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NOTICE TO BIDDERS

CENTURY CENTER CHILLER REPLACEMENT 
AND DDC CONTROLS UPGRADE

TOWN OF CARRBORO
100 N. GREENSBORO ST., CARRBORO, NC 27510

Town of Carrboro’s Project No. 20-2023

Sealed proposals will be received by the Town of Carrboro until 3:00 P.M., April 9, 20242024, address to ATT: 
Brett Greene, Finance Director, Carrboro Town Hall, 301 West Main Street, Carrboro, NC 27510, to install an air-
cooled chiller, provide two pumps, replace DDC control system, specified ancillaries, and electrical work to support 
the HVAC work at Century Center, 100 N. Greensboro St., Carrboro, NC 27510. At the same time and place, the 
bids will be opened and read.

Hard copies of complete specifications and plans for this project can be obtained from Sud Associates, P.A., 1813 
Chapel Hill Road, Durham, NC 27707 during normal office hours by those qualified and who will make a bid, upon 
deposit of one hundred and fifty dollars ($150.00) in cash or certified check. The full deposit will be returned to 
contractors submitting bids provided all documents are returned in good condition within ten (10) days after the bid 
date. The full plan deposit will be returned to contractors not submitting bids provided all documents are returned in 
good condition at least ten (10) days prior to the bid date. It is the bidder’s responsibility to thoroughly examine the 
specifications and include all items that are required to be furnished.

To receive a complimentary electronic copy of contract documents and to be placed on the distribution list, please 
send the following information to Maria Spittler, e-mail: maria@sudassociates.com. Name and e-mail of individual, 
Company Name, Address, Web Site, Telephone Number and Fax Number.

All contractors are hereby notified that they must have a proper license as required under the NC state laws 
governing their respective trades. 

Inquiries should be directed to Dixie Davis, PE, Sud Associates at 1813 Chapel Hill Rd, Durham NC 27707, phone 
919-493-5277, email ddavis@sudassociates.com.

A pre-bid meeting will be held on site for all interested bidders on March 12, 2024, at 2:00 P.M. Meet in Activity Room 
2/3 on site (100 N. Greensboro Street, Carrboro, NC 27510).  To be considered responsive and responsible bidders, the 
prime contractor and first tier subcontractors (general, mechanical and electrical) shall attend either the pre-bid 
conference or a site visit at a later date scheduled by the Owner, or both. Attendance must be documented by the 
Engineers or the Owner. Without attending one of these, the contractor’s bid will not be accepted.

An open public meeting will be held in conjunction with the pre-bid conference to identify preferred brand alternates 
and their performance standards pertinent to this project. In accordance with GS133-3, Section 64. (C) procedures the 
following preferred brand items are being considered as Alternates by the owner for this project: 

A. Owner Preferred Alternate No. OP-M1: Provide DDC controls by Honeywell Building Technologies, subject to 
compliance with the requirements of the specifications.

A copy of pertinent sections of the performance standards may be obtained by contacting the designer at the address or 
phone number noted herein.

The Owner reserves the right to reject any or all bids and to waive informalities.



Designer: Owner:

SUD ASSOCIATES, P.A. Town of Carrboro
Consulting Engineers Mr. Keith Berger
1813 Chapel Hill Road 100 Public Works Drive
Durham, North Carolina 27707 Carrboro, NC 27510
Telephone: 919/493-5277 Telephone: 919/918-7432
FAX: 919/493-5549
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INSTRUCTIONS TO BIDDERS 
 
 
     For a proposal to be considered it must be in accordance with the following instructions:   
 
 1.  PROPOSALS   
 
  Proposals must be made in strict accordance with the Form of Proposal provided therefor, and 

all blank spaces for bids, alternates, and unit prices applicable to bidder’s work shall be 
properly filled in.  When requested alternates are not bid, the proposer shall so indicate by the 
words “No Bid”. Any blanks shall also be interpreted as “No Bid”.The bidder agrees that bid 
on Form of Proposal detached from specifications will be considered and will have the same 
force and effect as if attached thereto.  Photocopied or faxed proposals will not be considered.  
Numbers shall be stated both in writing and in figures for the base bids and alternates. If 
figures and writing differ, the written number will supersede the figures. 

 
  Any modifications to the Form of Proposal (including alternates and/or unit prices) will 

disqualify the bid and may cause the bid to be rejected. 
 
  The bidder shall fill in the Form of Proposal as follows:  
 
  a. If the documents are executed by a sole owner, that fact shall be evidenced by the word 

"Owner" appearing after the name of the person executing them. 
 
  b. If the documents are executed by a partnership, that fact shall be evidenced by the word 

"Co-Partner" appearing after the name of the partner executing them. 
 
  c. If the documents are executed on the part of a corporation, they shall be executed by 

either the president or the vice president and attested by the secretary or assistant 
secretary in either case, and the title of the office of such persons shall appear after their 
signatures.  The seal of the corporation shall be impressed on each signature page of the 
documents. 

 
  d. If the proposal is made by a joint venture, it shall be executed by each member of the joint 

venture in the above form for sole owner, partnership or corporation, whichever form is 
applicable. 

 
  e. All signatures shall be properly witnessed. 
 
  f. If the contractor's license of a bidder is held by a person other than an owner, partner or 

officer of a firm, then the licensee shall also sign and be a party to the proposal.  The title 
"Licensee" shall appear under his/her signature. 

 
  Proposals should be addressed as indicated in the Advertisement for Bids and  be delivered, 

enclosed in an opaque sealed envelope, marked "Proposal" and bearing the title of the work, 
name of the bidder, and the contractor’s license number of the bidder.  Bidders should clearly 
mark on the outside of the bid envelope which contract(s) they are bidding. 

 
  Bidder shall identify on the bid, the minority businesses that will be utilized on the project with 

corresponding total dollar value of the bid and affidavit listing good faith efforts or an affidavit 
indicating work under contract will be self-performed, as required by G.S. 143-128.2(c) and 
G.S. 143-128.2(f).  Failure to comply with these requirements is grounds for rejection of the 
bid. 
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  For projects bid in the single-prime alternative, the names and license numbers of major 
subcontractors shall be listed on the proposal form.  

 
 It shall be the specific responsibility of the bidder to deliver his bid to the proper official at the 

selected place and prior to the announced time for the opening of bids.  Later delivery of a bid 
for any reason, including delivery by any delivery service, shall disqualify the bid. 

 
 Unit prices quoted in the proposal shall include overhead and profit and shall be the full 

compensation for the contractor's cost involved in the work.  See General Conditions, Article 
19c-1.   

 
 2.  EXAMINATION OF CONDITIONS   
 
 It is understood and mutually agreed that by submitting a bid the bidder acknowledges that he 

has carefully examined all documents pertaining to the work, the location, accessibility and 
general character of the site of the work and all existing buildings and structures within and 
adjacent to the site, and has satisfied himself as to the nature of the work, the condition of 
existing buildings and structures, the conformation of the ground, the character, quality and 
quantity of the material to be encountered, the character of the equipment, machinery, plant 
and any other facilities needed preliminary to and during prosecution of the work, the general 
and local conditions, the construction hazards, and all other matters, including, but not limited 
to, the  labor situation which can in any way affect the work under the contract, and including 
all safety measures required by the Occupational Safety and Health Act of 1970 and all rules 
and regulations issued pursuant thereto.  It is further mutually agreed that by submitting a 
proposal the bidder acknowledges that he has satisfied himself as to the feasibility and 
meaning of the plans, drawings, specifications and other contract documents for the 
construction of the work and that he accepts all the terms, conditions and stipulations 
contained therein; and that he is prepared to work in cooperation with other contractors 
performing work on the site. 

 
 Reference is made to contract documents for the identification of those surveys and 

investigation reports of subsurface or latent physical conditions at the site or otherwise 
affecting performance of the work which have been relied upon by the designer in preparing 
the documents.  The owner will make copies of all such surveys and reports available to the 
bidder upon request. 

 
 Each bidder may, at his own expense, make such additional surveys and investigations as he 

may deem necessary to determine his bid price for the performance of the work.  Any on-site 
investigation shall be done at the convenience of the owner.  Any reasonable request for 
access to the site will be honored by the owner. 

 
 3.  BULLETINS AND ADDENDA   
 
 Any addenda to specifications issued during the time of bidding are to be considered covered 

in the proposal and in closing a contract they will become a part thereof.  It shall be the 
bidder’s responsibility to ascertain prior to bid time the addenda issued and to see that his bid 
includes any changes thereby required. 

 
 Should the bidder find discrepancies in, or omission from, the drawings or documents or 

should he be in doubt as to their meaning, he shall at once notify the designer who will send 
written instructions in the form of addenda to all bidders.  Notification should be no later than 
seven (7) days prior to the date set for receipt of bids.  Neither the owner nor the designer will 
be responsible for any oral instructions. 
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 All addenda should be acknowledged by the bidder(s) on the Form of Proposal. However, 
even if not acknowledged, by submitting a bid, the bidder has certified that he has reviewed all 
issued addenda and has included all costs associated within his bid.  

 
 4.  BID SECURITY   
 
 Each proposal shall be accompanied by a cash deposit or a certified check drawn on some 

bank or trust company insured by the Federal Deposit Insurance Corporation, or a bid bond in 
an amount equal to not less than five percent (5%) of the proposal, said deposit to be retained 
by the owner as liquidated damages in event of failure of the successful bidder to execute the 
contract within ten (10) days after the award or to give satisfactory surety as required by law 
(G.S. 143-129). 

 
 Bid bond shall be conditioned that the surety will, upon demand, forthwith make payment to 

the obligee upon said bond if the bidder fails to execute the contract.  The owner may retain 
bid securities of any bidder(s) who may have a reasonable chance of award of contract for the 
full duration of time stated in the Notice to Bidders.  Other bid securities may be released 
sooner, at the discretion of the owner.  All bid securities (cash or certified checks) shall be 
returned to the bidders promptly after award of contracts, and no later then seven (7) days 
after expiration of the holding period stated in the Notice to Bidders.  Standard Form of Bid 
Bond is included in these specifications and shall be used. 

 
 5.  RECEIPT OF BIDS 
 
 Bids shall be received in strict accordance with requirements of the General Statutes of North 

Carolina.  Bid security shall be required as prescribed by statute.  Prior to the closing of the 
bid, the bidder will be permitted to change or withdraw his bid.  Guidelines for opening of 
public construction bids are available from the State Construction Office. 

 
 6.  OPENING OF BIDS 
 
 Upon opening, all bids shall be read aloud.  Once bidding is closed, there shall not be any 

withdrawal of bids by any bidder and no bids may be returned by the designer to any bidder.  
After the opening of bids, no bid may be withdrawn, except under the provisions of General 
Statute 143-129.1, for a period of thirty days unless otherwise specified.  Should the 
successful bidder default and fail to execute a contract, the contract may be awarded to the 
next lowest and responsible bidder.  The owner reserves the unqualified right to reject any and 
all bids.  Reasons for rejection may include, but shall not be limited to, the following: 

 
 a. If the Form of Proposal furnished to the bidder is not used or is altered. 
 
 b. If the bidder fails to insert a price for all bid items, alternate and unit prices requested. 
 
 c. If the bidder adds any provisions reserving the right to accept or reject any award. 
 
 d. If there are unauthorized additions or conditional bids, or irregularities of any kind which 

tend to make the proposal incomplete, indefinite or ambiguous as to its meaning. 
 
 e. If the bidder fails to complete the proposal form where information is requested so the bid 

may be properly evaluated by the owner. 
 
 f. If the unit prices contained in the bid schedule are unacceptable to the owner and the 

State Construction Office.  
 
 g. If the bidder fails to comply with other instructions stated herein. 



 

Page 5 

 
 7.  BID EVALUATION 
 
 The award of the contract will be made to the lowest responsible bidder as soon as practical.  

The owner may award on the basis of the base bid and any alternates the owner chooses. 
 
 Before awarding a contract, the owner may require the apparent low bidder to qualify himself 

to be a responsible bidder by furnishing any or all of the following data: 
 
 a. The latest financial statement showing assets and liabilities of the company or other 

information satisfactory to the owner. 
 
 b. A listing of completed projects of similar size. 
 
 c. Permanent name and address of place of business. 
 
 d. The number of regular employees of the organization and length of time the organization 

has been in business under present name. 
 
 e. The name and home office address of the surety proposed and the name and address of 

the responsible local claim agent. 
 
 f. The names of members of the firms who hold appropriate trade licenses, together with 

license numbers. 
 
 g. If prequalified, contractor info will be reviewed and evaluated comparatively to submitted 

prequalification package. 
 
 Failure or refusal to furnish any of the above information, if requested, shall constitute a basis 

for disqualification of any bidder. 
 
 In determining the lowest responsible, responsive bidder, the owner shall take into 

consideration the bidder’s compliance with the requirements of G.S. 143-128.2(c), the past 
performance of the bidder on construction contracts for the State with particular concern 
given to completion times, quality of work, cooperation with other contractors, and 
cooperation with the designer and owner.  Failure of the low bidder to furnish affidavit and/or 
documentation as required by G.S. 143-128.2(c) shall constitute a basis for disqualification of 
the bid. 

 
 Should the owner adjudge that the apparent low bidder is not the lowest responsible, 

responsive bidder by virtue of the above information, said apparent low bidder will be so 
notified and his bid security shall be returned to him.   

 
 8.  PERFORMANCE BOND 
 
 The successful bidder, upon award of contract, shall furnish a performance bond in an amount 

equal to 100 percent of the contract price.  See Article 35, General Conditions. 
 
 9.  PAYMENT BOND 
 
 The successful bidder, upon award of contract, shall furnish a payment bond in an amount 

equal to 100 percent of the contract price.  See Article 35, General Conditions. 
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10.  PAYMENTS 
 
 Payments to the successful bidders (contractors) will be made on the basis of monthly 

estimates.  See Article 31, General Conditions. 
 
11.  PRE-BID CONFERENCE 
 
 Prior to the date set for receiving bids, the Designer may arrange and conduct a Pre-Bid 

Conference for all prospective bidders.  The purpose of this conference is to review project 
requirements and to respond to questions from prospective bidders and their subcontractors 
or material suppliers related to the intent of bid documents.  Attendance by prospective 
bidders shall be as required by the “Notice to Bidders”. 

 
12.  SUBSTITUTIONS 
 

In accordance with the provisions of G.S. 133-3, material, product, or equipment substitutions 
proposed by the bidders to those specified herein can only be considered during the bidding 
phase until ten (10) days prior to the receipt of bids when submitted to the Designer with 
sufficient data to confirm material, product, or equipment equality.  Proposed substitutions 
submitted after this time will be considered only as potential change order. 

 
 Submittals for proposed substitutions shall include the following information: 
 
 a. Name, address, and telephone number of manufacturer and supplier as appropriate. 
 
 b. Trade name, model or catalog designation. 
 
 c. Product data including performance and test data, reference standards, and technical 

descriptions of material, product, or equipment.  Include color samples and samples of 
available finishes as appropriate. 

 
 d. Detailed comparison with specified products including performance capabilities, 

warranties, and test results. 
 
 e. Other pertinent data including data requested by the Designer to confirm product 

equality. 
 
 If a proposed material, product, or equipment substitution is deemed equal by the Designer to 

those specified, all bidders of record will be notified by Addendum. 



 

Page 7 

 
GENERAL CONDITIONS OF THE CONTRACT  

The use or reproduction of this document or any part thereof is authorized for and limited to use on 
projects of the State of North Carolina, and is distributed by, through and at the discretion of the 
State Construction Office, Raleigh, North Carolina, for that distinct and sole purpose.  
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ARTICLE 1 - DEFINITIONS 
 
 a. The contract documents consist of the Notice to Bidders; Instructions to Bidders; 

General Conditions of the Contract; special conditions if applicable; Supplementary 
General Conditions; the drawing and specifications, including all bulletins, addenda or 
other modifications of the drawings and specifications incorporated into the documents 
prior to their execution; the proposal; the contract; the performance bond; the payment 
bond; insurance certificates; the approval of the attorney general; and the certificate of the 
Office of State Budget and Management.  All of these items together form the contract. 

 
 b. The owner is the State of North Carolina through the agency named in the contract. 
 
 c. The designer(s) are those referred to within this contract, or their authorized 

representatives.  The Designer(s), as referred to herein, shall mean  architect and/or 
engineer.  They will be referred to hereinafter as if each were of the singular number, 
masculine gender. 

 
 d. The contractor, as referred to hereinafter, shall be deemed to be either of the several 

contracting parties called the "Party of the First Part" in either of the several contracts in 
connection with the total project.  Where, in special instances hereinafter, a particular 
contractor is intended, an adjective precedes the word "contractor," as "general," 
"heating," etc.  For the purposes of a single prime contract, the term Contractor shall be 
deemed to be the single contracting entity identified as the “Party of the First Part” in the 
single Construction Contract.  Any references or adjectives that name or infer multiple 
prime contractors shall be interpreted to mean the single prime Contractor. 

 
 e. A subcontractor, as the term is used herein, shall be understood to be one who has 

entered into a direct contract with a contractor, and includes one who furnishes materials 
worked to a special design in accordance with plans and specifications covered by the 
contract, but does not include one who only sells or furnishes materials not requiring 
work so described or detailed. 

 
 f. Written notice shall be defined as notice in writing delivered in person to the contractor, 

or to a partner of the firm in the case of a partnership, or to a member of the contracting 
organization, or to an officer of the organization in the case of a corporation, or sent to 
the last known business address of the contracting organization by registered mail. 

 
 g. Work, as used herein as a noun, is intended to include materials, labor, and workmanship 

of the appropriate contractor. 
 
 h. The project is the total construction work to be performed under the contract documents 

by the several contractors. 
 

i. Project Expediter, as used herein, is an entity stated in the contract documents, 
designated to effectively facilitate scheduling and coordination of work activities.  See 
Article 14(f) for responsibilities of a Project Expediter.  For the purposes of a single 
prime contract, the single prime contractor shall be designated as the Project 
Expediter. 

 
j. Change order, as used herein, shall mean a written order to the contractor subsequent to 

the signing of the contract authorizing a change in the contract.  The change order shall 
be signed by the contractor, designer and the owner, and approved by the State 
Construction Office, in that order (Article 19). 
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k. Field Order, as used herein, shall mean a written approval for the contractor to proceed 
with the work requested by owner prior to issuance of a formal Change Order.  The field 
order shall be signed by the contractor, designer, owner, and State Construction Office. 

 
l. Time of completion, as stated in the contract documents, is to be interpreted as 

consecutive calendar days measured from the date established in the written Notice to 
Proceed, or such other date as may be established herein (Article 23). 

 
m. Liquidated damages, as stated in the contract documents [, is an amount reasonably 

estimated in advance to cover the consequential damages associated with the Owner’s 
economic loss in not being able to use  the Project for its intended purposes at the end of 
the contract’s completion date as amended by change order, if any, by reason of failure of 
the contractor(s) to complete the work within the time specified.  Liquidated damages 
does not include the Owner’s extended contract administration costs (including but not 
limited to additional fees for architectural and engineering services, testing services, 
inspection services, commissioning services, etc.), such other damages directly resulting 
from delays caused solely by the contractor, or consequential damages that the Owner 
identified in the bid documents that may be impacted by any delay caused soley by the 
Contractor (e.g., if a multi-phased project-subsequent phases, delays in start other 
projects that are dependent on the completion of this Project, extension of leases and/or 
maintenance agreements for other facilities).  

 
n. Surety, as used herein, shall mean the bonding company or corporate body which is 

bound with and for the contractor, and which engages to be responsible for the 
contractor and his acceptable performance of the work. 

 
o. Routine written communications between the Designer and the Contractor are any 

communication other than a “request for information” provided in letter, memo, or 
transmittal format, sent by mail, courier, electronic mail, or facsimile.  Such 
communications can not be identified as “request for information”. 

 
p. Clarification or Request for information (RFI) is a request from the Contractor 

seeking an interpretation or clarification by the Designer relative to the contract 
documents.  The RFI, which shall be labeled (RFI), shall clearly and concisely set forth 
the issue or item requiring clarification or interpretation and why the response is needed.  
The RFI must set forth the Contractor’s interpretation or understanding of the contract 
documents requirements in question, along with reasons for such an understanding. 

 
q. Approval means written or imprinted acknowledgement that materials, equipment or 

methods of construction are acceptable for use in the work. 
 

r. Inspection shall mean examination or observation of work completed or in progress to 
determine its compliance with contract documents. 

 
s. “Equal to” or “approved equal” shall mean materials, products, equipment, assemblies, 

or installation methods considered equal by the bidder in all characteristics (physical, 
functional, and aesthetic) to those specified in the contract documents. Acceptance of 
equal is subject to approval of Designer and owner. 

 
t. “Substitution” or “substitute” shall mean materials, products, equipment, assemblies, 

or installation methods deviating in at least one characteristic (physical, functional, or 
aesthetic) from those specified, but which in the opinion of the bidder would improve 
competition and/or enhance the finished installation. Acceptance of substitution is subject 
to the approval of the Designer and owner. 
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u. Provide shall mean furnish and install complete in place, new, clean, operational, and 
ready for use. 

 
v. Indicated and shown shall mean provide as detailed, or called for, and reasonably 

implied in the contract documents. 
 
w. Special inspector is one who inspects materials, installation, fabrication, erection or 

placement of components and connections requiring special expertise to ensure 
compliance with the approved construction documents and referenced standards. 

 
x. Commissioning is a quality assurance process that verifies and documents that building 

components and systems operate in accordance to the owner’s project requirements and the 
project design documents. 

 
y. Designer Final Inspection is the inspection performed by the design team to determine 

the completeness of the project in accordance with approved plans and specifications.  
This inspection occurs prior to SCO final inspection. 

 
z. SCO Final Inspection is the inspection performed by the State Construction Office to 

determine the completeness of the project in accordance with NC Building Codes and 
approved plans and specifications. 

 
aa. Beneficial Occupancy is requested by the owner and is occupancy or partial occupancy 

of the building after all life safety items have been completed as determined by the State 
Construction Office.  Life safety items include but not limited to fire alarm, sprinkler, 
egress and exit lighting, fire rated walls, egress paths and security. 

 
bb. Final Acceptance is the date in which the State Construction Office accepts the 

construction as totally complete.  This includes the SCO Final Inspection and certification 
by the designer that all punch lists are completed. 
 

