODUCTS

2.1

A

PERFORMANCE REQUIREMENTS
Environmental Conditions:

1. Instruments are to operate without performance degradation under the ambient
environmental temperature, pressure, humidity, and vibration conditions specified
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and encountered for installed location.

a. If instrument alone cannot meet requirement, install instrument in a
protective enclosure that is isolated and protected from conditions
impacting performance. Enclosure is to be internally insulated, electrically
heated and cooled, filtered, and ventilated as required by instrument and
application.

2. Instruments and accessories are to be protected with enclosures satisfying the
following minimum requirements unless more stringent requirements are
indicated. Instruments not available with integral enclosures complying with
requirements indicated are to be housed in protective secondary enclosures.
Instrument's installed location is to dictate NEMA 250 enclosure requirements:

Outdoors, Protected: Type 3R.

Outdoors, Unprotected: Type 4.

Indoors, Heated with Filtered Ventilation: Type 1.

Indoors, Heated with Nonfiltered Ventilation: Type 2 or Type 12.
Indoors, Heated and Air Conditioned: Type 1.

Mechanical Equipment Rooms:

~Po0OTD

1)  Air-Moving Equipment Rooms: Type 1.

g. Localized Areas Exposed to Washdown: Type 4X.

2.2 LIQUID AND STEAM TEMPERATURE SENSORS
A. Platinum RTD Immersion Temperature Sensors, Commercial Grade:

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

ACI Automation; Automation Components Inc

Belimo Aircontrols (USA), Inc

Building Automation Products Inc.; BAPI

Dwyer Instruments, Inc

Greystone Energy Systems, Inc.

Honeywell International Inc.

Johnson Controls, Inc.

MAMAC Systems, Inc.

Schneider Electric USA, Inc.

Siemens Industry, Inc., Building Technologies Division

T TSQ@mo 00T

2. Source Limitations: Obtain all platinum RTD immersion commercial-grade
temperature sensors from a single manufacturer.

3. Factory Calibration: Factory calibrate each instrument to NIST-traceable
standards and include instrument with a calibration certificate.

4. Performance Characteristics:
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P20 TD

Resistance: 100 or 1000 ohms.

Temperature Coefficient of Resistance (TCR): 0.00385 ohm/ohm/deg C.
Temperature Range: Minus 40 to 210 deg F.

Interchangeable Accuracy: Within 0.54 deg F at 32 deg F.

Rated for system pressure, temperature, and velocity.

5. Output Signal: Resistance in ohms.
6.  Sensor Assembly:

a.

b.
c.
d.

Probe: Single RTD wired within a rigid stainless steel sheath with a 0.25-
inch OD.

Immersion Depth: 2, 2-1/2, 4, 6, or 8 inches as required by application.
Process Connection: Threaded, NPS 1/2.

Two- or three-stranded copper lead wires.

7. Enclosure:

a.
b.
c.

Material: Metal or plastic box with removable cover.
Rating: NEMA 250, Type 3R, Type 4 or Type 4X.
Conduit Connection: 1/2-inch or 3/4-inch trade size.

B. Thermowells, Commercial Grade:

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:

T TS@moo0T

ACI Automation; Automation Components Inc

Belimo Aircontrols (USA), Inc

Building Automation Products Inc.; BAPI

Dwyer Instruments, Inc

Greystone Energy Systems, Inc.

Honeywell International Inc.

Johnson Controls, Inc.

MAMAC Systems, Inc.

Schneider Electric USA, Inc.

Siemens Industry, Inc., Building Technologies Division

2. Source Limitations: Obtain thermowells from same manufacturer as liquid and
steam commercial-grade temperature sensors.

3. Performance: Rated for system pressure, temperature and velocity.

4, Thermowell:

P20 TD

—h

Material: Brass or stainless steel.

Process Connection: Threaded, NPS 1/2 or NPS 3/4.

Sensor Connection: Threaded, NPS 1/2.

Stem: Straight shank formed from solid bar stock.

Bore: Sized to accommodate sensor with tight tolerance between sensor
and well.

Extended Neck: Furnish thermowells installed in insulated pipes and
equipment with an extended neck.
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g. Immersion Length: 2, 2-1/2, 4 , 6, or 8 inches as required by application.

Furnish thermowells with heat-transfer compound to eliminate air gap between
wall of sensor and thermowell and to reduce time constant.

Factory Assembly: Sensor manufacturer is to furnish sensor and thermowell to
provide a matched assembly.

LIQUID AND STEAM TEMPERATURE TRANSMITTERS

Liquid and Steam Temperature Transmitters, Commercial Grade:

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:

ACI Automation; Automation Components Inc

Belimo Aircontrols (USA), Inc

Building Automation Products Inc.; BAPI

Dwyer Instruments, Inc

Greystone Energy Systems, Inc.

Honeywell International Inc.

Johnson Controls, Inc.

MAMAC Systems, Inc.

Schneider Electric USA, Inc.

Siemens Industry, Inc., Building Technologies Division

T TSQ@mo 00T

Source Limitations: Obtain liquid and steam temperature transmitters from same
manufacturer as liquid and steam temperature RTD sensors.

Factory Calibration: Factory calibrate each instrument to NIST-traceable
standards and include instrument with a calibration certificate.

Performance Characteristics:

a. Calibration Accuracy: Within 0.2 percent of the span.

Functional Characteristics:

a. Input: 100-ohm platinum RTD with temperature coefficient of 0.00385
ohm/ohm/deg C; two- or three-wire sensors.

b.  Default Span (Adjustable):
1)  Chilled Water: 0 to 100 deg F.

C. Minimum Span: 50 deg F.
d. Field Adjustments: Span.

Analog Output Signal: 4 to 20 mA dc, linear with temperature; radio-frequency-
interference insensitive; minimum drive load of [600]<Insert value> ohms at 24 V
dc.

Electronics Enclosure:
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a. Rating: NEMA 250, Type 3R, Type 4 or Type 4X.
b. Conduit Connection: 1/2-inch or 3/4-inch trade size.
C. Wiring Connection: Labeled terminals.

8. Factory Match: Factory match sensor with temperature transmitter.

2.4 SOURCE QUALITY CONTROL
A. Factory Tests and Inspections: Test and inspect assembled pressure instruments, as
indicated by instrument requirements. Affix standards organization's certification and
label.

B. Prepare test and inspection reports as applicable.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates and conditions for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

B.  Examine roughing-in for instruments installed in piping to verify actual locations of
connections before installation.

C. Examine roughing-in for instruments installed in duct systems to verify actual locations
of connections before installation.

D. Prepare written report, endorsed by Installer, listing conditions detrimental to
performance.

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

3.2 INSTALLATION, GENERAL
A. Install products level, plumb, parallel, and perpendicular with building construction.

B. Properly support instruments, tubing, piping, wiring, and conduit to comply with
requirements indicated. Brace all products to prevent lateral movement and sway or a
break in attachment.

C. Fastening Hardware:

1. Wrenches, pliers, and other tools that cause injury to or mar surfaces of rods,
nuts, and other parts are prohibited for work of assembling and tightening nuts.

2. Tighten bolts and nuts firmly and uniformly. Do not overstress threads by
excessive force or by oversized wrenches.

3. Lubricate threads of bolts, nuts, and screws with graphite and oil before
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3.3

assembly.

Install products in locations that are accessible and that permit calibration and
maintenance from floor, equipment platforms, or catwalks. Where ladders are required
for Owner's access, confirm unrestricted ladder placement is possible under occupied
condition.

Corrosive Environments:

1.
2.
3

Use products that are suitable for environment to which they are subjected.

If possible, avoid or limit use of materials in corrosive environments.

When conduit is in contact with a corrosive environment, use Type 316 stainless
steel conduit and fittings or conduit and fittings that are coated with a corrosive-
resistant coating that is suitable for environment.

INSTALLATION OF TEMPERATURE INSTRUMENTS

Mounting Location:

1.

Roughing In:

a. Outline instrument-mounting locations before setting instruments and
routing cable, wiring, tubing, and conduit to final location.

b. Provide independent inspection to confirm that proposed mounting
locations comply with requirements indicated and approved submittals.

1)  Indicate dimensioned locations with mounting height for all surface-
mounted products on Shop Drawings.

2) Do not begin installation without submittal approval of mounting
location.

C. Complete installation rough-in only after confirmation by independent
inspector is complete and approval of location is documented for review by
Owner and Architect on request.

Install switches and transmitters for air and liquid temperature associated with
individual HYAC equipment and associated connected ductwork and piping near
HVAC equipment co-located in HVAC equipment system control panel to provide
service personnel a single and convenient location for inspection and service.
Install liquid and steam temperature switches and transmitters for indoor
applications in mechanical equipment rooms. Do not locate in user-occupied
space unless indicated specifically on Drawings.

Install air temperature switches and transmitters for indoor applications in
mechanical equipment rooms. Do not locate in user-occupied space unless
indicated specifically on Drawings.

