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2018 Edition 

SE-330 

LUMP SUM BID FORM 
Bidders shall submit bids on only Bid Form SE-330. 

 BF – 1 SE-330 

 

  

BID SUBMITTED BY:         
(Bidder's Name) 

BID SUBMITTED TO:         

(Owner’s Name) 

FOR: PROJECT  NAME:  Midlands Technical College CET Building Chiller Replacement  

PROJECT  NUMBER:  H59-N991-FW  

OFFER 

§ 1. In response to the Invitation for Construction Services and in compliance with the Instructions to Bidders for the above-

named Project, the undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into a Contract with the 

Owner on the terms included in the Bidding Documents, and to perform all Work as specified or indicated in the 

Bidding Documents, for the prices and within the time frames indicated in this Bid and in accordance with the other 

terms and conditions of the Bidding Documents. 

§ 2. Pursuant to SC Code § 11-35-3030(1), Bidder has submitted Bid Security as follows in the amount and form required by 

the Bidding Documents: 

   Bid Bond with Power of Attorney    Electronic Bid Bond    Cashier's Check 

(Bidder check one) 

§ 3. Bidder acknowledges the receipt of the following Addenda to the Bidding Documents and has incorporated the effects 

of said Addenda into this Bid: 

(Bidder, check all that apply.  Note, there may be more boxes than actual addenda.  Do not check boxes that do not apply) 

ADDENDA:   #1   #2   #3   #4   #5 

§ 4. Bidder accepts all terms and conditions of the Invitation for Bids, including, without limitation, those dealing with the 

disposition of Bid Security.  Bidder agrees that this Bid, including all Bid Alternates, if any, may not be revoked or 

withdrawn after the opening of bids, and shall remain open for acceptance for a period of   60   Days following the Bid 

Date, or for such longer period of time that Bidder may agree to in writing upon request of the Owner.  

§ 5. Bidder herewith offers to provide all labor, materials, equipment, tools of trades and labor, accessories, appliances, 

warranties and guarantees, and to pay all royalties, fees, permits, licenses and applicable taxes necessary to complete the 

following items of construction work: 

§ 6.1 BASE BID WORK (as indicated in the Bidding Documents and generally described as follows):   Remove the exisitng air 

cooled chiller and associated electrical feeder.  Provide new air cooled chiller and electrical as specified.    

$ , which sum is hereafter called the Base Bid. 

(Bidder to insert Base Bid Amount on line above) 



2018 Edition 

SE-330 

LUMP SUM BID FORM 
Bidders shall submit bids on only Bid Form SE-330. 

 BF – 2 SE-330 

§ 7. LISTING OF PROPOSED SUBCONTRACTORS PURSUANT TO SECTION 3020(b)(i), CHAPTER 

35, TITLE 11 OF THE SOUTH CAROLINA CODE OF LAWS, AS AMENDED 
(See Instructions on the following page BF-2A) 

Bidder shall use the below-listed Subcontractors in the performance of the Subcontractor Classification work listed:

SUBCONTRACTOR 

CLASSIFICATION 

(Completed by Owner) 

LICENSE 

CLASSIFICATION 

AND/OR 

SUBCLASSIFICATION 

(Completed by Owner) 

SUBCONTRACTOR'S and/or 

PRIME CONTRACTOR'S 

NAME 

(Must be completed by Bidder) 

SUBCONTRACTOR'S and/or 

PRIME CONTRACTOR'S 

SC LICENSE NUMBER 

(Requested, but not Required) 

BASE BID 

Electrical EL   

              

              

              

ALTERNATE #1 

              

              

              

              

ALTERNATE #2 

              

              

              

              

ALTERNATE #3 

              

              

              

              

 

If a Bid Alternate is accepted, Subcontractors listed for the Bid Alternate shall be used for the work of both the Alternate and 

the Base Bid work. 

 .



2018 Edition 

SE-330 

LUMP SUM BID FORM 
Bidders shall submit bids on only Bid Form SE-330. 

 BF 3 SE-330 

§ 8. LIST OF MANUFACTURERS, MATERIAL SUPPLIERS, AND SUBCONTRACTORS OTHER 

THAN SUBCONTRACTORS LISTED IN SECTION 7 ABOVE (FOR INFORMATION ONLY): 

Pursuant to instructions in the Invitation for Construction Services, if any, Bidder will provide to Owner upon the 

Owner’s request and within 24 hours of such request, a listing of manufacturers, material suppliers, and subcontractors, 

other than those listed in Section 7 above, that Bidder intends to use on the project.  Bidder acknowledges and agrees 

that this list is provided for purposes of determining responsibility and not pursuant to the subcontractor listing 

requirements of SC Code § 11-35-3020(b)(i). 

§ 9. TIME OF CONTRACT PERFORMANCE AND LIQUIDATED DAMAGES 

a) CONTRACT TIME 

Bidder agrees that the Date of Commencement of the Work shall be established in a Notice to Proceed to be issued 

by the Owner.  Bidder agrees to substantially complete the Work within     90   Calendar Days 

from the Date of Commencement, subject to adjustments as provided in the Contract Documents. 

b) LIQUIDATED DAMAGES 

Bidder further agrees that from the compensation to be paid, the Owner shall retain as Liquidated Damages the 

amount of $    500.00   for each Calendar Day the actual construction time required to achieve 

Substantial Completion exceeds the specified or adjusted time for Substantial Completion as provided in the 

Contract Documents.  This amount is intended by the parties as the predetermined measure of compensation for 

actual damages, not as a penalty for nonperformance. 

§ 10. AGREEMENTS 

a) Bidder agrees that this bid is subject to the requirements of the laws of the State of South Carolina. 

b) Bidder agrees that at any time prior to the issuance of the Notice to Proceed for this Project, this Project may be 

canceled for the convenience of, and without cost to, the State. 

c) Bidder agrees that neither the State of South Carolina nor any of its agencies, employees or agents shall be 

responsible for any bid preparation costs, or any costs or charges of any type, should all bids be rejected or the 

Project canceled for any reason prior to the issuance of the Notice to Proceed.  

§ 11. ELECTRONIC BID BOND 

By signing below, the Principal is affirming that the identified electronic bid bond has been executed and that the 

Principal and Surety are firmly bound unto the State of South Carolina under the terms and conditions of the AIA 

Document A310, Bid Bond, included in the Bidding Documents. 

 

ELECTRONIC BID BOND NUMBER:   

SIGNATURE AND TITLE:  

 



2018 Edition 

SE-330 

LUMP SUM BID FORM 
Bidders shall submit bids on only Bid Form SE-330. 

 BF 4 SE-330 

CONTRACTOR'S CLASSIFICATIONS AND SUBCLASSIFICATIONS WITH LIMITATION 

SC Contractor's License Number(s):  

Classification(s) & Limits:  

Subclassification(s) & Limits:  

 

 

By signing this Bid, the person signing reaffirms all representation and certification made by both 

the person signing and the Bidder, including without limitation, those appearing in Article 2 of the 

SCOSE Version of the AIA A701, Instructions to Bidders, is expressly incorporated by reference. 

BIDDER’S LEGAL NAME:  

ADDRESS:  

  

TELEPHONE:  

EMAIL:  

 

 

SIGNATURE:  DATE:  

PRINT NAME:  

TITLE:  



 

 

 

AIA Document A101 

Standard Form of Agreement Between Owner and Contractor 

 

 

 

 

 

The Form of the Contract shall be the SCOSE Version of the AIA Document A101-2007, Standard
Form of Agreement Between Owner and Contractor where the basis of payment is a Stipulated Sum,
which is incorporated herein by reference.  Samples of these documents may be viewed at
http://procurement.sc.gov/construction/ose-news.
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2016 Edition 

SE-355 

PERFORMANCE  BOND  

KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor) 

Name:         

Address:        

       

hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety) 

Name:         

Address:        

       

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency) 

Name:         

Address:        

       

hereinafter referred to as “Agency”, or its successors or assigns, the sum of         ($     ), being the 
sum of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs, 
executors, administrators, successors and assigns, jointly and severally, firmly by these presents. 
 
WHEREAS, Contractor has by written agreement dated           entered into a contract with Agency to construct 

State Project Name: Midlands Technical College CET Building Chiller Replacement  

State Project Number: H59-N991-FW  

Brief Description of Awarded Work, as found on the SE-330 or SE-332, Bid Form:        

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 

Name: GMK Associates, Inc.   

Address: 1201 Main Street, Suite 2100  

Columbia, SC 29201  

which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract. 
 
IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated 
herein, do each cause this Performance Bond to be duly executed on its behalf by its authorized officer, agent or 
representative. 
 
DATED this         day of       , 2      BOND NUMBER        
 (shall be no earlier than Date of Contract) 

 
CONTRACTOR SURETY 

 

By:    

(Seal) 

 

By:    

(Seal) 

 

Print Name:        

 

Print Name:        

 

Print Title:        

 

Print Title:        
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

(Additional Signatures, if any, appear on attached page) 
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SE-355 

PERFORMANCE BOND  

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:  

1. The Contractor and the Surety, jointly and severally, bind 

themselves, their heirs, executors, administrators, successors and 

assigns to the Agency for the full and faithful performance of 

the contract, which is incorporated herein by reference. 

2. If the Contractor performs the contract, the Surety and the 

Contractor have no obligation under this Bond, except to 

participate in conferences as provided in paragraph 3.1. 

3. The Surety's obligation under this Bond shall arise after: 

3.1 The Agency has notified the Contractor and the Surety at 

the address described in paragraph 10 below, that the 

Agency is considering declaring a Contractor Default and 

has requested and attempted to arrange a conference with 

the Contractor and the Surety to be held not later than 15 

days after receipt of such notice to discuss methods of 

performing the Contract.  If the Agency, the Contractor and 

the Surety agree, the Contractor shall be allowed a 

reasonable time to perform the Contract, but such an 

agreement shall not waive the Agency's right, if any, 

subsequently to declare a Contractor Default; or 

3.2 The Agency has declared a Contractor Default and formally 

terminated the Contractor's right to complete the Contract. 

4. The Surety shall, within 15 days after receipt of notice of 

the Agency's declaration of a Contractor Default, and at the 

Surety's sole expense, take one of the following actions: 

4.1 Arrange for the Contractor, with consent of the Agency, to 

perform and complete the Contract; or 

4.2 Undertake to perform and complete the Contract itself, 

through its agents or through independent contractors; or 

4.3 Obtain bids or negotiated proposals from qualified  

contractors acceptable to the Agency for a contract for 

performance and completion of the Contract, arrange for a 

contract to be prepared for execution by the Agency and the 

contractor selected with the Agency's concurrence, to be 

secured with performance and payment bonds executed by 

a qualified surety equivalent to the Bonds issued on the 

Contract, and pay to the Agency the amount of damages as 

described in paragraph 7 in excess of the Balance of the 

Contract Sum incurred by the Agency resulting from the 

Contractor Default; or 

4.4 Waive its right to perform and complete, arrange for 

completion, or obtain a new contractor, and: 

4.4.1 After investigation, determine the amount for which 

it may be liable to the Agency and, within 60 days of 

waiving its rights under this paragraph, tender payment 

thereof to the Agency; or 

4.4.2 Deny liability in whole or in part and notify the 

Agency, citing the reasons therefore. 

5. Provided Surety has proceeded under paragraphs 4.1, 4.2, 

or 4.3, the Agency shall pay the Balance of the Contract Sum to 

either: 

5.1 Surety in accordance with the terms of the Contract; or 

5.2 Another contractor selected pursuant to paragraph 4.3 to 

perform the Contract. 

5.3 The balance of the Contract Sum due either the Surety or 

another contractor shall be reduced by the amount of 

damages as described in paragraph 7. 

6. If the Surety does not proceed as provided in paragraph 4 

with reasonable promptness, the Surety shall be deemed to be in 

default on this Bond 15 days after receipt of written notice from 

the Agency to the Surety demanding that the Surety perform its 

obligations under this Bond, and the Agency shall be entitled to 

enforce any remedy available to the Agency. 

6.1 If the Surety proceeds as provided in paragraph 4.4 and the 

Agency refuses the payment tendered or the Surety has 

denied liability, in whole or in part, then without further 

notice the Agency shall be entitled to enforce any remedy 

available to the Agency. 

6.2 Any dispute, suit, action or proceeding arising out of or 

relating to this Bond shall be governed by the Dispute 

Resolution process defined in the Contract Documents and 

the laws of the State of South Carolina. 

7. After the Agency has terminated the Contractor's right to 

complete the Contract, and if the Surety elects to act under 

paragraph 4.1, 4.2, or 4.3 above, then the responsibilities of the 

Surety to the Agency shall be those of the Contractor under the 

Contract, and the responsibilities of the Agency to the Surety 

shall those of the Agency under the Contract.  To a limit of the 

amount of this Bond, but subject to commitment by the Agency 

of the Balance of the Contract Sum to mitigation of costs and 

damages on the Contract, the Surety is obligated to the Agency 

without duplication for: 

7.1 The responsibilities of the Contractor for correction of 

defective Work and completion of the Contract; and 

7.2 Additional legal, design professional and delay costs 

resulting from the Contractor's Default, and resulting from 

the actions or failure to act of the Surety under paragraph 4; 

and 

7.3 Damages awarded pursuant to the Dispute Resolution 

Provisions of the Contract. Surety may join in any Dispute 

Resolution proceeding brought under the Contract and shall 

be bound by the results thereof; and  

7.4 Liquidated Damages, or if no Liquidated Damages are 

specified in the Contract, actual damages caused by delayed 

performance or non-performance of the Contractor. 

8. The Surety shall not be liable to the Agency or others for 

obligations of the Contractor that are unrelated to the Contract, 

and the Balance of the Contract Sum shall not be reduced or set-

off on account of any such unrelated obligations.  No right of 

action shall accrue on this Bond to any person or entity other than 

the Agency or its heirs, executors, administrators, or successors. 

9. The Surety hereby waives notice of any change, including 

changes of time, to the contract or to related subcontracts, 

purchase orders and other obligations. 

10. Notice to the Surety, the Agency or the Contractor shall be 

mailed or delivered to the address shown on the signature page. 

11. Definitions 

11.1 Balance of the Contract Sum: The total amount payable by 

the Agency to the Contractor under the Contract after all 

proper adjustments have been made, including allowance to 

the Contractor of any amounts to be received by the Agency 

in settlement of insurance or other Claims for damages to 

which the Contractor si entitled, reduced by all valid and 

proper payments made to or on behalf of the Contractor 

under the Contract. 

11.2 Contractor Default: Failure of the Contractor, which has 

neither been remedied nor waived, to perform the Contract 

or otherwise to comply with the terms of the Contract. 
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SE-357 

LABOR  &  MATERIAL  PAYMENT  BOND  

KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor) 

Name:         

Address:        

       

hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety) 

Name:         

Address:        

       

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency) 

Name:         

Address:        

       

hereinafter referred to as “Agency”, or its successors or assigns, the sum of         ($     ), being the 
sum of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs, 
executors, administrators, successors and assigns, jointly and severally, firmly by these presents. 
 

WHEREAS, Contractor has by written agreement dated          entered into a contract with Agency to construct  

State Project Name: Midlands Technical College CET Building Chiller Replacement  

State Project Number: H59-N991-FW  

Brief Description of Awarded Work, as found on the SE-330 or SE-332, Bid Form:        

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 

Name: GMK Associates, Inc.  

Address: 1201 Main Street, Suite 2100  

Columbia, SC 29201  

which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract. 
 
 

 

IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated 
herein, do each cause this Labor & Material Payment Bond to be duly executed on its behalf by its authorized officer, agent 
or representative. 
 
DATED this         day of       , 2      BOND NUMBER        
 (shall be no earlier than Date of Contract) 

 
CONTRACTOR SURETY 

 

By:   

(Seal) 

 

By:   

(Seal) 

 

Print Name:        

 

Print Name:        

 

Print Title:        

 

Print Title:        
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

(Additional Signatures, if any, appear on attached page) 
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SE-357 

LABOR & MATERIAL PAYMENT BOND  

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:  

1. The Contractor and the Surety, jointly and severally, bind 

themselves, their heirs, executors, administrators, successors and 

assigns to the Agency to pay for all labor, materials and 

equipment required for use in the performance of the Contract, 

which is incorporated herein by reference. 

2. With respect to the Agency, this obligation shall be null and 

void if the Contractor: 

2.1 Promptly makes payment, directly or indirectly, for all sums 

due Claimants; and 

2.2 Defends, indemnifies and holds harmless the Agency from 

all claims, demands, liens or suits by any person or entity 

who furnished labor, materials or equipment for use in the 

performance of the Contract. 

3. With respect to Claimants, this obligation shall be null and 

void if the Contractor promptly makes payment, directly or 

indirectly, for all sums due. 

4. With respect to Claimants, and subject to the provisions of 

Title 29, Chapter 5 and the provisions of §11-35-3030(2)(c) of 

the SC Code of Laws, as amended, the Surety’s obligation under 

this Bond shall arise as follows: 

4.1 Every person who has furnished labor, material or rental 

equipment to the Contractor or its subcontractors for the 

work specified in the Contract, and who has not been paid in 

full therefore before the expiration of a period of ninety (90) 

days after the date on which the last of the labor was done or 

performed by him or material or rental equipment was 

furnished or supplied by him for which such claim is made, 

shall have the right to sue on the payment bond for the 

amount, or the balance thereof, unpaid at the time of 

institution of such suit and to prosecute such action for the 

sum or sums justly due him. 

4.2 A remote claimant shall have a right of action on the 

payment bond upon giving written notice by certified or 

registered mail to the Contractor within ninety (90) days 

from the date on which such person did or performed the 

last of the labor or furnished or supplied the last of the 

material or rental equipment upon which such claim is 

made. 

4.3 Every suit instituted upon a payment bond shall be brought 

in a court of competent jurisdiction for the county or circuit 

in which the construction contract was to be performed, but 

no such suit shall be commenced after the expiration of o ne 

year after the day on which the last of the labor was 

performed or material or rental equipment was supplied by 

the person bringing suit. 

5. When the Claimant has satisfied the conditions of paragraph 4, 

the Surety shall promptly and at the Surety’s expense take the 

following actions: 

5.1 Send an answer to the Claimant, with a copy to the Agency, 

within sixty (60) days after receipt of the claim, stating the 

amounts that are undisputed and the basis for challenging 

any amounts that are disputed. 

5.2 Pay or arrange for payment of any undisputed amounts. 

5.3 The Surety’s failure to discharge its obligations under this 

paragraph 5 shall not be deemed to constitute a waiver of 

defenses the Surety or Contractor may have or acquire as to 

a claim.  However, if the Surety fails to discharge its 

obligations under this paragraph 5, the Surety shall 

indemnify the Claimant for the reasonable attorney’s fees 

the Claimant incurs to recover any sums found to be due and 

owing to the Claimant. 