 
ARTICLE 2 - INTENT AND EXECUTION OF DOCUMENTS 
 
 a. The drawings and specifications are complementary, one to the other, and that which is 

shown on the drawings or called for in the specifications shall be as binding as if it were 
both called for and shown.  The intent of the drawings and specifications is to establish 
the scope of all labor, materials, transportation, equipment, and any and all other things 
necessary to provide a bid for a complete job.  In case of discrepancy or disagreement in 
the contract documents, the order of precedence shall be:  Form of Contract, 
specifications, large-scale detail drawings, small-scale drawings. 

 
 b. The wording of the specifications shall be interpreted in accordance with common usage 

of the language except that words having a commonly used technical or trade meaning 
shall be so interpreted in preference to other meanings. 

 
 c. The contractor shall execute each copy of the proposal, contract, performance bond and 

payment bond as follows: 
 
  1. If the documents are executed by a sole owner, that fact shall be evidenced by the 

word "Owner" appearing after the name of the person executing them. 
 
  2. If the documents are executed by a partnership, that fact shall be evidenced by the 

word "Co-Partner" appearing after the name of the partner executing them. 
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  3. If the documents are executed on the part of a corporation, they shall be executed by 

either the president or the vice president and attested by the secretary or assistant 
secretary in either case, and the title of the office of such persons shall appear after 
their signatures.  The seal of the corporation shall be impressed on each signature 
page of the documents. 

 
  4. If the documents are made by a joint venture, they shall be executed by each member 

of the joint venture in the above form for sole owner, partnership or corporation, 
whichever form is applicable to each particular member. 

 
  5. All signatures shall be properly witnessed. 
 
  6. If the contractor's license is held by a person other than an owner, partner or officer 

of a firm, then the licensee shall also sign and be a party to the contract.  The title 
"Licensee" shall appear under his/her signature. 

 
  7. The bonds shall be executed by an attorney-in-fact.  There shall be attached to each 

copy of the bond a certified copy of power of attorney properly executed and dated. 
 
  8. Each copy of the bonds shall be countersigned by an authorized individual agent of 

the bonding company licensed to do business in North Carolina.  The title "Licensed 
Resident Agent" shall appear after the signature. 

 
  9. The seal of the bonding company shall be impressed on each signature page of the 

bonds. 
 
  10. The contractor's signature on the performance bond and the payment bond shall 

correspond with that on the contract. The date of performance and payment bond 
shall not be prior to the date of the contract. 

 
ARTICLE 3 - CLARIFICATIONS AND DETAIL DRAWINGS 
 
 a. In such cases where the nature of the work requires clarification by the designer, such 

clarification shall be furnished by the designer with reasonable promptness by means of 
written instructions or detail drawings, or both.  Clarifications and drawings shall be 
consistent with the intent of contract documents, and shall become a part thereof. 

 
b. The contractor(s) and the designer shall prepare, if deemed necessary, a schedule fixing 

dates upon which foreseeable clarifications will be required.  The schedule will be subject 
to addition or change in accordance with progress of the work.  The designer shall furnish 
drawings or clarifications in accordance with that schedule.  The contractor shall not 
proceed with the work without such detail drawings and/or written clarifications. 

 
ARTICLE 4 - COPIES OF DRAWINGS AND SPECIFICATIONS 
 
  The designer or Owner shall furnish free of charge to the contractors electronic copies of 

plans and specifications. If requested by the contractor, paper copies of plans and 
specifications shall be furnished free of charge as follows: 

 
 a. General contractor - Up to twelve (12) sets of general contractor drawings and 

specifications, up to six (6) sets of which shall include drawings and specifications of all 
other contracts, plus a clean set of black line prints on white paper of all appropriate 
drawings, upon which the contractor shall clearly and legibly record all work-in-place that 
is at variance with the contract documents. 
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 b. Each other contractor - Up to six (6) sets of the appropriate drawings and specifications, 

up to three (3) sets of which shall include drawings and specifications of all other 
contracts, plus a clean set of black line prints on white paper of all appropriate drawings, 
upon which the contractor shall clearly and legibly record all work-in-place that is at 
variance with the contract documents. 

 
 c. Additional sets shall be furnished at cost, including mailing, to the contractor upon 

request by the contractor.  This cost shall be stated in the bidding documents. 
 

d. For the purposes of a single-prime contract, the contractor shall receive up to 30 sets of 
drawings and specifications, plus a clean set of black line prints on white paper of all 
appropriate drawings, upon which the contractor shall clearly and legibly record all work-
in-place that is at variance with the contract documents. 

 
 
ARTICLE 5 - SHOP DRAWINGS, SUBMITTALS, SAMPLES, DATA 
 

a. Within 15 consecutive calendar days after the notice to proceed, each prime contractor 
shall submit a schedule for submission of all shop drawings, product data, samples, and 
similar submittals through the Project Expediter to the Designer.  This schedule shall 
indicate the items, relevant specification sections, other related submittal, data, and the 
date when these items will be furnished to the designer. 

 
b. The Contractor(s) shall review, approve and submit to the Designer all Shop Drawings, 

Coordination Drawings, Product Data, Samples, Color Charts, and similar submittal data 
required or reasonably implied by the Contract Documents.  Required Submittals shall 
bear the Contractor’s stamp of approval, any exceptions to the Contract Documents shall 
be noted on the submittals, and copies of all submittals shall be of sufficient quantity for 
the Designer to retain up to three (3) copies of each submittal for his own use plus 
additional copies as may be required by the Contractor.  Submittals shall be presented to 
the Designer in accordance with the schedule submitted in paragraph (a). so as to cause 
no delay in the activities of the Owner or of separate Contractors. 

 
c. The Designer shall review required submittals promptly, noting desired corrections if any, 

and retaining three (3) copies (1 for the Designer, 1 for the owner and 1 for SCO) for his 
use.  The remaining copies of each submittal shall be returned to the Contractor not later 
than twenty (20) days from the date of receipt by the Designer, for the Contractor’s use 
or for corrections and resubmittal as noted by the Designer.  When resubmittals are 
required, the submittal procedure shall be the same as for the original submittals. 

 
d. Approval of shop drawings/submittals by the Designer shall not be construed as relieving 

the Contractor from responsibility for compliance with the design or terms of the contract 
documents nor from responsibility of errors of any sort in the shop drawings, unless such 
lack of compliance or errors first have been called in writing to the attention of the 
Designer by the Contractor. 

 
ARTICLE 6 - WORKING DRAWINGS AND SPECIFICATIONS AT THE JOB SITE 
 
 a. The contractor shall maintain, in readable condition at his job office, one complete set of 

working drawings and specifications for his work including all shop drawings.  Such 
drawings and specifications shall be available for use by the designer, his authorized 
representative, owner or State Construction Office. 
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b. The contractor shall maintain at the job office, a day-to-day record of work-in-place that is 
at variance with the contract documents.  Such variations shall be fully noted on project 
drawings by the contractor and submitted to the designer upon project completion and no 
later than 30 days after final acceptance of the project.  
 

c. The contractor shall maintain at the job office a record of all required tests that have been 
performed, clearly indicating the scope of work inspected and the date of approval or 
rejection. 
 

 
ARTICLE 7 - OWNERSHIP OF DRAWINGS AND SPECIFICATIONS 
 

All drawings and specifications are instruments of service and remain the property of the 
owner.  The use of these instruments on work other than this contract without permission of 
the owner is prohibited.  All copies of drawings and specifications other than contract copies 
shall be returned to the owner upon request after completion of the work. 

 
ARTICLE 8 - MATERIALS, EQUIPMENT, EMPLOYEES 
 
 a. The contractor shall, unless otherwise specified, supply and pay for all labor, 

transportation, materials, tools, apparatus, lights, power, heat, sanitary facilities, water, 
scaffolding and incidentals necessary for the completion of his work, and shall install, 
maintain and remove all equipment of the construction, other utensils or things, and be 
responsible for the safe, proper and lawful construction, maintenance and use of same, 
and shall construct in the best and most workmanlike manner, a complete job and 
everything incidental thereto, as shown on the plans, stated in the specifications, or 
reasonably implied therefrom, all in accordance with the contract documents. 

 
 b. All materials shall be new and of quality specified, except where reclaimed material is 

authorized herein and approved for use.  Workmanship shall at all times be of a grade 
accepted as the best practice of the particular trade involved, and as stipulated in written 
standards of recognized organizations or institutes of the respective trades except as 
exceeded or qualified by the specifications. 

 
 c. Upon notice, the contractor shall furnish evidence as to quality of materials. 
 
 d. Products are generally specified by ASTM or other reference standard and/or by 

manufacturer's name and model number or trade name.  When specified only by reference 
standard, the Contractor may select any product meeting this standard, by any 
manufacturer.  When several products or manufacturers are specified as being equally 
acceptable, the Contractor has the option of using any product and manufacturer 
combination listed.  However, the contractor shall be aware that the cited examples are 
used only to denote the quality standard of product desired and that they do not restrict 
bidders to a specific brand, make, manufacturer or specific name; that they are used only 
to set forth and convey to bidders the general style, type, character and quality of product 
desired; and that equivalent products will be acceptable.  Request for substitution of 
materials, items, or equipment shall be submitted to the designer for approval or 
disapproval; such approval or disapproval shall be made by the designer prior to the 
opening of bids. Alternate materials may be requested after the award if it can clearly be 
demonstrated that it is an added benefit to the owner and the designer and owner 
approves. 

 
 e. The designer is the judge of equality for proposed substitution of products, materials or 

equipment. 
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g. If at any time during the construction and completion of the work covered by these 
contract documents, the language, conduct, or attire of any workman of the various crafts 
be adjudged a nuisance to the owner or designer, or if any workman be considered 
detrimental to the work, the contractor shall order such parties removed immediately 
from grounds. 

 
ARTICLE 9 - ROYALTIES, LICENSES AND PATENTS 
 

It is the intention of the contract documents that the work covered herein will not 
constitute in any way infringement of any patent whatsoever unless the fact of such 
patent is clearly evidenced herein.  The contractor shall protect and save harmless the 
owner against suit on account of alleged or actual infringement.  The contractor shall pay 
all royalties and/or license fees required on account of patented articles or processes, 
whether the patent rights are evidenced hereinafter. 

 
ARTICLE 10 - PERMITS, INSPECTIONS, FEES, REGULATIONS 
 
 a. The contractor shall give all notices and comply with all laws, ordinances, codes, rules 

and regulations bearing on the conduct of the work under this contract.  If the contractor 
observes that the drawings and specifications are at variance therewith, he shall promptly 
notify the designer in writing.  See Instructions to Bidders, Paragraph 3, Bulletins and 
Addenda.  Any necessary changes required after contract award shall be made by change 
order in accordance with Article 19.  If the contractor performs any work knowing it to 
be contrary to such laws, ordinances, codes, rules and regulations, and without such 
notice to the designer, he shall bear all cost arising therefrom.  Additional requirements 
implemented after bidding will be subject to equitable negotiations. 

 
 b. All work under this contract shall conform to the North Carolina State Building Code and 

other State, local and national codes as are applicable.  The cost of all required 
inspections and permits shall be the responsibility of the contractor and included within 
the bid proposal.  All water taps, meter barrels, vaults and impact fees shall be paid by the 
contractor unless otherwise noted. 

 
d. Projects constructed by the State of North Carolina or by any agency or institution of the 

State are not subject to inspection by any county or municipal authorities and are not 
subject to county or municipal building codes.  The contractor shall, however, cooperate 
with the county or municipal authorities by obtaining building permits.  Permits shall be 
obtained at no cost. 

 
e. Projects involving local funding (community colleges) are subject also to county and 

municipal building codes and inspection by local authorities.  The contractor shall pay the 
cost of these permits and inspections. 
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ARTICLE 11 - PROTECTION OF WORK, PROPERTY AND THE PUBLIC 
 

a. The contractors shall be jointly responsible for the entire site and the building or 
construction of the same and provide all the necessary protections, as required by the 
owner or designer, and by laws or ordinances governing such conditions.  They shall be 
responsible for any damage to the owner's property, or of that of others on the job, by 
them, their personnel, or their subcontractors, and shall make good such damages.  They 
shall be responsible for and pay for any damages caused to the owner.  All contractors 
shall have access to the project at all times. 

 
 b. The contractor shall provide cover and protect all portions of the structure when the 

work is not in progress, provide and set all temporary roofs, covers for doorways, sash 
and windows, and all other materials necessary to protect all the work on the building, 
whether set by him, or any of the subcontractors.  Any work damaged through the lack of 
proper protection or from any other cause, shall be repaired or replaced without extra 
cost to the owner. 

 
 c. No fires of any kind will be allowed inside or around the operations during the course of 

construction without special permission from the designer and owner. 
 
 d. The contractor shall protect all trees and shrubs designated to remain in the vicinity of the 

operations by building substantial boxes around same.  He shall barricade all walks, roads, 
etc., as directed by the designer to keep the public away from the construction.  All 
trenches, excavations or other hazards in the vicinity of the work shall be well barricaded 
and properly lighted at night. 

 
 e. The contractor shall provide all necessary safety measures for the protection of all 

persons on the job, including the requirements of the A.G.C. Accident Prevention 
Manual in Construction, as amended, and shall fully comply with all state laws or 
regulations and North Carolina State Building Code requirements to prevent accident or 
injury to persons on or about the location of the work.  He shall clearly mark or post 
signs warning of hazards existing, and shall barricade excavations, elevator shafts, 
stairwells and similar hazards.  He shall protect against damage or injury resulting from 
falling materials and he shall maintain all protective devices and signs throughout the 
progress of the work. 

 
 f. The contractor shall adhere to the rules, regulations and interpretations of the North 

Carolina Department of Labor relating to Occupational Safety and Health Standards for 
the Construction Industry (Title 29, Code of Federal Regulations, Part 1926, published in 
Volume 39, Number 122, Part II, June 24, 1974, Federal Register), and revisions thereto 
as adopted by General Statutes of North Carolina 95-126 through 155. 

 
 g. The contractor shall designate a responsible person of his organization as safety 

officer/inspector to inspect the project site for unsafe health and safety hazards, to report 
these hazards to the contractor for correction, and whose duties also include accident 
prevention on the project, and to provide other safety and health measures on the project 
site as required by the terms and conditions of the contract.The name of the safety 
inspector shall be made known to the designer and owner at the time of the 
preconstruction conference  and in all cases prior to any work starting on the project. 

 
h. In the event of emergency affecting the safety of life, the protection of work, or the safety 

of adjoining properties, the contractor is hereby authorized to act at his own discretion, 
without further authorization from anyone, to prevent such threatened injury or damage.  
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Any compensation claimed by the contractor on account of such action shall be 
determined as provided for under Article 19(b). 
 

i. Any and all costs associated with correcting damage caused to adjacent properties of the 
construction site or staging area shall be borne by the contractor.  These costs shall 
include but not be limited to flooding, mud, sand, stone, debris, and discharging of waste 
products. 

 
 
ARTICLE 12 - SEDIMENTATION POLLUTION CONTROL ACT OF 1973 
 
 a. Any land-disturbing activity performed by the contractor(s) in connection with the project 

shall comply with all erosion control measures set forth in the contract documents and 
any additional measures which may be required in order to ensure that the project is in 
full compliance with the Sedimentation Pollution Control Act of 1973, as implemented by 
Title 15, North Carolina Administrative Code, Chapter 4, Sedimentation Control, 
Subchapters 4A, 4B and 4C, as amended (15 N.C.A.C. 4A, 4B and 4C). 

 
 b. Upon receipt of notice that a land-disturbing activity is in violation of said act, the 

contractor(s) shall be responsible for ensuring that all steps or actions necessary to bring 
the project in compliance with said act are promptly taken. 

 
 c. The contractor(s) shall be responsible for defending any legal actions instituted pursuant 

to N.C.G.S. 113A-64 against any party or persons described in this article. 
 
 d. To the fullest extent permitted by law, the contractor(s) shall indemnify and hold harmless 

the owner, the designer and the agents, consultants and employees of the owner and 
designer, from and against all claims, damages, civil penalties, losses and expenses, 
including, but not limited to, attorneys' fees, arising out of or resulting from the 
performance of work or failure of performance of work, provided that any such claim, 
damage, civil penalty, loss or expense is attributable to a violation of the Sedimentation 
Pollution Control Act.  Such obligation shall not be construed to negate, abridge or 
otherwise reduced any other right or obligation of indemnity which would otherwise exist 
as to any party or persons described in this article. 

 
ARTICLE 13 - INSPECTION OF THE WORK 
 
 a. It is a condition of this contract that the work shall be subject to inspection during normal 

working hours and during any time work is in preparation and progress by the designer, 
designated official representatives of the owner, State Construction Office and those 
persons required by state law to test special work for official approval.  The contractor 
shall therefore provide safe access to the work at all times for such inspections. 

 
b. All instructions to the contractor will be made only by or through the designer or his 

designated project representative.  Observations made by official representatives of the 
owner shall be conveyed to the designer for review and coordination prior to issuance to 
the contractor. 

 
c. All work shall be inspected by designer, special inspector and/or State Construction 

Office prior to being covered by the contractor.  Contractor shall give a minimum two 
weeks notice unless otherwise agreed to by all parties.  If inspection fails, after the first 
reinspection all costs associated with additional reinspections shall be borne by the 
contractor. 
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 d. Where special inspection or testing is required by virtue of any state laws, instructions of 
the designer, specifications or codes, the contractor shall give adequate notice to the 
designer of the time set for such inspection or test, if the inspection or test will be 
conducted by a party other than the designer.  Such special tests or inspections will be 
made in the presence of the designer, or his authorized representative, and it shall be the 
contractor's responsibility to serve ample notice of such tests. 

 
 e. All laboratory tests shall be paid by the owner unless provided otherwise in the contract 

documents except the general contractor shall pay for laboratory tests to establish design 
mix for concrete, and for additional tests to prove compliance with contract documents 
where materials have tested deficient except when the testing laboratory did not follow 
the appropriate ASTM testing procedures. 

 
 f. Should any work be covered up or concealed prior to inspection and approval by the 

designer, special inspector, and/or State Construction Office such work shall be 
uncovered or exposed for inspection, if so requested by the designer in writing.  
Inspection of the work will be made upon notice from the contractor.  All cost involved 
in uncovering, repairing, replacing, recovering and restoring to design condition, the 
work that has been covered or concealed will be paid by the contractor involved. 

 
 
 
ARTICLE 14 - CONSTRUCTION SUPERVISION AND SCHEDULE 
 
 a. Throughout the progress of the work, each contractor shall keep at the job site, a 

competent superintendent and supervisory staff satisfactory to the designer and the 
owner.  The superintendent and supervisory staff shall not be changed without the 
consent of the designer and owner unless said superintendent ceases to be employed by 
the contractor or ceases to be competent as determined by the contractor, designer or 
owner.  The superintendent and other staff designated by the contractor in writing shall 
have authority to act on behalf of the contractor, and instructions, directions or notices 
given to him shall be as binding as if given to the contractor.  However, directions, 
instructions, and notices shall be confirmed in writing. 

 
 b. The contractor shall examine and study the drawings and specifications and fully 

understand the project design, and shall provide constant and efficient supervision to the 
work.  Should he discover any discrepancies of any sort in the drawings or specifications, 
he shall report them to the designer without delay.  He will not be held responsible for 
discrepancies in the drawings and/or specifications, but shall be held responsible to report 
them should they become known to him. 

 
 c. All contractors shall be required to cooperate and consult with each other during the 

construction of this project.  Prior to installation of work, all contractors shall jointly 
prepare coordination drawings, showing locations of various ductworks, piping, motors, 
pumps, and other mechanical or electrical equipment, in relation to the structure, walls 
and ceilings.  These drawings shall be submitted to the designer through the Project 
Expediter for information only.  Each contractor shall lay out and execute his work to 
cause the least delay to other contractors.  Each contractor shall be financially responsible 
for any damage to other contractor's work and for undue delay caused to other 
contractors on the project. 

 
 d. The contractor is required to attend job site progress conferences as called by the 

designer. The contractor shall be represented at these job progress conferences by both 
home office and project personnel. These representatives shall have authority to act on 
behalf of the contractor.  These meetings shall be open to subcontractors, material 
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suppliers and any others who can contribute toward maintaining required job progress.  It 
shall be the principal purpose of these meetings, or conferences, to effect coordination, 
cooperation and assistance in every practical way toward the end of maintaining progress 
of the project on schedule and to complete the project within the specified contract time.  
Each contractor shall be prepared to assess progress of the work as required in his 
particular contract and to recommend remedial measures for correction of progress as 
may be appropriate.  The designer or his authorized representative shall be the 
coordinator of the conferences and shall preside as chairman. The contractor shall turn 
over a copy of his daily reports to the Designer and Owner at the job site progress 
conference.  Owner will determine daily report format. 

 
e The contractor(s) shall, employ an engineer or a land surveyor licensed in the State of 

North Carolina to lay out the work and to establish a bench mark in a location where 
same will not be disturbed and where direct instruments sights may be taken. 

 
f. The designer shall designate a Project Expediter on projects involving two or more prime 

contracts.  The Project Expediter shall be designated in the Supplementary General 
Conditions.  The Project Expediter shall have at a minimum the following responsibilities. 

 
1. Prepare the project construction schedule and shall allow all prime contractors 

(multi-prime contract) and subcontractors (single-prime contract) performing 
general, plumbing, HVAC, and electrical work equal input into the preparation of the 
initial construction schedule. 
 

2. Maintain a project progress schedule for all contractors. 
 

3. Give adequate notice to all contractors to ensure efficient continuity of all phases of 
the work. 
 

4. Notify the designer of any changes in the project schedule. 
 

  5. Recommend to the owner whether payment to a contractor shall be approved. 
 
g. It shall be the responsibility of the Project Expediter to cooperate with and obtain from 

several prime contractors and subcontractors on the job, their respective work activities 
and integrate these activities into a project construction schedule in form of a detailed bar 
chart or Critical Path Method (CPM), schedule.  Each prime contractor shall provide 
work activities within fourteen (14) days of request by the Project Expediter.  A “work 
activity”, for scheduling purposes, shall be any component or contractual requirement of 
the project requiring at least one (1) day, but not more than fourteen (14) days, to 
complete or fulfill.   The project construction schedule shall graphically show all salient 
features of the work required to construct the project from start to finish and within the 
allotted time established in the contract.  The time (in days) between the contractor’s 
early completion and contractual completion dates is part of the project total float time; 
and shall be used as such, unless amended by a change order.  On a multi-prime project, 
each prime contractor shall review the proposed construction schedule and approve same 
in writing.  The Project Expediter shall submit the proposed construction schedule to the 
designer for comments.  The complete Project construction schedule shall be of the type 
set forth in the Supplementary General Condition or subparagraph (1) or (2) below, as 
appropriate: 
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1. For a project with total contracts of $500,000 or less, a bar chart schedule will satisfy 

the above requirement.  The schedule shall indicate the estimated starting and 
completion dates for each major element of the work. 