Mount switches and transmitters on walls, floor-supported freestanding pipe
stands, or floor-supported structural support frames. Use manufacturer's
mounting brackets to accommodate field mounting. Securely support and brace
products to prevent vibration and movement.
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B.  Special Mounting Requirements:

1.

2.

Protect products installed outdoors from solar radiation and building and wind
effect with stand-offs and shields constructed of Type 316 stainless steel.

Isolate temperature instruments having performance impacted by temperature of
mounting substrate with an insulating barrier located between instrument and
substrate to eliminate effect on performance. Where instruments requiring
insulation are located in finished space, conceal insulating barrier in a cover
matching the instrument cover.

C.  Mounting Height:

1.

Mount temperature instruments in user-occupied space to match mounting height
of light switches unless otherwise indicated on Drawings. Mounting height is to
comply with codes and accessibility requirements.

Mount switches and transmitters located in mechanical equipment rooms and
other similar space not subject to code or state and Federal accessibility
requirements within a range of 42 to 72 inches above the adjacent floor, grade,
or service catwalk or platform.

a. Make every effort to mount at 60 inches.

D. Installation of Liquid and Steam Temperature Sensors:

1.
2

ook

10.

Install all sensors in a matching thermowell.

For pipe NPS 4 and larger, install sensor and thermowell length to extend into
pipe between 50 to 75 percent of pipe cross section.

For pipe smaller than NPS 4:

a. Install reducers to increase pipe size to NPS 4 at point of thermowell
installation.

b. For pipe sizes NPS 2-1/2 and NPS 3, thermowell and sensor may be
installed at pipe elbow or tee to achieve manufacturer-recommended
immersion depth in lieu of increasing pipe size.

C. Minimum insertion depth is to be 2-1/2 inches.

Fill thermowell with heat-transfer compound before inserting sensor.

Install tip of spring-loaded sensors to contact inside of thermowell.

For insulated piping, install thermowells with extension neck to extend beyond
face of insulation.

Install thermowell in top dead center of horizontal pipe positioned in an
accessible location to allow for inspection and replacement. If top dead center
location is not possible due to field constraints, install thermowell at location
along top half of pipe.

Install sensors and thermowells to provide a leak-free installation when subjected
to system, pressures, temperatures, and velocities encountered.

Install high-end commercial and industrial grade liquid and steam temperature
sensors with a connection head.

For applications with transmitters, mount transmitter remotely from sensor in an
accessible and serviceable location from floor. Avoid locations that are readily
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3.4

3.5

3.6

accessible by building occupants.

ELECTRIC POWER
Furnish and install electrical power to products requiring electrical connections.

Furnish and install power wiring. Comply with requirements in Section 260519 "Low-
Voltage Electrical Power Conductors and Cables."

Ground equipment in accordance with Section 260526 "Grounding and Bonding for
Electrical Systems."

Furnish and install raceways. Comply with requirements in Section 260533.23 "Surface
Raceways for Electrical Systems."

Furnish and install circuit breakers. Comply with requirements in Section 262816
"Enclosed Switches and Circuit Breakers."

Install electrical devices furnished by manufacturer, but not factory mounted, in
accordance with NFPA 70 and NECA 1.

Install nameplate for each electrical connection, indicating electrical equipment
designation and circuit number feeding connection.

1. Nameplate to be laminated acrylic or melamine plastic signs, as specified in
Section 260553 "ldentification for Electrical Systems."

2. Nameplate to be laminated acrylic or melamine plastic signs with a black
background and engraved white letters at least 1/2 inch high.

CONTROL CONNECTIONS

Install control signal wiring to field-mounted control devices.

Connect control signal wiring in accordance with Section 260523 "Control-Voltage
Electrical Power Cables."

Furnish and install raceways. Comply with requirements in Section 260533.23 "Surface
Raceways for Electrical Systems."

IDENTIFICATION

Identify system components, wiring, cabling, and terminals. Each piece of wire, cable,
and tubing shall have the same designation at each end for operators to determine
continuity at points of connection. Comply with requirements for identification specified

in Section 260553 "ldentification for Electrical Systems."

Install engraved phenolic nameplate with instrument identification.
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3.7 CLEANING
A. Remove grease, mastic, adhesives, dust, dirt, stains, fingerprints, labels, and other
foreign materials from exposed interior and exterior surfaces.
3.8 CHECK-OUT PROCEDURES
Check installed products before continuity tests, leak tests, and calibration.
Check temperature instruments for proper location and accessibility.

Verify sensing element type and proper material.

o o w >

Check instruments for proper installation with respect to location, elevation, orientation,
insertion depth, or other applicable considerations that impact performance.

E.  Verify that wiring is correct and secure.

3.9 ADJUSTMENT, CALIBRATION, AND TESTING
A. Description:

1. Calibrate each instrument installed that is not factory calibrated and provided with
calibration documentation.

2. Provide a written description of proposed field procedures and equipment for
calibrating each type of instrument. Submit procedures before calibration and
adjustment.

3. For each analog instrument, make a three-point test of calibration for both
linearity and accuracy.

4. Equipment and procedures used for calibration are to meet instrument
manufacturer's written instructions.

5. Provide diagnostic and test equipment for calibration and adjustment.

6. Field instruments and equipment used to test and calibrate installed instruments
are to have at least twice the instrument accuracy being calibrated. For example,
an installed instrument with an accuracy of 1 percent is to be checked by an
instrument with an accuracy of 0.5 percent.

7. Calibrate each instrument in accordance with instrument instruction manual
supplied by manufacturer.

8. If, after calibration, indicated performance cannot be achieved, replace out-of-
tolerance instruments.

9. Comply with field-testing requirements and procedures indicated by ASHRAE
Guideline 11, "Field Testing of HVAC Controls Components," in the absence of
specific requirements and to supplement requirements indicated.

B. Analog Signals:
1. Check analog voltage signals using a voltage meter at zero, 50, and 100 percent.

2. Check analog current signals using a current meter at zero, 50, and 100 percent.
3. Check resistance signals for temperature sensors at zero, 50, and 100 percent of
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operating span using a precision-resistance source.
C. Digital Signals:

1. Check digital signals using a jumper wire.
2. Check digital signals using an ohmmeter to test for contact.

D. Sensors: Check sensors at zero, 50, and 100 percent of Project design values.
E. Switches: Calibrate switches to make or break contact at set points indicated.
F.  Transmitters:
1. Check and calibrate transmitters at zero, 50, and 100 percent of Project design
values. Field calibration is not required for instruments that have been factory
calibrated and provided with certificates.

2. Calibrate resistance temperature transmitters at zero, 50, and 100 percent of
span using a precision-resistance source.

END OF SECTION 230923.27
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SECTION 232113 - HYDRONIC PIPING

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Copper tube and fittings.
Steel pipe and fittings.
Piping joining materials.
Transition fittings.
Dielectric fittings.

abron=

1.2 ACTION SUBMITTALS
A.  Product Data: For each type of the following:

1. Pipe and tube.

2. Fittings.

3. Joining materials.
4. Transition fittings.

B. Delegated Design Submittals:

1. Design calculations and detailed fabrication and assembly of pipe anchors and

alignment guides, hangers and supports for multiple pipes, expansion joints and

loops, and attachments of the same to the building structure.

Locations of pipe anchors, alignment guides, and expansion joints and loops.

Locations of and details for penetrations, including sleeves and sleeve seals for

exterior walls, floors, basement, and foundation walls.

4. Locations of and details for penetration and firestopping for fire- and smoke-rated
wall and floor and ceiling assemblies.

wn

1.3 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings: Piping layout, or BIM model, drawn to scale, indicating the
items described in this Section, and coordinated with all building trades.

B. Qualification Data: For Installer.

C.  Welding certificates.
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1.4 QUALITY ASSURANCE
A. Installer Qualifications:
1. Installers of Pressure-Sealed Joints: Installers are to be certified by pressure-seal
joint manufacturer as having been trained and qualified to join piping with

pressure-seal pipe couplings and fittings.

B.  Steel Support Welding: Qualify procedures and personnel in accordance with AWS
D1.1/D1.1M.

C. Pipe Welding: Qualify procedures and operators in accordance with ASME Boiler and
Pressure Vessel Code: Section IX.

1. Comply with ASME B31.9 for materials, products, and installation.

2. Certify that each welder has passed AWS qualification tests for welding
processes involved and that certification is current.

PART 2 - PRODUCTS

21 MANUFACTURERS
A.  Copper Tube and Fittings: Cambridge-Lee, Cerro Flow, Mueller.
B.  Steel Pipe and Fittings: US-based manufacturer.

C. Dielectric Fittings: Jomar Valve, Matco-Norca, Watts, Zurn.

2.2 PERFORMANCE REQUIREMENTS

A. Hydronic piping components and installation are to be capable of withstanding the
following minimum working pressures and temperatures unless otherwise indicated:

1. Chilled-Water Piping: 150 psig at 73 deg F

2. Makeup-Water Piping: 150 psig at 150 deg F.

3.  Air-Vent Piping: 180deg F.
2.3 COPPER TUBE AND FITTINGS
Drawn-Temper Copper Tube: ASTM B88, Type K and ASTM B88, Type L.
Annealed-Temper Copper Tube: ASTM B88, Type K and ASTM B88, Type L.