6. Amounts owed by the Agency to the Contractor under the 

Contract shall be used for the performance of the Contract and to 

satisfy claims, if any, under any Performance Bond.  By the 

Contractor furnishing and the Agency accepting this Bond, they 

agree that all funds earned by the contractor in the performance 

of the Contract are dedicated to satisfy obligations of the 

Contractor and the Surety under this Bond, subject to the 

Agency’s prior right to use the funds for the completion of the 

Work. 

7. The Surety shall not be liable to the Agency, Claimants or 

others for obligations of the Contractor that are unrelated to the 

Contract.  The Agency shall not be liable for payment of any 

costs or expenses of any claimant under this bond, and shall have 

under this Bond no obligations to make payments to, give notices 

on behalf of, or otherwise have obligations to Claimants under 

this Bond. 

8. The Surety hereby waives notice of any change, including 

changes of time, to the Contract or to related Subcontracts, 

purchase orders and other obligations. 

9. Notice to the Surety, the Agency or the Contractor shall be 

mailed or delivered to the addresses shown on the signature page.  

Actual receipt of notice by Surety, the Agency or the contractor, 

however accomplished, shall be sufficient compliance as of the 

date received at the address shown on the signature page. 

10. By the Contractor furnishing and the Agency accepting this 

Bond, they agree that this Bond has been furnished to comply 

with the statutory requirements of the South Carolina Code of 

Laws, as amended, and further, that any provision in this Bond 

conflicting with said statutory requirements shall be deemed 

deleted herefrom and provisions conforming to such statutory or 

other legal requirement shall be deemed incorporated herein.  

The intent is that this Bond shall be construed as a statutory Bond 

and not as a common law bond. 

11. Upon request of any person or entity appearing to be a 

potential beneficiary of this bond, the Contractor shall promptly 

furnish a copy of this Bond or shall permit a copy to be made. 

12. Any dispute, suit, action or proceeding arising out of or 

relating to this Bond shall be governed by the laws of the State of 

South Carolina. 

13. DEFINITIONS 

13.1 Claimant:  An individual or entity having a direct contract 

with the Contractor or with a Subcontractor of the 

Contractor to furnish labor, materials, or equipment for use 

in the performance of the Contract.  The intent of this 

Bond shall be to include without limitation in the terms 

“labor, materials or equipment” that part of water, gas, 

power, light, heat, oil, gasoline, telephone service or rental 

equipment used in the Contract, architectural and 

engineering services required for performance of the Work 

of the Contractor and the Contractor’s Subcontractors, and 

all other items for which a mechanic’s lien might otherwise 

be asserted. 

13.2 Remote Claimant:  A person having a direct contractual 

relationship with a subcontractor of the Contractor or 

subcontractor, but no contractual relationship expressed or 

implied with the Contractor. 

13.3 Contract:  The agreement between the Agency and the 

Contractor identified on the signature page, including all 

Contract Documents and changes thereto. 
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SE-380 CHANGE ORDER NO.:        

CHANGE  ORDER  TO  CONSTRUCTION  CONTRACT 
  

AGENCY: Midlands Technical College  

PROJECT NAME: Midlands Technical College CET Building Chiller Replacement  

PROJECT NUMBER: H59-N991-FW  
  

CONTRACTOR:        CONTRACT DATE:        

  

This Contract is changed as follows: (Insert description of change in space provided below) 

      
  

ADJUSTMENTS IN THE CONTRACT SUM: 

1. Original Contract Sum:  $       

2. Change in Contract Sum by previously approved Change Orders:        

3. Contract Sum prior to this Change Order  $    0.00 

4. Amount of this Change Order:        

5. New Contract Sum, including this Change Order:  $    0.00 

ADJUSTMENTS IN THE CONTRACT TIME: 

1. Original Substantial Completion Date:        

2. Sum of previously approved increases and decreases in Days:       Days 

3. Change in Days for this Change Order       Days 

4. New Substantial Completion Date:        

  

CONTRACTOR ACCEPTANCE: 

 

BY:  Date:         
(Signature of Representative) 

Print Name:         
 

A/E RECOMMENDATION FOR ACCEPTANCE: 

 

BY:  Date:         
(Signature of Representative) 

Print Name:         
 

AGENCY ACCEPTANCE AND CERTIFICATION: 

 

BY:  Date:         
(Signature of Representative) 

Print Name:         

Change is within Agency Construction Contract Change Order Certification of: $          Yes   No   
  

Office of the State Engineer Authorization for change exceeding Agency Construction Contract Change Order Certification: 

AUTHORIZED BY:  DATE:        
(OSE Project Manager) 

  

SUBMIT THE FOLLOWING TO OSE 

1. SE-380, fully completed and signed by the Contractor, A/E and Agency; 
2. Detailed back-up information from the Contractor/Subcontractor(s) that justifies the costs and schedule changes shown. 
3. If any item exceeds Agency certification, OSE will authorize the SE-380 and return to Agency. 
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SECTION 01 3000 - ADMINISTRATIVE REQUIREMENTS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Preconstruction meeting.
B. Site mobilization meeting.
C. Progress meetings.
D. Construction progress schedule.
E. Submittals for review, information, and project closeout.
F. Number of copies of submittals.
G. Submittal procedures.

1.02 REFERENCE STANDARDS
A. AIA G810 - Transmittal Letter; 2001.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 PRECONSTRUCTION MEETING

A.  S chedule meeting after Notice of Award.
B. Architect will schedule a meeting after Notice of Award.
C. Attendance Required:

1. Owner.
2. Architect.
3. Contractor.

D. Agenda:
1. Execution of Owner-Contractor Agreement.
2. Submission of executed bonds and insurance certificates.
3. Distribution of Contract Documents.
4. Submission of list of subcontractors, list of products, schedule of values, and progress

schedule.
5. Designation of personnel representing the parties to Contract, ________ and Architect.
6. Procedures and processing of field decisions, submittals, substitutions, applications for

payments, proposal request, Change Orders, and Contract closeout procedures.
7. Scheduling.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.02 SITE MOBILIZATION MEETING
A. Schedule meeting at the Project site prior to Contractor occupancy.
B. Attendance Required:

1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.

C. Agenda:
1. Use of premises by Owner and Contractor.
2. Owner's requirements and occupancy prior to completion.
3. Construction facilities and controls provided by Owner.
4. Temporary utilities provided by Owner.
5. Survey and building layout.
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6. Security and housekeeping procedures.
7. Schedules.
8. Application for payment procedures.
9. Procedures for testing.
10. Procedures for maintaining record documents.
11. Requirements for start-up of equipment.
12. Inspection and acceptance of equipment put into service during construction period.

D. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.03 PROGRESS MEETINGS
A. Schedule and administer meetings throughout progress of the Work at maximum monthly

intervals.
B. Make arrangements for meetings, prepare agenda with copies for participants, preside at

meetings.
C. Attendance Required:

1. Contractor.
2. Owner.
3. Architect.
4. Contractor's superintendent.
5. Major subcontractors.

D. Agenda:
1. Review minutes of previous meetings.
2. Review of work progress.
3. Field observations, problems, and decisions.
4. Identification of problems that impede, or will impede, planned progress.
5. Review of submittals schedule and status of submittals.
6. Maintenance of progress schedule.
7. Corrective measures to regain projected schedules.
8. Planned progress during succeeding work period.
9. Maintenance of quality and work standards.
10. Effect of proposed changes on progress schedule and coordination.
11. Other business relating to work.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.04 CONSTRUCTION PROGRESS SCHEDULE
A. If preliminary schedule requires revision after review, submit revised schedule within 10 days.
B. Within 20 days after review of preliminary schedule, submit draft of proposed complete

schedule for review.
1. Include written certification that major contractors have reviewed and accepted proposed

schedule.
C. Within 10 days after joint review, submit complete schedule.
D. Submit updated schedule with each Application for Payment.

3.05 SUBMITTALS FOR REVIEW
A. When the following are specified in individual sections, submit them for review:

1. Product data.
2. Shop drawings.
3. Samples for selection.
4. Samples for verification.

B. Submit to Architect for review for the limited purpose of checking for conformance with
information given and the design concept expressed in the contract documents.
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C. Samples will be reviewed only for aesthetic, color, or finish selection.
D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES

article below .
3.06 SUBMITTALS FOR INFORMATION

A. When the following are specified in individual sections, submit them for information:
1. Design data.
2. Certificates.
3. Test reports.
4. Inspection reports.
5. Manufacturer's instructions.
6. Manufacturer's field reports.
7. Other types indicated.

B. Submit for Architect's knowledge as contract administrator or for Owner.  No action will be
taken.

3.07 SUBMITTALS FOR PROJECT CLOSEOUT
A. Submit Correction Punch List for Substantial Completion.
B. Submit Final Correction Punch List for Substantial Completion.
C. When the following are specified in individual sections, submit them at project closeout:

1. Project record documents.
2. Operation and maintenance data.
3. Warranties.
4. Bonds.
5. Other types as indicated.

D. Submit for Owner's benefit during and after project completion.
3.08 NUMBER OF COPIES OF SUBMITTALS

A. Electronic Documents:  Submit one electronic copy in PDF format; an electronically-marked up
file will be returned.  Create PDFs at native size and right-side up; illegible files will be rejected.

B. Extra Copies at Project Closeout:  See Section 01 7800.
C. Samples:  Submit the number specified in individual specification sections; one of which will be

retained by Architect.
1. After review, produce duplicates.
2. Retained samples will not be returned to Contractor unless specifically so stated.

3.09 SUBMITTAL PROCEDURES
A. Shop Drawing Procedures:

1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting the
Contract Documents and coordinating related work.

2. Do not reproduce the Contract Documents to create shop drawings.
3. Generic, non-project-specific information submitted as shop drawings do not meet the

requirements for shop drawings.
B. Shop Drawing Procedures:

1. Prepare accurate, drawn-to-scale, original shop drawing documentation by  interpreting the
Contract Documents and coordinating related Work.

2. Generic, non-project specific information submitted as shop drawings do not meet the
requirements for shop drawings.

C. Transmittal Form:  AIA G810.
D. Transmit each submittal with a copy of approved submittal form.
E. Sequentially number the transmittal form.  Revise submittals with original number and a

sequential alphabetic suffix.
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F. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, and
specification section number, as appropriate on each copy.

G. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of
Products required, field dimensions, adjacent construction Work, and coordination of
information is in accordance with the requirements of the Work and Contract Documents.

H. Schedule submittals to expedite the Project, and coordinate submission of related items.
I. For each submittal for review, allow 15 days excluding delivery time to and from the Contractor.
J. Identify variations from Contract Documents and Product or system limitations that may be

detrimental to successful performance of the completed Work.
K. Provide space for Contractor and Architect review stamps.
L. When revised for resubmission, identify all changes made since previous submission.
M. Distribute reviewed submittals as appropriate.  Instruct parties to promptly report any inability to

comply with requirements.
N. Submittals not requested will not be recognized or processed.

END OF SECTION
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SECTION 01 4000 - QUALITY REQUIREMENTS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Submittals.
B. Quality assurance.
C. References and standards.
D. Testing and inspection agencies and services.
E. Control of installation.
F. Tolerances.
G. Manufacturers' field services.
H. Defect Assessment.

1.02 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Design Data:  Submit for Architect's knowledge as contract administrator for the limited purpose

of assessing conformance with information given and the design concept expressed in the
contract documents, or for Owner's information.

C. Certificates:  When specified in individual specification sections, submit certification by the
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities
specified for Product Data.
1. Indicate material or product conforms to or exceeds specified requirements.  Submit

supporting reference data, affidavits, and certifications as appropriate.
D. Manufacturer's Instructions:  When specified in individual specification sections, submit printed

instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the
Owner's information.  Indicate special procedures, perimeter conditions requiring special
attention, and special environmental criteria required for application or installation.

E. Manufacturer's Field Reports:  Submit reports for Architect's benefit as contract administrator or
for Owner.
1. Submit for information for the limited purpose of assessing conformance with information

given and the design concept expressed in the contract documents.
1.03 REFERENCES AND STANDARDS

A. For products and workmanship specified by reference to a document or documents not included
in the Project Manual, also referred to as reference standards, comply with requirements of the
standard, except when more rigid requirements are specified or are required by applicable
codes.

B. Conform to reference standard of date of issue current on date of Contract Documents, except
where a specific date is established by applicable code.

C. Obtain copies of standards where required by product specification sections.
D. Maintain copy at project site during submittals, planning, and progress of the specific work, until

Substantial Completion.
E. Should specified reference standards conflict with Contract Documents, request clarification

from Architect before proceeding.
F. Neither the contractual relationships, duties, or responsibilities of the parties in Contract nor

those of Architect shall be altered from the Contract Documents by mention or inference
otherwise in any reference document.

1.04 TESTING AND INSPECTION AGENCIES AND SERVICES
A. Owner will employ and pay for services of an independent testing agency to perform other

specified testing.
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B. Employment of agency in no way relieves Contractor of obligation to perform Work in
accordance with requirements of Contract Documents.

PART 3  EXECUTION
2.01 CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and
workmanship, to produce Work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.
C. Should manufacturers' instructions conflict with Contract Documents, request clarification from

Architect before proceeding.
D. Comply with specified standards as minimum quality for the Work except where more stringent

tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Have Work performed by persons qualified to produce required and specified quality.
F. Verify that field measurements are as indicated on shop drawings or as instructed by the

manufacturer.
G. Secure products in place with positive anchorage devices designed and sized to withstand

stresses, vibration, physical distortion, and disfigurement.
2.02 TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work. 
Do not permit tolerances to accumulate.

B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with Contract
Documents, request clarification from Architect before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.
2.03 TESTING AND INSPECTION

A. Testing Agency Duties:
1. Provide qualified personnel at site.  Cooperate with Architect and Contractor in

performance of services.
2. Perform specified sampling and testing of products in accordance with specified

standards.
3. Ascertain compliance of materials and mixes with requirements of Contract Documents.
4. Promptly notify Architect and Contractor of observed irregularities or non-conformance of

Work or products.
5. Perform additional tests and inspections required by Architect.
6. Submit reports of all tests/inspections specified.

B. Limits on Testing/Inspection Agency Authority:
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract Documents.
2. Agency may not approve or accept any portion of the Work.
3. Agency may not assume any duties of Contractor.
4. Agency has no authority to stop the Work.

C. Contractor Responsibilities:
1. Deliver to agency at designated location, adequate samples of materials proposed to be

used that require testing, along with proposed mix designs.
2. Cooperate with laboratory personnel, and provide access to the Work and to

manufacturers' facilities.
3. Provide incidental labor and facilities:

a. To provide access to Work to be tested/inspected.
b. To obtain and handle samples at the site or at source of Products to be

tested/inspected.
c. To facilitate tests/inspections.
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d. To provide storage and curing of test samples.
4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring

testing/inspection services.
5. Employ services of an independent qualified testing laboratory and pay for additional

samples, tests, and inspections required by Contractor beyond specified requirements.
6. Arrange with Owner's agency and pay for additional samples, tests, and inspections

required by Contractor beyond specified requirements.
D. Re-testing required because of non-conformance to specified requirements shall be performed

by the same agency on instructions by Architect.
E. Re-testing required because of non-conformance to specified requirements shall be paid for by

Contractor.
2.04 MANUFACTURERS' FIELD SERVICES

A. When specified in individual specification sections, require material or product suppliers or
manufacturers to provide qualified staff personnel to observe site conditions, conditions of
surfaces and installation, quality of workmanship, start-up of equipment, test, adjust and
balance of equipment and ________ as applicable, and to initiate instructions when necessary.

B. Report observations and site decisions or instructions given to applicators or installers that are
supplemental or contrary to manufacturers' written instructions.

2.05 DEFECT ASSESSMENT
A. Replace Work or portions of the Work not conforming to specified requirements.
B. If, in the opinion of Architect, it is not practical to remove and replace the Work, Architect will

direct an appropriate remedy or adjust payment.
END OF SECTION
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SECTION 01 5000 - TEMPORARY FACILITIES AND CONTROLS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Temporary sanitary facilities.
B. Temporary Controls:  Barriers, enclosures, and fencing.
C. Vehicular access and parking.
D. Waste removal facilities and services.

1.02 TEMPORARY SANITARY FACILITIES
A. Provide and maintain required facilities and enclosures.  Provide at time of project mobilization.
B. Use of existing facilities is not permitted.
C. Maintain daily in clean and sanitary condition.

1.03 BARRIERS
A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas

that could be hazardous to workers or the public, to allow for owner's use of site and to protect
existing facilities and adjacent properties from damage from construction operations and
demolition.

B. Protect non-owned vehicular traffic, stored materials, site, and structures from damage.
1.04 FENCING

A. Construction:  Commercial grade chain link fence.
1.05 EXTERIOR ENCLOSURES

A. Provide temporary insulated weather tight closure of exterior openings to accommodate
acceptable working conditions and protection for Products, to allow for temporary heating and
maintenance of required ambient temperatures identified in individual specification sections,
and to prevent entry of unauthorized persons.  Provide access doors with self-closing hardware
and locks.

1.06 INTERIOR ENCLOSURES
A. Provide temporary partitions and ceilings as indicated to separate work areas from

Owner-occupied areas, to prevent penetration of dust and moisture into Owner-occupied areas,
and to prevent damage to existing materials and equipment.

B. Construction:  Framing and reinforced polyethylene sheet materials with closed joints and
sealed edges at intersections with existing surfaces:

1.07 VEHICULAR ACCESS AND PARKING - SEE SECTION 01 5500
A. Coordinate access and haul routes with governing authorities and Owner.
B. Provide and maintain access to fire hydrants, free of obstructions.
C. Provide means of removing mud from vehicle wheels before entering streets.
D. Provide temporary parking areas to accommodate construction personnel.  When site space is

not adequate, provide additional off-site parking.
1.08 WASTE REMOVAL

A. Provide waste removal facilities and services as required to maintain the site in clean and
orderly condition.

B. Provide containers with lids.  Remove trash from site periodically.
C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable

non-combustible containers; locate containers holding flammable material outside the structure
unless otherwise approved by the authorities having jurisdiction.
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D. Open free-fall chutes are not permitted.  Terminate closed chutes into appropriate containers
with lids.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION - NOT USED

END OF SECTION
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SECTION 01 6000 - PRODUCT REQUIREMENTS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Re-use of existing products.
B. Transportation, handling, storage and protection.
C. Product option requirements.
D. Substitution limitations and procedures.

1.02 SUBMITTALS
A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to

identify applicable products, models, options, and other data.  Supplement manufacturers'
standard data to provide information specific to this Project.

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical
characteristics, utility connection requirements, and location of utility outlets for service for
functional equipment and appliances.