 
2. For a project with total contracts over $500,000, a Critical Path Method (CPM) 

schedule shall be utilized to control the planning and scheduling of the Work.  The 
CPM schedule shall be the responsibility of the Project Expediter and shall be paid for 
by the Project Expediter. 

 
Bar Chart Schedule:  Where a bar chart schedule is required, it shall be time-scaled in 
weekly increments, shall indicate the estimated starting and completion dates for each 
major element of the work by trade and by area, level, or zone, and shall schedule dates 
for all salient features, including but not limited to the placing of orders for materials, 
submission of shop drawings and other Submittals for approval, approval of shop 
drawings by designers, the manufacture and delivery of material, the testing and the 
installation of materials, supplies and equipment, and all Work activities to be performed 
by the Contractor.  The Contractor shall allow sufficient time in his schedule for all 
commissioning, required inspections and completion of final punchlist(s).  Each Work 
activity will be assigned a time estimate by the Contractor.  One day shall be the smallest 
time unit used. 
 
CPM Schedule:  Where a CPM schedule is required, it shall be in time-scaled 
precedence format using the Project Expediter’s logic and time estimates.  The CPM 
schedule shall be drawn or plotted with activities grouped or zoned by Work area or 
subcontract as opposed to a random (or scattered) format.  The CPM schedule shall be 
time-scaled on a weekly basis and shall be drawn or plotted at a level of detail and logic 
which will schedule all salient features of the work to be performed by the Contractor.  
The Contractor shall allow sufficient time in his schedule for all commissioning, required 
inspections and completion of final punchlist(s)..  Each Work activity will be assigned a 
time estimate by the Contractor.  One day shall be the smallest time unit used. 

 
The CPM schedule will identify and describe each activity, state the duration of each 
activity, the calendar dates for the early and late start and the early and late finish of each 
activity, and clearly highlight all activities on the critical path.  "Total float" and "free 
float" shall be indicated for all activities.  Float time shall not be considered for the 
exclusive use or benefit of either the Owner or the Contractor, but must be allocated in 
the best interest of completing the Work within the Contract time.  Extensions to the 
Contract time, when granted by Change Order, will be granted only when equitable time 
adjustment exceeds the Total Float in the activity or path of activities affected by the 
change.  On contracts with a price over $2,500,000, the CPM schedule shall also show 
what part of the Contract Price is attributable to each activity on the schedule, the sum of 
which for all activities shall equal the total Contract Price. 

 
Early Completion of Project:  The Contractor may attempt to complete the project 
prior to the Contract Completion Date.  However, such planned early completion shall be 
for the Contractor's convenience only and shall not create any additional rights of the 
Contractor or obligations of the Owner under this Contract, nor shall it change the Time 
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for Completion or the Contract Completion Date.  The Contractor shall not be required 
to pay liquidated damages to the Owner because of its failure to complete by its planned 
earlier date.  Likewise, the Owner shall not pay the Contractor any additional 
compensation for early completion nor will the Owner owe the Contractor any 
compensation should the Owner, its officers, employees, or agents cause the Contractor 
not to complete earlier than the date required by the Contract Documents. 

 
h. The proposed project construction schedule shall be presented to the designer no later 

than  fifteen (15) days after written notice to proceed.  No application for payment will be 
processed until this schedule is accepted by the designer and owner. 

 
i. The approved project construction schedule shall be distributed to all contractors and 

displayed at the job site by the Project Expediter. 
 
j. The several contractors shall be responsible for their work activities and shall notify the 

Project Expediter of any necessary changes or adjustments to their work.  The Project 
Expediter shall maintain the project construction schedule, making biweekly adjustments, 
updates, corrections, etc., that are necessary to finish the project within the Contract 
time, keeping all contractors and the designer fully informed.  Copy of a bar chart 
schedule annotated to show the current progress shall be submitted by the Contractor(s) 
to the designer, along with monthly request for payment.  For project requiring CPM 
schedule, the Contractor shall submit a biweekly report of the status of all activities.  The 
bar chart schedule or status report shall show the actual Work completed to date in 
comparison with the original Work scheduled for all activities.  If any activities of the 
work of several contractors are behind schedule, the contractor must indicate in writing, 
what measures will be taken to bring each such activity back on schedule and to ensure 
that the Contract Completion Date is not exceeded.  A plan of action and recovery 
schedule shall be developed and submitted to the designer by the Project Expediter, when 
(1) the contractor’s report indicates delays, that are in the opinion of the designer or the 
owner, of sufficient magnitude that the contractor’s ability to complete the work by the 
scheduled completion is brought into question; (2) the updated construction schedule is 
thirty (30) days behind the planned or baseline schedule and no legitimate time 
extensions, as determined by the Designer, are in process; and (3) the contractor desires 
to make changes in the logic (sequencing of work) or the planned duration of future 
activities of the CPM schedule which, in the opinion of the designer or the owner, are of 
a major nature. The plan of action, when required shall be submitted to the Owner for 
review within two (2) business days of the Contractor receiving the Owner's written 
demand.  The recovery schedule, when required, shall be submitted to the Owner within 
five (5) calendar days of the Contractor's receiving the Owner's written demand.  Failure 
to provide an updated construction schedule or a recovery schedule may be grounds for 
rejection of payment applications or withholding of funds as set forth in Article 33. 

 
 k. The Project Expediter shall notify each contractor of such events or time frames that are 

critical to the progress of the job.  Such notice shall be timely and reasonable.  Should the 
progress be delayed due to the work of any of the several contractors, it shall be the duty 
of the Project Expediter to immediately notify the contractor(s) responsible for such 
delay, the designer, the State Construction Office and other prime contractors.  The 
designer shall determine the contractor(s) who caused the delays and notify the bonding 
company of the responsible contractor(s) of the delays; and shall make a recommendation 
to the owner regarding further action. 

 
 l. Designation as Project Expediter entails an additional project control responsibility and 

does not alter in any way the responsibility of the contractor so designated, nor the 



 

Page 22 

responsibility of the other contractors involved in the project. The project expeditor’s 
Superintendent(s) shall be in attendance at the Project site at all times when work is in 
progress unless conditions are beyond the control of the Contractor or until termination 
of the Contract in accordance with the Contract Documents.  It is understood that such 
Superintendent shall be acceptable to the Owner and Designer and shall be the one who 
will be continued in that capacity for the duration of the project unless he ceases to be on 
the Contractor’s payroll or the Owner otherwise agrees.  The Superintendent shall not be 
employed on any other project for or by the Contractor or by any other entity during the 
course of the Work.  If the Superintendent is employed by the Contractor on another 
project without the Owner’s approval, then the Owner may deduct from the Contractor’s 
monthly general condition costs and amount representing the Superintendent’s cost and 
shall deduct that amount for each month thereafter until the Contractor has the 
Superintendent back on the Owner’s Project full-time. 

 
 
ARTICLE 15 - SEPARATE CONTRACTS AND CONTRACTOR RELATIONSHIPS 
 
 a. Effective from January 1, 2002, Chapter 143, Article 8, was amended, to allow public 

contracts to be delivered by the following delivery methods: single-prime, dual (single-
prime and separate-prime), construction manager at risk, and alternative contracting 
method as approved by the State Building Commission.  The owner reserves the right to 
prepare separate specifications, receive separate bids, and award separate contracts for 
such other major items of work as may be in the best interest of the State.  For the 
purposes of a single prime contract, refer to Article 1 – Definitions. 

 
 b. All contractors shall cooperate with each other in the execution of their work, and shall 

plan their work in such manner as to avoid conflicting schedules or delay of the work.  
See Article 14, Construction Supervision. 

 
 c. If any part of contractor's work depends upon the work of another contractor, defects 

which may affect that work shall be reported to the designer in order that prompt 
inspection may be made and the defects corrected.  Commencement of work by a 
contractor where such condition exists will constitute acceptance of the other contractor's 
work as being satisfactory in all respects to receive the work commenced, except as to 
defects which may later develop.  The designer shall be the judge as to the quality of 
work and shall settle all disputes on the matter between contractors. 

 
d. Any mechanical or electrical work such as sleeves, inserts, chases, openings, penetrations, 

etc., which is located in the work of the general contractor shall be built in by the general 
contractor.  The respective mechanical and electrical contractors shall set all sleeves, 
inserts and other devices that are to be incorporated into the structure in cooperation and 
under the supervision of the general contractor.  The responsibility for the exact location 
of such items shall be that of the mechanical and/or electrical contractor. 

 
e. The designer and the owner shall have access to the work whenever it is in preparation 

and progress and during normal working hours.  The contractor shall provide facilities for 
such access so the designer may perform his functions under the contract documents. 

 
 f. Should a contractor cause damage to the work or property of another contractor, he shall 

be directly responsible, and upon notice, shall promptly settle the claim or otherwise 
resolve the dispute. 

 
ARTICLE 16 - SUBCONTRACTS AND SUBCONTRACTORS 
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 a. Within thirty (30) days after award of the contract, the contractor shall submit to the 
designer, owner and to the State Construction Office a list giving the names and 
addresses of subcontractors and equipment and material suppliers he proposes to use, 
together with the scope of their respective parts of the work.  Should any subcontractor 
be disapproved by the designer or owner, the designer or owner shall submit his reasons 
for disapproval in writing to the State Construction Office for its consideration with a 
copy to the contractor.  If the State Construction Office concurs with the designer's or 
owner’s recommendation, the contractor shall submit a substitute for approval.  The 
designer and owner shall act promptly in the approval of subcontractors, and when 
approval of the list is given, no changes of subcontractors will be permitted except for 
cause or reason considered justifiable by the designer or owner. 

 
 b. The designer will furnish to any subcontractor, upon request, evidence regarding amounts 

of money paid to the contractor on account of the subcontractor's work. 
 
 c. The contractor is and remains fully responsible for his own acts or omissions as well as 

those of any subcontractor or of any employee of either.  The contractor agrees that no 
contractual relationship exists between the subcontractor and the owner in regard to the 
contract, and that the subcontractor acts on this work as an agent or employee of the 
contractor. 

 
 d. The owner reserves the right to limit the amount of portions of work to be subcontracted 

as hereinafter specified. 
 
 
 
 
ARTICLE 17 - CONTRACTOR AND SUBCONTRACTOR RELATIONSHIPS 
 

The contractor agrees that the terms of these contract documents shall apply equally to each 
subcontractor as to the contractor, and the contractor agrees to take such action as may be 
necessary to bind each subcontractor to these terms.  The contractor further agrees to 
conform to the Code of Ethical Conduct as adopted by the Associated General Contractors of 
America, Inc., with respect to contractor-subcontractor relationships, and that payments to 
subcontractors shall be made in accordance with the provisions of G.S. 143-134.1 titled 
Interest on final payments due to prime contractors: payments to subcontractors. 

 
 a. On all public construction contracts which are let by a board or governing body of the 

state government or any political subdivision thereof, except contracts let by the 
Department of Transportation pursuant to G.S. 136-28.1, the balance due prime 
contractors shall be paid in full within 45 days after respective prime contracts of the 
project have been accepted by the owner, certified by the architect, engineer or designer 
to be completed in accordance with terms of the plans and specifications, or occupied by 
the owner and used for the purpose for which the project was constructed, whichever 
occurs first.  Provided, however, that whenever the architect or consulting engineer in 
charge of the project determines that delay in completion of the project in accordance 
with terms of the plans and specifications is the fault of the contractor, the project may be 
occupied and used for the purposes for which it was constructed without payment of any 
interest on amounts withheld past the 45 day limit.  No payment shall be delayed because 
of the failure of another prime contractor on such project to complete his contract.  
Should final payment to any prime contractor beyond the date such contracts have been 
certified to be completed by the designer or architect, accepted by the owner, or occupied 
by the owner and used for the purposes for which the project was constructed, be delayed 
by more than 45 days, said prime contractor shall be paid interest, beginning on the 46th 
day, at the rate of one percent (1%) per month or fraction thereof unless a lower rate is 
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agreed upon on such unpaid balance as may be due.  In addition to the above final 
payment provisions, periodic payments due a prime contractor during construction shall 
be paid in accordance with the payment provisions of the contract documents or said 
prime contractor shall be paid interest on any such unpaid amount at the rate stipulated 
above for delayed final payments.  Such interest shall begin on the date the payment is 
due and continue until the date on which payment is made.  Such due date may be 
established by the terms of the contract.  Funds for payment of such interest on 
state-owned projects shall be obtained from the current budget of the owning department, 
institution or agency.  Where a conditional acceptance of a contract exists, and where the 
owner is retaining a reasonable sum pending correction of such conditions, interest on 
such reasonable sum shall not apply. 

 
 b. Within seven days of receipt by the prime contractor of each periodic or final payment, 

the prime contractor shall pay the subcontractor based on work completed or service 
provided under the subcontract.  Should any periodic or final payment to the 
subcontractor be delayed by more than seven days after receipt of periodic or final 
payment by the prime contractor, the prime contractor shall pay the subcontractor 
interest, beginning on the eighth day, at the rate of one percent (1%) per month or 
fraction thereof on such unpaid balance as may be due. 

 
 c. The percentage of retainage on payments made by the prime contractor to the 

subcontractor shall not exceed the percentage of retainage on payments made by the 
owner to the prime contractor.  Any percentage of retainage on payments made by the 
prime contractor to the subcontractor that exceeds the percentage of retainage on 
payments made by the owner to the prime contractor shall be subject to interest to be 
paid by the prime contractor to the subcontractor at the rate of one percent (1%) per 
month or fraction thereof. 

 
 d. Nothing in this section shall prevent the prime contractor at the time of application and 

certification to the owner from withholding application and certification to the owner for 
payment to the subcontractor for unsatisfactory job progress; defective construction not 
remedied; disputed work; third-party claims filed or reasonable evidence that claim will be 
filed; failure of subcontractor to make timely payments for labor, equipment and 
materials; damage to prime contractor or another subcontractor; reasonable evidence that 
subcontract cannot be completed for the unpaid balance of the subcontract sum; or a 
reasonable amount for retainage not to exceed the initial percentage retained by owner. 

 
ARTICLE 18 - DESIGNER'S STATUS 
 
 a. The designer shall provide general administration of the performance of construction 

contracts, including liaison and necessary inspection of the work to ensure compliance 
with plans and specifications.  He is the agent of the owner only for the purpose of 
constructing this work and to the extent stipulated in the contract documents.  He has 
authority to direct work to be performed, to stop work, to order work removed, or to 
order corrections of faulty work, where any such action by the designer may be necessary 
to assure successful completion of the work. 

 
 b. The designer is the impartial interpreter of the contract documents, and, as such, he shall 

exercise his powers under the contract to enforce faithful performance by both the owner 
and the contractor, taking sides with neither. 

 
 c. Should the designer cease to be employed on the work for any reason whatsoever, then 

the owner shall employ a competent replacement who shall assume the status of the 
former designer. 
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 d. The designer and his consultants will make inspections of the project. He will inspect the 
progress, the quality and the quantity of the work. 

 
 e. The designer and the owner shall have access to the work whenever it is in preparation 

and progress during normal working hours.  The contractor shall provide facilities for 
such access so the designer and owner may perform their functions under the contract 
documents. 

 
 f. Based on the designer's inspections and evaluations of the project, the designer shall issue 

interpretations, directives and decisions as may be necessary to administer the project.  
His decisions relating to artistic effect and technical matters shall be final, provided such 
decisions are within the limitations of the contract. 

 
ARTICLE 19 - CHANGES IN THE WORK 
 
 a. The owner may have changes made in the work covered by the contract.  These changes 

will not invalidate and will not relieve or release the contractor from any guarantee given 
by him pertinent to the contract provisions.  These changes will not affect the validity of 
the guarantee bond and will not relieve the surety or sureties of said bond.  All extra work 
shall be executed under conditions of the original contract. 

 
 b.   Except in an emergency endangering life or property, no change shall be made by the 

contractor except upon receipt of approved change order or written field order from the 
designer, countersigned by the owner and the state construction office authorizing such 
change.  No claim for adjustments of the contract price shall be valid unless this 
procedure is followed. 
 
A field order, transmitted by fax, electronically, or hand delivered, may be used where the 
change involved impacts the critical path of the work.  A formal change order shall be 
issued as expeditiously as possible. 
 
In the event of emergency endangering life or property, the contractor may be directed to 
proceed on a time and material basis whereupon the contractor shall proceed and keep 
accurately on such form as specified by the designer or owner, a correct account of costs 
together with all proper invoices, payrolls and supporting data.  Upon completion of the 
work the change order will be prepared as outlined under either Method "c(1)" or 
Method "c(2)" or both. 
 

 c. In determining the values of changes, either additive or deductive, contractors are 
restricted to the use of the following methods: 

 
  1. Where the extra work involved is covered by unit prices quoted in the proposal, or 

subsequently agreed to by the Contractor, Designer, Owner and State Construction 
Office the value of the change shall be computed by application of unit prices based 
on quantities, estimated or actual as agreed of the items involved, except is such 
cases where a quantity exceeds the estimated quantity allowance in the contract by 
one hundred percent (100%) or more.  In such cases, either party may elect to 
proceed under subparagraph c2 herein.  If neither party elects to proceed under c2, 
then unit prices shall apply. 

 
2. The contracting parties shall negotiate and agree upon the equitable value of the 

change prior to issuance of the change order, and the change order shall stipulate the 
corresponding lump sum adjustment to the contract price. 
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 d. Under Paragraph “b” and Methods "c(2)" above, the allowances for overhead and profit 
combined shall be as follows:  all contractors (the single contracting entity (prime), his 
subcontractors(1st tier subs), or their sub-subcontractors (2nd tier subs, 3rd tier subs, etc)) 
shall be allowed a maximum of 10% on work they each self-perform; the prime 
contractor shall be allowed a maximum of 5% on contracted work of his 1st tier sub; 1st 
tier, 2nd tier, 3rd tier, etc contractors shall be allowed a maximum of 2.5% on the 
contracted workof their subs. ; Under Method "c(1)", no additional allowances shall be 
made for overhead and profit.  In the case of deductible change orders, under Method 
"c(2)" and Paragraph (b) above, the contractor shall include no less than five percent 
(5%) profit, but no allowances for overhead. 

 
 e. The term "net cost" as used herein shall mean the difference between all proper cost 

additions and deductions.  The "cost" as used herein shall be limited to the following: 
   

1. The actual costs of materials and supplies incorporated or consumed as part of the 
work; 
 

2. The actual costs of labor expended on the project site; labor expended in 
coordination, change order negotiation, record document maintenance, shop drawing 
revision or other tasks necessary to the administration of the project are considered 
overhead whether they take place in an office or on the project site. 
 

  3. The actual costs of labor burden, limited to the costs of social security (FICA) and 
Medicare/Medicaid taxes; unemployment insurance costs; health/dental/vision 
insurance premiums; paid employee leave for holidays, vacation, sick leave, and/or 
petty leave, not to exceed a total of 30 days per year; retirement contributions; 
worker’s compensation insurance premiums; and the costs of general liability insurance 
when premiums are computed based on payroll amounts; the total of which shall not 
exceed thirty percent (30%) of the actual costs of labor; 
 

  4. The actual costs of rental for tools, excluding hand tools; equipment; machinery; and 
temporary facilities required for the work; 
 

  5. The actual costs of premiums for bonds, insurance, permit fees, and sales or use taxes 
related to the work. 

 
Overtime and extra pay for holidays and weekends may be a cost item only to the extent 
approved by the owner. 

 
 f. Should concealed conditions be encountered in the performance of the work below grade, 

or should concealed or unknown conditions in an existing structure be at variance with 
the conditions indicated by the contract documents, the contract sum and time for 
completion may be equitably adjusted by change order upon claim by either party made 
within thirty (30) days after the condition has been identified.  The cost of such change 
shall be arrived at by one of the foregoing methods.  All change orders shall be supported 
by a unit cost breakdown showing method of arriving at net cost as defined above.   

 
 g. In all change orders, the procedure will be for the designer to request proposals for the 

change order work in writing.  The contractor will provide such proposal and supporting 
data in suitable format.  The designer shall verify correctness.  Delay in the processing of 
the change order due to lack of proper submittal by the contractor of all required 
supporting data shall not constitute grounds for a time extension or basis of a claim. 
Within fourteen (14) days after receipt of the contractor’s accepted proposal including all 
supporting documentation required by the designer, the designer shall prepare the change 
order and forward to the contractor for his signature or otherwise respond, in writing, to 
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the contractor’s proposal.  Within seven (7) days after receipt of the change order 
executed by the contractor, the designer shall, certify the change order by his signature, 
and forward the change order and all supporting data to the owner for the owner's 
signature.  The owner shall execute the change order and forward to the State 
Construction Office for final approval, within seven (7) days of receipt.  The State 
Construction Office shall act on the change order within seven (7) days.  In case of 
emergency or extenuating circumstances, approval of changes may be obtained verbally 
by telephone or field orders approved by all parties, then shall be substantiated in writing 
as outlined under normal procedure. 

 
 h. At the time of signing a change order, the contractor shall be required to certify as 

follows: 
 
  "I certify that my bonding company will be notified forthwith that my contract has been 

changed by the amount of this change order, and that a copy of the approved change 
order will be mailed upon receipt by me to my surety." 

 
 i. A change order, when issued, shall be full compensation, or credit, for the work included, 

omitted or substituted.  It shall show on its face the adjustment in time for completion of 
the project as a result of the change in the work. 

 
 j. If, during the progress of the work, the owner requests a change order and the 

contractor's terms are unacceptable, the owner, with the approval of the State 
Construction Office, may require the contractor to perform such work on a time and 
material basis whereupon the contractor shall proceed and keep accurately on such form 
as specified by the Designer or owner, a correct account of cost together with all proper 
invoices, payrolls and supporting data. Upon completion of the work a change order will 
be prepared with allowances for overhead and profit per paragraph d. above and “net 
cost” and “cost” per paragraph e. above.  Without prejudice, nothing in this paragraph 
shall preclude the owner from performing or to have performed that portion of the work 
requested in the change order. 