DWYV Copper Tube: ASTM B306, Type DWV.

o o w »

Cast-Copper, Solder-Joint Fittings: ASME B16.18 pressure fittings. Do not use solder
joints on pipe sizes greater than NPS 4.
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Wrought-Copper, Solder-Joint Fittings: ASME B16.22 pressure fittings. Do not use
solder joints on pipe sizes greater than NPS 4.

Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. Do not use solder
joints on pipe sizes greater than NPS 4.

Cast-Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with ball-
and-socket, metal-to-metal seating surfaces and solder-joint or threaded ends. Do not
use solder joints on pipe sizes greater than NPS 4.

Wrought-Copper Unions: ASME B16.22. Do not use solder joints on pipe sizes greater
than NPS 4.

STEEL PIPE AND FITTINGS

Steel Pipe: ASTM A53/A53M black steel with plain ends; welded and seamless, Grade
B, and schedule number as indicated in Part 3,"Piping Applications" Article.

Cast-Iron Threaded Fittings: ASME B16.4; Classes 125 and 250 as indicated in Part 3,
"Piping Applications" Article.

Malleable-Iron Threaded Fittings: ASME B16.3, Classes 150 and 300 as indicated in
Part 3, "Piping Applications" Article.

Malleable-Iron Unions: ASME B16.39; Classes 150, 250, and 300 as indicated in Part
3, "Piping Applications" Article.

Cast-Iron Pipe Flanges and Flanged Fittings: ASME B16.1, Classes 25, 125, and 250;
raised ground face, and bolt holes spot faced as indicated in "Piping Applications"
Article.

Wrought-Steel Fittings: ASTM A234/A234M; wall thickness to match adjoining pipe.

Cast- and Forged-Steel Flanges and Flanged Fittings: ASME B16.5, including bolts,
nuts, and gaskets of the following material group, end connections, and facings:

1. Material Group: 1.1.

2. End Connections: Butt welding.

3.  Facings: Raised face.

Steel Pipe Nipples: ASTM A733, made of same materials and wall thicknesses as pipe
in which they are installed.

PIPING JOINING MATERIALS

Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping
system contents.

1. ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch maximum thickness
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2.7

m O O

unless otherwise indicated.

a. Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze flanges.
b. Narrow-Face Type: For raised-face, Class 250, cast-iron and steel flanges.

Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.
Solder Filler Metals: ASTM B32, lead-free alloys.
Flux: ASTM B813, water flushable.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for
joining copper with copper; or BAg-1, silver alloy for joining copper with bronze or steel.

Welding Filler Metals: Comply with AWS D10.12M/D10.12 for welding materials
appropriate for wall thickness and chemical analysis of steel pipe being welded.

TRANSITION FITTINGS

General Requirements:

1. Same size as pipes to be joined.

2. Pressure rating at least equal to pipes to be joined.

3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping
system fitting.

DIELECTRIC FITTINGS

General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be
joined.

Dielectric Unions:

1. Source Limitations: Obtain dielectric unions from single manufacturer.
2. Description:

a. Standard: ASSE 1079.

b. Pressure Rating: 125 psig minimum at 180 deg F.

C. End Connections: Solder-joint copper alloy and threaded ferrous. Solder
joints are not to be used on pipe sizes greater than NPS 4.

Dielectric Flanges:

1. Source Limitations: Obtain dielectric flanges from single manufacturer.
2. Description:
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Standard: ASSE 1079.

Factory-fabricated, bolted, companion-flange assembly.

Pressure Rating: 125 psig minimum at 180 deg F.

End Connections: Solder-joint copper alloy and threaded ferrous; threaded
solder-joint copper alloy and threaded ferrous.

D. Dielectric-Flange Insulating Kits:

1.

2.

Source Limitations: Obtain dielectric-flange insulating kits from single

manufacturer.

Description:

a. Nonconducting materials for field assembly of companion flanges.
b. Pressure Rating: 150 psig.

C. Gasket: Neoprene or phenolic.

d. Bolt Sleeves: Phenolic or polyethylene.

e. Washers: Phenolic with steel backing washers.

E. Dielectric Nipples:

1.
2.

Source Limitations: Obtain dielectric nipples from single manufacturer.

Description:

a. Standard: IAPMO PS 66.

b. Electroplated steel nipple, complying with ASTM F1545.
C. Pressure Rating: Minimum 300 psig at 225 deg F.

d. End Connections: Male threaded or grooved.

e. Lining: Inert and noncorrosive, propylene.

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A.  Chilled-Water Piping, Aboveground, NPS 2 (DN 50) and Smaller, to be Any of the

Following:
1.

2.

Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered or
brazed joints.

Schedule 40, Grade B, steel pipe; Class 150, malleable-iron fittings; and
threaded joints.

B.  Chilled-Water Piping, Aboveground, NPS 2-1/2 (DN 65) and Larger, to Be Any of the

Following:

1.

Schedule 40, Grade B, steel pipe; Class 150, malleable-iron fittings; welded

joints, cast-iron flanges, flange-fittings, and flanged joints.

C. Makeup-Water Piping Installed Aboveground to Be Any of the Following:

HYDRONIC PIPING
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1. Type L, drawn-temper copper tubing, wrought-copper fittings, and soldered or
brazed joints.

2. Schedule 40, Grade B, steel pipe; Class 150, malleable-iron fittings; and
threaded joints.

Air-Vent Piping:

1. Inlet: Same as service where installed with metal-to-plastic transition fittings for
plastic piping systems, according to piping manufacturer's written instructions.

2. Outlet: Type K, annealed-temper copper tubing with soldered or flared joints.

INSTALLATION OF PIPING

Drawing plans, schematics, and diagrams indicate general location and arrangement of

piping systems. Indicated locations and arrangements are used to size pipe and

calculate friction loss, expansion, and other design considerations. Install piping as

indicated unless deviations to layout are approved on coordination drawings.

Install piping in concealed locations unless otherwise indicated and except in
equipment rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.
Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system
operating pressure.

Install groups of pipes parallel to each other, spaced to permit applying insulation and
servicing of valves.

Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded
nipple with cap, at low points in piping system mains and elsewhere as required for
system drainage.

Install piping at a uniform grade of 0.2 percent upward in direction of flow.
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Reduce pipe sizes using eccentric reducer fitting installed with level side up.

Install branch connections to mains using tee fittings in main pipe, with the branch
connected to the bottom of the main pipe. For up-feed risers, connect the branch to the
top of the main pipe. Mechanically formed tees are not approved.

Install valves according to Section 230523 "General-Duty Valves for HVAC Piping."

Install air vents and pressure-relief valves in accordance with Section 232116
"Hydronic Piping Specialties."

Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of
equipment, and elsewhere as indicated.

Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and
elsewhere as indicated.

Install shutoff valve immediately upstream of each dielectric fitting.

Comply with requirements in Section 230500 "Common Work Results for HYAC" for
installation of expansion loops, expansion joints, anchors, and pipe alignment guides.

Comply with requirements in Section 230553 "Identification for HVYAC Piping and
Equipment" for identifying piping.

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with
requirements for sleeves specified in Section 230500 "Common Work Results for
HVAC."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve seals specified in Section 230500 "Common Work Results for
HVAC."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 230500 "Common Work Results for
HVAC."

JOINT CONSTRUCTION

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Soldered Joints: Apply ASTM B813, water-flushable flux, unless otherwise indicated, to
tube end. Construct joints in accordance with ASTM B828 or CDA's "Copper Tube
Handbook," using lead-free solder alloy complying with ASTM B32.

Brazed Joints: Construct joints in accordance with AWS's "Brazing Handbook," "Pipe
and Tube" chapter, using copper-phosphorus brazing filler metal complying with AWS
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A5.8/A5.8M.

Threaded Joints: Thread pipe with tapered pipe threads in accordance with ASME
B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to
remove burrs and restore full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry
seal threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded
or damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints in accordance with AWS D10.12M/D10.12, using

qualified processes and welding operators in accordance with "Quality Assurance"
Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt
threads.

INSTALLATION OF DIELECTRIC FITTINGS

Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
Dielectric Fittings for NPS 2 (DN 50) and Smaller: Use dielectric unions.

Dielectric Fittings for NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Use dielectric flanges.

Dielectric Fittings for NPS 5 (DN 125) and Larger: Use dielectric flange kits.

INSTALLATION OF HANGERS AND SUPPORTS

Comply with requirements for seismic-restraint devices specified in Section 230548
"Vibration and Seismic Controls for HVAC."

Comply with requirements in Section 230529 "Hangers and Supports for HVAC Piping
and Equipment" for hangers, supports, and anchor devices.

Install hangers for copper tubing and steel piping, with maximum horizontal spacing
and minimum rod diameters, to comply with MSS SP-58, locally enforced codes, and
authorities having jurisdiction requirements, whichever are most stringent.