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with
integral parts and attachment devices. Coordinate sample submittals for interfacing work.
1. For selection from standard finishes, submit samples of the full range of the

manufacturer's standard colors, textures, and patterns.
PART 2  PRODUCTS
2.01 EXISTING PRODUCTS

A. Do not use materials and equipment removed from existing premises unless specifically
required or permitted by the Contract Documents.

B. Existing materials and equipment indicated to be removed, but not to be re-used, relocated,
reinstalled, delivered to the Owner, or otherwise indicated as to remain the property of the
Owner, become the property of the Contractor; remove from site.

2.02 NEW PRODUCTS
A. Provide new products unless specifically required or permitted by the Contract Documents.

2.03 PRODUCT OPTIONS
A. Products Specified by Reference Standards or by Description Only:  Use any product meeting

those standards or description.
B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the

manufacturers named and meeting specifications, no options or substitutions allowed.
C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions: 

Submit a request for substitution for any manufacturer not named.
PART 3  EXECUTION
3.01 SUBSTITUTION PROCEDURES

A. Instructions to Bidders specify time restrictions for submitting requests for substitutions during
the bidding period.  Comply with requirements specified in this section.

B. Substitutions will be considered when a product, through no fault of the Contractor, becomes
unavailable or unsuitable due to regulatory change.

C. Document each request with complete data substantiating compliance of proposed substitution
with Contract Documents.

D. A request for substitution constitutes a representation that the submitter:
1. Has investigated proposed product and determined that it meets or exceeds the quality

level of the specified product.
2. Will provide the same warranty for the substitution as for the specified product.
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3. Will coordinate installation and make changes to other Work that may be required for the
Work to be complete with no additional cost to Owner.

4. Waives claims for additional costs or time extension that may subsequently become
apparent.

E. Substitutions will not be considered when they are indicated or implied on shop drawing or
product data submittals, without separate written request, or when acceptance will require
revision to the Contract Documents.

3.02 TRANSPORTATION AND HANDLING
A. Package products for shipment in manner to prevent damage; for equipment, package to avoid

loss of factory calibration.
B. If special precautions are required, attach instructions prominently and legibly on outside of

packaging.
C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site

storage time and potential damage to stored materials.
D. Transport and handle products in accordance with manufacturer's instructions.
E. Transport materials in covered trucks to prevent contamination of product and littering of

surrounding areas.
F. Promptly inspect shipments to ensure that products comply with requirements, quantities are

correct, and products are undamaged.
G. Provide equipment and personnel to handle products by methods to prevent soiling,

disfigurement, or damage.
H. Arrange for the return of packing materials, such as wood pallets, where economically feasible.

3.03 STORAGE AND PROTECTION
A. Designate receiving/storage areas for incoming products so that they are delivered according to

installation schedule and placed convenient to work area in order to minimize waste due to
excessive materials handling and misapplication.

B. Store and protect products in accordance with manufacturers' instructions.
C. Store with seals and labels intact and legible.
D. Store sensitive products in weather tight, climate controlled, enclosures in an environment

favorable to product.
E. For exterior storage of fabricated products, place on sloped supports above ground.
F. Provide off-site storage and protection when site does not permit on-site storage or protection.
G. Protect products from damage or deterioration due to construction operations, weather,

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other
contaminants.

H. Comply with manufacturer's warranty conditions, if any.
I. Do not store products directly on the ground.
J. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to

prevent condensation and degradation of products.
K. Store loose granular materials on solid flat surfaces in a well-drained area.  Prevent mixing with

foreign matter.
L. Prevent contact with material that may cause corrosion, discoloration, or staining.
M. Provide equipment and personnel to store products by methods to prevent soiling,

disfigurement, or damage.
N. Arrange storage of products to permit access for inspection. Periodically inspect to verify

products are undamaged and are maintained in acceptable condition.
END OF SECTION
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SECTION 01 7000 - EXECUTION AND CLOSEOUT REQUIREMENTS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Examination, preparation, and general installation procedures.
B. Requirements for alterations work, including selective demolition, except removal, disposal,

and/or remediation of hazardous materials and toxic substances.
C. Pre-installation meetings.
D. Cutting and patching.
E. Cleaning and protection.
F. Starting of systems and equipment.
G. Demonstration and instruction of Owner personnel.
H. Closeout procedures, including Contractor's Correction Punch List, except payment procedures.

1.02 RELATED REQUIREMENTS
A. Section 01 5000 - Temporary Facilities and Controls:   Temporary exterior enclosures.
B. Section 01 5000 - Temporary Facilities and Controls:  Temporary interior partitions.
C. Section 07 8400 - Firestopping.

1.03 PROJECT CONDITIONS
A. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent

accumulation of dust, fumes, vapors, or gases.
B. Dust Control:  Execute work by methods to minimize raising dust from construction operations. 

Provide positive means to prevent air-borne dust from dispersing into atmosphere and over
adjacent property.
1. Provide dust-proof enclosures to prevent entry of dust generated outdoors.
2. Provide dust-proof barriers between construction areas and areas continuing to be

occupied by Owner.
C. Noise Control:  Provide methods, means, and facilities to minimize noise produced by

construction operations.
D. Pest and Rodent Control:  Provide methods, means, and facilities to prevent pests and insects

from damaging the work.
1.04 COORDINATION

A. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to
ensure efficient and orderly sequence of installation of interdependent construction elements,
with provisions for accommodating items installed later.

B. Notify affected utility companies and comply with their requirements.
C. Verify that utility requirements and characteristics of new operating equipment are compatible

with building utilities.  Coordinate work of various sections having interdependent responsibilities
for installing, connecting to, and placing in service, such equipment.

D. Coordinate space requirements, supports, and installation of mechanical and electrical work
that are indicated diagrammatically on drawings.  Follow routing indicated for pipes, ducts, and
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces
efficiently to maximize accessibility for other installations, for maintenance, and for repairs.

E. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the
construction.  Coordinate locations of fixtures and outlets with finish elements.

F. Coordinate completion and clean-up of work of separate sections.
G. After Owner occupancy of premises, coordinate access to site for correction of defective work

and work not in accordance with Contract Documents, to minimize disruption of Owner's
activities.
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PART 2  PRODUCTS
2.01 PATCHING MATERIALS

A. New Materials:  As specified in product sections; match existing products and work for patching
and extending work.

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where
necessary, referring to existing work as a standard.

C. Product Substitution:  For any proposed change in materials, submit request for substitution
described in Section 01 6000 - Product Requirements.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work. 
Start of work means acceptance of existing conditions.

B. Verify that existing substrate is capable of structural support or attachment of new work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.
D. Take field measurements before confirming product orders or beginning fabrication, to minimize

waste due to over-ordering or misfabrication.
E. Verify that utility services are available, of the correct characteristics, and in the correct

locations.
F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements

subject to damage or movement during cutting and patching.  After uncovering existing work,
assess conditions affecting performance of work.  Beginning of cutting or patching means
acceptance of existing conditions.

3.02 PREPARATION
A. Clean substrate surfaces prior to applying next material or substance.
B. Seal cracks or openings of substrate prior to applying next material or substance.
C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to

applying any new material or substance in contact or bond.
3.03 PREINSTALLATION MEETINGS

A. When required in individual specification sections, convene a preinstallation meeting at the site
prior to commencing work of the section.

B. Require attendance of parties directly affecting, or affected by, work of the specific section.
C. Notify Architect four days in advance of meeting date.
D. Prepare agenda and preside at meeting:

1. Review conditions of examination, preparation and installation procedures.
2. Review coordination with related work.

E. Record minutes and distribute copies within two days after meeting to participants, with two
copies to Architect, Owner, participants, and those affected by decisions made.

3.04 GENERAL INSTALLATION REQUIREMENTS
A. Install products as specified in individual sections, in accordance with manufacturer's

instructions and recommendations, and so as to avoid waste due to necessity for replacement.
B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated.
C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and

horizontal lines, unless otherwise indicated.
D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated.
E. Make neat transitions between different surfaces, maintaining texture and appearance.  
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3.05 ALTERATIONS
A. Drawings showing existing construction and utilities are based on casual field observation and

existing record documents only.
1. Verify that construction and utility arrangements are as shown.
2. Report discrepancies to Architect before disturbing existing installation.
3. Beginning of alterations work constitutes acceptance of existing conditions.

B. Keep areas in which alterations are being conducted separated from other areas that are still
occupied.
1. Provide, erect, and maintain temporary dustproof partitions of construction specified in

Section 01 5000 in locations indicated on drawings.
C. Maintain weatherproof exterior building enclosure except for interruptions required for

replacement or modifications; take care to prevent water and humidity damage.
1. Where openings in exterior enclosure exist, provide construction to make exterior

enclosure weatherproof.
2. Insulate existing ducts or pipes that are exposed to outdoor ambient temperatures by

alterations work.
D. Remove existing work as indicated and as required to accomplish new work.

1. Remove items indicated on drawings.
2. Relocate items indicated on drawings.
3. Where new surface finishes are not specified or indicated, patch holes and damaged

surfaces to match adjacent finished surfaces as closely as possible.
E. Services (Including but not limited to HVAC and Electrical):  Remove, relocate, and extend

existing systems to accommodate new construction.
1. Maintain existing active systems that are to remain in operation; maintain access to

equipment and operational components; if necessary, modify installation to allow access or
provide access panel.

2. Where existing systems or equipment are not active and Contract Documents require
reactivation, put back into operational condition; repair supply, distribution, and equipment
as required.

3. Where existing active systems serve occupied facilities but are to be replaced with new
services, maintain existing systems in service until new systems are complete and ready
for service.
a. Disable existing systems only to make switchovers and connections; minimize

duration of outages.
b. Provide temporary connections as required to maintain existing systems in service.

4. Verify that abandoned services serve only abandoned facilities.
5. Remove abandoned pipe, ducts, conduits, and equipment, including those above

accessible ceilings; remove back to source of supply where possible, otherwise cap stub
and tag with identification; patch holes left by removal using materials specified for new
construction.

F. Protect existing work to remain.
1. Prevent movement of structure; provide shoring and bracing if necessary.
2. Perform cutting to accomplish removals neatly and as specified for cutting new work.
3. Repair adjacent construction and finishes damaged during removal work.

G. Adapt existing work to fit new work:  Make as neat and smooth transition as possible.
1. When existing finished surfaces are cut so that a smooth transition with new work is not

possible, terminate existing surface along a straight line at a natural line of division and
make recommendation to Architect.

2. Where removal of partitions or walls results in adjacent spaces becoming one, rework
floors, walls, and ceilings to a smooth plane without breaks, steps, or bulkheads.

3. Where a change of plane of 1/4 inch (6 mm) or more occurs in existing work, submit
recommendation for providing a smooth transition for Architect review and request
instructions.
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H. Patching:  Where the existing surface is not indicated to be refinished, patch to match the
surface finish that existed prior to cutting.  Where the surface is indicated to be refinished, patch
so that the substrate is ready for the new finish.

I. Refinish existing surfaces as indicated:
1. Where rooms or spaces are indicated to be refinished, refinish all visible existing surfaces

to remain to the specified condition for each material, with a neat transition to adjacent
finishes.

2. If mechanical or electrical work is exposed accidentally during the work, re-cover and
refinish to match.

J. Clean existing systems and equipment.
K. Remove demolition debris and abandoned items from alterations areas and dispose of off-site;

do not burn or bury.
L. Do not begin new construction in alterations areas before demolition is complete.
M. Comply with all other applicable requirements of this section.

3.06 CUTTING AND PATCHING
A. Whenever possible, execute the work by methods that avoid cutting or patching.
B. See Alterations article above for additional requirements.
C. Perform whatever cutting and patching is necessary to:

1. Complete the work.
2. Fit products together to integrate with other work.
3. Provide openings for penetration of mechanical, electrical, and other services.
4. Match work that has been cut to adjacent work.
5. Repair areas adjacent to cuts to required condition.
6. Repair new work damaged by subsequent work.
7. Remove samples of installed work for testing when requested.
8. Remove and replace defective and non-conforming work.

D. Execute work by methods that avoid damage to other work and that will provide appropriate
surfaces to receive patching and finishing.  In existing work, minimize damage and restore to
original condition.

E. Employ original installer to perform cutting for weather exposed and moisture resistant
elements, and sight exposed surfaces.

F. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior
approval.

G. Restore work with new products in accordance with requirements of Contract Documents.
H. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces.
I. At penetrations of fire rated walls, partitions, ceiling, or floor construction, completely seal voids

with fire rated material in accordance with Section 07 8400, to full thickness of the penetrated
element.

J. Patching:
1. Finish patched surfaces to match finish that existed prior to patching.  On continuous

surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish entire
unit.

2. Match color, texture, and appearance.
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other

imperfections due to patching work. If defects are due to condition of substrate, repair
substrate prior to repairing finish.

3.07 PROGRESS CLEANING
A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and orderly

condition.
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B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed
or remote spaces, prior to enclosing the space.

C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning
to eliminate dust.

D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and dispose
off-site; do not burn or bury.

3.08 PROTECTION OF INSTALLED WORK
A. Protect installed work from damage by construction operations.
B. Provide special protection where specified in individual specification sections.
C. Provide temporary and removable protection for installed products. Control activity in immediate

work area to prevent damage.
D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.
E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement

of heavy objects, by protecting with durable sheet materials.
F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is

necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

G. Remove protective coverings when no longer needed; reuse or recycle coverings if possible.
3.09 SYSTEM STARTUP

A. Coordinate schedule for start-up of various equipment and systems.
B. Verify that each piece of equipment or system has been checked for proper lubrication, drive

rotation, belt tension, control sequence, and for conditions that may cause damage.
C. Verify tests, meter readings, and specified electrical characteristics agree with those required by

the equipment or system manufacturer.
D. Verify that wiring and support components for equipment are complete and tested.
E. Execute start-up under supervision of applicable Contractor personnel and manufacturer's

representative in accordance with manufacturers' instructions.
F. When specified in individual specification Sections, require manufacturer to provide authorized

representative to be present at site to inspect, check, and approve equipment or system
installation prior to start-up, and to supervise placing equipment or system in operation.

G. Submit a written report that equipment or system has been properly installed and is functioning
correctly.

3.10 DEMONSTRATION AND INSTRUCTION
A. Demonstrate operation and maintenance of products to Owner's personnel two weeks prior to

date of Substantial Completion.
B. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance,

and shutdown of each item of equipment at scheduled time, at equipment location.
C. For equipment or systems requiring seasonal operation, perform demonstration for other

season within six months.
D. Provide a qualified person who is knowledgeable about the Project to perform demonstration

and instruction of owner personnel.
E. Utilize operation and maintenance manuals as basis for instruction.  Review contents of manual

with Owner's personnel in detail to explain all aspects of operation and maintenance.
F. Prepare and insert additional data in operations and maintenance manuals when need for

additional data becomes apparent during instruction.
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3.11 ADJUSTING
A. Adjust operating products and equipment to ensure smooth and unhindered operation.

3.12 FINAL CLEANING
A. Use cleaning materials that are nonhazardous.
B. Clean interior and exterior glass, surfaces exposed to view; remove temporary labels, stains

and foreign substances, polish transparent and glossy surfaces, 
C. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or

nameplates on mechanical and electrical  equipment.
D. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the

surface and material being cleaned.
E. Clean site; sweep paved areas, rake clean landscaped surfaces.
F. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site;

dispose of in legal manner; do not burn or bury.
3.13 CLOSEOUT PROCEDURES

A. Make submittals that are required by governing or other authorities.
B. Accompany Project Coordinator on preliminary inspection to determine items to be listed for

completion or correction in the Contractor's Correction Punch List for Contractor's Notice of
Substantial Completion.

C. Notify Architect when work is considered ready for Architect's Substantial Completion
inspection.

D. Submit written certification containing Contractor's Correction Punch List, that Contract
Documents have been reviewed, work has been inspected, and that work is complete in
accordance with Contract Documents and ready for Architect's Substantial Completion
inspection.

E. Conduct Substantial Completion inspection and create Final Correction Punch List containing
Architect's and Contractor's comprehensive list of items identified to be completed or corrected
and submit to Architect.

F. Correct items of work listed in Final Correction Punch List and comply with requirements for
access to Owner-occupied areas.

G. Notify Architect when work is considered finally complete and ready for Architect's Substantial
Completion final inspection.

H. Complete items of work determined by Architect listed in executed Certificate of Substantial
Completion.

END OF SECTION



17098.01 / Midlands Technical
College NE Campus - CET Chiller
Replacement

23 0100 - 1 GENERAL MECHANICAL

SECTION 23 0100 - GENERAL MECHANICAL
PART 1 GENERAL
1.01 SECTION INCLUDES

A. Work under Division 23 shall include furnishing of all labor, accessories, tools, equipment and
material required to completely execute installation of the entire heating, ventilating and air
conditioning systems as shown on the drawings and as specified. Work shall include but not be
limited to the furnishing, unloading, handling distribution, setting, supporting and installation of
all components required for the mechanical systems.

B. Drawings shall not be scaled. Refer to architectural and structural drawings for building
construction and dimensions and to room finish schedule on architectural drawings for material,
finish and construction method of walls, floor and ceiling in order to insure proper rough-in and
installation of work.

1.02 REFERENCES
A. FM P7825 - Approval Guide; Factory Mutual.
B. NEMA MG 1 - Motors and Generators.
C. NFPA 70 - National Electrical Code.
D. SSPC-Paint 15 - Steel Joist Shop Paint; Steel Structures Painting Council.
E. ASME American Society of Mechanical Engineers
F. ASTM American Society for Testing Materials
G. NEMA National Electrical Manufacturers Association
H. NFPA National Fire Protection Association
I. OSHA Occupational Safety and Health Act
J. SMACNA Sheet Metal and Air Conditioning Contractors National Association, Inc.
K. IBC International Building Code
L. IMC International Mechanical Code
M. IPC International Plumbing Code
N. IFC International Fire Code

1.03 INTERPRETATION OF CONTRACT DOCUMENTS:
A. Except where modified by a specific notation to the contrary, it shall be understood that the

indication and/or description of any item, in the drawings or specifications or both, carries with it
the instruction to furnish and install the item, regardless of whether or not this instruction is
explicitly stated as part of the indication or description.

B. It shall be understood that the specifications and drawings are complimentary and are to be
taken together for a complete interpretation of the work.

C. No exclusions from, or limitations in, the language used in the drawings or specifications shall
be interpreted as meaning that the appurtenances or accessories necessary to complete any
required system or item of equipment are to be omitted

D. The drawings of necessity utilize symbols and schematic diagrams to indicate various items of
work. Neither of these have any dimensional significance nor do they delineate every item
required for the intended installations. The work shall be installed in accordance with the
diagrammatic intent expressed on the drawings, and in conformity with the dimensions indicated
on final architectural and structural working drawings and on equipment shop drawings.

E. No interpretation shall be made from the limitations of symbols and diagrams that any elements
necessary for complete work are excluded.