 
 
ARTICLE 20 - CLAIMS FOR EXTRA COST 
 
 a. Should the contractor consider that as a result of instructions given by the designer, he is 

entitled to extra cost above that stated in the contract, he shall give written notice thereof 
to the designer within seven (7) days without delay. The written notice shall clearly state 
that a claim for extra cost is being made and shall provide a detailed justification for the 
extra cost. The contractor shall not proceed with the work affected until further advised, 
except in emergency involving the safety of life or property, which condition is covered in 
Article 19(b) and Article 11(h).  No claims for extra compensation shall be considered 
unless the claim is so made.  The designer shall render a written decision within seven (7) 
days of receipt of claim. 

 
 b. The contractor shall not act on instructions received by him from persons other than the 

designer, and any claims for extra compensation or extension of time on account of such 
instruction will not be honored.  The designer shall not be responsible for 
misunderstandings claimed by the contractor of verbal instructions which have not been 
confirmed in writing, and in no case shall instructions be interpreted as permitting a 
departure from the contract documents unless such instruction is confirmed in writing and 
supported by a properly authorized change order. 

 
 c. Should a claim for extra compensation that complies with the requirements of (a) above 

by the contractor and is denied by the designer or owner, and cannot be resolved by a 
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representative of the State Construction Office, the contractor may request a mediation in 
connection with GS 143-128(f1) in the dispute resolution rules adopted by the State 
Building Commission (1 N.C.A.C. 30H .0101 through .1001).  If the contractor is unable 
to resolve its claim as a result of mediation, the contractor may pursue the claim in 
accordance with the provisions of G.S. 143-135.3, or G.S. 143-135.6 where Community 
Colleges are the owner,and the following: 

 
  1. A contractor who has not completed a contract with a board for construction or 

repair work and who has not received the amount he claims is due under the contract 
may submit a verified written claim to the director of the State Construction Office 
of the Department of Administration for the amount the contractor claims is due.  
The director may deny, allow or compromise the claim, in whole or in part.  A claim 
under this subsection is not a contested case under Chapter 150B of the General 
Statutes. 

 
  2. (a) A contractor who has completed a contract with a board for construction or 

repair work and who has not received the amount he claims is due under the 
contract may submit a verified written claim to the director of the State 
Construction Office of the Department of Administration for the amount the 
contractor claims is due.  The claim shall be submitted within sixty (60) days 
after the contractor receives a final statement of the board's disposition of his 
claim and shall state the factual basis for the claim. 

 
   (b) The director shall investigate a submitted claim within ninety (90) days of 

receiving the claim, or within any longer time period upon which the director 
and the contractor agree.  The contractor may appear before the director, either 
in person or through counsel, to present facts and arguments in support of his 
claim.  The director may allow, deny or compromise the claim, in whole or in 
part.  The director shall give the contractor a written statement of the director's 
decision on the contractor's claim. 

 
   (c) A contractor who is dissatisfied with the director's decision on a claim submitted 

under this subsection may commence a contested case on the claim under 
Chapter 150B of the General Statutes.  The contested case shall be commenced 
within sixty (60) days of receiving the director's written statement of the 
decision. 

 
   (d) As to any portion of a claim that is denied by the director, the contractor may, in 

lieu of the procedures set forth in the preceding subsection of this section, within 
six (6) months of receipt of the director's final decision, institute a civil action for 
the sum he claims to be entitled to under the contract by filing a verified 
complaint and the issuance of a summons in the Superior Court of Wake County 
or in the superior court of any county where the work under the contract was 
performed.  The procedure shall be the same as in all civil actions except that all 
issues shall be tried by the judge, without a jury. 

 
 
ARTICLE 21 - MINOR CHANGES IN THE WORK 
 

The designer will have the authority to order minor changes in the work not involving an 
adjustment in the contract sum or time for completion, and not inconsistent with the intent of 
the contract documents.  Such changes shall be effected by written order, copied to the State 
Construction Office, and shall be binding on the owner and the contractor. 

 
ARTICLE 22 - UNCORRECTED FAULTY WORK 
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Should the correction of faulty or damaged work be considered inadvisable or inexpedient by 
the owner and the designer, the owner shall be reimbursed by the contractor.  A change order 
will be issued to reflect a reduction in the contract sum. 

 
ARTICLE 23 - TIME OF COMPLETION, DELAYS, EXTENSION OF TIME 
 

a. The time of completion is stated in the Supplementary General Conditions and in the 
Form of Construction Contract.  The Project Expediter, upon notice of award of 
contract, shall prepare a construction schedule to complete the project within the time of 
completion as required by Article 14. 

 
 b. The contractors shall commence work to be performed under this agreement on a date to 

be specified in a written Notice to Proceed from the designer and shall fully complete all 
work hereunder within the time of completion stated.  Time is of the essence and the 
contractor acknowledges the Owner will likely suffer financial damage for failure to 
complete the work within the time of completion. For each day in excess of the above 
number of days, the contractor(s) shall pay the owner the sum stated as liquidated 
damages reasonably estimated in advance to cover the losses to be incurred by the owner 
by reason of failure of said contractor(s) to complete the work within the time specified, 
such time being in the essence of this contract and a material consideration thereof. 

 
 c. In the event of multiple prime contractors, the designer shall be the judge as to the 

division of responsibility between the contractor(s), based on the construction schedule, 
weekly reports and job records, and shall apportion the amount of liquidated damages to 
be paid by each of them, according to delay caused by any or all of them. 

 
 d. If the contractor is delayed at any time in the progress of his work solely by any act or 

negligence of the owner, the designer, or by any employee of either; by any separate 
contractor employed by the owner; by changes ordered in the work; by labor disputes at 
the project site; by abnormal weather conditions not reasonably anticipated for the 
locality where the work is performed; by unavoidable casualties; by any causes beyond 
the contractor's control; or by any other causes which the designer and owner determine 
may justify the delay, then the contract time may be extended by change order only for 
the time which the designer and owner may determine is reasonable. 

 
  Time extensions will not be granted for rain, wind, snow or other natural phenomena of 

normal intensity for the locality where work is performed.  For purpose of determining 
extent of delay attributable to unusual weather phenomena, a determination shall be made 
by comparing the weather for the contract period involved with the average of the 
preceding five (5) year climatic range during the same time interval based on the National 
Oceanic and Atmospheric Administration National Weather Service statistics for the 
locality where work is performed and on daily weather logs kept on the job site by the 
contractor reflecting the effect of the weather on progress of the work and initialed by the 
designer's representative. No weather delays shall be considered after the building is dried 
in unless work claimed to be delayed is on the critical path of the baseline schedule or 
approved updated schedule.  Time extensions for weather delays, acts of God, labor 
disputes, fire, delays in transportation, unavoidable casualties or other delays which are 
beyond the control of the Owner do not entitle the Contractor to compensable damages 
for delays. Any contractor claim for compensable damages for delays is limited to delays 
caused solely by the owner or its agents. Contractor caused delays shall be accounted for 
before owner or designer caused delays in the case of concurrent delays. 
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 e. Request for extension of time shall be made in writing to the designer, copies to the 
owner and SCO, within twenty (20) days following cause of delay.  In case of continuing 
cause for delay, the Contractor shall notify the Designer to the designer, copies to the 
owner and SCO, of the delay within 20 days of the beginning of the delay and only one 
claim is necessary. 

 
 f. The contractor shall notify his surety in writing of extension of time granted. 
 
 g. No claim for time extension shall be allowed on account of failure of the designer to 

furnish drawings or instructions until twenty (20) days after demand for such drawings 
and/or instructions.  See Article 5c. Demand must be in written form clearly stating the 
potential for delay unless the drawings or instructions are provided. Any delay granted 
will begin after the twenty (20) day demand period is concluded. 

 
ARTICLE 24 - PARTIAL UTILIZATION/BENEFICIAL OCCUPANCY 
 
 a. The owner may desire to occupy or utilize all or a portion of the project prior to the 

completion of the project. 
 

 b. Should the owner request a utilization of a building or portion thereof, the designer shall 
perform a designer final inspection of area after being notified by the contractor that the 
area is ready for such.  After the contractor has completed designer final inspection punch 
list and the designer has verified, then the designer shall schedule a beneficial occupancy 
inspection at a time and date acceptable to the owner, contractor(s) and State 
Construction Office.  If beneficial occupancy is granted by the State Construction Office, 
in such areas the following will be established: 

 
  1. The beginning of guarantees and warranties period for the equipment necessary to 

support. in the area. 
 
  2. The owner assumes all responsibiliites for utility costs for entire building. 
 

2. Contractor will obtain consent of surety. 
 

3. Contractor will obtain endorsement from insurance company permitting beneficial 
occupancy. 

 
 c. The owner shall have the right to exclude the contractor from any part of the project 

which the designer has so certified to be substantially complete, but the owner will allow 
the contractor reasonable access to complete or correct work to bring it into compliance 
with the contract. 

 
 d. Occupancy by the owner under this article will in no way relieve the contractor from his 

contractual requirement to complete the project within the specified time. The contractor 
will not be relieved of liquidated damages because of beneficial occupancy.  The designer 
may prorate liquidated damages based on the percentage of project occupied. 

 
 
ARTICLE 25 - FINAL INSPECTION, ACCEPTANCE, AND PROJECT CLOSEOUT 
 
 a. Upon notification from the contractor(s) that the project is complete and ready for 

inspection, the designer shall make a Designer final inspection to verify that the project is 
complete and ready for SCO final inspection.  Prior to SCO final inspection, the 
contractor(s) shall complete all items requiring corrective measures noted at the Designer 
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final inspection.  The designer shall schedule a SCO final inspection at a time and date 
acceptable to the owner, contractor(s) and State Construction Office. 

 
 
 b. At the SCO final inspection, the designer and his consultants shall, if job conditions 

warrant, record a list of items that are found to be incomplete or not in accordance with 
the contract documents.  At the conclusion of the SCO final inspection, the designer and 
State Construction Office representative shall make one of the following determinations: 

 
  1. That the project is completed and accepted. 
 
  2. That the project will be accepted subject to the correction of the list of discrepancies 

(punch list).  All punch list items must be completed within thirty (30) days of SCO 
final inspection or the owner may invoke Article 28, Owner's Right to Do Work. 

 
4. That the project is not complete and another date for a SCO final inspection will be 

established. 
 

 c. Within fourteen (14) days of final acceptance per Paragraph b1 or within fourteen (14) 
days after completion of punch list per Paragraph b2 above, the designer shall certify the 
work and issue applicable certificate(s) of compliance. 

 
 d. Any discrepancies listed or discovered after the date of SCO final inspection and 

acceptance under Paragraphs b1 or b2 above shall be handled in accordance with Article 
42, Guarantee. 

 
 f. The final acceptance date will establish the following: 
 
  1. The beginning of guarantees and warranties period. 
 
  2. The date on which the contractor's insurance coverage for public liability, property 

damage and builder's risk may be terminated. 
 
  3. That no liquidated damages (if applicable) shall be assessed after this date. 
 
  4. The termination date of utility cost to the contractor. 
 
 g. Prior to issuance of final acceptance date, the contractor shall have his authorized 

representatives visit the project and give full instructions to the designated 
personnel regarding operating, maintenance, care, and adjustment of all equipment 
and special construction elements.  In addition, the contractor shall provide to the 
owner a complete instructional video (media format acceptable to the owner) on 
the operation, maintenance, care and adjustment of all equipment and special 
construction elements. 

 
ARTICLE 26 - CORRECTION OF WORK BEFORE FINAL PAYMENT 
 
 a. Any work, materials, fabricated items or other parts of the work which have been 

condemned or declared not in accordance with the contract by the designer shall be 
promptly removed from the work site by the contractor, and shall be immediately 
replaced by new work in accordance with the contract at no additional cost to the owner.  
Work or property of other contractors or the owner, damaged or destroyed by virtue of 
such faulty work, shall be made good at the expense of the contractor whose work is 
faulty. 
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 b. Correction of condemned work described above shall commence within twenty-four (24) 
hours after receipt of notice from the designer, and shall make satisfactory progress, as 
determined by the designer, until completed. 

 
 c. Should the contractor fail to proceed with the required corrections, then the owner may 

complete the work in accordance with the provisions of Article 28. 
 
ARTICLE 27 - CORRECTION OF WORK AFTER FINAL PAYMENT 
 

See Article 35, Performance Bond and Payment Bond, and Article 42, Guarantee.  Neither the 
final certificate, final payment, occupancy of the premises by the owner, nor any provision of 
the contract, nor any other act or instrument of the owner, nor the designer, shall relieve the 
contractor from responsibility for negligence, or faulty material or workmanship, or failure to 
comply with the drawings and specifications.  Contractor shall correct or make good any 
defects due thereto and repair any damage resulting there from, which may appear during the 
guarantee period following final acceptance of the work except as stated otherwise under 
Article 42, Guarantee.  The owner will report any defects as they may appear to the 
contractor and establish a time limit for completion of corrections by the contractor.  The 
owner will be the judge as to the responsibility for correction of defects. 

 
ARTICLE 28 - OWNER'S RIGHT TO DO WORK 
 

If, during the progress of the work or during the period of guarantee, the contractor fails to 
prosecute the work properly or to perform any provision of the contract, the owner, after 
seven (7) days' written notice sent by certified mail, return receipt requested, to the contractor 
from the designer, may perform or have performed that portion of the work.  The cost of the 
work may be deducted from any amounts due or to become due to the contractor, such action 
and cost of same having been first approved by the designer.  Should the cost of such action 
of the owner exceed the amount due or to become due the contractor, then the contractor or 
his surety, or both, shall be liable for and shall pay to the owner the amount of said excess. 

 
ARTICLE 29 - ANNULMENT OF CONTRACT 
 

If the contractor fails to begin the work under the contract within the time specified, or the 
progress of the work is not maintained on schedule, or the work is not completed within the 
time above specified, or fails to perform the work with sufficient workmen and equipment or 
with sufficient materials to ensure the prompt completion of said work, or shall perform the 
work unsuitably or shall discontinue the prosecution of the work, or if the contractor shall 
become insolvent or be declared bankrupt or commit any act of bankruptcy or insolvency, or 
allow any final judgment to stand against him unsatisfied for a period of forty-eight (48) 
hours, or shall make an assignment for the benefit of creditors, or for any other cause 
whatsoever shall not carry on the work in an acceptable manner, the owner may give notice in 
writing, sent by certified mail, return receipt requested, to the contractor and his surety of 
such delay, neglect or default, specifying the same, and if the contractor within a period of 
seven (7) days after such notice shall not proceed in accordance therewith, then the owner 
shall, declare this contract in default, and, thereupon, the surety shall promptly take over the 
work and complete the performance of this contract in the manner and within the time frame 
specified.  In the event the surety shall fail to take over the work to be done under this 
contract within seven (7) days after being so notified and notify the owner in writing, sent by 
certified mail, return receipt requested, that he is taking the same over and stating that he will 
diligently pursue and complete the same, the owner shall have full power and authority, 
without violating the contract, to take the prosecution of the work out of the hands of said 
contractor, to appropriate or use any or all contract materials and equipment on the grounds 
as may be suitable and acceptable and may enter into an agreement, either by public letting or 
negotiation, for the completion of said contract according to the terms and provisions thereof 
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or use such other methods as in his opinion shall be required for the completion of said 
contract in an acceptable manner.  All costs and charges incurred by the owner, together with 
the costs of completing the work under contract, shall be deducted from any monies due or 
which may become due said contractor and surety.  In case the expense so incurred by the 
owner shall be less than the sum which would have been payable under the contract, if it had 
been completed by said contractor, then the said contractor and surety shall be entitled to 
receive the difference, but in case such expense shall exceed the sum which would have been 
payable under the contract, then the contractor and the surety shall be liable and shall pay to 
the owner the amount of said excess. 

 
ARTICLE 30 - CONTRACTOR'S RIGHT TO STOP WORK OR TERMINATE THE 

CONTRACT 
 
 a. Should the work be stopped by order of a court having jurisdiction, or by order of any 

other public authority for a period of three months, due to cause beyond the fault or 
control of the contractor, or if the owner should fail or refuse to make payment on 
account of a certificate issued by the designer within forty-five (45) days after receipt of 
same, then the contractor, after fifteen (15) days' written notice sent by certified mail, 
return receipt requested, to the owner and the designer, may suspend operations on the 
work or terminate the contract. 

 
 b. The owner shall be liable to the contractor for the cost of all materials delivered and work 

performed on this contract plus 10 percent overhead and profit and shall make such 
payment.  The designer shall be the judge as to the correctness of such payment. 

 
ARTICLE 31 - REQUEST FOR PAYMENT 
 
 a. Not later than the fifth day of the month, the contractor shall submit to the designer a 

request for payment for work done during the previous month.  The request shall be in 
the form agreed upon between the contractor and the designer, but shall show 
substantially the value of work done and materials delivered to the site during the period 
since the last payment, and shall sum up the financial status of the contract with the 
following information: 

 
  1. Total of contract including change orders. 
 
  2. Value of work completed to date. 
 
  3. Less five percent (5%) retainage, provided however, that after fifty percent (50%) of 

the contractor’s work has been satisfactorily completed on schedule, with approval 
of the owner and the State Construction Office and written consent of the surety, 
further requirements for retainage will be waived only so long as work continues to 
be completed satisfactorily and on schedule. 

 
  4. Less previous payments. 
 
  5. Current amount due. 
 
 b. The contractor, upon request of the designer, shall substantiate the request with invoices 

of vouchers or payrolls or other evidence. 
 
 c. Prior to submitting the first request, the contractor shall prepare for the designer a 

schedule showing a breakdown of the contract price into values of the various parts of 
the work, so arranged as to facilitate payments to subcontractors in accordance with 
Article 17, Contractor and Subcontractor Relationships.  The contractor(s) shall list the 
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value of each subcontractor and supplier, identifying each minority business subcontractor 
and supplier as listed in Affidavit C, if applicable. 

 
 d. When payment is made on account of stored materials and equipment, such materials 

must be stored on the owner's property, and the requests for payments shall be 
accompanied by invoices or bills of sale or other evidence to establish the owner's title to 
such materials and equipment.  Such payments will be made only for materials that have 
been customized or fabricated specifically for this project. Raw materials or commodity 
products including but not limited to piping, conduit, CMU, metal studs and gypsum 
board may not be submitted. Responsibility for such stored materials and equipment shall 
remain with the contractor regardless of ownership title.  Such stored materials and 
equipment shall not be removed from the owner's property.  Should the space for storage 
on-site be limited, the contractor, at his option, shall be permitted to store such materials 
and/or equipment in a suitable space off-site.  Should the contractor desire to include any 
such materials or equipment in his application for payment, they must be stored in the 
name of the owner in an independent, licensed, bonded warehouse approved by the 
designer, owner and the State Construction Office and located as close to the site as 
possible.  The warehouse selected must be approved by the contractor's bonding and 
insurance companies; the material to be paid for shall be assigned to the owner and shall 
be inspected by the designer.  Upon approval by the designer, owner and SCO of the 
storage facilities and materials and equipment, payment therefore will be certified.  
Responsibility for such stored materials and equipment shall remain with the contractor.  
Such stored materials and equipment shall not be moved except for transportation to the 
project site.  Under certain conditions, the designer may approve storage of materials at 
the point of manufacture, which conditions shall be approved by the designer, the owner 
and the State Construction Office prior to approval for the storage and shall include an 
agreement by the storing party which unconditionally gives the State absolute right to 
possession of the materials at anytime.  Bond, security and insurance protection shall 
continue to be the responsibility of the contractor(s). 

 
 e. In the event of beneficial occupancy, retainage of funds due the contractor(s) may be 

reduced with the approval of the State Construction Office to an equitable amount to 
cover the list of items to be completed or corrected.  Retainage may not be reduced to 
less than two and one-half (2 1/2) times the estimated value of the work to be completed 
or corrected.  Reduction of retainage must be with the consent and approval of the 
contractor's bonding company. 

 
ARTICLE 32 - CERTIFICATES OF PAYMENT AND FINAL PAYMENT 
 
 a. Within five (5) days from receipt of request for payment from the contractor, the designer 

shall issue and forward to the owner a certificate for payment.  This certificate shall 
indicate the amount requested or as approved by the designer.  If the certificate is not 
approved by the designer, he shall state in writing to the contractor and the owner his 
reasons for withholding payment. 

 
 b. No certificate issued or payment made shall constitute an acceptance of the work or any 

part thereof.  The making and acceptance of final payment shall constitute a waiver of all 
claims by the owner except: 

 
  1. Claims arising from unsettled liens or claims against the contractor. 
 
  2. Faulty work or materials appearing after final payment.  
 
  3. Failure of the contractor to perform the work in accordance with drawings and 

specifications, such failure appearing after payment. 
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  4. As conditioned in the performance bond and payment bond. 
 
 c. The making and acceptance of final payment shall constitute a waiver of all claims by the 

contractor except those claims previously made and remaining unsettled (Article 20(c)). 
 

d. Prior to submitting request for final payment to the designer for approval, the contractor 
shall fully comply with all requirements specified in the“ project closeout” section of the 
specifications.  These requirements include but not limited to the following: 

 
1. Submittal of Product and Operating Manuals, Warranties and Bonds, 

Guarantees, Maintenance Agreements, As-Built Drawings, Certificates of 
Inspection or Approval from agencies having jurisdiction.  (The designer must 
approve the Manuals prior to delivery to the owner). 
 

2. Transfer of Required attic stock material and all keys in an organized manner. 
 

3. Record of Owner’s training. 
 

4. Resolution of any final inspection discrepancies. 
 
5. Granting access to Contractor’s records, if Owner’s internal auditors have made 

a request for such access pursuant to Article 52. 
 

e. The contractor shall forward to the designer, the final application for payment along with 
the following documents: 

 
1. List of minority business subcontractors and material suppliers showing 

breakdown of contract amounts and total actual payments to subs and material 
suppliers. 
 

2. Affidavit of Release of Liens. 
 

3. Affidavit of contractors of payment to material suppliers and subcontractors.  
(See Article 36). 
 

4. Consent of Surety to Final Payment. 
 

5. Certificates of state agencies required by state law. 
 
 f. The designer will not authorize final payment until the work under contract has been 

certified by designer, certificates of compliance issued, and the contractor has complied 
with the closeout requirements.  The designer shall forward the contractor’s final 
application for payment to the owner along with respective certificate(s) of compliance 
required by law. 