Install hangers for plastic piping, with maximum horizontal spacing and minimum rod
diameters, to comply with manufacturer's written instructions, locally enforced codes,
and authorities having jurisdiction requirements, whichever are most stringent.

Support horizontal piping within 12 inches of each fitting and coupling.

Support vertical runs of copper tubing and steel piping to comply with MSS SP-58,
locally enforced codes, and authorities having jurisdiction requirements, whichever are
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3.6

3.7

3.8

3.9

most stringent.

Support vertical runs of all plastic piping to comply with manufacturer's written
instructions, locally enforced codes, and authorities having jurisdiction requirements,
whichever are most stringent.

TERMINAL EQUIPMENT CONNECTIONS

Sizes for supply and return piping connections are to be the same as or larger than
equipment connections.

Install control valves in accessible locations close to connected equipment.

Install bypass piping with globe valve around control valve. If parallel control valves are
installed, only one bypass is required.

Install ports for pressure gauges and thermometers at coil inlet and outlet connections.
Comply with requirements in Section 230500 "Common Work Results for HVAC."

IDENTIFICATION

Identify system components. Comply with requirements for identification materials and
installation in Section 230553 "Identification for HVAC Piping and Equipment.”

SYSTEM STARTUP
Perform the following before operating the system:

Open manual valves fully.

Inspect pumps for proper rotation.

Set makeup pressure-reducing valves for required system pressure.

Inspect air vents at high points of system and determine if all are installed and
operating freely (automatic type), or bleed air completely (manual type).

Set temperature controls so all coils are calling for full flow.

Inspect and set operating temperatures of hydronic equipment, such as boilers,
chillers, cooling towers, to specified values.

7. Verify lubrication of motors and bearings.

PO~
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FIELD QUALITY CONTROL
Prepare hydronic piping in accordance with ASME B31.9 and as follows:

1. Leave joints, including welds, uninsulated and exposed for examination during
test.

2. Provide temporary restraints for expansion joints that cannot sustain reactions
due to test pressure. If temporary restraints are impractical, isolate expansion
joints from testing.
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Flush hydronic piping systems with clean water; then remove and clean or
replace strainer screens.

Isolate equipment from piping. If a valve is used to isolate equipment, its closure
is to be capable of sealing against test pressure without damage to valve. Install
blinds in flanged joints to isolate equipment.

Install pressure-relief valve, set at a pressure no more than one-third higher than
test pressure, to protect against damage by expanding liquid or other source of
overpressure during test.

B.  Perform the following tests on hydronic piping:

1.

W

Use ambient-temperature water as a testing medium unless there is risk of
damage due to freezing. Another liquid that is safe for workers and compatible
with piping may be used.

While filling system, use vents installed at high points of system to release air.
Use drains installed at low points for complete draining of test liquid.

Isolate expansion tanks and determine that hydronic system is full of water.
Subject piping system to hydrostatic test pressure that is not less than 1.5 times
the system's working pressure. Test pressure is not to exceed maximum
pressure for any vessel, pump, valve, or other component in system under test.
Verify that stress due to pressure at bottom of vertical runs does not exceed 90
percent of specified minimum yield strength or 1.7 times the "SE" value in
Appendix A in ASME B31.9.

After hydrostatic test pressure has been applied for at least 10 minutes, examine
piping, joints, and connections for leakage. Eliminate leaks by tightening,
repairing, or replacing components, and repeat hydrostatic test until there are no
leaks.

Prepare written report of testing.

END OF SECTION 232113
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SECTION 232116 - HYDRONIC PIPING SPECIALTIES

PART 1 - GENERAL

1.1 SUMMARY
A. Section Includes:

Hydronic specialty valves.

Air vents.

Expansion tanks and fittings.
Air/dirt separators and purgers.
Strainers.

Flexible connectors.

SR WN~

B. Related Requirements:

1. Section 230500 "Common Work Results for HVAC" for expansion fittings and
loops.

2. Section 230523 "General-Duty Valves for HVAC Piping" for specification and
installation requirements for general-duty valves common to most piping
systems.

3. Section 230923.11 "Control Valves" for automatic control valve and sensor
specifications, installation requirements, and locations.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product:

1. Include construction details and material descriptions for hydronic piping
specialties.

2. Include rated capacities, operating characteristics, and furnished specialties and
accessories.

3. Include flow and pressure drop curves based on manufacturer's testing for

calibrated-orifice balancing valves and automatic flow-control valves.

1.3 CLOSEOUT SUBMITTALS

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

1.4 MAINTENANCE MATERIAL SUBMITTALS

A. Differential Pressure Meter: For each type of balancing valve and automatic flow
control valve, include flowmeter, probes, hoses, flow charts, and carrying case.
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1.5 QUALITY ASSURANCE

A.  Pipe Welding: Qualify procedures and operators in accordance with ASME BPVC,
Section IX.

B. Pressure-relief and safety-relief valves and pressure vessels bear the appropriate
ASME label. Fabricate and stamp air separators and expansion tanks to comply with
ASME BPVC, Section VIII, Division 1.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Balancing Valves: Apollo, Bell & Gossett, Gerand Engineering, Griswold Controls, HCI,
Jenkins, Jomar, Nibco, Tour and Andersson, Victaulic, Watts.

B.  Pressure Reducing Valves: Apollo, Bell & Gossett, Jenkins, Keckley, Nibco, Spence,
Victaulic, Watts, Zurn.

C. Flow Control Valves: Apollo, Bell & Gossett, Caleffi, Griswold, HCI, Nibco, Spence,
Victaulic, Watts.

D. Air Vents: Apollo, Bell & Gossett, HCI, Metraflex, Spirotherm, Watts.
E. Expansion Tanks: Amtrol, Armstrong, Bell & Gossett, Taco, Watts.
F. Air Separators: Amtrol, Armstrong, Bell & Gossett, Nexus, Spirotherm, Taco.

G. Strainers: Apollo, ASC, Ferguson, Griswold, Metraflex, Titan Flow Control, Victaulic,
Watts, Zurn.

H. Flexible Connectors: Flexicraft, Flo Fab, Metraflex.

2.2 HYDRONIC SPECIALTY VALVES
A.  Bronze, Calibrated-Orifice, Balancing Valves:

Body: Bronze, ball or plug type with calibrated orifice or venturi.

Ball: Brass or stainless steel.

Plug: Resin.

Seat: PTFE.

End Connections: Threaded or socket.

Pressure Gauge Connections: Integral seals for portable differential pressure
meter.

Handle Style: Lever, with memory stop to retain set position.

CWP Rating: Minimum 125 psig.

Maximum Operating Temperature: 250 deg F.

ook wnN=~
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B. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves:

1.

Nooakwd
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0.

Body: Cast-iron or steel body, ball, butterfly, plug, or globe pattern with calibrated
orifice or venturi.

Ball: Brass or stainless steel.

Stem Seals: EPDM O-rings.

Disc: Glass- and carbon-filled PTFE.

Seat: PTFE.

End Connections: Flanged or grooved.

Pressure Gauge Connections: Integral seals for portable differential pressure
meter.

Handle Style: Lever, with memory stop to retain set position.

CWP Rating: Minimum 125 psig.

Maximum Operating Temperature: 250 deg F.

C. Diaphragm-Operated, Pressure-Reducing Valves: ASME labeled.

SOOoONoOORWN =

0.

Body: Bronze or brass.

Disc: Brass.

Seat: Brass.

Stem Seals: EPDM O-rings.

Diaphragm: EPDM.

Low inlet-pressure check valve.

Inlet Strainer: Brass, removable without system shutdown.
Valve Seat and Stem: Noncorrosive.

Valve Size and Capacity: As indicated on Drawings.
Operating Pressure: Factory set and field adjustable.

D. Diaphragm-Operated Pressure-Relief Valves: ASME labeled.

Nookhowbd=

Body: Bronze or brass.

Disc: Brass.

Seat: Brass.

Stem Seals: EPDM O-rings.

Diaphragm: EPDM.

Valve Seat and Stem: Noncorrosive.

Valve Size, Capacity, and Operating Pressure: Comply with ASME BPVC,
Section |V, and selected to suit system in which installed, with operating pressure
and capacity factory set and field adjustable.

E. Automatic Flow-Control Valves:

PN~
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Body: Brass or ferrous metal.

Combination Assemblies: Include bronze or brass-alloy ball valve.

Identification Tag: Marked with zone identification, valve number, and flow rate.
Size and Capacity: For each application, provide a valve with rated capacity
equal to or greater than capacity of device being served.

Performance: Maintain constant flow within plus or minus 10 percent, regardless
of system pressure fluctuations.

Minimum CWP Rating: 300 psig.
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24

7.

Maximum Operating Temperature: 250 deg F.

AIR VENTS

Manual Air Vents:

Nogakrwd =~

Body: Bronze.

Internal Parts: Nonferrous.

Operator: Screwdriver or thumbscrew.

Inlet Connection: NPS 1/2.

Discharge Connection: NPS 1/8.

CWP Rating: 150 psig.

Maximum Operating Temperature: 225 deg F.