F. Certain details appear on the drawings which are specific with regard to the dimensioning and
positioning of the work. These details are intended only for the purpose of establishing general
feasibility. They do not obviate field coordination for the intended work.
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G. Information as to the general construction shall be derived from structural and architectural
drawings and specifications only.

H. The use of words in the singular shall not be considered as limiting where other indications
denote that more than one item is referred to.

1.04 PERFORMANCE REQUIREMENTS
A. Work shall be installed to conform with any City or State law, regulation, code, ordinance, ruling

or Fire Underwriters requirement applicable to this class of work.
B. All installations for construction purposes shall conform with the Department of Labor "Safety

and Health Regulations for Construction".
C. All equipment with electrical components shall bear the UL label.

PART 2 PRODUCTS
2.01 MATERIALS AND MANUFACTURERS:

A. Equipment and materials installed under this contract shall be new and without blemish or
defect.

B. Each major component of equipment shall have the manufacturer's name, address, model
number and rating on a plate securely affixed in a conspicuous place. The nameplate of a
distributing agent will not be acceptable. ASME Code Ratings, UL label, or other data which is
die-stamped into the surface of the equipment shall be stamped in a location easily visible.

C. In all cases the contractor shall be completely responsible for changes in dimension of other
than first named manufacturer equipment, electrical changes, etc. required for proper function
and final performance. Item shall comply with all requirements herein set forth and as required
to perform as designed.

2.02 ELECTRICAL EQUIPMENT
A. In general motor starters and adjustable frequency drives are furnished under Division 26.

However, if integral controls and electrical components are specified with the equipment and
are factory installed, they shall be furnished under Division 23. Refer to the specific equipment
specifications to determine if included under Division 23.

B. Within 60 days of award of contract, the person responsible for work in this division shall verify
that the appropriate number of contacts have been provided in the staters or drives and if a
control power transformer is required.

C. If additional devices are required, it is the responsiblity of this Division to coorodinate and
provide the devices required to control the equipment as specified within the starters, adjustable
frequency drives and motor control centers provided under Division 23.

2.03 SPECIFIED MATERIALS:
A. Throughout the drawings and specifications, equipment and systems have been selected and

are referenced by name, manufacturer, model number, etc. These references are not intended
to limit competition. Products by other listed manufacturers will be acceptable.

B. If a listed manufacurer other that the basis of design is used, it is the contractor's responsiblity
for changes in dimension, structural, electrical changes, etc. required for proper installation,
function and final performance.

2.04 SUBSTITUTION OF SPECIFIED MATERIALS:
A. Throughout the drawings and specifications, equipment and systems have been selected and

are referenced by name, manufacturer, model number, etc. These references are not intended
to limit competition and in most cases materials and methods of construction equal to that
specified will be accepted provided prior approval of any substitute item is obtained from the
Architect/Engineer. Only products by the listed manufacturers will be acceptable. Contractors
and other manufacturers may submit requests to be listed as an acceptable manufacturer on
the specified item by submitting documentation in accordance with the requirements. All bidders
will be notified by addendum of any approved substitutions. Under no circumstances will any
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substitutes be accepted after that date; and any item installed on the job which has not been
approved in accordance with the noted procedure shall be removed and replaced with the
appropriate approved item at the contractor's expense.

B. In all cases the contractor shall be completely responsible for changes in dimension of other
than first named manufacturer equipment, electrical changes, etc. required for proper function
and final performance. Item shall comply with all requirements herein set forth and as required
to perform as designed.

PART 3 EXECUTION
3.01 PROTECTION OF EQUIPMENT:

A. Protect all materials and equipment from damage during storage at the site and throughout the
construction period.

B. Protection from damage from rain, dirt, sun and ground water shall be accomplished by storing
the equipment on elevated supports and covering them on all sides with protective rigid or
flexible water proof coverings securely fastened.

C. Piping shall be protected by storing it on elevated supports and capping the ends with suitable
material to prevent dirt accumulation in the piping.

3.02 COORDINATION OF WORK
A. All work shall be coordinated to avoid conflict with other contractors.
B. The contractor shall be responsible for checking to insure that the equipment to be installed will

fit in the space shown on the drawings. If there is a conflict, the contractor shall notify the
Engineer before bid. By submitting a bid the contractor assures that the equipment to be
installed will fit or that previsions have been included in the bid to move the equipment to a
location where it can be installed without conflict.

C. The Contractor shall review and coordinate the casework and millwork shop drawings to
determine the location of sinks, range hoods, refrigerators, lab equipment, etc., and rough-in
and install any and all items shown on the plans.

3.03 CONTIGUOUS WORK:
A. If any part of the Contractor's work is dependent for its proper execution or for its subsequent

efficiency or appearance on the character or conditions of contiguous work not executed by him,
this contractor shall examine and measure such contiguous work and report to the Architect in
writing any imperfection therein, or conditions that render it unsuitable for the reception of this
work. Should the contractor proceed without making such written report, he shall be held to
have accepted such work and the existing conditions and he shall be responsible.

3.04 CERTIFICATES OF INSPECTION AND APPROVAL:
A. Upon completion of work, furnish to the Owner certificates of inspection or approval from the

authorities having jurisdiction if certificates of inspection or approval are required by law or
regulation.

3.05 ACCESS TO EQUIPMENT AND VALVES:
A. Should any work, such as piping, ducts, conduit, etc. be installed without due regard to the

accessibility of devices installed by other contractors, the installation shall be relocated, offset or
rerouted without cost to the Owner.

3.06 SPARE FILTERS:
A. Spare filters shall be delivered to Owner's representative.

3.07 WARRANTIES:
A. This Contractor warrants the mechanical systems to be free of defects in materials and

workmanship for a period of one year after date of final payment. The effective dates of this
warranty apply to all components of the mechanical systems regardless of any equipment
manufacturer's warranties which may expire at an earlier date. Any system malfunctions, or any
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previously undiscovered non-compliance with the plans and specifications, during the warranty
period shall be repaired at no cost to the Owner.

B. Deliver to Owner all warranties, guarantees, etc. and obtain written receipts.
END OF SECTION



17098.01 / Midlands Technical
College NE Campus - CET Chiller
Replacement

23 0519 - 1 METERS AND GAGES FOR
HVAC PIPING

SECTION 23 0519 - METERS AND GAGES FOR HVAC PIPING
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Pressure gages and pressure gage taps.
B. Thermometers and thermometer wells.

1.02 RELATED REQUIREMENTS
A. Section 23 2113 - Hydronic Piping.

1.03 REFERENCE STANDARDS
A. ASME B40.100 - Pressure Gauges and Gauge Attachments; 2013.
B. ASTM E1 - Standard Specification for ASTM Liquid-in-Glass Thermometers; 2014.
C. ASTM E77 - Standard Test Method for Inspection and Verification of Thermometers; 2014.
D. UL 393 - Indicating Pressure Gauges for Fire-Protection Service; Current Edition, Including All

Revisions.
E. UL 404 - Gauges, Indicating Pressure, for Compressed Gas Service; Current Edition, Including

All Revisions.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide list that indicates use, operating range, total range and location for

manufactured components.
1.05 FIELD CONDITIONS

A. Do not install instrumentation when areas are under construction, except for required rough-in,
taps, supports and test plugs.

PART 2  PRODUCTS
2.01 PRESSURE GAGES

A. Manufacturers:
1. Miljoco Corporation
2. Dwyer Instruments, Inc:  www.dwyer-inst.com.
3. Moeller Instrument Co., Inc:  www.moellerinstrument.com.
4. Omega Engineering, Inc:  www.omega.com.
5. Substitutions:  See Section 01 6000 - Product Requirements.

B. Pressure Gages:  ASME B40.100, UL 393 drawn steel case, phosphor bronze bourdon tube,
rotary brass movement, brass socket, with front recalibration adjustment, black scale on white
background.
1. Case:  Steel with brass bourdon tube.
2. Size:  4-1/2 inch (115 mm) diameter.
3. Mid-Scale Accuracy:  One percent.
4. Scale:  Psi.

2.02 PRESSURE GAGE TAPPINGS
A. Gage Cock:  Tee or lever handle, brass for maximum 150 psi (1034 kPa).
B. Pulsation Damper:  Pressure snubber, brass with 1/4 inch (6 mm) connections.

2.03 STEM TYPE THERMOMETERS
A. Manufacturers:

1. Miljoco Corporation
2. Dwyer Instruments, Inc:  www.dwyer-inst.com.
3. Omega Engineering, Inc:  www.omega.com.
4. Weksler Glass Thermometer Corp:  www.wekslerglass.com.
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5. Substitutions:  See Section 01 6000 - Product Requirements.
B. Thermometers - Adjustable Angle:  Red- or blue-appearing non-toxic liquid in glass; ASTM E1;

lens front tube, cast aluminum case with enamel finish, cast aluminum adjustable joint with
positive locking device; adjustable 360 degrees in horizontal plane, 180 degrees in vertical
plane.
1. Size:  9 inch (225 mm) scale.
2. Window:  Clear Lexan.
3. Stem:  3/4 inch (20 mm) NPT brass.
4. Accuracy:  2 percent, per ASTM E77.
5. Calibration:  Degrees F.

2.04 THERMOMETER SUPPORTS
A. Socket:  Brass separable sockets for thermometer stems with or without extensions as

required, and with cap and chain.
PART 3  EXECUTION
3.01 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. Install pressure gages with pulsation dampers.  Provide gage cock to isolate each gage.  

Extend nipples  to allow clearance from insulation.
C. Install thermometers in piping systems in sockets in short couplings.  Enlarge pipes smaller

than 2-1/2 inch (60 mm) for installation of thermometer sockets.  Ensure sockets allow
clearance from insulation.

D. Install gages and thermometers in locations where they are easily read from normal operating
level.  Install vertical to 45 degrees off vertical.

E. Adjust gages and thermometers to final angle, clean windows and lenses, and calibrate to zero.
F. Provide pressure gauges and thermometers at all locations specified and as shown on plans

3.02 SCHEDULE
A. Pressure Gages, Location and Scale Range:

1. Chiller, 0 to 160 psi (0 to 1103 kPa).
B. Pressure Gage Tappings, Location:

1. Chiller - inlets and outlets.
C. Stem Type Thermometers, Location and Scale Range:

1. Chiller - inlets and outlets, 0 to 120 degrees F (0 to 48.8 Degrees C).
D. Thermometer Sockets, Location:

1. Chiller - inlets and outlets.
END OF SECTION
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SECTION 23 0533 - HEAT TRACING FOR HVAC PIPING
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Constant wattage resistance electric heating cable.
1.02 RELATED REQUIREMENTS

A. Section 23 2113 - Hydronic Piping.
1.03 REFERENCE STANDARDS

A. IEEE 515.1 - IEEE Standard for the Testing, Design, Installation, and Maintenance of Electrical
Resistance Trace Heating for Commercial Applications; 2012.

B. ITS (DIR) - Directory of Listed Products; current edition.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. UL (DIR) - Online Certifications Directory; current listings at database.ul.com.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordinate the work with other trades to provide ground fault protection for electric heat tracing

circuits as required by NFPA 70.
B. Coordinate the work with other trades to provide circuit breaker ratings suitable for installed

circuit lengths.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide data for electric heat tracing.
C. Shop Drawings:  Indicate electric heat tracing layout, electrical terminations, thermostats,

controls, and branch circuit connections.
D. Manufacturer's Installation Instructions:  Indicate installation instructions and recommendations.
E. Operation and Maintenance Data:  Include manufacturer's descriptive literature, operating

instructions of equipment and controls, maintenance and repair data, and parts listings.
F. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in

Owner's name and registered with manufacturer.
PART 2  PRODUCTS
2.01 CONSTANT WATTAGE RESISTANCE ELECTRIC HEATING CABLE

A. Provide products listed, classified, and labeled by UL (DIR), ITS (DIR), or testing firm
acceptable to authorities having jurisdiction (AHJ).

B. Factory Rating and Testing:  Comply with IEEE 515.1.
C. Heating Element:

1. Provide pair of parallel No. 12 tinned or nickel-coated stranded copper bus wires with
single stranded resistor wire connected between bus wires.

2. Terminations:  Waterproof, factory assembled, non-heating leads with connector at one
end and water-tight seal at opposite end.

D. Insulated Jacket:  Flame retardant fluoropolymer.
E. Cable Cover:  Provide tinned copper and polyolefin outer jacket with UV inhibitor.

2.02 CONNECTION KITS
A. Provide power connection, splice/tee, and end seal kits compatible with the heating cable and

without requiring cutting of the cable core to expose bus wires.
B. Furnish with NEMA 4X rating for prevention of corrosion and water ingress.
C. Provide UV stabilized components.
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2.03 CONTROLS
A. Pipe Mounted Thermostats:

1. Remote bulb unit with adjustable temperature range from 30 to 50 degrees F (minus one
to 10 degrees C).

2. Control Enclosure:  Corrosion resistant and waterproof.
PART 3  EXECUTION
3.01 PREPARATION

A. Clean all surfaces prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer.

3.02 INSTALLATION
A. Install in accordance with manufacturer's recommendations.
B. Comply with installation requirements of IEEE 515.1 and NFPA 70, Article 427.
C. Apply heating cable linearly on pipe with fiberglass tape only after piping has successfully

completed any required pressure testing.
D. Comply with all national and local code requirements.
E. Identification:

1. After thermal insulation installation, apply external pipeline decals to indicate presence of
the thermal insulation cladding at intervals not to exceed 20 ft (6 m) including cladding over
each valve or other equipment that may require maintenance.

3.03 FIELD QUALITY CONTROL
A. Field Testing and Inspections:

1. Commission system in accordance with installation and operation manual.
2. Inspect for sources of water entry and proper sealing.
3. Inspect weather barrier to confirm that no sharp edges are contacting the trace heating.
4. Minimum Acceptable Insulation Resistance:  20 megohms or greater at a test voltage of

2500 VDC for polymer insulated trace heaters.
5. Test heating cable integrity with megohmmeter at the following intervals:

a. Before installing the cable.
b. After cable has been installed onto the piping.
c. After installing the connection kits.
d. After the installation of thermal insulation onto the piping.
e. Prior to initial start-up (commissioning).

6. Measure voltage and current at each unit.
7. Controls:

a. Verify control parameters are set to the application requirements.
END OF SECTION
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SECTION 23 0548 - VIBRATION AND SEISMIC CONTROLS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Vibration isolators.
B. Seismic snubber assemblies.

1.02 REFERENCE STANDARDS
A. ASCE 7 - Minimum Design Loads for Buildings and Other Structures; 2010, with 2013

Supplements and Errata.
B. ASHRAE (HVACA) - ASHRAE Handbook - HVAC Applications; 2015.
C. FEMA 412 - Installing Seismic Restraints for Mechanical Equipment; 2002.
D. FEMA 414 - Installing Seismic Restraints for Duct and Pipe; 2004.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:

1. Provide manufacturer's product literature documenting compliance with PART 2
PRODUCTS.

2. Include seismic rating documentation for each isolator and restraint component accounting
for horizontal, vertical, and combined loads.

C. Shop Drawings:
1. Provide schedule of vibration isolator type with location and load on each.
2. Fully dimensioned fabrication drawings and installation details for vibration isolation bases,

member sizes, attachments to isolators, and supported equipment.
3. Include auxiliary motor slide bases and rails, base weights, inertia bases, concrete

weights, equipment static loads, support points, vibration isolators, and detailed layout of
isolator location and orientation with static and dynamic load on each isolator.

4. Include selections from prescriptive design tables that indicate compliance with the
applicable building code and the vibration isolator manufacturer's requirements.

5. Clearly indicate the load and capacity assumptions selected. Include copies of any
calculations.

6. Include the calculations that indicate compliance with the applicable building code for
seismic controls and the vibration isolator manufacturer's requirements.

7. Include the seal of the Professional Structural Engineer registered in the State of South
Carolina in which the Project is located, on the drawings and calculations which at a
minimum include the following:
a. Seismic Restraint Details:  Detailed drawings of seismic restraints and snubbers

including anchorage details that indicate quantity, diameter, and depth of penetration,
edge distance, and spacing of anchors.

b. Equipment Seismic Qualification Certification:  Certification by the manufacturer or
responsible party that each piece of equipment provided will withstand seismic force
levels as specified in the applicable building code for seismic controls.
1) Basis for Certification:  Indicate whether the withstand certification is based on

actual testing of assembled components, on calculations, or on historic data.
c. Dimensioned outline drawings of equipment identifying center of gravity, locations,

and provisions for mounting and anchorage.
d. Detailed description of the equipment anchorage devices on which the certifications

are based.
e. Statement of Special Inspections:  Prepared by the registered design professional in

responsible charge.
1.04 QUALITY ASSURANCE

A. Perform design and installation in accordance with applicable codes.
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B. Designer Qualifications:  Perform design under direct supervision of a Professional Engineer
experienced in design of this type of work and registered and licensed in South Carolina.

C. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this
section, with not less than three years of documented experience.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. Isolation Technology, Inc:  www.isolationtech.com.
B. Kinetics Noise Control, Inc:  www.kineticsnoise.com.
C. Mason Industries:  www.mason-ind.com.

2.02 VIBRATION ISOLATION AND SEISMIC RESTRAINTS
A. General:

1. Housekeeping Pads
a. Housekeeping pad reinforcement and monolithic pad attachment to the structure

details  and design shall be prepared by the restraint vendor if not already indicated
on the drawings.

b. Housekeeping pads shall be coordinated with restraint vendor and sized to provide a
minimum edge distance of ten (10) bolt diameters all around the outermost anchor
bolt to allow development of full drill-in wedge anchor ratings. If cast-in anchors are to
be used, the housekeeping pads shall be sized to accommodate the ACI
requirements for bolt coverage and embedment.

2. Supplementary Support Steel
a. Contractor shall supply supplementary support steel for all equipment, piping,

ductwork, etc. including roof mounted equipment, as required or specified.
3. Attachments:

a. Contractor shall supply restraint attachment plates cast into housekeeping pads,
concrete inserts, double sided beam clamps, etc. in accordance with the requirements
of the vibration vendor’s calculations.

B. Specification Type “I”
1. Restrained air spring mountings shall have an MT air spring as described in Specification

8, within a rigid housing that includes vertical limit stops to prevent air spring extension
when weight is removed. The housing shall serve as blocking during erection. A steel
spacer shall be removed after adjustment. Installed and operating heights are equal. A
minimum clearance of 1/2" (12mm) shall be maintained around restraining bolts and
between the housing and the air spring so as not to interfere with the air spring action.
Limit stops shall be out of contact during normal operation. Housing shall be designed to
resist all seismic forces.