 
 
ARTICLE 33 - PAYMENTS WITHHELD 
 
 a. The designer with the approval of the State Construction Office may withhold payment 

for the following reasons: 
 
  1. Faulty work not corrected. 
 



 

Page 36 

  2. The unpaid balance on the contract is insufficient to complete the work in the 
judgment of the designer.  

 
  3. To provide for sufficient contract balance to cover liquidated damages that will be 

assessed. 
 
 b. The secretary of the Department of Administration may authorize the withholding of 

payment for the following reasons: 
 
  1. Claims filed against the contractor or evidence that a claim will be filed. 
 
  2. Evidence that subcontractors have not been paid. 
 
 c. The Owner may withhold all or a portion of Contractor’s general conditions costs set 

forth in the approved schedule of values, if Contractor has failed to comply with: (1) a 
request to access its records by Owner’s internal auditors pursuant to Article 52; (2) a 
request for a plan of action and/or recovery schedule under Article 14.j or provide  The 
Owner; (3) a request to provide an electronic copies of Contractor’s baseline schedule,  
updates with all logic used to create the schedules in the original format of the  
scheduling software; and (4) Contractor’s failure to have its Superintendent on the 
Project full-time; ( 

 
 d. When grounds for withholding payments have been removed, payment will be released.  

Delay of payment due the contractor without cause will make owner liable for payment of 
interest to the contractor in accordance with G.S. 143-134.1.  As provided in G.S.143-
134.1(e) the owner shall not be liable for interest on payments withheld by the owner for 
unsatisfactory job progess, defective construction not remedied, disputed work, or third-
party claims filed against the owner or reasonable evidence that a third-party claim will be 
filed. 

 
ARTICLE 34 - MINIMUM INSURANCE REQUIREMENTS 
 

The work under this contract shall not commence until the contractor has obtained all 
required insurance and verifying certificates of insurance have been approved in writing by the 
owner.  These certificates shall document that coverages afforded under the policies will not 
be cancelled, reduced in amount or coverages eliminated until at least thirty (30) days after 
mailing written notice, by certified mail, return receipt requested, to the insured and the owner 
of such alteration or cancellation. If endorsements are needed to comply with the notification 
or other requirements of this article copies of the endorsements shall be submitted with the 
certificates. 

 
 a. Worker’s Compensation and Employer's Liability 
 
  The contractor shall provide and maintain, until final acceptance, workmen's 

compensation insurance, as required by law, as well as employer's liability coverage with 
minimum limits of $100,000. 

 
 b. Public Liability and Property Damage 
 
  The contractor shall provide and maintain, until final acceptance, comprehensive general 

liability insurance, including coverage for premises operations, independent contractors, 
completed operations, products and contractual exposures, as shall protect such 
contractors from claims arising out of any bodily injury, including accidental death, as 
well as from claims for property damages which may arise from operations under this 
contract, whether such operations be by the contractor or by any subcontractor, or by 
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anyone directly or indirectly employed by either of them and the minimum limits of such 
insurance shall be as follows: 

 
  Bodily Injury:  $500,000 per occurrence 
  Property Damage: $100,000 per occurrence / $300,000 aggregate 
 
  In lieu of limits listed above, a $500,000 combined single limit shall satisfy both 

conditions. 
 
  Such coverage for completed operations must be maintained for at least two (2) years 

following final acceptance of the work performed under the contract. 
 
 c. Property Insurance (Builder’s Risk/Installation Floater) 
 
  The contractor shall purchase and maintain property insurance until final acceptance, 

upon the entire work at the site to the full insurable value thereof.  This insurance shall 
include the interests of the owner, the contractor, the subcontractors and sub-
subcontractors in the work and shall insure against the perils of fire, wind, rain, flood, 
extended coverage, and vandalism and malicious mischief.  If the owner is damaged by 
failure of the contractor to purchase or maintain such insurance, then the contractor shall 
bear all reasonable costs properly attributable thereto; the contractor shall effect and 
maintain similar property insurance on portions of the work stored off the site when 
request for payment per articles so includes such portions. 

 
 d. Deductible 
 
  Any deductible, if applicable to loss covered by insurance provided, is to be borne by the 

contractor. 
 
 e. Other Insurance 
 
  The contractor shall obtain such additional insurance as may be required by the owner or 

by the General Statutes of North Carolina including motor vehicle insurance, in amounts 
not less than the statutory limits. 

 
 f. Proof of Carriage 
 
  The contractor shall furnish the owner with satisfactory proof of carriage of the insurance 

required before written approval is granted by the owner.    
 
ARTICLE 35 - PERFORMANCE BOND AND PAYMENT BOND 
 
 a. Each contractor shall furnish a performance bond and payment bond executed by a surety 

company authorized to do business in North Carolina.  The bonds shall be in the full 
contract amount.  Bonds shall be executed in the form bound with these specifications. 

 
 b. All bonds shall be countersigned by an authorized agent of the bonding company who is 

licensed to do business in North Carolina. 
 
ARTICLE 36 - CONTRACTOR'S AFFIDAVIT 
 

The final payment of retained amount due the contractor on account of the contract shall not 
become due until the contractor has furnished to the owner through the designer an affidavit 
signed, sworn and notarized to the effect that all payments for materials, services or 
subcontracted work in connection with his contract have been satisfied, and that no claims or 
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liens exist against the contractor in connection with this contract.  In the event that the 
contractor cannot obtain similar affidavits from subcontractors to protect the contractor and 
the owner from possible liens or claims against the subcontractor, the contractor shall state in 
his affidavit that no claims or liens exist against any subcontractor to the best of his (the 
contractor's) knowledge, and if any appear afterward, the contractor shall save the owner 
harmless. 

 
ARTICLE 37 - ASSIGNMENTS 
 

The contractor shall not assign any portion of this contract nor subcontract in its entirety.  
Except as may be required under terms of the performance bond or payment bond, no funds 
or sums of money due or become due the contractor under the contract may be assigned. 

 
ARTICLE 38 - USE OF PREMISES 
 
 a. The contractor(s) shall confine his apparatus, the storage of materials and the operations 

of his workmen to limits indicated by law, ordinances, permits or directions of the 
designer and owner and shall not exceed those established limits in his operations. 

 
 b. The contractor(s) shall not load or permit any part of the structure to be loaded with a 

weight that will endanger its safety. 
 
 c. The contractor(s) shall enforce the designer's and owner’s instructions regarding signs, 

advertisements, fires and smoking. 
 

d. No firearms, any type of alcoholic beverages, or drugs (other than those prescribed by a 
physician) will be permitted at the job site. 

 
ARTICLE 39 - CUTTING, PATCHING AND DIGGING 
 
 a. The contractor shall do all cutting, fitting or patching of his work that may be required to 

make its several parts come together properly and fit it to receive or be received by work 
of other contractors shown upon or reasonably implied by the drawings and specifications 
for the completed structure, as the designer may direct. 

 
 b. Any cost brought about by defective or ill-timed work shall be borne by the party 

responsible therefor. 
 
 c. No contractor shall endanger any work of another contractor by cutting, digging or other 

means.  No contractor shall cut or alter the work of any other contractor without the 
consent of the designer and the affected contractor(s). 

 
ARTICLE 40 - UTILITIES, STRUCTURES, SIGNS 
 
 a. The contractor shall provide necessary and adequate facilities for water, electricity, gas, 

oil, sewer and other utility services which maybe necessary and required for completion 
of the project including all utilities required for testing, cleaning, balancing, and 
sterilization of designated plumbing, mechanical and electrical systems. Any permanent 
meters installed shall be listed in the contractor’s name until work has a final acceptance. 
The contractor will be solely responsible for all utility costs prior to final acceptance. 
Contractor shall contact all affected utility companies prior to bid to determine their 
requirements to provide temporary and permanent service and include all costs associated 
with providing those services in their bid.  Coordination of the work of the utility 
companies during construction is the sole responsibility of the contractor. 
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b. Meters shall be relisted in the owner's name on the day following final acceptance of the 
Project Expediter's work, and the owner shall pay for services used after that date. 

 
c. The owner shall be reimbursed for all metered utility charges after the meter is relisted in 

the owner's name and prior to completion and acceptance of the work of all contractors.  
Reimbursement shall be made by the contractor whose work has not been completed and 
accepted.  If the work of two or more contractors has not been completed and accepted, 
reimbursement to the owner shall be paid by the contractors involved on the basis of 
assessments by the designer. 

 
 d Prior to the operation of permanent systems, the Project Expediter will provide 

temporary power, lighting, water, and heat to maintain space temperature above freezing, 
as required for construction operations. 

 
 e. All contractors shall have the permanent building systems in sufficient readiness for 

furnishing temporary climatic control at the time a building is enclosed and secured.  The 
HVAC systems shall maintain climatic control throughout the enclosed portion of the 
building sufficient to allow completion of the interior finishes of the building.  A building 
shall be considered enclosed and secured when windows, doorways (exterior, mechanical, 
and electrical equipment rooms), and hardware are installed; and other openings have 
protection which will provide reasonable climatic control.  The appropriate time to start 
the mechanical systems and climatic condition shall be jointly determined by the 
contractor(s), the designer and owner.  Use of the equipment in this manner shall be 
subject to the approval of the Designer and owner and shall in no way affect the warranty 
requirements of the contractor(s). 

 
 f. The electrical contractor shall have the building's permanent power wiring distribution 

system in sufficient readiness to provide power as required by the HVAC contractor for 
temporary climatic control. 

 
 g. The electrical contractor shall have the building's permanent lighting system ready at the 

time the general contractor begins interior painting and shall provide adequate lighting in 
those areas where interior painting and finishing is being performed. 

 
 h. Each prime contractor shall be responsible for his permanently fixed service facilities and 

systems in use during progress of the work.  The following procedures shall be strictly 
adhered to: 

 
  1. Prior to final acceptance of work by the State Construction Office, each contractor 

shall remove and replace any parts of the permanent building systems damaged 
through use during construction. 

 
  2. Temporary filters as recommended by the equipment manufacturer in order to keep 

the equipment and ductwork clean and free of dust and debris shall be installed in 
each of the heating and air conditioning units and at each return grille during 
construction.  New filters shall be installed in each unit prior to the owner's 
acceptance of the work. 

 
  3. Extra effort shall be maintained to keep the building and the site adjacent to the 

building clean and under no circumstances shall air systems be operated if finishing 
and site work operations are creating dust in excess of what would be considered 
normal if the building were occupied. 

 
  4. It shall be understood that any warranty on equipment presented to the owner shall 

extend from the day of final acceptance by the owner.  The cost of warranting the 
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equipment during operation in the finishing stages of construction shall be borne by 
the contractor whose system is utilized. 

 
  5. The electrical contractor shall have all lamps in proper working condition at the time 

of final project acceptance. 
 
 i. The Project Expediter shall provide, if required and where directed, a shed for toilet 

facilities and shall furnish and install in this shed all water closets required for a complete 
and adequate sanitary arrangement.  These facilities will be available to other contractors 
on the job and shall be kept in a neat and sanitary condition at all times.  Chemical toilets 
are acceptable. 

 
 j. The Project Expediter shall, if required by the Supplementary General Conditions and 

where directed, erect a temporary field office, complete with lights, telephone, heat and 
air conditioning.  A portion of this office shall be partitioned off, of sufficient size, for the 
use of a resident inspector, should the designer so direct. 

 
k. On multi-story construction projects, the Project Expediter shall provide temporary 

elevators, lifts, or other special equipment for the general use of all contractors.  The cost 
for such elevators, lifts or other special equipment and the operation thereof shall be 
included in the Project Expediter’s bid. 

 
 l. The Project Expediter will erect one sign on the project if required.  The sign shall be of 

sound construction, and shall be neatly lettered with black letters on white background.  
The sign shall bear the name of the project, and the names of prime contractors on the 
project, and the name of the designer and consultants.  Directional signs may be erected 
on the owner's property subject to approval of the owner with respect to size, style and 
location of such directional signs.  Such signs may bear the name of the contractor and a 
directional symbol.  No other signs will be permitted except by permission of the owner. 

 
ARTICLE 41 - CLEANING UP 
 

a. The contractors shall keep the building and surrounding area reasonably free from rubbish 
at all times, and shall remove debris from the site on a timely basis or when directed to do 
so by the designer or Project Expediter.  The Project Expediter shall provide an on site 
refuse container(s) for the use of all contractors.  Each contractor shall remove their 
rubbish and debris from the building on a daily basis.  The Project Expediter shall broom 
clean the building as required to minimize dust and dirt accumulation. 

 
b. The Project Expediter shall provide and maintain suitable all-weather access to the 

building. 
 

c. Before final inspection and acceptance of the building, each contractor shall clean his 
portion of the work, including glass, hardware, fixtures, masonry, tile and marble (using 
no acid), clean and wax all floors as specified, and completely prepare the building for use 
by the owner, with no cleaning required by the owner. 

 
ARTICLE 42 - GUARANTEE 
 

a. The contractor shall unconditionally guarantee materials and workmanship against patent 
defects arising from faulty materials, faulty workmanship or negligence for a period of 
twelve (12) months following the date of final acceptance of the work or beneficial 
occupancy and shall replace such defective materials or workmanship without cost to the 
owner. 
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b. Where items of equipment or material carry a manufacturer's warranty for any period in 
excess of twelve (12) months, then the manufacturer's warranty shall apply for that 
particular piece of equipment or material.  The contractor shall replace such defective 
equipment or materials, without cost to the owner, within the manufacturer's warranty 
period. 

 
 c. Additionally, the owner may bring an action for latent defects caused by the negligence of 

the contractor which is hidden or not readily apparent to the owner at the time of 
beneficial occupancy or final acceptance, whichever occurred first, in accordance with 
applicable law. 

 
 d. Guarantees for roof, equipment, materials, and supplies shall be stipulated in the 

specifications sections governing such roof, equipment, materials, or supplies. 
 
ARTICLE 43 - CODES AND STANDARDS 
 

Wherever reference is given to codes, standard specifications or other data published by 
regulating agencies including, but not limited to, national electrical codes, North Carolina 
state building codes, federal specifications, ASTM specifications, various institute 
specifications, etc., it shall be understood that such reference is to the latest edition including 
addenda published prior to the date of the contract documents. 

 
ARTICLE 44 - INDEMNIFICATION 
 

To the fullest extent permitted by law, the contractor shall indemnify and hold harmless the 
owner, the designer and the agents, consultants and employees of the owner and designer, 
from and against all claims, damages, losses and expenses, including, but not limited to, 
attorneys' fees, arising out of or resulting from the performance or failure of performance of 
the work, provided that any such claim, damage, loss or expense (1) is attributable to bodily 
injury, sickness, disease or death, or to injury to or destruction of tangible property (other 
than the work itself) including the loss of use resulting there from, and (2) is caused in whole 
or in part by any negligent act or omission of the contractor, the contractor's subcontractor, or 
the agents of either the contractor or the contractor's subcontractor.  Such obligation shall not 
be construed to negate, abridge or otherwise reduce any other right or obligation of indemnity 
which would otherwise exist as to any party or person described in this article. 

 
ARTICLE 45 - TAXES 
 
 a. Federal excise taxes do not apply to materials entering into state work (Internal Revenue 

Code, Section 3442(3)). 
 
 b. Federal transportation taxes do not apply to materials entering into state work (Internal 

Revenue Code, Section 3475(b) as amended). 
 
 c. North Carolina sales tax and use tax, as required by law, do apply to materials entering 

into state work and such costs shall be included in the bid proposal and contract sum. 
 
 d. Local option sales and use taxes, as required by law, do apply to materials entering into 

state work as applicable and such costs shall be included in the bid proposal and contract 
sum. 

 
 e. Accounting Procedures for Refund of County Sales & Use Tax 
 
  Amount of county sales and use tax paid per contractor's statements: 
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  Contractors performing contracts for state agencies shall give the state agency for whose 
project the property was purchased a signed statement containing the information listed in 
G.S. 105-164.14(e). 

 
  The Department of Revenue has agreed that in lieu of obtaining copies of sales receipts 

from contractors, an agency may obtain a certified statement as of April 1, 1991 from the 
contractor setting forth the date, the type of property and the cost of the property 
purchased from each vendor, the county in which the vendor made the sale and the 
amount of local sales and use taxes paid thereon.  If the property was purchased out-of-
state, the county in which the property was delivered should be listed.  The contractor 
should also be notified that the certified statement may be subject to audit. 

 
  In the event the contractors make several purchases from the same vendor, such certified 

statement must indicate the invoice numbers, the inclusive dates of the invoices, the total 
amount of the invoices, the counties, and the county sales and use taxes paid thereon. 

 
  Name of taxing county:  The position of a sale is the retailer's place of business located 

within a taxing county where the vendor becomes contractually obligated to make the 
sale.  Therefore, it is important that the county tax be reported for the county of sale 
rather than the county of use. 

 
  When property is purchased from out-of-state vendors and the county tax is charged, the 

county should be identified where delivery is made when reporting the county tax. 
 
  Such statement must also include the cost of any tangible personal property withdrawn 

from the contractor's warehouse stock and the amount of county sales or use tax paid 
thereon by the contractor. 

 
  Similar certified statements by his subcontractors must be obtained by the general 

contractor and furnished to the claimant. 
  Contractors are not to include any tax paid on supplies, tools and equipment which they 

use to perform their contracts and should include only those building materials, supplies, 
fixtures and equipment which actually become a part of or annexed to the building or 
structure. 

 
ARTICLE 46 - EQUAL OPPORTUNITY CLAUSE 
 

The non-discrimination clause contained in Section 202 (Federal) Executive Order 11246, as 
amended by Executive Order 11375, relative to equal employment opportunity for all persons 
without regard to race, color, religion, sex or national origin, and the implementing rules and 
regulations prescribed by the secretary of Labor, are incorporated herein. 

 
ARTICLE 47 - EMPLOYMENT OF INDIVIDUALS WITH DISABILITIES 
 

The contractor(s) agree not to discriminate against any employee or applicant for employment 
because of physical or mental disabilities in regard to any position for which the employee or 
applicant is qualified.  The contractor agrees to take affirmative action to employ, advance in 
employment and otherwise treat qualified individuals with such disabilities without 
discrimination based upon their physical or mental disability in all employment practices. 

 
ARTICLE 48 - ASBESTOS-CONTAINING MATERIALS (ACM) 
 

The State of North Carolina has attempted to address all asbestos-containing materials that 
are to be disturbed in the project.  However, there may be other asbestos-containing materials 
in the work areas that are not to be disturbed and do not create an exposure hazard.  
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Contractors are reminded of the requirements of instructions under Instructions to Bidders 
and General Conditions of the Contract, titled Examination of Conditions.  Statute 130A, 
Article 19, amended August 3, 1989, established the Asbestos Hazard Management Program 
that controls asbestos abatement in North Carolina.  The latest edition of Guideline Criteria 
for Asbestos Abatement from the State Construction Office is to be incorporated in all 
asbestos abatement projects for the Capital Improvement Program. 

 
ARTICLE 49 - MINORITY BUSINESS PARTICIPATION 
 

GS 143-128.2 establishes a ten percent (10%) goal for participation by minority businesses in 
total value of work for each State building project.  The document, Guidelines for 
Recruitment and Selection of Minority Businesses for Participation in State Construction 
Contracts including Affidavits and Appendix E are hereby incorporated into and made a part 
of this contract. 
 

ARTICLE 50 – CONTRACTOR EVALUATION 
 

The contractor’s overall work performance on the project shall be fairly evaluated in 
accordance with the State Building Commission policy and procedures, for determining 
qualifications to bid on future State capital improvement projects.  In addition to final 
evaluation, interim evaluation may be prepared during the progress of project.  The document, 
Contractor Evaluation Procedures, is hereby incorporated and made a part of this contract.  
The owner may request the contractor’s comments to evaluate the designer.  
 

ARTICLE 51 – GIFTS 
 

Pursuant to N.C. Gen. Stat. § 133-32, it is unlawful for any vendor or contractor ( i.e. 
architect, bidder, contractor, construction manager, design professional, engineer, 
subcontractor, supplier, vendor, etc.), to make gifts or to give favors to any State employee.  
This prohibition covers those vendors and contractors who:  (1) have a contract with a 
governmental agency; or (2) have performed under such a contract within the past year; or (3) 
anticipate bidding on such a contract in the future.  For additional information regarding the 
specific requirements and exemptions, vendors and contractors are encouraged to review G.S. 
Sec. 133-32.  

 
During the construction of the Project, the Contractor is prohibited from making gifts to any 
of the Owner’s employees, Owner’s project representatives (architect, engineers, construction 
manager and their employees), employees of the State Construction Office and/or any other 
State employee that may have any involvement, influence, responsibilities, oversight, 
management and/or duties that pertain to and/or relate to the contract administration, financial 
administration and/or disposition of claims arising from and/or relating to the Contract and/or 
Project.  

 
 
 
ARTICLE 52 – AUDITING-ACCESS TO PERSONS AND RECORDS 
 

In accordance with N.C. General Statute 147-64.7, the State Auditor shall have access to 
Contractor’s officers, employees, agents and/or other persons in control of and/or responsible 
for the Contractor’s records that relate to this Contracts for purposes of conducting audits 
under the referenced statute.  The Owner’s internal auditors shall also have the right to access 
and copy the Contractor’s records relating to the Contract and Project during the term of the 
Contract and within two years following the completion of the Project/close-out of the 
Contract to verify accounts, accuracy, information, calculations and/or data affecting and/or 
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relating to Contractor’s requests for payment, requests for change orders, change orders, 
claims for extra work, requests for time extensions and related claims for delay/extended 
general conditions costs, claims for lost productivity, claims for loss efficiency, claims for idle 
equipment or labor, claims for price/cost escalation, pass-through claims of subcontractors 
and/or suppliers, and/or any other type of claim for payment or damages from Owner and/or 
its project representatives.  

 
ARTICLE 53 – NORTH CAROLINA FALSE CLAIMS ACT 
 

The North Carolina False Claims Act (“NCFCA”), N.C Gen. Stat. § 1-605 through 1-618, 
applies to this Contract.   The Contractor should familiarize itself with the entire NCFCA and 
should seek the assistance of an attorney if it has any questions regarding the NCFCA and its 
applicability to any requests, demands and/or claims for payment its submits to the State 
through the contracting state agency, institution, university or community college.  