Automatic Air Vents:

Nookwhd=

Body: Bronze or cast iron.

Internal Parts: Nonferrous.

Operator: Noncorrosive metal float.

Inlet Connection: NPS 1/2.

Discharge Connection: NPS 1/4.

CWP Rating: 150 psig.

Maximum Operating Temperature: 240 deg F.

EXPANSION TANKS AND FITTINGS

Diaphragm-Type ASME Expansion Tanks:

1.

2.

3.

Tank: Welded steel, rated for 125 psig working pressure and 375 deg F
maximum operating temperature. Factory test after taps are fabricated and
supports installed and are labeled in accordance with ASME BPVC, Section VIII,
Division 1.

Diaphragm: Securely sealed into tank to separate air charge from system water
to maintain required expansion capacity.

Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.

Bladder-Type ASME Expansion Tanks:

1.

W

Tank: Welded steel, rated for 125 psig working pressure and 240 deg F
maximum operating temperature. Factory test after taps are fabricated and
supports installed and are labeled in accordance with ASME BPVC, Section VIII,
Division 1.

Bladder: Securely sealed into tank to separate air charge from system water to
maintain required expansion capacity. Field-replaceable bladder.

Sight glass.

Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.
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25 AIR/DIRT SEPARATORS AND PURGERS
A.  Tangential-Type Air Separators:

1. Tank: Welded steel; ASME constructed and labeled for 125 psig minimum
working pressure and 375 deg F maximum operating temperature.

2. Air Collector Tube: Perforated stainless steel, constructed to direct released air
into expansion tank.

3.  Tangential Inlet and Outlet Connections: Threaded for NPS 2 and smaller;
flanged connections for NPS 2-1/2 and larger.

4. Blowdown Connection: Threaded.

5.  Size: Match system flow capacity.

B. In-Line Air Separators:

1. Tank: One-piece cast iron with an integral weir constructed to decelerate system
flow to maximize air separation.

2. Maximum Working Pressure: Up to 175 psig.

3. Maximum Operating Temperature: Up to 300 deg F.

C.  AirPurgers:

1. Body: Cast iron with internal baffles that slow the water velocity to separate the
air from solution and divert it to the vent for quick removal.

2. Maximum Working Pressure: 150 psig.

3 Maximum Operating Temperature: 250 deg F.

2.6 STRAINERS
A. Y-Pattern Strainers:

1. Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain
connection.

2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for
NPS 2-1/2 and larger.

3. Strainer Screen: Stainless steel, 20-mesh strainer, or perforated stainless steel
basket.
4. CWP Rating: 125 psig.

2.7 FLEXIBLE CONNECTORS
A. Stainless Steel Bellows, Flexible Connectors:
1. Body: Stainless steel bellows with woven, flexible, bronze, wire-reinforcing
protective jacket.
End Connections: Threaded or flanged to match equipment connected.

2.
3. Performance: Capable of 3/4-inch misalignment.
4 CWP Rating: 150 psig.
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5. Maximum Operating Temperature: 250 deg F.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION

Examine all piping specialties for cleanliness, freedom from foreign matter, and
corrosion. Remove special packing materials, such as blocks, used to prevent disc
movement during shipping and handling.

Examine threads on all devices for form and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check bolting for
proper size, length, and material. Verify that gasket is of proper size, that its material
composition is suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective piping specialties; replace with new devices.
Remove defective piping specialties from site.

INSTALLATION OF VALVES

Install calibrated-orifice balancing valve at each branch connection to return main.

Install calibrated-orifice, balancing valve in the return pipe of each heating or cooling
terminal.

Install pressure-reducing valves at makeup-water connection to regulate system fill
pressure.

Install pressure-relief and safety-relief valves at hot-water generators and elsewhere as
required by ASME BPVC. Pipe drain to nearest floor drain or as indicated on Drawings.
Comply with ASME BPVC, Section VIII, Division 1, for installation requirements.
HYDRONIC SPECIALTIES INSTALLATION

Install manual air vents at high points in piping, at heat-transfer coils, and elsewhere as
required for system air venting.

Install automatic air vents at high points of system piping in mechanical equipment
rooms only.

1. Provide air outlet drain line full size of air outlet to floor drain or to other point
indicated on Drawings.

Install manual vents at heat-transfer coils and elsewhere as required for air venting.

Install in-line air separators in pump suction. Install drain valve on air separators NPS 2
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and larger.

E. Install tangential air separator in pump suction. Install blowdown piping with gate or full-
port ball valve full size of separator outlet; extend full size to nearest floor drain.

F. Install diaphragm- or bladder-type expansion tanks on the floor.

G. Vent and purge air from hydronic system, and ensure that tank is properly charged with
air to suit system Project requirements.

END OF SECTION 232116
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SECTION 232513 - WATER TREATMENT FOR CLOSED-LOOP HYDRONIC SYSTEMS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Water treatment for closed-loop hydronic systems.
2. Chemicals.

DEFINITIONS

RO: Reverse osmosis.

TDS: Total dissolved solids consist of salts and other materials that combine with water
as a solution.

TSS: Total suspended solids include both organic and inorganic solids that are
suspended in the water. These solids may include silt, plankton, and industrial wastes.
ACTION SUBMITTALS

Product Data: Include rated capacities, operating characteristics, and furnished
specialties and accessories for the following products:

1. Bypass feeders.
2. Chemical-treatment test equipment.
3. Chemical material safety data sheets.

Shop Drawings: Pretreatment and chemical-treatment equipment, showing tanks,
maintenance space required, and piping connections to hydronic systems.

1. Include plans, elevations, sections, and attachment details.
2. Include diagrams for power, signal, and control wiring.
INFORMATIONAL SUBMITTALS

Water-Analysis Provider Qualifications: Verification of experience and capability of
HVAC water-treatment service provider.

Field quality-control reports.

Water-Treatment Program: Written sequence of operation on an annual basis for the
application equipment required to achieve water quality defined in "Performance

WATER TREATMENT FOR CLOSED-LOOP 232513 -1
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1.5

1.6

Requirements" Article.

Water Analysis: lllustrate water quality available at Project site.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For sensors, injection pumps, and controllers to
include in emergency, operation, and maintenance manuals.

QUALITY ASSURANCE

Contractor shall provide all equipment necessary to provide water treatment chemicals
for the HVAC hydronic systems. Contractor shall supply all necessary test kits.

Contractor shall provide complete water treatment services during 1-year contractor
warranty period. Chemicals shall be provided by owner through a separate contract.

HVAC renovations, contractor will coordinate with owner approved water treatment
contractor to treat with correct amount of chemicals.

PART 2 - PRODUCTS

2.1

A

2.2

23

WATER TREATMENT FOR CLOSED-LOOP HYDRONIC SYSTEMS

Coordinate with Owner approved water treatment contractors.

PERFORMANCE REQUIREMENTS

Provide all hardware, chemicals, and other material necessary to maintain HYAC water
quality in all systems, as indicated in this Specification. Water quality for hydronic
systems shall minimize corrosion, scale buildup, and biological growth for optimum
efficiency of hydronic equipment without creating a hazard to operating personnel or
the environment.

Base HVAC water treatment on quality of water available at Project site, hydronic
system equipment material characteristics and functional performance characteristics,
operating personnel capabilities, and requirements and guidelines of authorities having
jurisdiction.

CHEMICAL-TREATMENT TEST EQUIPMENT
Test Kit: Manufacturer-recommended equipment and chemicals in a wall-mounted

cabinet for testing pH, corrosion inhibitors, alkalinity, hardness, and other properties
recommended by manufacturer.

WATER TREATMENT FOR CLOSED-LOOP 232513 -2
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A

CHEMICALS

Chemicals shall be as recommended by water-treatment system manufacturer,
compatible with piping system components and connected equipment, and able to
attain water quality specified in "Performance Requirements" Article.

PART 3 - EXECUTION

3.1 WATER ANALYSIS
A.  Perform an analysis of supply water to determine quality of water available at Project
site.
3.2 FIELD QUALITY CONTROL
A.  Testing Agency:
1. Owner will engage a qualified testing agency to perform tests and inspections.
B. Manufacturer's Field Service: Engage a factory-authorized service representative to
test and inspect components, assemblies, and equipment installations, including
connections.
C. Perform tests and inspections.
D. Tests and Inspections:

1. Inspect field-assembled components and equipment installation, including piping
and electrical connections.

2. Inspect piping and equipment to determine that systems and equipment have
been cleaned, flushed, and filled with water, and are fully operational before
introducing chemicals for water-treatment system.

3. Place HVAC water-treatment system into operation and calibrate controls during
the preliminary phase of hydronic systems' startup procedures.

4. Do not enclose, cover, or put piping into operation until it is tested and
satisfactory test results are achieved.

5.  Test for leaks and defects. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.

6. Leave uncovered and unconcealed new, altered, extended, and replaced water
piping until it has been tested and approved. Expose work that has been covered
or concealed before it has been tested and approved.