2. Mason Industries, Inc. type SLR-MT.
C. Specification Type “W”

1. Flexible spherical expansion joints shall employ peroxide cured EPDM in the covers, liners
and Kevlar® tire cord frictioning. Any substitutions must have equal or superior physical
and chemical characteristics. Solid steel rings shall be used within the raised face rubber
flanged ends to prevent pullout. Flexible cable bead wire is not acceptable. Sizes 2"
(50mm) and larger shall have two spheres reinforced with a ductile iron external ring
between spheres. Flanges shall be split ductile iron or steel with hooked or similar
interlocks. Sizes 16"(400mm) to 24" (600mm) may be single sphere. Sizes ¾” (19mm) to
1½” (38mm) may have threaded two piece bolted flange assemblies, one sphere and
cable retention. Connectors shall be rated at 250 psi (1.72MPa) up to 170F (77C) with a
uniform drop in allowable pressure to 215 psi (1.48MPa) at 250F (121C) in sizes through
14" (350mm). 16" (400mm) through 24" (600mm) single sphere minimum ratings are 180
psi (1.24MPa) at 170F (77C) and 150 psi (1.03MPa) at 250F (121C). Higher rated
connectors may be used to accommodate service conditions. All expansion joints must be
factory tested to 150% of rated pressure for 12 minutes before shipment. Safety factors to
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burst and flange pullout shall be a minimum of 3/1. Concentric reducers to the above
ratings may be substituted for equal ended expansion joints.
a. Expansion joints shall be installed in piping gaps equal to the length of the expansion

joints under pressure. Control rods need only be used in unanchored piping locations
where the manufacturer determines the installation exceeds the pressure requirement
without control rods. If control rods are used, they must have ½” (12mm) thick
Neoprene washer bushings large enough in diameter to take the thrust at 1000 psi (.7
kg/mm2) maximum on the washer area.

b. Submittals shall include two test reports by independent consultants showing
minimum reductions of 20 DB in vibration accelerations and 10 DB in sound pressure
levels at typical blade passage frequencies on this or a similar product by the same
manufacturer. All expansion joints shall be installed on the equipment side of the shut
off valves.

2. Mason Industries, Inc. type SAFEFLEX SFDEJ, SFEJ, SFDCR or SFU and Control Rods
CR.

2.03 SEISMIC DESIGN
A. General

1. Specifications and plans shall indicate minimum requirements and general intent.  The
actual requirements shall be determined by the seismic system designer but those
requirements shall not be less than indicated on the plans and in these specifications.

2. Calculations shall be submitted and signed by a licensed professional engineer in the state
where the project is located.

3. This project is subject to the seismic bracing requirements of the International Building
Code, 2012 edition.  The following criteria are applicable to this project.
a. Seismic Use Group (Table 1604.5): III
b. Site Class Category (Table 1615.1.1): D
c. Forces shall be calculated for the above requirements and Equation 16-67, 68, & 69

in section 1621.1.4, unless exempted by 1621.1.1.
PART 3  EXECUTION
3.01 INSTALLATION - GENERAL

A. Install in accordance with manufacturer's instructions.
3.02 GENERAL

A. All vibration isolators and seismic restraint systems must be installed in strict accordance with
the manufacturers written instructions and all certified submittal data.

B. Installation of vibration isolators and seismic restraints must not cause any change of position of
equipment, piping or ductwork resulting in stresses or misalignment.

C. No rigid connections between equipment and the building structure shall be made that degrades
the noise and vibration control system herein specified.

D. The contractor shall not install any equipment, piping, duct or conduit which makes rigid
connections with the building unless isolation is not specified. “Building” includes, but is not
limited to, slabs, beams, columns, studs and walls.

E. Coordinate work with other trades to avoid rigid contact with the building.
F. Any conflicts with other trades which will result in rigid contact with equipment or piping due to

inadequate space or other unforeseen conditions should be brought to the architects/engineers
attention prior to installation. Corrective work necessitated by conflicts after installation shall be
at the responsible contractors expense.

G. All mechanical equipment shall be vibration isolated and seismically restrained as specified.
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3.03 SEISMIC CERTIFICATION AND ANALYSIS:
A. Seismic restraint calculations must be provided for all connections of equipment to the

structure. Calculations must be stamped by a registered professional engineer licensed in the
state of the job location.

B. Calculations (including the combining of tensile and shear loadings) to support seismic restraint
designs must be stamped by a registered professional engineer licensed in the state of the job
location. Testing and calculations must include both shear and tensile loads as well as one test
or analysis at 45 to the weakest mode.

C. Analysis must indicate calculated dead loads, static seismic loads and capacity of materials
utilized for connections to equipment and structure. Analysis must detail anchoring methods,
bolt diameter, embedment and/or welded length. All seismic restraint devices shall be designed
to accept, without failure.

3.04 FIELD QUALITY CONTROL
A. Inspect isolated equipment after installation and submit report.  Include static deflections.

3.05 SCHEDULE
A. Pipe Isolation Schedule.

1. 1 Inch (25 mm) Pipe Size:  Isolate 120 diameters from equipment.
2. 2 Inch (50 mm) Pipe Size:  Isolate 90 diameters from equipment.
3. 3 Inch (80 mm) Pipe Size:  Isolate 80 diameters from equipment.
4. 4 Inch (100 mm) Pipe Size:  Isolate 75 diameters from equipment.
5. 6 Inch (150 mm) Pipe Size:  Isolate 60 diameters from equipment.

B. Equipment Isolation Schedule.
1. Chillers.

a. Isolator Type:  I,W.
END OF SECTION
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SECTION 23 0553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Nameplates.
B. Tags.
C. Pipe Markers.

1.02 REFERENCE STANDARDS
A. ASME A13.1 - Scheme for the Identification of Piping Systems; 2007.
B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials; 2013.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. List:  Submit list of wording, symbols, letter size, and color coding for mechanical identification.
C. Chart and Schedule:  Submit valve chart and schedule, including valve tag number, location,

function, and valve manufacturer's name and model number.
D. Manufacturer's Installation Instructions:  Indicate special procedures, and installation.

PART 2  PRODUCTS
2.01 IDENTIFICATION APPLICATIONS

A. Heat Transfer Equipment:  Nameplates.
B. Major Control Components:  Nameplates.
C. Piping:  Pipe markers.
D. Chillers:  Nameplates.
E. Valves:  Tags.

2.02 NAMEPLATES
A. Manufacturers:

1. Advanced Graphic Engraving:  www.advancedgraphicengraving.com.
2. Brimar Industries, Inc.:  www.pipemarker.com.
3. Kolbi Pipe Marker Co.:  www.kolbipipemarkers.com.
4. Seton Identification Products:  www.seton.com.
5. Substitutions:  See Section 01 6000 - Product Requirements.

B. Letter Color:  White.
C. Letter Height:  1/4 inch (6 mm).
D. Background Color:  Black.
E. Plastic: Conform to ASTM D709.

2.03 TAGS
A. Manufacturers:

1. Advanced Graphic Engraving:  www.advancedgraphicengraving.com.
2. Brady Corporation:  www.bradycorp.com.
3. Brimar Industries, Inc.:  www.pipemarker.com.
4. Kolbi Pipe Marker Co.:  www.kolbipipemarkers.com.
5. Seton Identification Products:  www.seton.com.
6. Substitutions:  See Section 01 6000 - Product Requirements.

B. Metal Tags:  Brass with stamped letters; tag size minimum 1-1/2 inch (40 mm) diameter with
smooth edges.

C. Valve Tag Chart:  Typewritten letter size list in anodized aluminum frame.
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2.04 PIPE MARKERS
A. Manufacturers:

1. Brady Corporation:  www.bradycorp.com.
2. Brimar Industries, Inc.:  www.pipemarker.com.
3. Kolbi Pipe Marker Co.:  www.kolbipipemarkers.com.
4. MIFAB, Inc.:  www.mifab.com.
5. Seton Identification Products:  www.seton.com.

B. Color:  Conform to ASME A13.1.
C. Plastic Tape Pipe Markers:  Flexible, vinyl film tape with pressure sensitive adhesive backing

and printed markings.
PART 3  EXECUTION
3.01 PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.
B. Prepare surfaces in accordance with Section 09 9123 for stencil painting.

3.02 INSTALLATION
A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive.  Apply with

sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.
B. Install tags with corrosion resistant chain.
C. Install plastic pipe markers in accordance with manufacturer's instructions.
D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's

instructions.
END OF SECTION



17098.01 / Midlands Technical
College NE Campus - CET Chiller
Replacement

23 0593 - 1 TESTING, ADJUSTING, AND
BALANCING FOR HVAC

SECTION 23 0593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Testing, adjustment, and balancing of  hydronic systems.
1.02 REFERENCE STANDARDS

A. AABC MN-1 - AABC National Standards for Total System Balance; Associated Air Balance
Council; 2002.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC
Systems; 2008.

C. NEBB (TAB) - Procedural Standards for Testing Adjusting and Balancing of Environmental
Systems; 2015, Eighth Edition.

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2002.
1.03 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be

followed and the specific approach for each system and component.
1. Include at least the following in the plan:

a. List of water flow, sound level, system capacity and efficiency measurements to be
performed and a description of specific test procedures, parameters, formulas to be
used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

d. Final test report forms to be used.
e. Expected problems and solutions, etc.
f. Specific procedures that will ensure that both air and water side are operating at the

lowest possible pressures and methods to verify this.
g. Procedures for formal deficiency reports, including scope, frequency and distribution.

C. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.
1. Revise TAB plan to reflect actual procedures and submit as part of final report.
2. Submit draft copies of report for review prior to final acceptance of Project.  Provide final

copies for Architect and for inclusion in operating and maintenance manuals.
3. Include actual instrument list, with manufacturer name, serial number, and date of

calibration.
4. Form of Test Reports:  Where the TAB standard being followed recommends a report

format use that; otherwise, follow ASHRAE Std 111.
5. Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units.

PART 2  PRODUCTS - NOT USED
PART 3  EXECUTION
3.01 GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:
1. AABC MN-1, AABC National Standards for Total System Balance.
2. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.
3. SMACNA (TAB).
4. Maintain at least one copy of the standard to be used at project site at all times.

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.
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C. TAB Agency Qualifications:
1. Company specializing in the testing, adjusting, and balancing of systems specified in this

section.
2. Certified by one of the following:

a. AABC, Associated Air Balance Council:  www.aabchq.com; upon completion submit
AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau:  www.nebb.org.
c. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy

Management Institute:  www.tabbcertified.org.
D. TAB Supervisor and Technician Qualifications:  Certified by same organization as TAB agency.

3.02 EXAMINATION 
A. Verify that systems are complete and operable before commencing work.  Ensure the following

conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Hydronic systems are flushed, filled, and vented.
5. Pumps are rotating correctly.
6. Proper strainer baskets are clean and in place.
7. Service and balance valves are open.

B. Submit field reports.  Report defects and deficiencies that will or could prevent proper system
balance.

C. Beginning of work means acceptance of existing conditions.
3.03 PREPARATION 

A. Provide instruments required for testing, adjusting, and balancing operations.  Make instruments
available to Architect to facilitate spot checks during testing.

B. Provide additional balancing devices as required.
3.04 ADJUSTMENT TOLERANCES

A. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.
3.05 RECORDING AND ADJUSTING 

A. Ensure recorded data represents actual measured or observed conditions.
B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings

to be restored.  Set and lock memory stops.
C. After adjustment, take measurements to verify balance has not been disrupted or that such

disruption has been rectified.
D. Leave systems in proper working order, replacing belt guards, closing access doors, closing

doors to electrical switch boxes, and restoring thermostats to specified settings.
3.06 WATER SYSTEM PROCEDURE

A. Adjust water systems to provide required or design quantities.
B. Use calibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to

determine flow rates for system balance.  Where flow metering devices are not installed, base
flow balance on temperature difference across various heat transfer elements in the system.

C. Effect system balance with automatic control valves fully open to heat transfer elements.
D. Effect adjustment of water distribution systems by means of balancing cocks, valves, and

fittings.  Do not use service or shut-off valves for balancing unless indexed for balance point.
E. Where available pump capacity is less than total flow requirements or individual system parts,

full flow in one part may be simulated by temporary restriction of flow to other parts.
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3.07 SCOPE
A. Test, adjust, and balance the following:

1. Existing HVAC Pumps
2. Air Cooled Water Chillers.

3.08 MINIMUM DATA TO BE REPORTED
A. Electric Motors:

1. Manufacturer 
2. Model/Frame 
3. HP/BHP 
4. Phase, voltage, amperage; nameplate, actual, no load
5. RPM 
6. Service factor
7. Starter size, rating, heater elements
8. Sheave Make/Size/Bore

B. Pumps:
1. Identification/number 
2. Manufacturer 
3. Size/model 
4. Design flow rate, pressure drop, BHP
5. Actual flow rate, pressure drop, BHP
6. Discharge pressure
7. Suction pressure
8. Total operating head pressure
9. Shut off, discharge and suction pressures
10. Shut off, total head pressure

C. Chillers: 
1. Identification/number 
2. Manufacturer 
3. Capacity 
4. Model number
5. Serial number
6. Evaporator entering water temperature, design and actual
7. Evaporator leaving water temperature, design and actual
8. Evaporator pressure drop, design and actual
9. Evaporator water flow rate, design and actual
10. Condenser entering water temperature, design and actual
11. Condenser pressure drop, design and actual
12. Condenser water flow rate, design and actual

END OF SECTION
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SECTION 23 0716 - HVAC EQUIPMENT INSULATION
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Equipment insulation.
1.02 RELATED REQUIREMENTS

A. Section 23 0553 - Identification for HVAC Piping and Equipment.
B. Section 23 2113 - Hydronic Piping:  Placement of hangers and hanger inserts.
C. Section 23 2114 - Hydronic Specialties.

1.03 REFERENCE STANDARDS
A. ASTM C534/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular

Thermal Insulation in Sheet and Tubular Form; 2014.
B. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2015a.
C. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide product description, thermal characteristics, list of materials and

thickness for equipment scheduled.
C. Manufacturer's Instructions:  Indicate installation procedures that ensure acceptable

workmanship and installation standards will be achieved.
1.05 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in
this section with not less than three years of documented experience.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site in original factory packaging, labeled with manufacturer's identification,

including product density and thickness.
B. Protect insulation from weather and construction traffic, dirt, water, chemical, and mechanical

damage, by storing in original wrapping.
1.07 FIELD CONDITIONS

A. Maintain ambient temperatures and conditions required by manufacturers of adhesives,
mastics, and insulation cements.

B. Maintain temperature during and after installation for minimum period of 24 hours.
PART 2  PRODUCTS
2.01 REGULATORY REQUIREMENTS

A. Surface Burning Characteristics:  Flame spread index/Smoke developed index of 25/50,
maximum, when tested in accordance with ASTM E84 or UL 723.

2.02 FLEXIBLE ELASTOMERIC CELLULAR INSULATION
A. Manufacturer:

1. Aeroflex USA, Inc:  www.aeroflexusa.com.
2. Armacell LLC:  www.armacell.us.
3. K-Flex USA LLC:  www.kflexusa.com.

B. Insulation:  Preformed flexible elastomeric cellular rubber insulation complying with ASTM
C534/C534M Grade 3, in sheet form.
1. Minimum Service Temperature:  Minus 40 degrees F (Minus 40 degrees C).

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
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2. Maximum Service Temperature:  220 degrees F (104 degrees C).
3. Connection:  Waterproof vapor barrier adhesive.

C. Elastomeric Foam Adhesive:  Air dried, contact adhesive, compatible with insulation.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that equipment has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Apply insulation close to equipment by grooving, scoring, and beveling insulation.  Fasten

insulation to equipment with studs, pins, clips, adhesive, wires, or bands.
C. Insulated equipment containing fluids below ambient temperature; insulate entire system.
D. Equipment Requiring Access for Maintenance, Repair, or Cleaning:  Install insulation so it can

be easily removed and replaced without damage.
3.03 SCHEDULE

A. Cooling Systems:
1. Chiller Cold Surfaces (Not Factory Insulated):  3/4" Flexible Elastomeric Cellular Insulation
2. Flexible Connectors:  3/4" Flexible Elastomeric Cellular Insulation

END OF SECTION

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20C534/C534M
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SECTION 23 0719 - HVAC PIPING INSULATION
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Piping insulation.
B. Jackets and accessories.

1.02 RELATED REQUIREMENTS
A. Section 23 2113 - Hydronic Piping:  Placement of hangers and hanger inserts.

1.03 REFERENCE STANDARDS
A. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate; 2014.
B. ASTM B209M - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate

[Metric]; 2014.
C. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal

Transmission Properties by Means of the Guarded-Hot-Plate Apparatus; 2013.
D. ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal Insulation;

2013.
E. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2015.
F. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2015.
G. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic

Stainless Steel; 2008 (Reapproved 2013).
H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;

2015a.
I. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2014.
J. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;

National Fire Protection Association; 2006.
K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials; Current

Edition, Including All Revisions.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
1.05 DELIVERY, STORAGE, AND HANDLING

A. Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

1.06 FIELD CONDITIONS
A. Maintain ambient conditions required by manufacturers of each product.
B. Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2  PRODUCTS
2.01 REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

A. Surface Burning Characteristics:  Flame spread/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84, NFPA 255, or UL 723.

2.02 GLASS FIBER
A. Manufacturers:

1. Knauf Insulation:  www.knaufusa.com.
2. Johns Manville:  www.jm.com.
3. Owens Corning Corporation; Fiberglas Pipe Insulation ASJ:  www.ocbuildingspec.com.
4. CertainTeed Corporation:  www.certainteed.com.

B. Insulation:  ASTM C547 and ASTM C795; rigid molded, noncombustible.
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1. 'K' ('Ksi') Value:  ASTM C177, 0.24 at 75 degrees F (0.035 at 24 degrees C).
2. Maximum Service Temperature:  850 degrees F (454 degrees C).
3. Maximum Moisture Absorption:  0.2 percent by volume.

C. Vapor Barrier Jacket:  White kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02
perm-inches (0.029 ng/Pa s m).

D. Tie Wire:  0.048 inch (1.22 mm) stainless steel with twisted ends on maximum 12 inch (300
mm) centers.

E. Vapor Barrier Lap Adhesive:
1. Compatible with insulation.

F. Fibrous Glass Fabric:
1. Cloth:  Untreated; 9 oz/sq yd (305 g/sq m) weight.
2. Blanket:  1.0 lb/cu ft (16 kg/cu m) density.
3. Weave:  5x5.

2.03 JACKETS
A. Aluminum Jacket:  ASTM B209 (ASTM B209M) formed aluminum sheet.

1. Thickness:  0.016 inch (0.40 mm) sheet.
2. Finish:  Smooth.
3. Joining:  Longitudinal slip joints and 2 inch (50 mm) laps.
4. Fittings:  0.016 inch (0.4 mm) thick die shaped fitting covers with factory attached

protective liner.
5. Metal Jacket Bands:  3/8 inch (10 mm) wide; 0.015 inch (0.38 mm) thick aluminum.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.