 
The purpose of the NCFCA “is to deter persons from knowingly causing or assisting in 
causing the State to pay claims that are false or fraudulent and to provide remedies in the form 
of treble damages and civil penalties when money is obtained from the State by reason of a 
false or fraudulent claim.”  (Section 1-605(b).)  A contractor’s liability under the NCFCA may 
arise from, but is not limited to: requests for payment, invoices, billing, claims for extra work, 
requests for change orders, requests for time extensions, claims for delay damages/extended 
general conditions costs, claims for loss productivity, claims for loss efficiency, claims for idle 
equipment or labor, claims for price/cost escalation, pass-through claims of subcontractors 
and/or suppliers, documentation used to support any of the foregoing requests or claims, 
and/or any other request for payment from the State through the contracting state agency, 
institution, university or community college.  The parts of the NCFCA that are most likely to 
be enforced with respect to this type of contract are as follows:  
 

 A “claim” is “[a]ny request or demand, whether under a contract or otherwise, for 
money or property and whether or not the State has title to the money or property that 
(i) is presented to an officer, employee, or agent of the State or (ii) is made to a 
contractor … if the money or property is to be spent or used on the State's behalf or to 
advance a State program or interest and if the State government: (a) provides or has 
provided any portion of the money or property that is requested or demanded; or (b) 
will reimburse such contractor … for any portion of the money or property which is 
requested or demanded.”  (Section 1-606(2).)   

 
 "Knowing" and "knowingly." – Whenever a person, with respect to information, does 

any of the following: (a) Has actual knowledge of the information; (b) Acts in 
deliberate ignorance of the truth or falsity of the information; and/or (c) Acts in 
reckless disregard of the truth or falsity of the information.  (Section 1-606(4).)  Proof 
of specific intent to defraud is not required.  (Section 1-606(4).)   

 
 "Material" means having a natural tendency to influence, or be capable of influencing, 

the payment or receipt of money or property.  (Section 1-606(4).)   
 

 Liability. – “Any person who commits any of the following acts shall be liable to the 
State for three times the amount of damages that the State sustains because of the act 
of that person[:]  … (1) Knowingly presents or causes to be presented a false or 
fraudulent claim for payment or approval. (2) Knowingly makes, uses, or causes to be 
made or used, a false record or statement material to a false or fraudulent claim. (3) 
Conspires to commit a violation of subdivision (1), (2) …”  (Section 1-607(a)(1), (2).)   
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 The NCFCA shall be interpreted and construed so as to be consistent with the federal 
False Claims Act, 31 U.S.C. § 3729, et seq., and any subsequent amendments to that 
act.  (Section 1-616(c).)   

 
Finally, the contracting state agency, institution, university or community college may refer 
any suspected violation of the NCFCA by the Contractor to the Attorney General’s Office for 
investigation.  Under Section 1-608(a), the Attorney General is responsible for investigating 
any violation of NCFCA, and may bring a civil action against the Contractor under the 
NCFCA. The Attorney General’s investigation and any civil action relating thereto are 
independent and not subject to any dispute resolution provision set forth in this Contract.  
(See Section 1-608(a).)  

 
ARTICLE 54 – TERMINATION FOR CONVENIENCE 
 

Owner may at any time and for any reason terminate Contractor’s services and work at 
Owner's convenience. Upon receipt of such notice, Contractor shall, unless the notice directs 
otherwise, immediately discontinue the work and placing of orders for materials, facilities and 
supplies in connection with the performance of this Agreement.  
 
Upon such termination, Contractor shall be entitled to payment only as follows: (1) the actual 
cost of the work completed in conformity with this Agreement; plus, (2) such other costs 
actually incurred by Contractor as are permitted by the prime contract and approved by 
Owner; (3) plus ten percent (10%) of the cost of the work referred to in subparagraph (1) 
above for overhead and profit. There shall be deducted from such sums as provided in this 
subparagraph the amount of any payments made to Contractor prior to the date of the 
termination of this Agreement. Contractor shall not be entitled to any claim or claim of lien 
against Owner for any additional compensation or damages in the event of such termination 
and payment.  
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SUPPLEMENTARY GENERAL CONDITIONS

GENERAL

The following conditions modify, change, delete from or add to the Instruction to Bidders and General 
Conditions of the Contract (Form OC-15, Twenty-Fourth Edition dated January 2013).  Where any portion of 
this document is modified, or deleted by these supplements, the unaltered provisions of that portion shall 
remain in effect.

Wherever “State Construction Office” is referenced, substitute “Town of Carrboro”.

INSTRUCTIONS TO BIDDERS

Add the following to item 7:

h. Prior to contract award, the Contractor shall provide any breakdowns requested by the 
Owner, such as breakdown by subcontracts or major components, any certifications 
(Debarment, etc.) and any documents required to comply with legal and/or administrative 
requirements.  

Add the following to item 11:

Pre-Bid Conference: A pre-bid conference will be held by the Engineers and the Owner on site at the 
Carrboro Century Center, 100 N. Greensboro, NC 27510 at 2:00 PM March 12, 2024. Any additions
and/or alteration to specifications and/or drawings that may be agreed upon during the meeting shall be 
documented in a written addendum. Any addenda issued will become a part of the contract documents.
To be considered responsive and responsible bidders, the prime contractor and first tier subcontractors 
(general, mechanical and electrical) shall attend either the pre-bid conference or a site visit at a later 
date scheduled by the Owner, or both. Attendance must be documented by the Engineers or the Owner. 
Without attending one of these, the contractor’s bid will not be accepted.

An open public meeting will be held in conjunction with the pre-bid conference to identify preferred 
brand alternates and their performance standards pertinent to this project. In accordance with GS133-3, 
Section 64. (C) procedures the following preferred brand items are being considered as Alternates by 
the owner for this project: 

A. Owner Preferred Alternate No. OP-M1: Provide DDC controls by Honeywell Building 
Technologies, subject to compliance with the requirements of the specifications.

A copy of pertinent sections of the performance standards may be obtained by contacting the designer 
at the address or phone number noted herein.

Add the following to item 12:

Each contractor shall obtain written approval from the designer for the use of substitute products, 
materials, or equipment claimed as equal to those specified. 

Products are generally specified by ASTM or other reference standard and/or by manufacturer's name
and model number or trade name. When several products or manufacturers are specified as being 
equally acceptable, the Contractor has the option of using any product and manufacturer combination 
listed. However, the contractor shall be aware that the cited examples are used only to denote 
the quality standard of product desired and that they do not restrict bidders to a specified 
brand, make, manufacturer or specific name; that they are used only to set forth and convey to 
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bidders the general style, type, character and quality of product desired; and that equivalent 
products will be acceptable. Substitution of materials, items or equipment of equal or 
equivalent design shall be submitted to the architect or engineer for approval or disapproval; 
SUCH APPROVAL OR DISAPPROVAL SHALL BE MADE BY THE ARCHITECT OR 
ENGINEER 10 DAYS PRIOR TO THE OPENING OF BIDS.

GENERAL CONDITIONS OF THE CONTRACT

ARTICLE 1 - DEFINITIONS

Delete Article 1b and substitute:

The Owner named in the contract is the Town of Carrboro.

Add the following to Article 1c:

The Designer named in the contract is Sud Associates, P.A.  

ARTICLE 8 - MATERIALS, EQUIPMENT, EMPLOYEES

Add the following to paragraph 8g.

g. Workers making offensive or insulting remarks to employees or visitors shall be immediately 
removed from the site as directed by the Designer or the Owner's representative.  The playing of 
radios, tape decks or CD's will not be permitted.  Workers must wear shirts at all times.

ARTICLE 10 - PERMITS, INSPECTIONS, FEES, REGULATIONS

Add the following section c.

c. Inspection Certificates – This project is subject to Town of Carrboro Inspections and Permitting. 
It shall be the responsibility of the Contractor to request and coordinate inspections.  Obtain all 
inspection certificates required by law, ordinances, rules and regulations of the Authorities 
having jurisdiction. Provide to the Engineer certificates of such inspections, pay all fees, charges, 
and other expenses in connection therewith, prior to final payment.

Disregard paragraph d.

ARTICLE 14 - CONSTRUCTION SUPERVISION AND SCHEDULE

After the first sentence of Paragraph 14d add:

Once construction begins, the Owner or Designer may schedule weekly job site progress conferences 
until the work is complete.

Replace Paragraph 14f-1 with the following:  

Prepare the project construction schedule and allow all subcontractors (single-prime contract)
performing general construction work, HVAC work, plumbing work and electrical work equal input 
into the preparation of the initial construction schedule.

ARTICLE 16 - SUBCONTRACTS AND SUBCONTRACTORS

Paragraph 16a:  Insert the following after the first sentence:
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The qualifications of any subcontractor or material supplier listed shall be submitted upon request 
from the Designer or the Owner.

ARTICLE 19 - CHANGES IN THE WORK

Add the following to Paragraph 19f:

The breakdown shall show labor, material and equipment expense per unit and in total for every 
component of the work to be included in the proposed change order.

ARTICLE 20 - CLAIMS FOR EXTRA COST

Paragraph 20a:  Insert the following after the first sentence:

The contractor shall also provide a copy of the written notice to the Owner.

ARTICLE 23 - TIME OF COMPLETION, DELAYS, EXTENSION OF TIME

Replace Article 23b. with the following:

The contractor shall commence work to be performed under agreement on a date to be specified in a 
written order from the Designer and shall fully complete all work hereunder, including project 
closeout, within 350 consecutive calendar days.

Work is expected to occur during normal business hours, with the exception of up to 6 VAV boxes 
which may require after-hours work for the controls upgrade. The intent is to replace the chiller 
during the heating season, with chiller startup occurring no later than March 1, 2025.

The contractor is advised that the building will be occupied during portions of the construction 
period. Any interruption to the building utilities and services shall be minimized.  

Night, weekend, and holiday work shall be included in the contractor’s bid if the contractor deems it 
appropriate for meeting the schedule. No additional compensation will be provided if work has to be 
performed over nights, weekends, and holidays to meet the schedule and was not originally included.
The Contractor’s schedule shall include a reasonable allowance for interruptions due to inclement 
weather and unforeseen circumstances.  The liquidated damages will not be waived if work is not 
complete due to these factors.

If the construction work is not completed in the time period allotted, the Contractor shall pay the 
Owner the amount of Five Hundred Dollars ($500) per day as liquidated damages reasonably 
estimated in advance to cover the losses to be incurred by the Owner should the Contractor fail to 
complete the Work within the time specified.

ARTICLE 32 - CERTIFICATES OF PAYMENT AND FINAL PAYMENT

Add the following to Paragraph 32e.:

6.  Operation and Maintenance Manuals.
7.  Record Drawings
8. Notarized contractor's affidavit and letter certifying that no hazardous materials were 

introduced. The contractor's affidavit shall state: "This is to certify that all costs of 
materials, equipment, labor, and all else entering into the accomplishment of this contract, 
including payrolls, have been paid in full."  The contractor’s certification letter shall state:
“This is to certify that no hazardous materials, including lead, asbestos, or PCB’s were 
introduced into the building during the course of this project.  If it is discovered at a later 
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date that an asbestos-containing product or hazardous material was used, (name of 
contractor) will remove it and restore the project to its original working condition at no 
cost to the Owner.”

ARTICLE 33 - PAYMENTS WITHHELD

Add the following to paragraph a.:

4. Failure to maintain and submit accurate and current progress schedules as specified 
in Article 14.

5. Failure to maintain and submit accurate and current record drawings as specified in 
Article 6.

ARTICLE 34 – MINIMUM INSURANCE REQUIREMENTS

Replace paragraph c. with the following:

“The contractor shall purchase and maintain property insurance during the life of this contract, upon 
the entire work at the site to the full insurable value thereof.  This insurance shall include the interests 
of the owner, the contractor, the subcontractors and sub-subcontractors in the work and shall insure 
against risks of direct physical loss - (all perils).  If the owner is damaged by failure of the contractor 
to purchase or maintain such insurance, then the contractor shall bear all reasonable costs properly 
attributable thereto; the contractor shall affect and maintain similar property insurance on portions of 
the work stored off the site when request for payment per articles so includes such portions.”

ARTICLE 38 - USE OF PREMISES

Delete Paragraph 38a. and include the following:

a. The Contractors shall confine their apparatus, trucks, cars, storage of materials, trailers and the 
operations of their workmen to the limits of construction as defined by the construction fence or
approved by the Owner.  No other area will be provided by the Owner for the Contractor’s use.  Keep 
existing driveways and entrances serving the premises clear and available to the Owner, his 
employees and visitors at all times.  Do not use these areas for parking or storage of materials.  Do 
not unreasonably encumber the site with materials or equipment.  Confine stockpiling of materials 
and location of storage sheds to areas agreeable with the Owner.  If additional storage is necessary, 
obtain and pay for such storage off site.  Lock automotive type vehicles, such as passenger cars and
trucks and other mechanized or motorized construction equipment, when parked and unattended, so 
as to prevent unauthorized use. Do not leave such vehicles or equipment unattended with the motor 
running or the ignition key in place. Contractor Use of the Existing Building: Maintain the existing 
building in a safe and weather tight condition throughout the construction period. Repair damage 
caused by construction operations. Take all precautions necessary to protect the building and its 
occupants during the construction period.  Smoking or open fires will not be permitted within the 
building enclosure or on the premises.

ARTICLE 39 - CUTTING, PATCHING & DIGGING

Add the following Paragraph 39d.:

Comply with provisions of "Underground Damage Prevention Act" enacted by N.C. Legislature 
(hereinafter referred to as "the act").  The act is effective January 1, 1986.  Use care to avoid 
damaging any underground utilities, especially those in any public right-of-way or private easement 
owned by a utility company.  Note such underground utilities shown on drawings, if any.  Those 
shown do not necessarily represent all that may occur.  Each Contractor shall be responsible for the
protection of underground and overhead utilities in his work area which are shown on the Drawings 
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and/or which can be detected by a visual inspection of the job site.   Each Contractor is cautioned, 
however, that there may exist unknown underground utilities neither visible nor shown on the 
Drawings.  Each Contractor shall take all reasonable precautions to detect and preserve the services 
which these utilities provide.  The Contractor shall contact ULOCO prior to digging for assistance in 
locating underground utility lines.

ARTICLE 40 – UTILITIES, STRUCTURES, SIGNS

Paragraph a:

The Owner will pay for utilities during the construction of this project.

Add the following to paragraph a:

Temporary Utilities - The following items shall be provided by the Owner during construction:

1. Electrical Power:  The Contractor shall provide temporary lines necessary for power, with 
source coordinated with the Owner.

2. Water:  The Contractor shall provide all temporary piping to convey water to point of use, 
with source coordinated with the Owner

3. Existing Mechanical and Electrical Systems:  Caution shall be exercised during the 
installation of work specified herein and as shown on the plans to prevent any damage to 
existing mechanical or electrical equipment to the building. In the event, such damage 
occurred due to direct or indirect cause of the new construction, the offending contractor 
shall be responsible for the repair and/or revenue loss by the Owner.

4. Toilet Facilities:  The Contractor shall provide temporary toilet facilities.
5. Use of electrical power, water, and heating and cooling facilities shall be coordinated with 

the Building Owner prior to start of construction.  Any damage or misuse to the existing 
building services or facilities shall be repaired or cleaned up as soon as noted by the 
Owner. Failure to take necessary steps to correct a noted problem shall result in the Owner 
taking care of the problem with the cost being reimbursed by the Contractor.

6. All requirements for utilities, storage, etc. shall be coordinated and approved by the 
designated project manager for the College.

7. Any shutdown of an existing utility must be approved in writing by the Owner at least 5 
days in advance.  If necessary to avoid interruption, work shall be done at night, on 
weekends or during holidays.  No extra payment will be made for such work.

ARTICLE 45 – TAXES

Delete paragraphs a through e and substitute the following:

Sales and Use Tax

The Town is NOT exempt from applicable sales or use taxes assessed by North Carolina or other 
states. However, the North Carolina Department of Revenue does reimburse the Town for the North 
Carolina sales or use taxes the Town pays for certain construction related goods. Therefore, the Town 
utilizes the below procedures for such sales tax. The Contractor agrees to follow the procedures set 
forth below for all sales or use taxes related to the Work and any other work performed pursuant to 
this contract.

“Eligible Taxes” are defined as North Carolina sales or use taxes paid by the Contractor for buildings, 
materials, supplies, fixtures and equipment that become a part of or annexed to any building or 
structure that is owned or leased by the Town and is being erected, altered or repaired by the Town 
(North Carolina GS 105-164-14(c)).

“Non-Eligible Taxes” are defined as all other sales or use taxes including those paid to states other 
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than North Carolina, or sales or use taxes paid to North Carolina on purchases or rental of tools, 
equipment, and disposable supplies, including fuel, used in the Work.

Tax Statements must show separately the portion of Eligible Taxes that are paid to the State of North 
Carolina and the applicable North Carolina county, identifying the county accordingly.  

END OF SUPPLEMENTARY GENERAL CONDITIONS
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F O R M   OF    P R O P O S A L 
Century Center Chiller Replacement and 
DDC Controls Upgrade Contract:
Town of Carrboro Bidder: 

Town of Carrboro Project ID #: 20-2023 Date:

The undersigned, as bidder, hereby declares that the only person or persons interested in this proposal as 
principal or principals is or are named herein and that no other person than herein mentioned has any interest 
in this proposal or in the contract to be entered into; that this proposal is made without connection with any 
other person, company or parties making a bid or proposal; and that it is in all respects fair and in good 
faith without collusion or fraud.  The bidder further declares that he has examined the site of the work and 
the contract documents relative thereto and has read all special provisions furnished prior to the opening of 
bids; that he has satisfied himself relative to the work to be performed.  The bidder further declares that he 
and his subcontractors have fully complied with NCGS 64, Article 2 in regards to E-Verification as required 
by Section 2. (c) of Session Law 2013-418, codified as N.C. Gen. Stat. § 143-129(j).

The Bidder proposes and agrees if this proposal is accepted to contract with the, Town of Carrboro, in the 
form of contract specified below, to furnish all necessary materials, equipment, machinery, tools, apparatus, 
means of transportation and labor necessary to complete the construction of Century Center Chiller 
Replacement and DDC Controls Upgrade, in full in complete accordance with the plans, specifications and 
contract documents, to the full and entire satisfaction of the Town of Carrboro, and Sud Associates, P.A. 
with a definite understanding that no money will be allowed for extra work except as set forth in the General 
Conditions and the contract documents, for the sum of:

SINGLE PRIME CONTRACT:

Base Bid:
Dollars($)

General Subcontractor: Plumbing Subcontractor:

   Lic    Lic

Mechanical Subcontractor: Electrical Subcontractor:

   Lic    Lic

GS143-128(d) requires all single prime bidders to identify their subcontractors for the above subdivisions of work.  A contractor whose 
bid is accepted shall not substitute any person as subcontractor in the place of the subcontractor listed in the original bid, except (i) if 
the listed subcontractor's bid is later determined by the contractor to be non-responsible or non-responsive or the listed subcontractor 
refuses to enter into a contract for the complete performance of the bid work, or (ii) with the approval of the awarding authority for 
good cause shown by the contractor.

ALTERNATES:

The Bidder proposes to perform the work indicated as alternates for the amounts entered 
below, which amounts shall be added to or deducted from the Base Bid as indicated in the 
space below.
(Bidders must enter an amount for each alternate. If acceptance of the alternate will not 
change the contract amount, enter “No Change”. Insert the words “Add” or “Deduct” in 
the space provided before the amount.)
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List of Owner Preferred Alternate: Add/Deduct Amount

No. OP-M1 #1: Provide DDC controls by Honeywell Building
Technology, subject to compliance with the requirements of 
the specifications $ _________

ALLOWANCES

Allowance No. 1: Contingency Allowance 

Allowance for replacing existing devices found to be faulty.
Allowance Amount Base Bid           = ($)30,000.00

UNIT PRICES

Unit prices quoted and accepted shall apply throughout the life of the contract, except as otherwise specifically noted.  
Unit prices shall be applied, as appropriate, to compute the total value of changes in the base bid quantity of the work 
all in accordance with the contract documents.

MECHANCIAL CONTRACT:

No. A Provide price for replacing a faulty
water control valve (1/2” through 1”) Per Valve           Unit Price ($)

No. B Provide price for replacing a faulty
water control valve (1 - 1/4” through 2”) Per Valve           Unit Price ($)

No. C Provide price for replacing a faulty 
control damper Per sq. ft damper   Unit Price ($)

No. D Provide price for replacing a faulty 
valve actuator for ½” through 1” Per valve actuator Unit Price ($)

No. E Provide price for replacing a faulty
valve actuator for 1-1/4” through 2” Per valve actuator Unit Price ($)

No. F Provide price for replacing a faulty
damper actuator Per damper actuator Unit Price ($)

The bidder further proposes and agrees hereby to commence work under this contract on a date to be 
specified in a written order of the designer and shall fully complete all work thereunder within the time 
specified in the Supplementary General Conditions Article 23. Applicable liquidated damages amount is 
also stated in the Supplementary General Conditions Article 23.

MINORITY BUSINESS PARTICIPATION REQUIREMENTS

Provide with the bid - Under GS 143-128.2(c) the undersigned bidder shall identify on its bid
(Identification of Minority Business Participation Form) the minority businesses that it will use on the 
project with the total dollar value of the bids that will be performed by the minority businesses. Also list 
the good faith efforts (Affidavit A) made to solicit minority participation in the bid effort.

NOTE: A contractor that performs all of the work with its own workforce may submit an   Affidavit (B) to 
that effect in lieu of Affidavit (A) required above.  The MB Participation Form must still be submitted 
even if there is zero participation.

After the bid opening - The Owner will consider all bids and alternates and determine the lowest 
responsible, responsive bidder.  Upon notification of being the apparent low bidder, the bidder shall then 
file within 72 hours of the notification of being the apparent lowest bidder, the following:
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An Affidavit (C) that includes a description of the portion of work to be executed by minority businesses, 
expressed as a percentage of the total contract price, which is equal to or more than the 10% goal
established.  This affidavit shall give rise to the presumption that the bidder has made the required good 
faith effort and Affidavit D is not necessary;

* OR *

If less than the 10% goal,  Affidavit (D) of its good faith effort to meet the goal shall be provided.  The 
document must include evidence of all good faith efforts that were implemented, including any 
advertisements, solicitations and other specific actions demonstrating recruitment and selection of 
minority businesses for participation in the contract.