7. Cap and subject piping to static water pressure of 50 psig above operating
pressure, without exceeding pressure rating of piping system materials. Isolate
test source and allow test pressure to stand for four hours. Leaks and loss in test
pressure constitute defects.

8. Repair leaks and defects with new materials, and retest piping until no leaks
exist.

WATER TREATMENT FOR CLOSED-LOOP 232513 -3
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3.3

Equipment will be considered defective if it does not pass tests and inspections.
Prepare test and inspection reports.

At eight-week intervals following Substantial Completion, perform separate water
analyses on hydronic systems to show that automatic chemical-feed systems are
maintaining water quality within performance requirements specified in this Section.
Submit written reports of water analysis, advising Owner of changes necessary to
adhere to "Performance Requirements" Article.

Comply with ASTM D3370 and with the following standards:

1. Silica: ASTM D859.

2. Acidity and Alkalinity: ASTM D1067.
3. Iron: ASTM D1068.

4. Water Hardness: ASTM D1126.

MAINTENANCE SERVICE

Scope of Maintenance Service: Provide chemicals and service program to maintain
water conditions required above, to inhibit corrosion and scale formation for hydronic
piping and equipment. Services and chemicals shall be provided for a period of one
year from date of Substantial Completion and shall include the following:

Initial water analysis and HVAC water-treatment recommendations.

Startup assistance for Contractor to flush the systems, clean with detergents, and
initially fill systems with required chemical treatment prior to operation.

Periodic field service and consultation.

Customer report charts and log sheets.

Laboratory technical analysis.

Analyses and reports of all chemical items concerning safety and compliance
with government regulations.

R

END OF SECTION 232513
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SECTION 236423.13 - AIR-COOLED, SCROLL WATER CHILLERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes packaged, air-cooled, electric-motor-driven, scroll water chillers.

1.2 DEFINITIONS
A.  BAS: Building automation system.

B. COP: Coefficient of performance. The ratio of the rate of heat removal to the rate of
energy input using consistent units for any given set of rating conditions.

C. DDC: Direct digital control.

D. EER: Energy-efficiency ratio. The ratio of the cooling capacity given in Btu/h to the total
power input given in watts at any given set of rating conditions.

E. GFIl: Ground fault interrupt.

F. IPLV: Integrated part-load value. A single-number part-load efficiency figure of merit for
a single chiller calculated per the method defined by AHRI 550/590 and referenced to
AHRI standard rating conditions.

G. 1/O: Input/output.

H.  kWI/Ton: The ratio of total power input of the chiller in kilowatts to the net refrigerating
capacity in tons at any given set of rating conditions.

l. NPLV: Nonstandard part-load value. A single number part-load efficiency figure of
merit for a single chiller calculated per the method defined by AHRI 550/590 and
intended for operating conditions other than the AHRI standard rating conditions.

J.  SCCR: Short-circuit current rating.

K.  TEAO: Totally enclosed air over.

L. TENV: Totally enclosed nonventilating.

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

1. Include refrigerant, rated capacities, operating characteristics, and furnished
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specialties and accessories.

PN hWN

Performance at AHRI standard conditions and at conditions indicated.
Performance at AHRI standard unloading conditions.

Minimum evaporator flow rate.

Refrigerant capacity of water chiller.

Oil capacity of water chiller.

Fluid capacity of evaporator.

Characteristics of safety relief valves.

B. Shop Drawings: Complete set of manufacturer's prints of water chiller assemblies,
control panels, sections and elevations, and unit isolation. Include the following:

agbrwnN=

Assembled unit dimensions.

Weight and load distribution.

Required clearances for maintenance and operation.
Size and location of piping and wiring connections.
Diagrams for power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A.  Coordination Drawings:

1. Plans, drawn to scale, on which the following items are shown and coordinated
with each other, using input from installers of the items involved:

a.
b.
c.

d.

Structural supports.

Piping roughing-in requirements.

Wiring roughing-in requirements, including spaces reserved for electrical
equipment.

Access requirements, including working clearances for mechanical controls
and electrical equipment, and tube pull and service clearances.

2. Each view to show screened background with the following:

m O O
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Column grids, beams, columns, and concrete housekeeping pads.
Layout with walls, floors, and roofs, including each room name and
number.

Equipment and products of other trades that are located in vicinity of
chillers and part of final installation, such as plumbing systems.

Certificates: For certification required in "Quality Assurance" Article.
Installation instructions.

Source quality-control reports.

Startup service reports.

Sample Warranty: For special warranty.
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1.5 CLOSEOUT SUBMITTALS

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

B. Spare Parts List: Recommended spare parts list with quantity for each.

C. Touchup Paint Description: Detailed description of paint used in application of finish
coat to allow for procurement of a matching paint.

D. Instructional Videos: Including those that are prerecorded and those that are recorded
during training.
1.6 QUALITY ASSURANCE

A.  AHRI Certification: Certify chiller according to AHRI 590 certification program.

1.7 DELIVERY, STORAGE, AND HANDLING
A.  Ship water chillers from the factory fully charged with refrigerant and filled with oil.

B.  Package water chiller for export shipping.

1.8 WARRANTY

A.  Special Warranty: Manufacturer agrees to repair or replace components of water
chillers that fail in materials or workmanship within specified warranty period.

1. Extended warranties include, but are not limited to, the following:

a. Complete chiller including refrigerant and oil charge.

b. Complete compressor and drive assembly including refrigerant and oil
charge.

C. Refrigerant and oil charge.

1)  Loss of refrigerant charge for any reason due to manufacturer's
product defect and product installation.

d. Parts and labor.

Warranty Period: Ten years from date of Substantial Completion.
Manufacturer shall also provide 10 year maintenance agreement as part of the
warranty.

wn
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PART 2 - PRODUCTS

21

A

2.2

PERFORMANCE REQUIREMENTS

Site Altitude: Chiller shall be suitable for altitude at which installed without affecting
performance indicated. Make adjustments to affected chiller components to account for
site altitude.

AHRI Rating: Rate water chiller performance according to requirements in AHRI
550/590.

ASHRAE Compliance: ASHRAE 15 for safety code for mechanical refrigeration.

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section
6 - "Heating, Ventilating, and Air-Conditioning."

ASME Compliance: Fabricate and stamp water chiller heat exchangers to comply with
ASME Boiler and Pressure Vessel Code.

Comply with NFPA 70.

Comply with requirements of UL 1995, "Heating and Cooling Equipment," and include
label by a qualified testing agency showing compliance.

Operation Following Loss of Normal Power:

1. Equipment, associated factory- and field-installed controls, and associated
electrical equipment and power supply connected to backup power system shall
automatically return equipment and associated controls to the operating state
occurring immediately before loss of normal power without need for manual
intervention by an operator when power is restored either through a backup
power source, or through normal power if restored before backup power is
brought on-line.

See drawings for equipment served by backup power systems.

Provide means and methods required to satisfy requirement even if not explicitly
indicated.

wn

Outdoor Installations:

1. Chiller shall be suitable for outdoor installation indicated. Provide adequate
weather protection to ensure reliable service life over a 15-year period with
minimal degradation due to exposure to outdoor ambient conditions.

AIR-COOLED, SCROLL WATER CHILLERS

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

1. Carrier Global Corporation

AIR-COOLED, SCROLL WATER CHILLERS 236423.13 -4



Spruce Creek Elementary Project No. 2648251
Replace 60 Ton Chiller

2.3
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2.5

2. Trane
3. YORK; brand of Johnson Controls International plc, Building Solutions North
America

MANUFACTURED UNITS

Description: Factory-assembled and run-tested water chiller complete with
compressor(s), compressor motors and motor controllers, evaporator, condenser with
fans, electrical power, controls, and indicated accessories.

Fabricate water chiller mounting base with reinforcement strong enough to resist water
chiller movement during a seismic event when water chiller is anchored to field support
structure.

Sound-reduction package shall have the following:

1. Compressor blankets.

2. Variable-speed fans with acoustic treatment.

3. Designed to reduce sound level without affecting performance.

Security Package: Security grilles with fasteners for additional protection of
compressors, evaporator, and condenser coils. Grilles shall be coated for corrosion
resistance and shall be removable for service access.

CABINET

Base: Galvanized-steel base extending the perimeter of water chiller. Secure frame,
compressors, and evaporator to base to provide a single-piece unit.

Frame: Rigid galvanized-steel frame secured to base and designed to support cabinet,
condenser, control panel, and other chiller components not directly supported from
base.

Casing: Galvanized steel.

Finish: Coat base, frame, and casing with a corrosion-resistant coating capable of
withstanding a 1000-hour salt-spray test according to ASTM B117.
COMPRESSOR-DRIVE ASSEMBLIES

Compressors:

1. Description: Positive-displacement direct drive with hermetically sealed casing.

2. Each compressor provided with suction and discharge service valves, crankcase
oil heater, and suction strainer.

a. For multiple compressor assemblies, it is acceptable to isolate each
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compressor assembly in lieu of each compressor.
3.  Operating Speed: Nominal 3600 rpm for 60-Hz applications.
4. Capacity Control: On-off compressor cycling, plus hot-gas bypass.

a. Digital compressor unloading is an acceptable alternative to achieve
capacity control.