3.02 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B. Exposed Piping:  Locate insulation and cover seams in least visible locations.
C. Insulated pipes conveying fluids below ambient temperature:  Insulate entire system including

fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

D. Glass fiber insulated pipes conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory-applied or field-applied; secure with self-sealing

longitudinal laps and butt strips with pressure sensitive adhesive.  Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as
adjacent pipe.  Finish with glass cloth and vapor barrier adhesive or PVC fitting covers.

E. Exterior Applications:  Provide vapor barrier jacket.  Insulate fittings, joints, and valves with
insulation of like material and thickness as adjoining pipe, and finish with glass mesh reinforced
vapor barrier cement.  Cover with aluminum jacket with seams located on bottom side of
horizontal piping.  Provide two coats of UV resistant finish for flexible elastomeric cellular
insulation without jacketing.

F. Heat Traced Piping:  Insulate fittings, joints, and valves with insulation of like material,
thickness, and finish as adjoining pipe.  Size large enough to enclose pipe and heat tracer. 
Cover with aluminum jacket with seams located on bottom side of horizontal piping.

3.03 SCHEDULE
A. Cooling Systems:
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1. Chilled Water:  1 1/2"
END OF SECTION
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SECTION 23 2113 - HYDRONIC PIPING
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Hydronic system requirements.
B. Chilled water piping, above grade.
C. Unions, flanges, mechanical couplings, and dielectric connections.
D. Valves:

1. Butterfly valves.
1.02 RELATED REQUIREMENTS

A. Section 22 0548 - Vibration and Seismic Controls for Plumbing Piping and Equipment.
B. Section 23 0719 - HVAC Piping Insulation.
C. Section 23 2114 - Hydronic Specialties.
D. Section 23 2500 - HVAC Water Treatment:  Pipe cleaning.

1.03 REFERENCE STANDARDS
A. ASME BPVC-IX - Boiler and Pressure Vessel Code, Section IX - Welding, Brazing, and Fusing

Qualifications; 2015.
B. ASME B31.9 - Building Services Piping; 2014.
C. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,

Welded and Seamless; 2012.
D. ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel and

Alloy Steel for Moderate and High Temperature Service; 2015.
E. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers; 1992

(Reapproved 2008).
F. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2015.
G. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,

Application, and Installation; 2009.
1.04 SUBMITTALS

A. Welders Certificate:  Include welders certification of compliance with ASME BPVC-IX.
1. Contractor shall provide welders certificates as verfication of responsibility as part of their

bid.
B. Product Data:

1. Include data on pipe materials, pipe fittings, valves, and accessories.
2. Provide manufacturers catalogue information.
3. Indicate valve data and ratings.
4. Show grooved joint couplings, fittings, valves, and specialties on drawings and product

submittals, specifically identified with the manufacturer's style or series designation.
C. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining

procedures.
D. Project Record Documents:  Record actual locations of valves.
E. Maintenance Data:  Include installation instructions, spare parts lists, exploded assembly views.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products of the type

specified in this section, with minimum three years of documented experience.
B. Provide all grooved joint couplings, fittings, valves, specialties, and grooving tools from a single

manufacturer.
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C. Date stamp all castings used for coupling housings, fittings, valve bodies, etc. for quality
assurance and traceability.

D. Welder Qualifications:  Certify in accordance with ASME BPVC-IX.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary protective coating on cast iron and steel valves.
C. Provide temporary end caps and closures on piping and fittings.  Maintain in place until

installation.
D. Protect piping systems from entry of foreign materials by temporary covers, completing sections

of the work, and isolating parts of completed system.
1.07 FIELD CONDITIONS

A. Do not install underground piping when bedding is wet or frozen.
PART 2  PRODUCTS
2.01 HYDRONIC SYSTEM REQUIREMENTS

A. Comply with ASME B31.9 and applicable federal, state, and local regulations.
B. Piping:  Provide piping, fittings, hangers and supports as required, as indicated, and as follows:

1. Where more than one piping system material is specified, provide joining fittings that are
compatible with piping materials and ensure that the integrity of the system is not
jeopardized. 

2. Use non-conducting dielectric connections whenever jointing dissimilar metals.
3. Provide pipe hangers and supports in accordance with ASME B31.9 or MSS SP-58 unless

indicated otherwise.
C. Pipe-to-Valve and Pipe-to-Equipment Connections:  Use flanges or unions to allow

disconnection of components for servicing; do not use direct welded, soldered, or threaded
connections.

D. Valves:  Provide valves where indicated:
1. Provide drain valves where indicated, and if not indicated provide at least at main shut-off,

low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch (20 mm) gate
valves with cap; pipe to nearest floor drain.

2. Isolate equipment using butterfly valves with lug end flanges or grooved mechanical
couplings.

3. For shut-off and to isolate parts of systems or vertical risers, use butterfly valves.
E. Welding Materials and Procedures:  Conform to ASME BPVC-IX.

2.02 CHILLED WATER PIPING, ABOVE GRADE
A. Steel Pipe:  ASTM A53/A53M, Schedule 40, black; using one of the following joint types:

1. Welded Joints: ASTM A234/A234M, wrought steel welding type fittings; AWS D1.1/D1.1M
welded.

2. Grooved Joints:  AWWA C606 grooved pipe, fittings of same material,  and mechanical
couplings.

2.03 PIPE HANGERS AND SUPPORTS
A. Provide hangers and supports that comply with MSS SP-58.

1. Floor Support for Hot Pipe Sizes 6 Inches (150 mm) and Greater:  Adjustable cast iron roll
and stand, steel screws, and concrete pier or steel support.

2.04 UNIONS, FLANGES, MECHANICAL COUPLINGS, AND DIELECTRIC CONNECTIONS
A. Flanges for Pipe Over 2 Inches (50 mm):

1. Ferrous Piping:  150 psig (1034 kPa) forged steel, slip-on.
2. Gaskets:  1/16 inch (1.6 mm) thick preformed neoprene.

B. Dielectric Connections:



17098.01 / Midlands Technical
College NE Campus - CET Chiller
Replacement

23 2113 - 3 HYDRONIC PIPING

1. Waterways:
a. Water impervious insulation barrier capable of limiting galvanic current to 1 percent of

short circuit current in a corresponding bimetallic joint.
b. Dry insulation barrier able to withstand 600 volt breakdown test.
c. Construct of galvanized steel with threaded end connections to match connecting

piping.
d. Suitable for the required operating pressures and temperatures.

2.05 BUTTERFLY VALVES
A. Manufacturers:

1. Crane Co.:  www.cranevalve.com.
2. Shurjoint Piping Products, Inc., a Tyco Business:  www.shurjoint.com.
3. Milwaukee Valve Company:  www.milwaukeevalve.com.
4. Victaulic Company:  www.victaulic.com.

B. Body:  Cast or ductile iron with resilient replaceable EPDM seat, wafer, lug, or grooved ends,
extended neck.

C. Disc:  Construct of aluminum bronze, chrome plated ductile iron, stainless steel, ductile iron with
EPDM enscapsulation, or Buna-N enscapsulation.

D. Operator:  10 position lever handle.
PART 3  EXECUTION
3.01 PREPARATION

A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.
B. Remove scale and dirt on inside and outside before assembly.
C. Prepare piping connections to equipment using jointing system specified.
D. Keep open ends of pipe free from scale and dirt.  Protect open ends with temporary plugs or

caps.
E. After completion, fill, clean, and treat systems.  Refer to Section 23 2500 for additional

requirements.
3.02 INSTALLATION

A. Install in accordance with manufacturer's instructions.
B. paint chilled water piping prior to insulating.
C. Route piping in orderly manner, parallel to building structure, and maintain gradient.
D. Install piping to conserve building space and to avoid interfere with use of space.
E. Group piping whenever practical at common elevations.
F. Slope piping and arrange to drain at low points.
G. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected

equipment.
H. Pipe Hangers and Supports:

1. Install in accordance with ASME B31.9, ASTM F708, or MSS SP-58.
2. Install hangers to provide minimum 1/2 inch (13 mm) space between finished covering and

adjacent work.
3. Prime coat exposed steel hangers and supports. Hangers and supports located in crawl

spaces, pipe shafts, and suspended ceiling spaces are not considered exposed.
I. Use eccentric reducers to maintain top of pipe level.
J. Where pipe support members are welded to structural building framing, scrape, brush clean,

and apply one coat of zinc rich primer to welds.
K. Install valves with stems upright or horizontal, not inverted.

END OF SECTION
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SECTION 23 2114 - HYDRONIC SPECIALTIES
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Strainers.
1.02 RELATED REQUIREMENTS

A. Section 23 2113 - Hydronic Piping.
B. Section 23 2500 - HVAC Water Treatment:  Pipe Cleaning.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide product data for manufactured products and assemblies required for this

project.  Include component sizes, rough-in requirements, service sizes, and finishes.  Include
product description and model.

C. Manufacturer's Installation Instructions:  Indicate hanging and support methods, joining
procedures.

D. Project Record Documents:  Record actual locations of flow meters.
E. Maintenance Data:  Include installation instructions, assembly views, lubrication instructions,

and replacement parts list.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Accept valves on site in shipping containers with labeling in place.  Inspect for damage.
B. Provide temporary end caps and closures on piping and fittings.  Maintain in place until

installation.
C. Protect piping systems from entry of foreign materials by temporary covers, completing sections

of the work, and isolating parts of completed system.
PART 2  PRODUCTS
2.01 MANUFACTURERS:

A. Amtrol Inc:  www.amtrol.com.
B. ITT Bell & Gossett:  www.bellgossett.com.
C. Patterson

2.02 STRAINERS
A. Manufacturers:

1. Armstrong International, Inc:  www.armstronginternational.com.
2. Grinnell Products, a Tyco Business:  www.grinnell.com.
3. Shurjoint Piping Products, Inc., a Tyco Business:  www.shurjoint.com.

B. Size 2-1/2 inch (65 mm) to 4 inch (100 mm):
1. Provide flanged or grooved iron body for 175 psi (1200 kPa) working pressure, Y pattern

with 1/16 inch (1.6 mm), or 3/64 inch (1.2 mm) stainless steel perforated screen.
C. Size 5 inch (125 mm) and Larger:

1. Provide flanged or grooved iron body for 175 psi (1200 kPa) working pressure, basket
pattern with 1/8 inch (3.2 mm) stainless steel perforated screen.

PART 3  EXECUTION
3.01 INSTALLATION

A. Install specialties in accordance with manufacturer's instructions.



17098.01 / Midlands Technical
College NE Campus - CET Chiller
Replacement

23 2114 - 2 HYDRONIC SPECIALTIES

B. Provide valved drain and hose connection on strainer blow down connection.
END OF SECTION
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SECTION 23 2500 - HVAC WATER TREATMENT
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Cleaning of piping systems.
1.02 RELATED REQUIREMENTS

A. Section 23 2113 - Hydronic Piping.
B. Section 23 2114 - Hydronic Specialties.

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. AmSolv/Division of Amrep, Inc:  www.amsolv.com.
B. GE Water Technologies:  www.gewater.com.
C. Nalco Company:  www.nalco.com.
D. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 MATERIALS
A. System Cleaner:

1. Liquid alkaline compound with emulsifying agents and detergents to remove grease and
petroleum products; sodium tripoly phosphate and sodium molybdate.

2. Biocide chlorine release agents such as sodium hypochlorite or calcium hypochlorite.
PART 3  EXECUTION
3.01 PREPARATION

A. Systems shall be operational, filled, started, and vented prior to cleaning.  Use water meter to
record capacity in each system.

B. Place terminal control valves in open position during cleaning.
C. Verify that electric power is available and of the correct characteristics.

3.02 CLEANING SEQUENCE
A. Concentration:

1. As recommended by manufacturer.
B. Chilled Water Systems:

1. Circulate for 48 hours, then drain systems as quickly as possible.
2. Refill with clean water, circulate for 24 hours, then drain.
3. Refill with clean water and repeat until system cleaner is removed.

C. Remove, clean, and replace strainer screens.
D. Inspect, remove sludge, and flush low points with clean water after cleaning process is

completed.  Include disassembly of components as required.
E. Contractor shall clean Primary Pumping Loop only on the chilled water system and shall Clean

the condenser water pipe system by opening the by-pass valve.
3.03 INSTALLATION

A. Install in accordance with manufacturer's instructions.
END OF SECTION
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SECTION 23 6426 - AIR COOLED CHILLERS
PART 1: GENERAL
1.01 SUMMARY

A. Section includes design, performance criteria, refrigerants, controls, and installation
requirements for air-cooled scroll or screw compressor chillers.

1.02 REFERENCES
A. Comply with applicable Standards/Codes of AHRI 550/590,  ANSI/ASHRAE 15, ETL, cETL,

NEC, and OSHA as adopted by the State.
B. Units shall meet the efficiency standards of the current version of ASHRAE Standard 90.1, and

FEMP standard 2012.
1.03 SUBMITTALS

A. Submit shop drawings and product data in accordance with the specifications.
B. Submittals shall include the following:

1. Dimensioned plan and elevation view drawings, required clearances, and location of all
field connections

2. Summary of all auxiliary utility requirements such as electricity, water, etc.  Summary shall
indicate quality and quantity of each required utility.

3. Single line schematic drawing of the field power hookup requirements, indicating all items
that are furnished.

4. Schematic diagram of control system indicating points for field interface/connection.
5. Diagram shall fully delineate field and factory wiring.
6. Installation and operating manuals.

1.04 QUALITY ASSURANCE
A. Qualifications: Equipment manufacturer must specialize in the manufacture of the products

specified and have five years experience with the type of equipment and refrigerant offered.
B. Regulatory Requirements: Comply with the codes and standards specified.
C. Chiller manufacturer plant must be ISO Registered.

1.05 DELIVERY AND HANDLING
A. Chiller shall be delivered to the job site completely assembled and charged with refrigerant and

oil by the manufacturer.
B. Comply with the manufacturer's instructions for rigging and handling equipment.

1.06 WARRANTY
A. Unit Warranty: (5) years from date of start-up for parts and labor of entire unit.
B. Refrigerant Warranty: Five (5) years R410A refrigerant.

1.07 MAINTENANCE
A. Maintenance of the chillers shall be the responsibility of the owner and performed in accordance

with the manufacturer’s instructions.
1.08 SCE&G CHILLER REBATE PROGRAM

A. High Efficiency Chillers that qualify for SCE&G rebate program will be considered above other
chillers. Rebate money will be used to offset costs of project.

B. Contractors take responsibility to provide equipment documentation to owner in timely manner
for SCE&G Chiller Rebate program.

C. All Rebate money will be designated to be paid to the owner upon delivery of chiller.
PART 2: PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. Daikin Applied
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B. Trane
C. JCI

2.02 UNIT DESCRIPTION
A. Provide and install as shown on the plans factory-assembled, factory-charged air-cooled  chiller

in the quantity specified. Each chiller shall consist of hermetic tandem scroll compressor sets or
screw compressors, brazed plate evaporator, air-cooled condenser section,
microprocessor-based control system and all components necessary for controlled unit
operation.

2.03 DESIGN REQUIREMENTS
A. Flow Range: The chiller shall have the ability to support variable flow range down to 40% of

nominal design (based on AHRI conditions).
B. Operating Range: The chiller shall have the ability to control leaving chilled fluid temperature

from 15F to 65F.
C. General: Provide a complete chiller as specified herein and as shown on the drawings. The unit

shall be in accordance with the standards referenced in section 1.02 and any local codes in
effect.

D. Performance: Refer to the schedule of performance on the drawings.  Performance shall be in
accordance with AHRI Standard 550/590.

2.04 CHILLER COMPONENTS
A. Compressor (Scroll or Screw Type)

1. Screw Type:
a. Unit:  Semi-hermetic type with two, direct drive compressors with multiple

independent refrigeration circuit(s), internal muffler, discharge, check, and suction
service valves.

b. Oil Lubrication System:  Positive pressure system, oil heater, oil separator, check
valves, solenoid valves, and filtration devices.

c. Valves:  Check valves in compressor discharge.
d. Capacity Reduction System:  Load/unload valve control down to 20 percent of full load

without the activation of hot gas by-bass.
e. Motor:  3600 rpm, suction gas-cooled, hermetically sealed, squirrel cage induction

with starter.
B. Evaporator

1. The evaporator shall be a compact, high efficiency, dual circuit, brazed plate-to-plate type
heat exchanger consisting of parallel stainless steel plates.

2. The evaporator shall be protected with an external, electric resistance heater plate and
insulated with 3/4" (19mm)  thick closed-cell polyurethane insulation. This combination
shall provide freeze protection down to -20°F (-29°C) ambient air temperature.

3. The water-side working pressure shall be a minimum of 653 psig (4502 kPa).  Evaporators
shall be designed and constructed according to, and listed by Underwriters Laboratories
(UL).

C. Condenser
1. Condenser fans shall be propeller type arranged for vertical air discharge and individually

driven by direct-drive fan motors. The fans shall be equipped with a heavy-gauge
vinyl-coated fan guard. Fan motors shall be TEAO type with permanently lubricated ball
bearings, inherent overload protection, three-phase, direct-drive, 1140 rpm. Each fan
section shall be partitioned to avoid cross circulation.

2. Coil shall be microchannel design and shall have a series of flat tubes containing multiple,
parallel flow microchannels layered between the refrigerant manifolds.   Tubes shall be
9153 aluminum alloy.  Tubes made of 3102 alloy or other alloys of lower corrosion
resistance shall not be accepted. Coils shall consist of a two-pass arrangement. Each
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condenser coil shall be factory leak tested with high-pressure air under water.  Coils shall
withstand 1000+ hour acidified synthetic sea water fog (SWAAT) test (ASTM G85-02) at
120°F (49°C) with 0% fin loss and develop no leaks.

D. Refrigerant Circuit
1. Each of the two refrigerant circuits shall include a replaceable-core refrigerant filter-drier,

sight glass with moisture indicator, liquid line solenoid valve (no exceptions), expansion
valve, and insulated suction line.

E. Construction
1. Unit casing and all structural members and rails shall be fabricated of pre-painted or

galvanized steel. Painted parts shall be able to meet ASTM B117, 1000-hour salt spray
test.

2. Upper section of unit shall have protective and decorative louvers covering the coils and
unit end; base section of unit shall have protective, 12 GA, PVC-coated, wire grille guards
and have painted steel wraps enclosing the coil end sections and piping.

F. Control System
1. A centrally located weatherproof control panel shall contain the field power connection

points, control interlock terminals, and control system. Box shall be designed in
accordance with NEMA 3R rating. Power and starting components shall include factory
circuit breaker for fan motors and control circuit, individual contactors for each fan motor,
solid-state compressor three-phase motor overload protection, inherent fan motor overload
protection and two power blocks (one per circuit) for connection to remote, contractor
supplied disconnect switches. Hinged access doors shall be lockable. Barrier panels or
separate enclosures are required to protect against accidental contact with line voltage
when accessing the control system.