Note: Bidders must always submit with their bid the Identification of Minority Business Participation Form listing 
all MB contractors, vendors and suppliers that will be used.  If there is no MB participation, then enter none or 
zero on the form.  Affidavit A or Affidavit B, as applicable, also must be submitted with the bid.  Failure to file a 
required affidavit or documentation with the bid or after being notified apparent low bidder is grounds for rejection 
of the bid.
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Proposal Signature Page
The undersigned further agrees that in the case of failure on his part to execute the said contract and the 
bonds within ten (10) consecutive calendar days after being given written notice of the award of contract, 
the certified check, cash or bid bond accompanying this bid shall be paid into the funds of the owner's 
account set aside for the project, as liquidated damages for such failure; otherwise the certified check, cash 
or bid bond accompanying this proposal shall be returned to the undersigned.

Respectfully submitted this day of 

(Name of firm or corporation making bid)

WITNESS: By:
Signature

Name:
(Proprietorship or Partnership) Print or type

Title______________
(Owner/Partner/Pres./V.Pres)

Address

ATTEST:

By: License No.

Title: Federal I.D. No. 
(Corp. Sec. or Asst. Sec. only)

Email Address: 

(CORPORATE SEAL)

Addendum received and used in computing bid:

Addendum No. 1    Addendum No. 3    Addendum No. 5    Addendum No. 6

Addendum No. 2    Addendum No. 4    Addendum No. 6 Addendum No. 7 























DIVISION 01  

GENERAL REQUIREMENTS
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SECTION 01 01 00

SUMMARY OF THE WORK

PART 1 - GENERAL

1.01 RELATED DOCUMENTS

A. Drawings, Notice to Bidders and Standard General Conditions of the Construction Contract, including 
Supplementary General Conditions and Division 01 Specification sections, apply to work of this section.

1.02 PROJECT/WORK IDENTIFICATION

A. General: Project name is "Century Center Chiller Replacement and DDC Controls Upgrade”, Town of 
Carrboro, Carrboro, NC., as shown on Contract Documents prepared by Sud Associates, P.A. Drawings and
Specifications are dated February 22, 2024.

B. Contract Documents: Indicate the work of the Contract and related requirements and conditions that have an 
impact on the project. Related requirements and conditions that are indicated on the Contract Documents 
include, but are not necessarily limited to, the following:

1. Existing site conditions and restrictions on use of the site.
2. Work performed prior to work under this Contract.
3. Alterations and coordination with the existing building.
4. Installation of a new air-cooled chiller that was pre-purchased by the Owner.
5. Work to be performed concurrently by others.

1.03 SCOPE

A. A summary of the Scope of Work of this project is given at the end of this section.

B. Summary by References: Work of the Contract can be summarized by references to the Contract, General 
Conditions, Supplementary Conditions, Specification Sections, Drawings, addenda and modifications to the 
contract documents issued subsequent to the initial printing of this project manual and including, but not 
necessarily limited to, printed material referenced by any of these. It is recognized that work of the Contract is 
also unavoidably affected or influenced by governing regulations, natural phenomenon including weather 
conditions and other forces outside the contract documents.

1.04 CONTRACTOR USE OF PREMISES

A. General: The Contractor shall limit his use of the premises to the work indicated, so as to allow for Owner 
occupancy and use.

B. Use of the Site: Confine operations at the site to the areas permitted under the Contract. Portions of the site 
beyond areas on which work is indicated are not to be disturbed. Conform to site rules and regulations 
affecting the work while engaged in project construction.

Keep existing driveways and entrances serving the premises clear and available to the Owner and his 
employees at all times. Do not use these areas for parking or storage of materials.

Do not unreasonably encumber the site with materials or equipment. Confine stockpiling of materials and 
location of storage sheds to the areas indicated. If additional storage is necessary, obtain and pay for such 
storage off site.

Lock automotive type vehicles, such as passenger cars and trucks and other mechanized or motorized 
construction equipment, when parked and unattended, so as to prevent unauthorized use. Do not leave such 
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vehicles or equipment unattended with the motor running or the ignition key in place.

C. Contractor Use of the Existing Building: Maintain the existing building in a safe and weather tight condition 
throughout the construction period. Repair damage caused by construction operations. Take all precautions 
necessary to protect the building and its occupants during the construction period.

Smoking or open fires will not be permitted within the building enclosure or on the premises.

1.05 ASBESTOS

A. It is not expected that any asbestos containing materials will be disturbed or found during the project work.

B. The scope of work covered under this project shall not include asbestos removal or any other asbestos-related 
work.

C. Prior to commencing any work, the Contractor shall thoroughly examine all parts of the buildings affected by
his work for possible presence of asbestos. The Contractor shall precisely identify the locations where he 
suspects his work will potentially disturb the existing asbestos. The Owner shall examine these locations for 
the presence of asbestos. If any of these locations contain asbestos, the Owner shall arrange for the removal of 
a sufficient amount of the asbestos-containing material to permit installation of the work by the Contractor 
without disturbing the asbestos.

D. The Owner shall be responsible for the removal of only that amount of asbestos-containing material that is 
initially identified by the Contractor in accordance with the procedure outlined above. Any asbestos removal 
required in excess of that initially identified shall be through a properly executed change order and at no cost 
to the Owner. Any such removal shall meet all applicable laws, rules and regulations.

E. If a contractor encounters some material which he is not sure if it is asbestos, work must not begin until it is 
verified through the Owner.

F. The asbestos materials must not be disturbed in any way by the Contractor. If any is disturbed, the Contractor 
responsible for the disturbance will be responsible for the cost of the clean-up by an accredited asbestos 
abatement contractor and decontamination of all areas contaminated by the asbestos disturbance.

G. The time required by the Owner for the removal of asbestos is not included in the specified time of 
completion for the contract.

1.06 OWNER OCCUPANCY

Construction on this project will be completed by the dates specified in the Supplementary General 
Conditions. The building will be occupied during portions of the construction period by students and staff.
The College reserves the right to undertake work by other contractors or in-house during the construction 
period. Contractor will cooperate and coordinate. Except for specific interruptions permitted by the College,
pedestrian and vehicular traffic shall be maintained continuously during the construction period.

The contractor shall coordinate with the Owner to allow the other activities in the building. He shall be 
responsible for securing his work area and for the safety of his workers and other occupants of the building. 

1.07 DISCREPANCIES IN DRAWINGS AND SPECIFICATIONS

Should the Contractor find discrepancies or ambiguities in, or omissions from, the Drawings or 
Specifications, or should he be in doubt as to their meaning, he shall at once notify the Engineer, who will 
issue an interpretation.

1.08 ALTERATIONS AND COORDINATION

A. General: The work of this Contract includes coordination of the entire work of the project, including 
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preparation of general coordination drawings, diagrams and schedules, and control of site utilization, from 
beginning of construction activity through project closeout and warranty periods.

B. Electrical Requirements: Except as otherwise indicated, comply with applicable provisions of The National 
Electrical Code (NEC) and standards by National Electrical Manufacturer's Association (NEMA), for 
electrical components of general work.

C. Provide Underwriters Laboratories listed and labeled products where applicable.

1.09 COMPLIANCE WITH FEDERAL AND STATE LAWS AND REGULATIONS

A. General: Contractor including his subcontractors shall comply with all applicable federal, state and local laws 
and regulations.

B. Administrative Requirements: The Contractor shall provide any documents required to comply with 
administrative and legal requirements. These include summary reports of sales tax and other assessments, as 
requested by the Owner, etc.

C. Certificates:

1. Inspection Certificates: It shall be the responsibility of the Contractor to request and coordinate 
inspections. Obtain all inspection certificates required by law, ordinances, rules and regulations of the 
Authorities having jurisdiction. Provide the Engineer certificates of such inspections, pay all fees, 
charges, and other expenses in connection therewith, prior to final payment.

2. Final payment will be made within thirty (30) consecutive days after acceptance of the work and the 
submission of notarized contractor's affidavit and letter certifying that no hazardous materials were 
introduced. The contractor's affidavit shall state: "This is to certify that all costs of materials, equipment, 
labor, and all else entering into the accomplishment of this contract, including payrolls, have been paid in 
full." The contractor’s certification letter shall state: “This is to certify that no hazardous materials,
including lead, asbestos, or PCBs were introduced into the building during the course of this project.  If it 
is discovered at a later date that an asbestos-containing product or hazardous material was used, (name of 
contractor) will remove it and restore the project to its original working condition at no cost to the 
Owner.”

1.10 COOPERATION WITH CITY GOVERNMENT

A. The Contractor shall cooperate with the Administration of the City/County and at all times shall endeavor to 
permit normal movement of vehicle and pedestrian traffic.

1.11 SPECIAL REQUIREMENT

A. Interruption of Utilities.

1. This building will be occupied during portions of the construction and the adjacent building will be
occupied during construction. Any interruption of utilities (electricity, water, heating, cooling, etc.) shall 
be minimized and undertaken through the owner with at least 5 days advanced notice. If necessary, work 
must be done at night, or over the weekend, or during holidays to minimize interruptions. No extra 
payment will be made for such work.

B. Access to Buildings.

1. The owner will make necessary arrangements for access to the premises. Coordinate with the Owner for 
all locked areas. It is the Contractor's responsibility to see that no un-authorized person gains access to 
construction areas. The Contractor shall coordinate with the Owner if access is required beyond normal 
working hours.

C. Employee Conduct.
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1. At any time during the construction and completion of the work covered by these specifications, if the 
conduct of any workman of the various crafts be adjudged ungentlemanly and a nuisance to the Owner or 
Engineer or if any workman be considered incompetent or detrimental to the work, the Contractor shall 
order such parties removed immediately from the grounds.

1.12 EXAMINATION OF PREMISES

A. Each Bidder prior to submitting a proposal shall examine the site and all conditions thereon. All proposals 
will be presumed to include all such existing conditions as may affect any work of this project; and failure to 
familiarize himself with any such conditions will in no way relieve the successful bidder from the necessity of 
furnishing all materials or performing any work that may be required to complete the work in accordance with 
the drawings and specifications, without additional cost to the Owner. Examination of premises shall be 
scheduled, by prior appointment only, with:

Mr. Keith Berger
Telephone: 919-918-7432

1.13 CORRESPONDENCE TO THE OWNER AND ENGINEER

A. All papers required to be delivered to the Owner shall, unless otherwise directed in writing to the 
Contractor, be delivered to Sud Associates, P.A., 1813 Chapel Hill Road, Durham, North Carolina 27707. 
A copy of these papers shall also be sent to the owner, in care of Mr. Keith Berger, Town of Carrboro,
100 Public Works Drive, Carrboro, NC 27510.

B. Copies of correspondence to the Engineer shall be sent to the Owner, in care of Mr. Keith Berger, Town 
of Carrboro, 100 Public Works Drive, Carrboro, NC 27510.

C. To the extent possible, communications shall be via e-mail with the Owner and Engineer being copied. 

1. The Owner’s e-mail address is: cberger@carrboronc.gov.
2. The Engineer’s e-mail address is: ddavis@sudassociates.com.

1.14 PARKING REQUIREMENT      

A. The contractor shall consult with the Owner for permissible parking locations and at all times shall endeavor 
to permit normal movement of vehicle and pedestrian traffic near the job site. The Contractor shall also
coordinate with the Owner for location of site trailer if one is required.

1.15 THE CONTRACT DOCUMENTS

A. The Contract Documents consist of Notice to Bidders, Standard General Conditions of the Construction 
Contract, Supplementary General Conditions, all sections of Division 1, the Drawings, and Specifications, 
including all bulletins, addenda, or other modifications of the Drawings and Specifications incorporated into 
the documents prior to their execution, the Proposal Form and supporting information submitted by the 
Contractor, the Contract Form, the Payment and Performance Bonds, Power of Attorney, and Insurance 
Certificates evidencing the needed coverages. All of these items together form the Contract Documents.

B. The contract will be awarded to the lowest responsible bidder for the entire work covered under this contract. 
Prior to contract award, the Contractor will be required to provide cost breakdowns requested by the Owner,
any certifications (Debarment, etc.) and any documents required to comply with legal and/or Grant 
requirements. Summary reports of sales tax and other assessments, as requested by the Owner, shall also be 
provided.

1.16 COMPLIANCE WITH MINORITY BUSINESS PARTICIPATION POLICY

See additional requirements listed separately.
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PART 2 - PRODUCTS (Not applicable)

PART 3 - EXECUTION (Not applicable)

END OF SECTION 01 01 00
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TOWN OF CARRBORO

CENTURY CENTER CHILLER REPLACEMENT 

AND DDC CONTROLS UPGRADE

Intent: It is the intention of the Specifications, Drawings, and Contract Documents, to replace major HVAC equipment 
and DDC controls with new equipment and DDC controls. This work shall include removal of one air-cooled chiller,
two pumps, DDC front-end and network, DDC controllers with integral actuators on 35 VAV boxes, and control 
valves on 3 air handlers. The work shall include taking possession of, delivering, and installing a new air-cooled 
chiller pre-purchased by the owner, providing two new pumps, DDC controllers with integral actuators for 35 VAV
boxes, control valves for 3 air handlers, and all electrical, plumbing, ductwork, piping, controls, fire alarm, painting,
patching, etc. for a complete job. The scope includes all work indicated or implied by the drawings and specifications. 
It includes all items that may not be specifically shown but are required for a complete and finished job or may be 
required by codes or regulations. Work on this project will be covered by a Single Prime Contract. The contractors 
shall coordinate their work. The Prime Contractor will be responsible for getting the general construction, mechanical, 
plumbing, electrical and other specialty work done by properly licensed Sub-contractors approved by the Owner. The 
scope of work under each contract includes, but is not limited to the following:

General:

1. Performance of all ancillary general construction work, such as installing house-keeping pads, pipe 
hangers, etc., needed for the project.

2. Removal and reinstallation of existing acoustic ceiling tiles as needed to accommodate the work.
3. Repair any damage to building components caused by removal of equipment and installation of new 

equipment.

Plumbing:

1. Verify existing floor drains are not clogged and clear them out if they are clogged.

Mechanical:

1. Remove one air-cooled chiller and prepare existing support rails for new chiller. Pick up air-cooled chiller 
that was pre-purchased by owner and is stored at an off-site location, deliver it to the construction site, 
install it, and be responsible for assisting chiller manufacturer with start-up and owner training, and be 
responsible for start date of warranty.

2. Replace one chilled water pump with one that is controlled by ASD (adjustable speed drive).
3. Replace one hot water pump with one that is balanced by ASD (adjustable speed drive).
4. Replace 3-way chilled water control valves on 3 air handlers with 2-way valves, and add a by-pass valve 

arrangement.
5. Replace DDC controllers with integral damper actuators on 35 VAV boxes with new DDC controllers 

with integral damper actuators.
6. Remove existing DDC thermostats and replace them with new DDC thermostats.
7. Provide new piping, pipe insulation, and ancillaries as indicated for a complete job.
8. Provide cleaning of piping and provide chemical feeders and treatment on hot and chilled water systems.
9. Test and balance air and water systems.

Electrical:

1. Disconnect the power from the existing equipment being removed.
2. Demolish electrical equipment that is not being re-used.
3. Provide power for new HVAC equipment, including conductors between the existing chiller disconnect 

and the new chiller, and a new circuit and breaker for heat trace.
4. Provide new conductors and breakers for two pumps.
5. Coordinate, schedule and conduct electrical inspections with the AHJ.
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Alternates:

1. Owner Preferred Alternate No. OP-M1: Provide DDC controls by Honeywell Building Technologies, subject 
to compliance with the requirements of the specifications.

The building must remain in operation throughout the period of construction. All services to it (water, 
electricity, etc.) must be operational with only brief interruptions.

Sequence of Construction

The contractor shall submit a construction sequence which meets the intent of accomplishing the construction within 
the planned time period. The owner will be occupying the building throughout the construction period. Work is 
expected to occur during normal business hours, with the exception of up to 6 VAV boxes which may require after-
hours work for the controls upgrade. The intent is to replace the chiller during the heating season, with chiller startup 
occurring no later than March 1, 2025.















 

 



 

 



























THIRD PARTY AGENCIES ACCREDITED BY THE NCBCC TO 
LABEL ELECTRICAL & MECHANICAL EQUIPMENT AS OF JANUARY 1, 2016 

 
Applied Research Laboratories Equipment Categories 
5371 Northwest 161st Street, Miami, Florida  33014 6, 8, 12, 14, 15, 18, 21, 22, 24, 31, & 43 
(305) 624-4800 
 
CSA International Equipment Categories 
178 Rexdale Boulevard, Toronto, Ontario, Canada M9W IR3 All 
(416) 747-2798 
 
Communication Certification Laboratory NEMKO-CCL, Inc. Equipment Categories 
1940 Alexander Street, Salt Lake City, UT 84119 7, 10, 11, 26, 27, & 28 
801-972-6146 
 
Curtis-Straus Equipment Categories 
527 Great Road, Littleton, Massachusetts  01460 7, & 26-28 
(978) 486-8880 x 296 
 
FM Approvals LLC Equipment Categories 
PO Box 9102, Norwood, Massachusetts  02062 4, 5, 9, 13, 17, 19, 24, 28, 31, 32, 39, 43, & 47-51 
(781) 762-4300  
 
IAPMO EGS Equipment Categories 
5001 East Philadelphia Drive, Ontario, California  91761 12, & 30 
(909) 472-4100 
 
Intertek Testing Services ITS-ETL Equipment Categories 
3933 US Route 11, Cortland, New York 13045-2014 All except 21 
(607) 753-6711 
 
Intertek Testing Services ITS-Warnock Equipment Categories 
3933 US Route 11, Cortland, New York 13045-2014 17, 18, 21, 24, & 25 
(607) 753-6711 
 
MET Laboratories Equipment Categories 
2200 Gateway Centre Blvd., Suite 215, Morrisville, NC  27560 7, 10 - 16, 18, 22, 23, 26 - 31, 37 - 40, 43, 44, 47, 48, & 50 
(919) 481-9319  
 
National Technical Systems (NTS)                                                  Equipment Categories 
533 Main Street, Acton, MA 01720                                                   26, 27, & 28 
(978) 263-2933 
 
NSF International Equipment Categories 
789 North Dixboro Road, Ann Arbor, Michigan  48105-9723 11-16, 26-31, 40, 43, & 48 
(734) 769-8010 
 
Omni-Test Laboratories Equipment Categories 
13327 NE Airport Way, Portland, Oregon  97230 17, 18, & 21 
(503) 643-3788 
 
PFS Corporation Equipment Categories 
1507 Matt Pass, Cottage Grove, Wisconsin  53527 17, 19, 20, 21, & Replacement Blowers & coils  
(608) 839-1013 
 
QPS Evaluation Services, Inc. Equipment Categories 
81 Kelfield Street, Unit 8, Toronto, Ontario, Canada M9W 5A3 6-12, 14-16, 22, 23, 26-29, 31, 36, 39, 40, 43, 46-48, 50, & 51 
(416) 241-8857 x 422 
 
RADCO Equipment Categories 
3220 East 59th Street, Long Beach, California  90805 17, 18, & Replacement blowers & coils 
(310) 272-7231 
 
Salus Engineering International Equipment Categories 
3004 Scott Boulevard, Santa Clara, California  95054 16, 28, 37, 43, & 50  
(408) 235-8831 
 
SGS Consumer Testing Services Equipment Categories 
620 Old Peachtree Road, Suite 100, Suwanee, GA  30024                       1-5, 9-16, 22, 26-31, 33, 35-41, 43, 47-48, & 50-51 
(770) 570-1800  
 
TUV SUD America                                                                                     Equipment Categories 
10 Centennial Drive, Peabody, MA  01960                       4-8, 10-20, 22, 23, 26-29, 31, 35, 36, 38, 39, 43, 46-48, & 50 
(978) 573-2530  
 
TUV Rheinland of North America Equipment Categories 
762 Park Avenue, Youngsville, North Carolina  27596 7-9, 11-14, 16, 26-28, 31, 40, 43, 47, & 48 
(919) 554-3668 
 
Underwriters Laboratories, Inc. Equipment Categories 
12 Laboratory Drive, RTP, North Carolina 27709 All  
(919) 549-1400 



EQUIPMENT CATEGORIES 
 

1. Conductors for General Wiring 
2. Flexible Cords 
3. Wires and Cables for Special Applications 
4. Materials and Components for Special Applications 
5. Alarm Signal and Detecting System Components 
6. CATV and Radio Distribution System Components 
7. Communication System Components 
8. Radio and Television Components 
9. Energy Management System Components and Controllers 
10. Sound Recording and Reproduction Equipment 
11. Fixed Office Appliances and Business Equipment 
12. Electrical Appliances 
13. Electric Space Heating Equipment and Accessories 
14. Air Conditioning Equipment and Accessories 
15. Heat Pump Equipment and Accessories 
16. Refrigeration Equipment and Accessories 
17. Gas Fired Heating Equipment and Accessories 
18. Gas Fired Appliances 
19. Oil Fired Heating Equipment and Accessories 
20. Oil Fired Appliances 
21. Solid Fuel Heating Equipment 
22. Fans and Ventilators 
23. Filtering Equipment 
24. Duct Materials Including Dampers 
25. Chimneys and Vents 
26. Electrical Data Processing Equipment 
27. Medical, Dental, and X-Ray Equipment 
28. Laboratory Equipment, Electrical Measuring, and Testing Equipment 
29. Food Preparation Machines 
30. Swimming Pool and Spa Equipment 
31. Miscellaneous Fixed Equipment - Amusement Machines, Animal Care, Appliances 
  Battery Chargers, Cleaning Machines, etc. 
32. Fire Extinguishing Equipment 
33. Circuit Breakers 
34. Fuses 
35. Wiring Devices, Attachment Plugs and Toggle Switches 
36. Switches and Switching Devices - Other than Toggle 
37. Panelboards 
38. Switchboards 
39. Transformers 
40. Electrical Signs and Accessories 
41. Ground-Fault Circuit Interrupters 
42. Ground-Fault Sensing and Relaying Equipment 
43. Industrial Control Equipment - Motor Controllers, Industrial Control Panels, 
  Motor Control Centers, Motorized Valves, Solenoids, etc. 
44. Transient Voltage Surge Suppressors and Filters 
45. Lightning Protection System Components and Lightning Protection Devices 
46. Metering Enclosures and Meter Sockets 
47. Emergency Lighting and Power Equipment System Components 
48. Lighting Fixtures, Lamp Holders, and Accessories 
49. Auxiliary Gutters, Junction, Pull and Outlet Boxes, and Cabinets and Cutout Boxes 
50. Electrical Equipment for Hazardous Locations 
51. Grounding and Bonding Equipment 
52. Wire Connectors, Lugs, and Terminal Fittings 
53. Insulating Tape and Closures 
 



Town of Carrboro Project # 20-2023 Shop Drawings, Product Data and Samples
Century Center Chiller Replacement and DDC Controls Upgrade 01 65 00 - 1

SECTION 01 65 00

SHOP DRAWINGS, PRODUCT DATA AND SAMPLES

PART 1 - GENERAL

1.01 RELATED DOCUMENTS:

A. Drawings, Notice to Bidders and Standard General Conditions of the Construction Contract, including 
Supplementary General Conditions and Division-1 Specification sections, apply to work of this section.