5. Oil Lubrication System: Automatic pump with strainer, sight glass, filling
connection, filter with magnetic plug or removable magnet in sump, and initial oil
charge.

a. Manufacturer's other standard methods of providing positive lubrication are
acceptable in lieu of an automatic pump.

6. Vibration Isolation: Mount individual compressors on vibration isolators.

a. For multiple compressor assemblies, it is acceptable to isolate each
compressor assembly in lieu of each compressor.

B. Compressor Motors:

1. Hermetically sealed and cooled by refrigerant suction gas.
2. High-torque, two-pole induction type with inherent thermal-overload protection on
each phase.

C. Compressor Motor Controllers:

1. Across the Line: NEMA ICS 2, Class A, full voltage, nonreversing.

2.6 REFRIGERATION

A.  Refrigerant Compatibility: Parts exposed to refrigerants shall be fully compatible with
refrigerants, and pressure components shall be rated for refrigerant pressures.

B. Refrigerant Circuit: Each circuit shall include an electronic-expansion valve, refrigerant
charging connections, a hot-gas muffler, compressor suction and discharge shutoff
valves, a liquid-line shutoff valve, a replaceable-core filter-dryer, a sight glass with
moisture indicator, a liquid-line solenoid valve, and an insulated suction line.

C. Refrigerant Isolation: Factory install positive shutoff isolation valves in the compressor
discharge line and the refrigerant liquid-line to allow the isolation and storage of the
refrigerant charge in the chiller condenser.

1. For multiple compressor assemblies, it is acceptable to isolate each compressor
assembly in each circuit in lieu of each compressor.

D. Pressure Relief Device:

AIR-COOLED, SCROLL WATER CHILLERS 236423.13 -6



Spruce Creek Elementary Project No. 2648251
Replace 60 Ton Chiller

2.7

2.8

1. Comply with requirements in ASHRAE 15, ASHRAE 147, and applicable portions
of ASME Boiler and Pressure Vessel Code: Section VIII, Division 1.

2. Select and configure pressure relief devices to protect against corrosion and
inadvertent release of refrigerant.

3. ASME-rated, spring-loaded, pressure relief valve; single- or multiple-reseating
type. Pressure relief valve(s) shall be provided for each heat exchanger.

EVAPORATOR
Brazed-plate or shell-and-tube design, as indicated.

Brazed Plate:

1. Direct-expansion, single-pass, brazed-plate design.

2. Type 316 stainless-steel construction.

3. Code Compliance: Tested according to ASME Boiler and Pressure Vessel Code.

4. Fluid Nozzles: Terminate with mechanical-coupling end connections for
connection to field piping.

5. Inlet Strainer: Factory-furnished, 20-mesh strainer for field installation in supply

piping to evaporator. Manufacturer has option to factory install strainer.
Flow Switch: Factory-furnished flow switch wired to chiller operating controls.
Heater: Factory-installed and -wired electric heater with integral controls designed to
protect the evaporator to minus 20 deg F.
AIR-COOLED CONDENSER
Coil(s) with integral subcooling on each circuit.
Copper Tube with Plate Fin Coils:

1. Construct coils of copper tubes mechanically bonded to aluminum fins.
2.  Coating: E-Coat baked on coating.

Aluminum Microchannel Coils: (Will require special approval by owner, standard is
Copper tube with aluminum fin coated)

1. Series of flat tubes containing a series of multiple, parallel-flow microchannels
layered between refrigerant header manifolds.

2. Single- or multiple-pass arrangement.

3 Construct fins, tubes, and header manifolds of aluminum alloy treated with a
corrosion-resistant coating.

Hail Protection: Provide condenser coils with louvers, baffles, or hoods to protect
against hail damage.

Fans: Direct-drive propeller type with statically and dynamically balanced fan blades,
arranged for vertical air discharge.
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B.

Fan Motors: TENV or TEAO enclosure, with sealed and permanently lubricated
bearings, and having built-in overcurrent- and thermal-overload protection.

1.

Overcurrent- and thermal-overload protection not integral to motor is acceptable
if provided with chiller electrical power package.

Fan Guards: Removable steel safety guards with corrosion-resistant coating.

CHILLED-WATER HYDRONIC PACKAGE

Factory-furnished and -installed hydronic package consisting of the following:

1.

o0k

Pumps: Dual pumps with capacity, as indicated.

a. Vertical in-line type, single-stage design, serviceable without disturbing
piping connections.

Cast-iron, ductile-iron, bronze, or stainless-steel body.

Bronze or stainless-steel impeller keyed to shaft and secured with screw.
Premium efficient motor with TEFC motor enclosure.

Dual pump packages to provide for servicing and replacement of failed
pump with other pump operating.

®00T

Expansion Tank: Replaceable bladder type.

Storage Tank: Insulated carbon-steel tank with drain and vent connections; with
capacity indicated. Minimum 240 Gallons.

a. If integral tank is not provided with chiller, contractor shall be responsible
for installing a minimum 240 gallon storage tank on the chilled water return
piping prior to the air separator in the adjacent mechanical room.

Piping: Copper tube or carbon-steel.
Strainers: Y-type at suction side of each pump.
Valves:

a. Ball- or butterfly-style valves for isolation and balancing.

b. Check valve on each pump discharge for dual pump packages.

C. Drain valves to be positioned to drain isolated sections of pipe and
equipment.

d. Option to use combination valves.

Hydronic Specialties:

a.  Air Vents: Automatic or manual air vents located and arranged to vent air
from high points and locations capable of trapping air.

b. Test Plugs: Located to measure pressure difference across each pump and
strainer.

Hydronic package rated for same pressure as evaporator.
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C. Pressure and leak tested before apply insulation.
D. Insulation on hydronic package shall match evaporator.
E. Controls:

1. Lead/lag operation for dual pump packages.
2. Controlled to automatically equalize run time.

3. Integral to chiller control package.

F. Heater: Factory-installed and -wired electric heater with integral controls designed to
protect the heat recovery condenser to minus 20 deg F.

2.10 INSULATION

A.  Closed-cell, flexible, elastomeric thermal insulation complying with ASTM
C534/C534M, Type | for tubular materials and Type |l for sheet materials.

1. Thickness: 3/4 inch.
B. Adhesive: As recommended by insulation manufacturer.

C. Factory-applied insulation over all cold surfaces of chiller capable of forming
condensation. Components shall include, but not be limited to, evaporator, evaporator
water boxes including nozzles, refrigerant suction pipe from evaporator to compressor,
cold surfaces of compressor, refrigerant-cooled motor, and auxiliary piping.

1. Apply adhesive to 100 percent of insulation contact surface.

2. Before insulating steel surfaces, prepare surfaces for paint, and prime and paint
as indicated for other painted components. Do not insulate unpainted steel
surfaces.

3. Seal seams and joints to provide a vapor barrier.

4, After adhesive has fully cured, paint exposed surfaces of insulation to match
other painted parts.

5. Manufacturer has option to factory or field insulate chiller components to reduce
potential for damage during installation.

6. Field-Applied Insulation:

a. Components that are not factory insulated shall be field insulated to comply
with requirements indicated.

b. Manufacturer shall be responsible for chiller insulation whether factory or
field installed to ensure that manufacturer is the single point of
responsibility for chillers.

C. Manufacturer's factory-authorized service representative shall instruct and
supervise installation of field-applied insulation.

d. After field-applied insulation is complete, paint insulation to match factory-
applied finish.
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2.11

A

B.

0.

ELECTRICAL
Factory installed and wired, and functionally tested at factory before shipment.

Factory-installed and -wired switches, motor controllers, transformers, and other
electrical devices necessary shall provide a single-point field power connection to
water chiller.

House in a unit-mounted, NEMA 250, Type 3R enclosure with hinged access door with
lock and key or padlock and key.

Wiring shall be numbered and color-coded to match wiring diagram.

Factory wiring shall be located outside of an enclosure in a raceway. Terminal
connections shall be made with not more than a 24-inch length of liquid tight or flexible
metallic conduit.

Field power interface shall be to circuit breaker. Minimum SCCR according to UL 508
shall be as required by electrical power distribution system, but not less than 65,000 A.

Each motor shall have branch power circuit and controls with one of the following
disconnecting means having SCCR to match main disconnecting means:

1. NEMA KS 1, heavy-duty, fusible switch with rejection-type fuse clips rated for
fuses. Select and size fuses to provide Type 2 protection according to IEC
60947-4-1.

NEMA KS 1, heavy-duty, nonfusible switch.

UL 489, motor-circuit protector (circuit breaker) with field-adjustable, short-circuit
trip coordinated with motor locked-rotor amperes.

SIN

Each motor shall have overcurrent protection.

Overload relay sized according to UL 1995, or an integral component of water chiller
control microprocessor.

Phase-Failure and Undervoltage: Solid-state sensing with adjustable settings.
Power Factor Correction: Capacitors to correct power factor to 0.95 at full load.