2. Shall include optional single-point connection to a non-fused disconnect switch with
through-the-door handle and compressor circuit breakers.

G. Unit Controller
1. An advanced DDC microprocessor unit controller with a 5-line by 22-character liquid

crystal display provides the operating and protection functions. The controller shall take
preemptive limiting action in case of high discharge pressure or low evaporator pressure.
The controller shall contain the following features as a minimum:

2. The unit shall be protected in two ways: (1) by alarms that shut the unit down and require
manual reset to restore unit operation and (2) by limit alarms that reduce unit operation in
response to some out-of-limit condition. Shut down alarms shall activate an alarm signal.

3. Shutdown Alarms
a. No evaporator water flow (auto-restart)
b. Sensor failures
c. Low evaporator pressure
d. Evaporator freeze protection
e. High condenser pressure
f. Outside ambient temperature (auto-restart)
g. Motor protection system
h. Phase voltage protection (Optional)

4. Limit Alarms
a. Condenser pressure stage down, unloads unit at high discharge pressures.
b. Low ambient lockout, shuts off unit at low ambient temperatures.
c. Low evaporator pressure hold, holds stage #1 until pressure rises.
d. Low evaporator pressure unload, shuts off one compressor.

5. Unit Enable Section
a. Enables unit operation from either local keypad, digital input, or BAS

6. Unit Mode Selection
a. Selects standard cooling, ice, glycol, or test operation mode

7. Analog Inputs:
a. Reset of leaving water temperature, 4-20 mA\parb. Current Limit
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8. Digital Inputs
a. Unit off switch
b. Remote start/stop
c. Flow switch
d. Ice mode switch, converts operation and setpoints for ice production
e. Motor protection

9. Digital Outputs
a. Shutdown alarm; field wired, activates on an alarm condition, off when alarm is

cleared
b. Evaporator pump; field wired, starts pump when unit is set to start

10. Condenser fan control - The unit controller shall provide control of condenser fans based
on compressor discharge pressure.

11. Building Automation System (BAS) Interface
a. Factory mounted DDC controller(s) shall support operation on a BACnet® network via

one of the data link / physical layers listed below as specified by the successful
Building Automation System (BAS) supplier.

b. BACnet
1) The information communicated between the BAS and the factory mounted unit

controllers shall include the reading and writing of data to allow unit monitoring,
control and alarm notification as specified in the unit sequence of operation and
the unit points list.

2) All communication from the chiller unit controller as specified in the points list
shall be via standard BACnet objects. Proprietary BACnet objects shall not be
allowed. BACnet communications shall conform to the BACnet protocol
(ANSI/ASHRAE135-2001). A BACnet Protocol Implementation Conformance
Statement (PICS) shall be provided along with the unit submittal.

2.05 OPTIONS AND ACCESSORIES
A. The following options are to be included:

1. Low Ambient Control: Fan VFD allows unit operation from 32°F down to -10°F (-23.3 C).
2. High Ambient Control Panel for operation from 105°F up to 125°F ambient temperatures
3. Compressor Sound Reduction - Acoustic reduction blankets shall be factory installed on

each compressor.
4. The following accessories are to be included:
5. Factory-mounted thermal dispersion type flow switch
6. Wye strainer, to be installed at the evaporator inlet and sized for the design flow rate , with

perforation diameter of 0.063" with blowdown valve and Victaulic couplings.
7. Factory-mounted 115V GFI convenience outlet

PART 3: EXECUTION
3.01 INSTALLATION

A. Install in strict accordance with manufacturer’s requirements, shop drawings, and contract
documents.

B. Adjust and level chiller in alignment on supports.
C. Coordinate electrical installation with electrical contractor.
D. Coordinate controls with control contractor.
E. Install a field-supplied or optional manufacturer-supplied strainer in the chilled water return line

at the evaporator inlet that meets manufacturer perforation size specifications.
3.02 MANUFACTURER'S FIELD SERVICES

A. Startup shall be performed by a factory trained and authorized servicing technician.  Technician
shall confirm equipment has been correctly installed prior to equipment becoming operation and
covered under warranty.

END OF SECTION
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SECTION 26 0501 - MINOR ELECTRICAL DEMOLITION
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical demolition.
PART 2  PRODUCTS
2.01 MATERIALS AND EQUIPMENT

A. Materials and equipment for patching and extending work:  As specified in individual sections.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify field measurements and circuiting arrangements are as shown on Drawings.
B. Demolition drawings are based on casual field observation and existing record documents.
C. Report discrepancies to Architect before disturbing existing installation.
D. Beginning of demolition means installer accepts existing conditions.

3.02 PREPARATION
A. Disconnect electrical service feeders to equipment to be removed.
B. Existing Electrical Service:  Maintain existing system in service until new system is complete

and ready for service.  Disable system only to make switchovers and connections.  Minimize
outage duration.

3.03 DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK
A. Remove, relocate, and extend existing installations to accommodate new construction.
B. Remove abandoned wiring to source of supply.
C. Extend existing installations using materials and methods compatible with existing electrical

installations, or as specified.
3.04 CLEANING AND REPAIR

A. Clean and repair existing materials and equipment that remain or that are to be reused.
END OF SECTION
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POWER CONDUCTORS AND

CABLES

SECTION 26 0519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Single conductor building wire.
B. Wiring connectors.
C. Electrical tape.
D. Wire pulling lubricant.
E. Cable ties.

1.02 RELATED REQUIREMENTS
A. Section 26 0501 - Minor Electrical Demolition:  Disconnection, removal, and/or extension of

existing electrical conductors and cables.
B. Section 26 0526 - Grounding and Bonding for Electrical Systems:  Additional requirements for

grounding conductors and grounding connectors.
C. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. ASTM B3 - Standard Specification for Soft or Annealed Copper Wire; 2013.
B. ASTM B8 - Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard,

Medium-Hard, or Soft; 2011.
C. ASTM B33 - Standard Specification for Tin-Coated Soft or Annealed Copper Wire for Electrical

Purposes; 2010 (Reapproved 2014).
D. ASTM D3005 - Standard Specification for Low-Temperature Resistant Vinyl Chloride Plastic

Pressure-Sensitive Electrical Insulating Tape; 2010.
E. ASTM D4388 - Standard Specification for Nonmetallic Semi-Conducting and Electrically

Insulating Rubber Tapes; 2013.
F. FS A-A-59544 - Cable and Wire, Electrical (Power, Fixed Installation); Federal Specification;

Revision A, 2008.
G. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
H. NEMA WC 70 - Nonshielded Power Cable 2000 V or Less for the Distribution of Electrical

Energy; 2009.
I. NETA ATS - Acceptance Testing Specifications for Electrical Power Equipment and Systems;

2013.
J. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
K. UL 44 - Thermoset-Insulated Wires and Cables; Current Edition, Including All Revisions.
L. UL 83 - Thermoplastic-Insulated Wires and Cables; Current Edition, Including All Revisions.
M. UL 486A-486B - Wire Connectors; Current Edition, Including All Revisions.
N. UL 486C - Splicing Wire Connectors; Current Edition, Including All Revisions.
O. UL 486D - Sealed Wire Connector Systems; Current Edition, Including All Revisions.
P. UL 510 - Polyvinyl Chloride, Polyethylene, and Rubber Insulating Tape; Current Edition,

Including All Revisions.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Coordinate sizes of raceways, boxes, and equipment enclosures installed under other

sections with the actual conductors to be installed, including adjustments for conductor
sizes increased for voltage drop.
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2. Coordinate with electrical equipment installed under other sections to provide terminations
suitable for use with the conductors to be installed.

3. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for conductors

and cables, including detailed information on materials, construction, ratings, listings, and
available sizes, configurations, and stranding.

1.06 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Receive, inspect, handle, and store conductors and cables in accordance with manufacturer's

instructions.
PART 2  PRODUCTS
2.01 CONDUCTOR AND CABLE APPLICATIONS

A. Do not use conductors and cables for applications other than as permitted by NFPA 70 and
product listing.

B. Provide single conductor building wire installed in suitable raceway unless otherwise indicated,
permitted, or required.

C. Nonmetallic-sheathed cable is not permitted.
D. Underground feeder and branch-circuit cable is not permitted.
E. Service entrance cable is not permitted.
F. Armored cable is not permitted.
G. Metal-clad cable is not permitted.

2.02 CONDUCTOR AND CABLE GENERAL REQUIREMENTS
A. Provide products that comply with requirements of NFPA 70.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Unless specifically indicated to be excluded, provide all required conduit, boxes, wiring,

connectors, etc. as required for a complete operating system.
D. Comply with NEMA WC 70.
E. Thermoplastic-Insulated Conductors and Cables:  Listed and labeled as complying with UL 83.
F. Thermoset-Insulated Conductors and Cables:  Listed and labeled as complying with UL 44.
G. Conductors for Grounding and Bonding:  Also comply with Section 26 0526.
H. Conductor Material:

1. Provide copper conductors only. Aluminum conductors are not acceptable for this project.
Conductor sizes indicated are based on copper.

2. Copper Conductors:  Soft drawn annealed, 98 percent conductivity, uncoated copper
conductors complying with ASTM B3, ASTM B8, or ASTM B787/B 787M unless otherwise
indicated.

3. Tinned Copper Conductors:  Comply with ASTM B33.
I. Minimum Conductor Size:

1. Branch Circuits:  12 AWG.
J. Conductor Color Coding:

1. Color code conductors as indicated unless otherwise required by the authority having
jurisdiction. Maintain consistent color coding throughout project.

2. Color Coding Method:  Integrally colored insulation.
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a. Conductors size 4 AWG and larger may have black insulation color coded using vinyl
color coding electrical tape.

3. Color Code:
a. 480Y/277 V, 3 Phase, 4 Wire System:

1) Phase A:  Brown.
2) Phase B:  Orange.
3) Phase C:  Yellow.
4) Neutral/Grounded:  Gray.

b. Equipment Ground, All Systems:  Green.
2.03 SINGLE CONDUCTOR BUILDING WIRE

A. Manufacturers:
1. Copper Building Wire:

a. Cerro Wire LLC:  www.cerrowire.com.
b. Encore Wire Corporation:  www.encorewire.com.
c. Southwire Company:  www.southwire.com.

B. Description:  Single conductor insulated wire.
C. Conductor Stranding:

1. Feeders and Branch Circuits:
a. Size 10 AWG and Smaller:  Solid.
b. Size 8 AWG and Larger:  Stranded.

D. Insulation Voltage Rating:  600 V.
E. Insulation:

1. Copper Building Wire:  Type THHN/THWN or THHN/THWN-2, except as indicated below.
a. Size 4 AWG and Larger:  Type THHN/THWN-2.

2.04 WIRING CONNECTORS
A. Description:  Wiring connectors appropriate for the application, suitable for use with the

conductors to be connected, and listed as complying with UL 486A-486B or UL 486C as
applicable.

B. Wiring Connectors for Splices and Taps:
1. Copper Conductors Size 6 AWG and Larger:  Use mechanical connectors or compression

connectors.
C. Wiring Connectors for Terminations:

1. Provide terminal lugs for connecting conductors to equipment furnished with terminations
designed for terminal lugs.

2. Provide compression adapters for connecting conductors to equipment furnished with
mechanical lugs when only compression connectors are specified.

3. Where over-sized conductors are larger than the equipment terminations can
accommodate, provide connectors suitable for reducing to appropriate size, but not less
than required for the rating of the overcurrent protective device.

4. Provide motor pigtail connectors for connecting motor leads in order to facilitate
disconnection.

5. Copper Conductors Size 8 AWG and Larger:  Use mechanical connectors or compression
connectors where connectors are required.

D. Do not use insulation-piercing or insulation-displacement connectors designed for use with
conductors without stripping insulation.

E. Do not use push-in wire connectors as a substitute for twist-on insulated spring connectors.
F. Mechanical Connectors:  Provide bolted type or set-screw type.
G. Compression Connectors:  Provide circumferential type or hex type crimp configuration.

2.05 WIRING ACCESSORIES
A. Electrical Tape:
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1. Vinyl Color Coding Electrical Tape:  Integrally colored to match color code indicated; listed
as complying with UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion,
corrosion, and sunlight; suitable for continuous temperature environment up to 221
degrees F (105 degrees C).

2. Vinyl Insulating Electrical Tape:  Complying with ASTM D3005 and listed as complying with
UL 510; minimum thickness of 7 mil (0.18 mm); resistant to abrasion, corrosion, and
sunlight; conformable for application down to 0 degrees F (-18 degrees C) and suitable for
continuous temperature environment up to 221 degrees F (105 degrees C).

3. Rubber Splicing Electrical Tape:  Ethylene Propylene Rubber (EPR) tape, complying with
ASTM D4388; minimum thickness of 30 mil (0.76 mm); suitable for continuous
temperature environment up to 194 degrees F (90 degrees C) and short-term 266 degrees
F (130 degrees C) overload service.

B. Wire Pulling Lubricant:  Listed; suitable for use with the conductors or cables to be installed and
suitable for use at the installation temperature.

C. Cable Ties:  Material and tensile strength rating suitable for application.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that interior of building has been protected from weather.
B. Verify that work likely to damage wire and cable has been completed.
C. Verify that raceways, boxes, and equipment enclosures are installed and are properly sized to

accommodate conductors and cables in accordance with NFPA 70.
D. Verify that field measurements are as shown on the drawings.
E. Verify that conditions are satisfactory for installation prior to starting work.

3.02 PREPARATION
A. Clean raceways thoroughly to remove foreign materials before installing conductors and cables.

3.03 INSTALLATION
A. Circuiting Requirements:

1. Unless dimensioned, circuit routing indicated is diagrammatic.
2. When circuit destination is indicated and routing is not shown, determine exact routing

required.
3. Arrange circuiting to minimize splices.
4. Include circuit lengths required to install connected devices within 10 ft (3.0 m) of location

shown.
B. Install products in accordance with manufacturer's instructions.
C. Install conductors and cable in a neat and workmanlike manner in accordance with NECA 1.
D. Installation in Raceway:

1. Tape ends of conductors and cables to prevent infiltration of moisture and other
contaminants.

2. Pull all conductors and cables together into raceway at same time.
3. Do not damage conductors and cables or exceed manufacturer's recommended maximum

pulling tension and sidewall pressure.
4. Use suitable wire pulling lubricant where necessary, except when lubricant is not

recommended by the manufacturer.
E. Neatly train and bundle conductors inside boxes, wireways, panelboards and other equipment

enclosures.
F. Group or otherwise identify neutral/grounded conductors with associated ungrounded

conductors inside enclosures in accordance with NFPA 70.
G. Make wiring connections using specified wiring connectors.
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1. Make splices and taps only in accessible boxes. Do not pull splices into raceways or make
splices in conduit bodies or wiring gutters.

2. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors.

3. Do not remove conductor strands to facilitate insertion into connector.
4. Clean contact surfaces on conductors and connectors to suitable remove corrosion,

oxides, and other contaminates. Do not use wire brush on plated connector surfaces.
5. Mechanical Connectors:  Secure connections according to manufacturer's recommended

torque settings.
6. Compression Connectors:  Secure connections using manufacturer's recommended tools

and dies.
H. Insulate splices and taps that are made with uninsulated connectors using methods suitable for

the application, with insulation and mechanical strength at least equivalent to unspliced
conductors.

I. Insulate ends of spare conductors using vinyl insulating electrical tape.
J. Field-Applied Color Coding:  Where vinyl color coding electrical tape is used in lieu of integrally

colored insulation as permitted in Part 2 under "Color Coding", apply half overlapping turns of
tape at each termination and at each location conductors are accessible.

K. Unless specifically indicated to be excluded, provide final connections to all equipment and
devices, including those furnished by others, as required for a complete operating system.

3.04 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Correct deficiencies and replace damaged or defective conductors and cables.

END OF SECTION
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SECTION 26 0526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Grounding and bonding requirements.
B. Conductors for grounding and bonding.

1.02 RELATED REQUIREMENTS
A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Additional

requirements for conductors for grounding and bonding, including conductor color coding.
B. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
C. UL 467 - Grounding and Bonding Equipment; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Notify Architect of any conflicts with or deviations from the contract documents. Obtain
direction before proceeding with work.

1.05 SUBMITTALS
A. Product Data:  Provide manufacturer's standard catalog pages and data sheets for grounding

and bonding system components.
1.06 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2  PRODUCTS
2.01 GROUNDING AND BONDING REQUIREMENTS

A. Do not use products for applications other than as permitted by NFPA 70 and product listing.
B. Unless specifically indicated to be excluded, provide all required components, conductors,

connectors, conduit, boxes, fittings, supports, accessories, etc. as necessary for a complete
grounding and bonding system.

C. Where conductor size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

2.02 GROUNDING AND BONDING COMPONENTS
A. General Requirements:

1. Provide products listed, classified, and labeled as suitable for the purpose intended.
2. Provide products listed and labeled as complying with UL 467 where applicable.

B. Conductors for Grounding and Bonding, in Addition to Requirements of Section 26 0526:
1. Use insulated copper conductors unless otherwise indicated.

C. Connectors for Grounding and Bonding:
1. Description:  Connectors appropriate for the application and suitable for the conductors

and items to be connected; listed and labeled as complying with UL 467.
2. Unless otherwise indicated, use mechanical connectors or compression connectors for

accessible connections.
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PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Make grounding and bonding connections using specified connectors.

1. Remove appropriate amount of conductor insulation for making connections without
cutting, nicking or damaging conductors. Do not remove conductor strands to facilitate
insertion into connector.

2. Remove nonconductive paint, enamel, or similar coating at threads, contact points, and
contact surfaces.

3. Mechanical Connectors:  Secure connections according to manufacturer's recommended
torque settings.

4. Compression Connectors:  Secure connections using manufacturer's recommended tools
and dies.

D. Identify grounding and bonding system components in accordance with Section 26 0553.
END OF SECTION
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SECTION 26 0529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Support and attachment components for equipment, conduit, cable, boxes, and other electrical
work.

1.02 RELATED REQUIREMENTS
A. Section 26 0534 - Conduit:  Additional support and attachment requirements for conduits.
B. Section 26 0537 - Boxes:  Additional support and attachment requirements for boxes.

1.03 REFERENCE STANDARDS
A. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and

Steel Products; 2015.
B. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel

Hardware; 2009.
C. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on Iron and Steel;

2013.
D. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
1.04 SUBMITTALS
1.05 QUALITY ASSURANCE

A. Comply with NFPA 70.
B. Comply with applicable building code.

PART 2  PRODUCTS
2.01 SUPPORT AND ATTACHMENT COMPONENTS

A. General Requirements:
1. Provide all required hangers, supports, anchors, fasteners, fittings, accessories, and

hardware as necessary for the complete installation of electrical work.
2. Provide products listed, classified, and labeled as suitable for the purpose intended, where

applicable.
3. Do not use products for applications other than as permitted by NFPA 70 and product

listing.
4. Do not use wire, chain, perforated pipe strap, or wood for permanent supports unless

specifically indicated or permitted.
5. Steel Components:  Use corrosion resistant materials suitable for the environment where

installed.
a. Zinc-Plated Steel:  Electroplated in accordance with ASTM B633.
b. Galvanized Steel:  Hot-dip galvanized after fabrication in accordance with ASTM

A123/A123M or ASTM A153/A153M.
B. Conduit and Cable Supports:  Straps, clamps, etc. suitable for the conduit or cable to be

supported.
1. Conduit Straps:  One-hole or two-hole type; steel or malleable iron.
2. Conduit Clamps:  Bolted type unless otherwise indicated.

C. Anchors and Fasteners:
1. Unless otherwise indicated and where not otherwise restricted, use the anchor and

fastener types indicated for the specified applications.
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PART 3  EXECUTION
3.01 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Perform work in accordance with NECA 1 (general workmanship).
C. Provide independent support from building structure. Do not provide support from piping,

ductwork, or other systems.
D. Unless specifically indicated or approved by Architect, do not provide support from suspended

ceiling support system or ceiling grid.
E. Unless specifically indicated or approved by Architect, do not provide support from roof deck.
F. Do not penetrate or otherwise notch or cut structural members without approval of Structural

Engineer.
G. Secure fasteners according to manufacturer's recommended torque settings.
H. Remove temporary supports.

3.02 FIELD QUALITY CONTROL
A. Inspect support and attachment components for damage and defects.
B. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
C. Correct deficiencies and replace damaged or defective support and attachment components.

END OF SECTION
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SECTION 26 0534 - CONDUIT
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Galvanized steel rigid metal conduit (RMC).
B. PVC-coated galvanized steel rigid metal conduit (RMC).
C. Liquidtight flexible metal conduit (LFMC).
D. Electrical metallic tubing (EMT).
E. Liquidtight flexible nonmetallic conduit (LFNC).
F. Conduit fittings.
G. Accessories.

1.02 RELATED REQUIREMENTS
A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables.
B. Section 26 0526 - Grounding and Bonding for Electrical Systems.
C. Section 26 0529 - Hangers and Supports for Electrical Systems.
D. Section 26 0537 - Boxes.
E. Section 26 0537 - Boxes.
F. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. ANSI C80.1 - American National Standard for Electrical Rigid Steel Conduit (ERSC); 2005.
B. ANSI C80.3 - American National Standard for Steel Electrical Metallic Tubing (EMT); 2005.
C. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
D. NECA 101 - Standard for Installing Steel Conduits (Rigid, IMC, EMT); 2013.
E. NECA 111 - Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC); 2003.
F. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2012.
G. NEMA RN 1 - Polyvinyl-Chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and

Intermediate Metal Conduit; 2005.
H. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
I. UL 1 - Flexible Metal Conduit; Current Edition, Including All Revisions.
J. UL 6 - Electrical Rigid Metal Conduit-Steel; Current Edition, Including All Revisions.
K. UL 360 - Liquid-Tight Flexible Steel Conduit; Current Edition, Including All Revisions.
L. UL 514B - Conduit, Tubing, and Cable Fittings; Current Edition, Including All Revisions.
M. UL 797 - Electrical Metallic Tubing-Steel; Current Edition, Including All Revisions.
N. UL 1660 - Liquid-Tight Flexible Nonmetallic Conduit; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate minimum sizes of conduits with the actual conductors to be installed, including
adjustments for conductor sizes increased for voltage drop.

2. Coordinate the arrangement of conduits with structural members, ductwork, piping,
equipment and other potential conflicts installed under other sections or by others.

3. Verify exact conduit termination locations required for boxes, enclosures, and equipment
installed under other sections or by others.
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B. Sequencing:
1. Do not begin installation of conductors and cables until installation of conduit is complete

between outlet, junction and splicing points.
1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store conduit and fittings in accordance with manufacturer's
instructions.

PART 2  PRODUCTS
2.01 CONDUIT APPLICATIONS

A. Do not use conduit and associated fittings for applications other than as permitted by NFPA 70
and product listing.

B. Unless otherwise indicated and where not otherwise restricted, use the conduit types indicated
for the specified applications. Where more than one listed application applies, comply with the
most restrictive requirements. Where conduit type for a particular application is not specified,
use galvanized steel rigid metal conduit.

C. Exposed, Exterior:  Use galvanized steel rigid metal conduit or PVC-coated galvanized steel
rigid metal conduit.

D. Connections to Vibrating Equipment:
1. Dry Locations:  Use flexible metal conduit.
2. Damp, Wet, or Corrosive Locations:  Use liquidtight flexible metal conduit.
3. Vibrating equipment includes, but is not limited to:

a. Motors.
2.02 CONDUIT REQUIREMENTS

A. Provide all conduit, fittings, supports, and accessories required for a complete raceway system.
B. Provide products listed, classified, and labeled as suitable for the purpose intended.
C. Where conduit size is not indicated, size to comply with NFPA 70 but not less than applicable

minimum size requirements specified.
2.03 GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit complying with ANSI
C80.1 and listed and labeled as complying with UL 6.

B. Fittings:
1. Non-Hazardous Locations:  Use fittings complying with NEMA FB 1 and listed and labeled

as complying with UL 514B.
2. Material:  Use steel or malleable iron.
3. Connectors and Couplings:  Use threaded type fittings only. Threadless set screw and

compression (gland) type fittings are not permitted.
2.04 PVC-COATED GALVANIZED STEEL RIGID METAL CONDUIT (RMC)

A. Description:  NFPA 70, Type RMC galvanized steel rigid metal conduit with external polyvinyl
chloride (PVC) coating complying with NEMA RN 1 and listed and labeled as complying with UL
6.

B. Exterior Coating:  Polyvinyl chloride (PVC), nominal thickness of 40 mil (1.02 mm).
C. PVC-Coated Fittings:

1. Manufacturer:  Same as manufacturer of PVC-coated conduit to be installed.
2. Non-Hazardous Locations:  Use fittings listed and labeled as complying with UL 514B.
3. Material:  Use steel or malleable iron.
4. Exterior Coating:  Polyvinyl chloride (PVC), minimum thickness of 40 mil (1.02 mm).
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D. PVC-Coated Supports:  Furnish with exterior coating of polyvinyl chloride (PVC), minimum
thickness of 15 mil (0.38 mm).

2.05 LIQUIDTIGHT FLEXIBLE METAL CONDUIT (LFMC)
A. Description:  NFPA 70, Type LFMC polyvinyl chloride (PVC) jacketed steel flexible metal conduit

listed and labeled as complying with UL 360.
B. Fittings:

1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with
UL 514B.

2. Material:  Use steel or malleable iron.
2.06 ELECTRICAL METALLIC TUBING (EMT)

A. Description:  NFPA 70, Type EMT steel electrical metallic tubing complying with ANSI C80.3
and listed and labeled as complying with UL 797.

B. Fittings:
1. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B.
2. Material:  Use steel or malleable iron.

a. Do not use die cast zinc fittings.
3. Connectors and Couplings:  Use compression (gland) type.

a. Do not use indenter type connectors and couplings.
b. Do not use set-screw type connectors and couplings.

2.07 LIQUIDTIGHT FLEXIBLE NONMETALLIC CONDUIT (LFNC)
A. Description:  NFPA 70, Type LFNC liquidtight flexible nonmetallic conduit listed and labeled as

complying with UL 1660.
B. Fittings:

1. Manufacturer:  Same as manufacturer of conduit to be connected.
2. Description:  Fittings complying with NEMA FB 1 and listed and labeled as complying with

UL 514B; suitable for the type of conduit to be connected.
2.08 ACCESSORIES

A. Conduit Joint Compound:  Corrosion-resistant, electrically conductive; suitable for use with the
conduit to be installed.

B. Sealing Compound for Sealing Fittings:  Listed for use with the particular fittings to be installed.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.
B. Verify that mounting surfaces are ready to receive conduits.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Install conduit in a neat and workmanlike manner in accordance with NECA 1.
C. Install galvanized steel rigid metal conduit (RMC) in accordance with NECA 101.
D. Install PVC-coated galvanized steel rigid metal conduit (RMC) using only tools approved by the

manufacturer.
E. Install electrical nonmetallic tubing (ENT) in accordance with NECA 111.
F. Install liquidtight flexible nonmetallic conduit (LFNC) in accordance with NECA 111.
G. Conduit Routing:

1. Unless dimensioned, conduit routing indicated is diagrammatic.
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2. When conduit destination is indicated and routing is not shown, determine exact routing
required.

3. Arrange conduit to maintain adequate headroom, clearances, and access.
4. Arrange conduit to provide no more than the equivalent of three 90 degree bends between

pull points.
5. Route conduits above water and drain piping where possible.
6. Arrange conduit to prevent moisture traps. Provide drain fittings at low points and at

sealing fittings where moisture may collect.
7. Maintain minimum clearance of 6 inches (150 mm) between conduits and piping for other

systems.
H. Conduit Support:

1. Secure and support conduits in accordance with NFPA 70 and Section 26 0529 using
suitable supports and methods approved by the authority having jurisdiction.

2. Provide independent support from building structure. Do not provide support from piping,
ductwork, or other systems.

3. Use conduit clamp to support single conduit from beam clamp or threaded rod.
4. Use of spring steel conduit clips for support of conduits is not permitted.
5. Use of wire for support of conduits is not permitted.
6. Where conduit support intervals specified in NFPA 70 and NECA standards differ, comply

with the most stringent requirements.
I. Connections and Terminations:

1. Use approved zinc-rich paint or conduit joint compound on field-cut threads of galvanized
steel conduits prior to making connections.

2. Where two threaded conduits must be joined and neither can be rotated, use three-piece
couplings or split couplings. Do not use running threads.

3. Use suitable adapters where required to transition from one type of conduit to another.
4. Provide drip loops for liquidtight flexible conduit connections to prevent drainage of liquid

into connectors.
5. Provide insulating bushings or insulated throats at all conduit terminations to protect

conductors.
6. Secure joints and connections to provide maximum mechanical strength and electrical

continuity.
J. Conduit Movement Provisions:  Where conduits are subject to movement, provide expansion

and expansion/deflection fittings to prevent damage to enclosed conductors or connected
equipment. This includes, but is not limited to:
1. Where conduits cross structural joints intended for expansion, contraction, or deflection.

K. Provide grounding and bonding in accordance with Section 26 0526.
L. Identify conduits in accordance with Section 26 0553.

3.03 FIELD QUALITY CONTROL
A. Repair cuts and abrasions in galvanized finishes using zinc-rich paint recommended by

manufacturer. Replace components that exhibit signs of corrosion.
B. Where coating of PVC-coated galvanized steel rigid metal conduit (RMC) contains cuts or

abrasions, repair in accordance with manufacturer's instructions.
C. Correct deficiencies and replace damaged or defective conduits.

3.04 CLEANING
A. Clean interior of conduits to remove moisture and foreign matter.
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3.05 PROTECTION
A. Immediately after installation of conduit, use suitable manufactured plugs to provide protection

from entry of moisture and foreign material and do not remove until ready for installation of
conductors.

END OF SECTION
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SECTION 26 0537 - BOXES
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Cabinets and enclosures, including junction and pull boxes larger than 100 cubic inches (1,650
cu cm).

1.02 RELATED REQUIREMENTS
A. Section 26 0526 - Grounding and Bonding for Electrical Systems.
B. Section 26 0529 - Hangers and Supports for Electrical Systems.
C. Section 26 0534 - Conduit:

1. Conduit bodies and other fittings.
D. Section 26 0553 - Identification for Electrical Systems:  Identification products and

requirements.
1.03 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Construction; 2010.
B. NECA 130 - Standard for Installing and Maintaining Wiring Devices; 2010.
C. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic

Tubing, and Cable; 2012.
D. NEMA OS 1 - Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports; 2013.
E. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
F. UL 514A - Metallic Outlet Boxes; Current Edition, Including All Revisions.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Coordination:

1. Coordinate the work with other trades to avoid placement of ductwork, piping, equipment,
or other potential obstructions within the dedicated equipment spaces and working
clearances for electrical equipment required by NFPA 70.

2. Coordinate arrangement of electrical equipment with the dimensions and clearance
requirements of the actual equipment to be installed.

3. Coordinate minimum sizes of boxes with the actual installed arrangement of conductors,
clamps, support fittings, and devices, calculated according to NFPA 70.

4. Coordinate minimum sizes of pull boxes with the actual installed arrangement of
connected conduits, calculated according to NFPA 70.

5. Coordinate the work with other trades to preserve insulation integrity.
6. Notify Architect of any conflicts with or deviations from the contract documents. Obtain

direction before proceeding with work.
1.05 QUALITY ASSURANCE

A. Conform to requirements of NFPA 70.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Receive, inspect, handle, and store products in accordance with manufacturer's instructions.
PART 2  PRODUCTS
2.01 BOXES

A. General Requirements:
1. Do not use boxes and associated accessories for applications other than as permitted by

NFPA 70 and product listing.
2. Provide all boxes, fittings, supports, and accessories required for a complete raceway

system and to accommodate devices and equipment to be installed.
3. Provide products listed, classified, and labeled as suitable for the purpose intended.

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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4. Where box size is not indicated, size to comply with NFPA 70 but not less than applicable
minimum size requirements specified.

B. Outlet and Device Boxes Up to 100 cubic inches (1,650 cu cm), Including Those Used as
Junction and Pull Boxes:
1. Use sheet-steel boxes for dry locations unless otherwise indicated or required.
2. Sheet-Steel Boxes:  Comply with NEMA OS 1, and list and label as complying with UL

514A.
PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that field measurements are as shown on drawings.
B. Verify that mounting surfaces are ready to receive boxes.
C. Verify that conditions are satisfactory for installation prior to starting work.

3.02 INSTALLATION
A. Install products in accordance with manufacturer's instructions.
B. Perform work in a neat and workmanlike manner in accordance with NECA 1 and, where

applicable, NECA 130, including mounting heights specified in those standards where mounting
heights are not indicated.

C. Arrange equipment to provide minimum clearances in accordance with manufacturer's
instructions and NFPA 70.

D. Box Locations:
1. Unless dimensioned, box locations indicated are approximate.
2. Locate junction and pull boxes as indicated, as required to facilitate installation of

conductors, and to limit conduit length and/or number of bends between pulling points in
accordance with Section 26 0534.

E. Box Supports:
1. Secure and support boxes in accordance with NFPA 70 and Section 26 0529 using

suitable supports and methods approved by the authority having jurisdiction.
F. Install boxes plumb and level.
G. Install boxes as required to preserve insulation integrity.
H. Close unused box openings.
I. Provide grounding and bonding in accordance with Section 26 0526.
J. Identify boxes in accordance with Section 26 0553.

3.03 CLEANING
A. Clean interior of boxes to remove dirt, debris, plaster and other foreign material.

3.04 PROTECTION
A. Immediately after installation, protect boxes from entry of moisture and foreign material until

ready for installation of conductors.
END OF SECTION
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ELECTRICAL SYSTEMS

SECTION 26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1  GENERAL
1.01 SECTION INCLUDES

A. Electrical identification requirements.
B. Identification nameplates and labels.

1.02 RELATED REQUIREMENTS
A. Section 26 0519 - Low-Voltage Electrical Power Conductors and Cables:  Color coding for

power conductors and cables 600 V and less; vinyl color coding electrical tape.
1.03 REFERENCE STANDARDS

A. ANSI Z535.2 - American National Standard for Environmental and Facility Safety Signs; 2011.
B. ANSI Z535.4 - American National Standard for Product Safety Signs and Labels; 2011.
C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having

Jurisdiction, Including All Applicable Amendments and Supplements.
D. UL 969 - Marking and Labeling Systems; Current Edition, Including All Revisions.

1.04 QUALITY ASSURANCE
A. Conform to requirements of NFPA 70.

PART 2  PRODUCTS
2.01 IDENTIFICATION REQUIREMENTS

A. Identification for Equipment:
1. Use identification nameplate to identify each piece of electrical distribution and control

equipment and associated sections, compartments, and components.
B. Identification for Conductors and Cables:

1. Color Coding for Power Conductors 600 V and Less:  Comply with Section 26 0519.
2. Use wire and cable markers to identify circuit number or other designation indicated for

power, control, and instrumentation conductors and cables at the following locations:
C. Identification for Raceways:
D. Identification for Boxes:

1. Use identification labels or handwritten text using indelible marker to identify circuits
enclosed.
a. For exposed boxes in public areas, use only identification labels.

2.02 IDENTIFICATION NAMEPLATES AND LABELS
A. Identification Nameplates:

1. Materials:
a. Indoor Clean, Dry Locations:  Use plastic nameplates.

2. Plastic Nameplates:  Two-layer or three-layer laminated acrylic or electrically
non-conductive phenolic with beveled edges; minimum thickness of 1/16 inch (1.6 mm);
engraved text.

3. Mounting Holes for Mechanical Fasteners:  Two, centered on sides for sizes up to 1 inch
(25 mm) high; Four, located at corners for larger sizes.

B. Identification Labels:
1. Materials:  Use self-adhesive laminated plastic labels; UV, chemical, water, heat, and

abrasion resistant.
2. Text:  Use factory pre-printed or machine-printed text. Do not use handwritten text unless

otherwise indicated.
C. Format for Equipment Identification:

1. Minimum Size:  1 inch (25 mm) by 2.5 inches (64 mm).
2. Legend:
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a. Equipment designation or other approved description.
3. Text: All capitalized unless otherwise indicated.
4. Minimum Text Height:

a. Equipment Designation:  1/2 inch (13 mm).
5. Color:

a. Normal Power System:  White text on black background.
PART 3  EXECUTION
3.01 PREPARATION

A. Clean surfaces to receive adhesive products according to manufacturer's instructions.
3.02 INSTALLATION

A. Install products in accordance with manufacturer's instructions.
B. Install identification products to be plainly visible for examination, adjustment, servicing, and

maintenance. Unless otherwise indicated, locate products as follows:
1. Flush-Mounted Equipment:  Inside of equipment door.
2. Free-Standing Equipment:  Enclosure front; also enclosure rear for equipment with rear

access.
3. Boxes:  Outside face of cover.

C. Install identification products centered, level, and parallel with lines of item being identified.
D. Secure nameplates to exterior surfaces of enclosures using stainless steel screws and to

interior surfaces using self-adhesive backing or epoxy cement.
E. Install self-adhesive labels and markers to achieve maximum adhesion, with no bubbles or

wrinkles and edges properly sealed.
F. Mark all handwritten text, where permitted, to be neat and legible.

END OF SECTION