Controls Transformer: Unit-mounted transformer with primary and secondary fuses and
sized with enough capacity to operate electrical load plus spare capacity.

Control Relays: Auxiliary and adjustable time-delay relays, or an integral to water
chiller microprocessor.

Service Receptacle:

1. Unit-mounted, 120-V GFI duplex receptacle.
2. Power receptacle from chiller internal electrical power wiring.

Indicate the following for water chiller electrical power supply:
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Current, phase to phase, for all three phases.

Voltage, phase to phase and phase to neutral for all three phases.
Three-phase real power (kilowatts).

Three-phase reactive power (kilovolt amperes reactive).

Power factor.

Running log of total power versus time (kilowatt hours).

Fault log, with time and date of each.

212 CONTROLS

A. Factory installed and wired, and functionally tested at factory before shipment.

B.  Standalone, microprocessor based, with all memory stored in nonvolatile memory so
that reprogramming is not required on loss of electrical power.

C. Enclosure: Share enclosure with electrical power devices or provide a separate
enclosure of matching construction.

D. Operator Interface: Keypad or pressure-sensitive touch screen. Multiple-character,
digital display. Display the following:

COoONOORhWN =

Date and time.

Operating or alarm status.

Operating hours.

Temperature and pressure of operating set points.
Chilled-water entering and leaving temperatures.
Refrigerant pressures in evaporator and condenser.
Saturation temperature in evaporator and condenser.
No cooling load condition.

Elapsed time meter (compressor run status).

Pump status.

Antirecycling timer status.

Percent of maximum motor amperage.

Current-limit set point.

Number of compressor starts.

Alarm history with retention of operational data before unit shutdown.
Superheat.

E. Control Functions:

1.
2.
3

No o

Manual or automatic startup and shutdown time schedule.

Capacity control based on evaporator leaving-fluid temperature.

Capacity control compensated by rate of change of evaporator entering-fluid
temperature.

Chilled-water entering and leaving temperatures, control set points, and motor
load limit. Chilled-water leaving temperature reset shall be used as part of
district standards.

Current limit and demand limit.

Antirecycling timer.

Automatic lead-lag switching.
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F.  Manual-Reset Safety Controls: The following conditions shall shut down water chiller
and require manual reset:

Low evaporator pressure or high condenser pressure.
Low chilled-water temperature.

Refrigerant high pressure.

High or low oil pressure.

High oil temperature.

Loss of chilled-water flow.

Control device failure.

Nogakrwd -~

G. BAS System Interface: Factory-install hardware and software to enable system to
monitor, control, and display chiller status and alarms.

1. Hardwired 1/O Points:

a. Monitoring: On/off status, common trouble alarm, electrical power demand
(kilowatts), electrical power consumption (kilowatt hours)].

b. Control: On/off operation, chilled-water discharge temperature set-point
adjustment, electrical power demand limit.

2. Communication Interface: ASHRAE 135 (BACnet) communication interface shall
enable control system operator to remotely control and monitor the water chiller
from an operator workstation. Control features and monitoring points displayed
locally at water chiller control panel shall be available through DDC system for
HVAC.

H.  Factory-installed wiring outside of enclosures shall be in NFPA 70-complaint raceway.

Make terminal connections with liquidtight or flexible metallic conduit.

213 ACCESSORIES

A.  Factory-furnished neoprene isolators for field installation.

214 CAPACITIES AND CHARACTERISTICS

A.  See drawing schedules.

2.15 MATERIALS
A. Steel:

1. ASTM A36/A36M for carbon structural steel.
2. ASTM A568/A568M for steel sheet.

B. Stainless Steel:

1. Manufacturer's standard grade for casing.
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2. Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to
airstream or moisture.

C. Galvanized Steel: ASTM A653/A653M.
D.  Aluminum: ASTM B209.

E. Comply with Section 230546 "Coatings for HYAC" for corrosion-resistant coating.

2.16 SOURCE QUALITY CONTROL
A.  Perform functional test of water chillers before shipping.
B. Factory performance test water chillers, before shipping, according to AHRI 550/590.
1. Test the following conditions:
a. AHRI 550/590 part-load points.

C. Factory test and inspect evaporator according to ASME Boiler and Pressure Vessel
Code: Section VI, Division 1. Stamp with ASME label.

D.  For water chillers located outdoors, rate sound power level according to AHRI 370
procedure.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Before water chiller installation, examine roughing-in for equipment support, anchor-
bolt sizes and locations, piping, controls, and electrical connections to verify actual
locations, sizes, and other conditions affecting water chiller performance, maintenance,
and operations.

1. Water chiller locations indicated on Drawings are approximate. Determine exact
locations before roughing-in for piping, controls, and electrical connections.

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

3.2 WATER CHILLER INSTALLATION

A. Coordinate sizes and locations of bases with actual equipment provided. Cast anchor-
bolt inserts into concrete bases.

B. Coordinate sizes, locations, and anchoring attachments of structural-steel support
structures with actual equipment provided.
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C. Install water chillers on support structure indicated.
D. Equipment Mounting:
1. Install chiller in existing concrete chiller yard.
E.  Maintain manufacturer's recommended clearances for service and maintenance.
F. Maintain clearances required by governing code.

G. Chiller manufacturer's factory-trained service personnel shall charge water chiller with
refrigerant if not factory charged and fill with oil if not factory installed.

H. Install separate devices furnished by manufacturer and not factory installed.
1. Chillers shipped in multiple major assemblies shall be field assembled by chiller
manufacturer's factory-trained service personnel.
3.3 PIPING CONNECTIONS
A.  Comply with requirements in Section 232113 "Hydronic Piping" and Section 232116
"Hydronic Piping Specialties." Drawings indicate general arrangement of piping,

fittings, and specialties.

B. Comply with requirements in Section 232300 "Refrigerant Piping." Drawings indicate
general arrangement of piping, fittings, and specialties.

C.  Where installing piping adjacent to chillers, allow space for service and maintenance.
D. Evaporator Fluid Connections:

1. Connect to evaporator inlet with shutoff valve, strainer, flexible connector,
thermometer, and plugged tee with pressure gage.

2. Connect to evaporator outlet with shutoff valve, balancing valve, flexible
connector, flow switch, thermometer, plugged tee with pressure gage, and drain
connection with valve.

3. Make connections to water chiller with a flange or mechanical coupling.

E. Connect each drain connection with a drain valve, full size of drain connection.
F. Connect each chiller vent connection with an automatic or a manual vent, full size of
vent connection.

3.4 ELECTRICAL POWER CONNECTIONS

A.  Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors
and Cables."

B.  Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
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Systems."

C. Provide nameplate for each electrical connection indicating electrical equipment
designation and circuit number feeding connection. Nameplate shall be laminated
phenolic layers of black with engraved white letters at least 1/2 inch high. Locate
nameplate where easily visible.

3.5 CONTROLS CONNECTIONS
A. Install control and electrical power wiring to field-mounted control devices.

B. Connect control wiring between chillers and other equipment to interlock operation as
required to provide a complete and functioning system.

C.  Connect control wiring between chiller control interface and DDC system for remote
monitoring and control of chillers. Comply with requirements in Section 230923 "Direct
Digital Control (DDC) System for HVAC."

D. Provide nameplate on face of chiller control panel indicating control equipment
designation serving chiller and the 1/0 point designation for each control connection.
Nameplate shall be laminated phenolic layers of black with engraved white letters at
least 1/2 inch high.

3.6 STARTUP SERVICE
A. Engage a factory-authorized service representative to perform startup service.

B. Inspect field-assembled components, equipment installation, and piping and electrical
connections for proper assemblies, installations, and connections.

C. Complete installation and startup checks according to manufacturer's written
instructions and perform the following:

Verify that refrigerant charge is sufficient and water chiller has been leak tested.
Verify that pumps are installed and functional.

Verify that thermometers and gages are installed.

Operate water chiller for run-in period.

Check bearing lubrication and oil levels.

Verify that refrigerant pressure relief device for chillers installed indoors is vented
outside.

Verify proper motor rotation.

Verify static deflection of vibration isolators, including deflection during water
chiller startup and shutdown.

IZESER S
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9. Verify and record performance of chilled-water flow and low-temperature
interlocks.

10. Verify and record performance of water chiller protection devices.

11. Test and adjust controls and safeties. Replace damaged or malfunctioning
controls and equipment.
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D. Visually inspect chiller for damage before starting. Repair or replace damaged
components, including insulation. Do not start chiller until damage that is detrimental to
operation has been corrected.

E. Prepare a written startup report that records results of tests and inspections.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain water chillers. Video record the training
sessions and provide electronic copy to Owner.

1.
2.
3

o o

Instructor shall be factory trained and certified.

Provide not less than eight hours of training.

Train personnel in operation and maintenance and to obtain maximum efficiency
in plant operation.

Provide instructional videos showing general operation and maintenance that are
coordinated with operation and maintenance manuals.

Obtain Owner sign-off that training is complete.

Owner training shall be held at Project site.

END OF SECTION 236423.13
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