1.02 DESCRIPTION OF REQUIREMENTS:

A. General: This section specifies procedural requirements for non-administrative submittals including shop 
drawings, product data, samples and other miscellaneous work-related submittals. Shop drawings, product 
data, samples and other work-related submittals are required to amplify, expand and coordinate the 
information contained in the Contract Documents.

1. ALL SUBMITTALS SHALL BE ACCOMPANIED BY THE MANUFACTURER'S MODEL 
NUMBER, PRODUCT DESCRIPTION, PARTS LIST, OPERATING INSTRUCTIONS, 
MAINTENANCE INSTRUCTIONS, DIAGNOSTIC AND TROUBLE SHOOTING DATA AND 
COMPLETE REPAIR MANUAL.  SUBMITTALS WILL NOT BE PROCESSED UNTIL ALL THIS 
DATA IS RECEIVED AND APPROVED BY THE DESIGNER.

2. Refer to other Division-1 sections and other contract documents for specifications on administrative, 
non-work related submittals. Such submittals include, but are not limited to the following items:

a) Permits.
b) Payment applications.
c) Performance and payment bonds.
d) Insurance certificates.
e) Inspection and test reports.
f) Schedule of values.
g) Progress reports.
h) Listing of subcontractors.

B. Shop drawings are technical drawings and data that have been specially prepared for this project, including 
but not limited to the following items:

1. Fabrication and installation drawings.
2. Setting diagrams.
3. Shopwork manufacturing instructions.
4. Templates.
5. Patterns.
6. Coordination drawings (for use on-site).
7. Schedules.
8. Design mix formulas.
9. Contractor's engineering calculations.
10. Standard information prepared without specific reference to a project is not considered to be shop 

drawings.

C. Product data includes standard printed information on manufactured products that has not been 
specially-prepared for this project, including but not limited to the following items:

1. Manufacturer's product specifications and installation Instructions.
2. Standard color charts.
3. Catalog cuts.
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4. Roughing-in diagram and templates.
5. Standard wiring diagrams.
6. Printed performance curves.
7. Operational range diagrams.
8. Mill reports.
9. Standard product operating and maintenance manuals.

D. Samples are physical examples of work, including but not limited to the following items:

1. Partial sections of manufactured or fabricated work.
2. Small cuts or containers of materials.
3. Complete units of repetitively-used materials.
4. Swatches showing color, texture and pattern.
5. Color range sets.
6. Units of work to be used for independent inspection and testing.

E. Miscellaneous submittals are work-related, non-administrative submittals that do not fit in the three previous 
categories, including, but not limited to the following:

1. Specially-prepared and standard printed warranties.
2. Maintenance agreements.
3. Workmanship bonds.
4. Survey data and reports.
5. Project photographs.
6. Testing and certification reports.
7. Record drawings.
8. Field measurement data.
9. Operating and maintenance manuals.
10. Keys and other security protection devices.
11. Maintenance tools and spare parts.
12. Overrun stock.

1.3 SUBMITTAL PROCEDURES:

A. General: Refer to the General Conditions for basic procedures for submittal handling:

B. Coordination: Coordinate the preparation and processing of submittals with the performance of the work.
Coordinate each separate submittal with other submittals and related activities such as testing, purchasing, 
fabrication, delivery and similar activities that require sequential activity.

1. Coordinate the submittal of different units of interrelated work so that one submittal will not be delayed 
by the Designer's need to review a related submittal. The Designer reserves the right to withhold action on 
any submittal requiring coordination with other submittals until related submittals are forthcoming.

C. Coordination of Submittal Times: Prepare and transmit each submittal to the Designer sufficiently in advance 
of the scheduled performance of related work and other applicable activities. Transmit different kinds of 
submittals for the same unit of work so that processing will not be delayed by the Designer's need to review 
submittals concurrently for coordination.

1. Review Time: Allow sufficient time so that the installation will not be delayed as a result of the time 
required to properly process submittals, including time for resubmittal, if necessary. Advise the Designer 
on each submittal, as to whether processing time is critical to the progress of the work, and if the work 
would be expedited if processing time could be shortened.

a) Allow two weeks for the Designer's initial processing of each submittal. Allow a longer time period 
where processing must be delayed for coordination with subsequent submittals. The Designer will 
advise the Contractor promptly when it is determined that a submittal being processed must be 
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delayed for coordination.
b) Allow one week for reprocessing each submittal.
c) No extension of time will be authorized because of the Contractor's failure to transmit submittals to 

the Designer sufficiently in advance of the work.

D. Submittal Preparation: Mark each submittal with a permanent label for identification. Provide the following 
information on the label for proper processing and recording of action taken.

1. Project name.
2. Date.
3. Name and address of Designer.
4. Name and address of Contractor.
5. Name and address of subcontractor.
6. Name and address of supplier.
7. Name of manufacturer.
8. Number and title of appropriate specification section.
9. Drawing number and detail references, as appropriate.
10. Similar definitive information as necessary.

Provide a space on the label for the Contractor's review and approval markings, and a space for the Designer's 
"Action" marking.

E. Submittal Transmittal: Package each submittal appropriately for transmittal and handling. Transmit each 
submittal from the Contractor to the Designer, and to other destinations as indicated, by use of a transmittal 
form. Submittals received from sources other than the Contractor will be returned to the sender "without 
action."   

F. Transmittal Form: Prepare a draft of a transmittal form and submit it to the Designer for acceptance. Provide
the form places for the following information.

1. Project name.
2. Date.
3. To:
4. From:
5. Names of subcontractor, manufacturer, and supplier.
6. References.
7. Category and type of submittal.
8. Submittal purpose and description.
9. Submittal and transmittal distribution record.
10. Signature of transmitter.
11. Contractor's certification stating that the information submitted complies with the requirements of the 

Contract Documents, with a place for the Contractor's signature.

Record relevant information and requests for data on the transmittal form. On the transmittal form, or on a 
separate sheet attached to the form, record deviations from the requirements of the Contract Documents, if 
any, including minor variations and limitations.

1.04 SPECIFIC SUBMITTAL REQUIREMENTS:

A. General: Specific submittal requirements for individual units of work are specified in the applicable 
specification section. Except as otherwise indicated in the individual specification sections, comply with the 
requirements specified herein for each type of submittal.

Where it is necessary to provide intermediate submittals between the initial and final submittals, provide and 
process intermediate submittals in the same manner as for initial submittals.

B. Shop Drawings: Information required on shop drawings includes dimensions, identification of specific 
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products and materials which are included in the work, compliance with specified standards and notations of 
coordination requirements with other work. Provide special notation of dimensions that have been established 
by field measurement. Highlight, encircle or otherwise indicate deviations from the contract documents on 
the shop drawings.   

1. Coordination Drawings: Provide coordination drawings where required for the integration of the work, 
including work first shown in detail on shop drawings or product data. Show sequencing and relationship 
of separate units of work which must interface in a restricted manner to fit in the space provided, or 
function as indicated. Coordination drawings are considered shop drawings and must be definitive in 
nature.

2. Do not permit shop drawing copies without an appropriate final "Action" marking by the Designer to be 
used in connection with the work.

C. Preparation: Submit newly prepared information, drawn to accurate scale on sheets not less than 8-1/2" x 11"; 
except for actual pattern or template type drawings, the maximum sheet size shall not exceed 24" x 36".
Indicate the name of the firm that prepared each shop drawing and provide appropriate project identification 
in the title block. Provide a space not less than 20 sq. in. beside the title block for marking the record of the 
review process and the Designer's "Action" marking.

1. Do not reproduce contract documents or copy standard printed information as the basis of shop drawings. 
Shop drawings which are submitted to the Designer without Contractor's signed and dated "Approval" 
stamp permanently affixed will be returned without action.

D. Final Submittal: Submittals of shop drawings and manufacturer’s data, etc. shall be provided to the 
Designer electronically in PDF format. The Designer will review the submittals and return them 
electronically. The exception would be color samples or other material that cannot be adequately 
represented electronically, and these should be submitted as five (5) hard copies. The Designer will 
review them and return three (3) copies.

E. Product Data: General information required specifically as product data includes manufacturers standard 
printed recommendations for application and use, compliance with recognized standards of trade associations 
and testing agencies, and the application of their labels and seals (if any), special notation of dimensions 
which have been verified by way of field measurement, and special coordination requirements for interfacing 
the material, product or system with other work.

F. Preparation: Collect required product data into a single submittal for each unit of work or system. Mark each 
copy to show which choices and options are applicable to the project. Where product data has been printed to 
include information on several similar products, some of which are not required for use on the project, or are 
not included in this submittal, mark the copies to show clearly that such information is not applicable.

1. Where product data must be specially prepared for required products, materials or systems, because 
standard printed data is not suitable for use, submit data as "shop drawings" and not as "product data".

G. Submittals: Product data submittal is required for information and record and to determine that the products, 
materials and systems comply with the provisions of the contract documents. Therefore, the initial submittal is 
also the final submittal, except where the Designer observes that there is non-compliance with the provisions 
of the contract documents and returns the submittal promptly to the Contractor marked with the appropriate 
"Action".

H. Provide a preliminary single-copy submittal where required, for selection of options by the Designer.

1. Initial Submittal: Except as otherwise indicated in individual sections of these specifications, 
electronically submit each required product data submittal. The Designer will return the submittal 
electronically marked with "Action" and corrections or modifications as required.

2. Do not submit product data or allow its use on the project, until compliance with the requirements of the 
contract documents has been confirmed by the Contractor.
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3. Final Distribution: Furnish copies of product data to subcontractors, suppliers, fabricators, 
manufacturers, installers, governing authorities and others as required for proper performance of the 
work. Show distribution on transmittal forms.

4. Installation Copy: Do not proceed with installation of materials, products and systems until a copy of 
product data applicable to the installation is in the possession of the installer. Do not permit the use of 
unmarked copies of product data in connection with the performance of the work.

I. Samples: Submit samples for the Designer's visual review of general generic kind, color, pattern, and texture, 
and for a final check of the coordination of these characteristics with other related elements of the work.
Samples are also submitted for quality control comparison of these characteristics between the final samples 
submittal and the actual work as it is delivered and installed.

1. Refer to individual work sections of these specifications for additional sample requirements, which may 
be intended for examination or testing of additional characteristics. Compliance with other required 
characteristics is the exclusive responsibility of the Contractor; such compliance is not considered in the 
Designer's review and "Action" indication on sample submittals.

2. Documentation required specifically for sample submittals includes a generic description of the sample, 
the sample source or the product name or manufacturer, compliance with governing regulations and 
recognized standards. In addition, indicate limitations in terms of availability, sizes, delivery time, and 
similar limiting characteristics.

J. Preparation: Where possible provide samples that are physically identical with the proposed material or 
product to be incorporated in the work; provide full scale, fully fabricated samples cured and finished in the 
manner specified. Where variations in color, pattern, or texture are inherent in the material or product 
represented by the sample, submit multiple units of the sample (not less than 3 units), which show the 
approximate limits of variations. Where samples are specified for the Designer's selection of color, texture or 
pattern, submit a full set of available choices for the material or product. Mount, display, or package samples 
in the manner specified to facilitate the review of indicated qualities. Prepare samples to match the Designer's 
sample where so indicated.

K. Submittal: At the Contractor's option and depending upon the nature of the anticipated response from the 
Designer, the initial submittal of samples may be either a preliminary submittal or a final submittal.

1. Preliminary submittal, of a single set of samples, is required where requirements indicate the Designer's 
selection of color, pattern, texture, or similar characteristics from a manufacturer's range of standard 
choices is necessary. Preliminary submittals will be reviewed and returned with the Designer's "Action" 
marking.

2. Final Submittals: Submit two (2) sets of samples in the final submittal, one set will be returned.
3. Distribution of Samples: Maintain the final submittal sets of samples, as returned by the Designer, at the 

project site, available for quality control comparisons throughout the course of performing the work. In 
addition, final submittal sets may be used to obtain final acceptance of the work associated with each set.
Prepare and distribute additional sets of samples to subcontractors, suppliers, fabricators, manufacturers, 
installers, governing authorities, and others are required for proper performance of the work. Show final 
distribution on transmittal forms.

L. Miscellaneous Submittals:

1. Inspection and Test Reports: Classify each inspection and test report as being either "shop drawings" or 
"product data" depending on whether the report is specially prepared for the project, or a standard 
publication of workmanship control testing at the point of production. Process inspection and test reports 
accordingly.

2. Warranties: Refer to section "Products and Substitutions" for specific general requirements on warranties, 
product bonds, workmanship bonds and maintenance agreements. In addition to copies desired for the 
Contractor's use, furnish 2 executed copies of such warranties, bonds or agreements. Provide 2 additional 
copies where required for maintenance manuals.

3. Standards: Where submittal of a copy of standards is indicated, and except where copies of standards are 
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specified as an integral part of a "Product Data" submittal, submit a single copy of standards for 
Designer's use. Where workmanship, whether at the project site or elsewhere is governed by a standard, 
furnish additional copies of the standard to fabricators, installers and others involved in the performance 
of the work.   

4. Closeout Submittals: Refer to individual sections of these specifications for specific submittal 
requirements of project closeout information, materials, tools, and similar items. 

5. Record Documents: Furnish set of original documents as maintained on the project site. Along with 
original marked-up record drawings provide 2 photographic copies of marked-up drawings.

6. Operating Maintenance, Repair and Diagnostic Manuals: Furnish 4 sets.
7. Materials and Tools: Refer to individual sections of these specifications for required quantities of spare 

parts, extra and overrun stock, maintenance tools and devices, keys, and similar physical units to be 
submitted. 

M. General Distribution: Provide additional distribution of submittals to subcontractors, suppliers, fabricators, 
installers, governing authorities, and others as necessary for the proper performance of the work. Include 
such additional copies of submittals in the transmittal to the Designer where the submittals are required to 
receive "Action" marking before final distribution. Record distributions on transmittal forms.

1.05 DESIGNER'S ACTION:

A. General: Except for submittals for the record and similar purposes, where action and return on submittals is 
required or requested, the Designer will review each submittal, mark with appropriate "Action", and where 
possible return within 2 weeks of receipt. Where the submittal must be held for coordination, the Designer 
will advise the Contractor without delay. 

1. Action Stamp: Submittals returned to the Contractor with the Engineer's "REVIEWED" or "REVIEWED 
WITH NOTATIONS" stamp need not be resubmitted for approval; however, any notes or corrections 
indicated by the Engineer on the "REVIEWED WITH NOTATIONS" submittals shall be complied with 
in the selection, fabrication, and installation. Two hard copies or one pdf copy of corrected shop drawings 
marked "REVIEWED WITH NOTATIONS" shall be submitted to the Engineer for record.

2. If submittals are stamped for resubmittal, corrections shall be made on the original submittals; and the 
new submittals shall be submitted for review.

3. Review of samples, cuts and shop drawings, and matter submitted for approval, shall not be construed as 
relieving the Contractor of compliance with the Specifications, even if such approval is made in writing, 
unless the attention of the Engineer is called to the noncomplying features by letter accompanying the 
submitted matter.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 65 00
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SECTION 23 05 30
ELECTRICAL PROVISIONS FOR MECHANICAL WORK

PART 1 - GENERAL

1.01 RELATED DOCUMENTS AND RELATED WORK SPECIFIED ELSEWHERE:

A. Related Documents

1. Drawings, Standard General Conditions of the Construction Contract, including Supplementary General 
Conditions, Division 01 Specification sections, other Division 23 specification sections, and Division 26 
Sections apply to work of this section.

B. This section is a Division 23 Basic Mechanical section and is a part of each Division 23 section making 
reference to electrical provisions of Mechanical work specified within.

1.02 DESCRIPTION OF WORK

A. Extent of electrical provisions to be provided as mechanical work is indicated in other Division 23 sections, 
on drawings, and as further specified in this section.

B. All work on this project will be done through a single prime contract.  All power and control wiring and other 
electrical work shown is the responsibility of the prime contractor.  These include but are not necessarily 
limited to the following:

1. Motors for mechanical equipment.
2. Starters for motors of mechanical equipment whether or not starter is specifically indicated to be 

furnished with the mechanical equipment.  Unless otherwise noted, the mechanical contractor shall 
provide all motor starters, and combination starters/disconnects required for mechanical equipment. 
Motors being equipped with adjustable speed drives (ASD’s) will not require starters. The mechanical 
contractor shall provide the ASD’s.

3. All electrical equipment and devices (panels, disconnects, circuit breakers, etc.).
4. All interlock and control wiring required for sequence of operation of mechanical devices provided for 

mechanical systems.  
5. All power wiring for mechanical equipment and all power and low voltage wiring for the DDC controls.
6. Any power wiring required for mechanical equipment not specifically shown on electrical drawings or 

specified in Division 26.
7. Duct smoke detectors, if provided per NFPA 90A requirements, shall be furnished and wired by Division 

26, installed by Division 23. Fire alarm AHU shut down circuits shall be wired from the fire alarm control 
panel to a termination point, adjacent to the AHU control, under Division 26. AHU control wiring from 
the termination point to the equipment shall be under Division 23.

C. Refer to other Division-23 sections for specific individual mechanical equipment electrical requirements.

D. Refer to Division-26 sections for any electrical equipment not included in this section and for materials and 
methods of other electrical components.

1.03 QUALITY ASSURANCE

A. Coordination with Electrical Work: Wherever possible, match elements of electrical provisions of 
mechanical work with similar elements of electrical work specified in Division 26 sections. Comply with 
applicable requirements of Division 26 sections for electrical work of this section which is not otherwise 
specified.

B. Standards: For electrical equipment and products, comply with applicable NEMA standards, and refer to 
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NEMA standards for definitions of terminology herein. Comply with National Electrical Code (NFPA 70) for 
workmanship and installation requirements.  Electrical work shall be done in accordance with Codes listed 
and also requirements of Division 26.

1.04 SUBMITTALS

A. Listing, Motors of Mechanical Work: Concurrently with submittal of mechanical products listing (Basic 
Mechanical requirements), submit separate listing showing rating, power characteristics, application 
(connected equipment), and general location of every motor to be provided with mechanical work. Submit 
updated information promptly when and if initial data is revised.

B. Include in listing of motors, notation of whether motor starter is furnished or installed integrally with motor or 
equipment containing motor.

C. Product Data of Motor Control Equipment

D. Product Data of Motor Safety Disconnect Equipment.

E. Product Data of ASD Cables

PART 2 - PRODUCTS

2.01 MOTORS

A. Manufacturer: Except where item of mechanical equipment (which otherwise complies with requirements) 
must be integrally equipped with motor produced by another manufacturer, provide motors for mechanical 
equipment manufactured by one of the following:

1. Baldor Electric Co.
2. General Electric Co.
3. Reliance Electric Co.
4. U.S. Electric Motor Co.

B. Motor Characteristics: Except where more stringent requirements are indicated, and except where required 
mechanical equipment cannot be obtained with fully complying motor, comply with the following 
requirements for motors of mechanical work:

1. Temperature Rating: Rated for 40 deg.C environment with maximum 50 deg.C temperature rise for 
continuous duty at full load.  Insulation shall be Class F.

2. Starting Capability: Provide each motor capable of making starts as frequently as necessary by automatic 
control system, and not less than 5 starts per hour for manually controlled motors.

C. Phases and Current Characteristics: Unless otherwise noted, provide squirrel-cage induction polyphase 
motors for 1/2 hp and larger, and provide capacitor-start single-phase motors for 1/3 hp and smaller, except 
1/6 hp and smaller may, at equipment manufacturer's option, be split-phase type. Coordinate current 
characteristics with power specified in Division 26 sections, and with individual equipment requirements 
specified in other Division 23 requirements. For 2-speed motors provide 2 separate windings on polyphase
motors. Unless otherwise noted all polyphase motors shall be suitable for 240 volt, 3 phase, 60 Hz service.

D. Service Factor: 1.15 for polyphase motors and 1.35 for single-phase motors.

E. Motor Construction: Provide general purpose, continuous duty motors, Design "B" except "C" where 
required for high starting torque.  For motors controlled by variable speed drives, provide inverter duty 
motors that comply with NEMA MG1-Part 31 Definite Purpose Inverter-Fed Polyphase Motors.

F. Frames: NEMA No. 56 or Type T(unless otherwise noted)
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G. Bearings: Ball or roller bearings with inner and outer shaft seals, regreasable except permanently sealed 
where motor is normally inaccessible for regular maintenance.

H. Motor shaft grounding: Provide low impedance shaft grounding rings and brushes for ASD controlled motors 
as a path for induced shaft currents. This applies to induction motors, not to permanent magnet motors.

I. Where belt drives and other drives produce lateral or axial thrust, in motor, provide bearings designed to resist 
thrust loading. Refer to individual sections of Division 23 for fractional-hp light-duty motors where 
sleeve-type bearings are permitted.

J. Enclosure Type: Except as otherwise indicated, provide TEFC motors.  Refer to individual sections of 
Division 23 for other enclosure requirements.

K. Overload Protection: Provide built-in thermal overload protection and, where indicated, provide internal 
sensing device suitable for signaling and stopping motor at starter.

L. Noise Rating: Provide "Quiet" rating on motors.

M. Efficiency: All permanently wired motors of 1 HP or more shall have a nominal full load motor efficiency 
not less than that required by ASHRAE 90.1.  Unless otherwise specified, provide premium efficiency 
motors.

N. Name Plate: Provide metal nameplate on each motor, indicating full identification of manufacturer, ratings, 
characteristics, construction, special features and similar information.

2.02 EQUIPMENT FABRICATION

A. General: Fabricate mechanical equipment for secure mounting of motors and other electrical items included 
in work. Provide either permanent alignment of motors with equipment, or adjustable mountings as applicable 
for belt drives, gear drives, special couplings and similar indirect coupling of equipment. Provide safe, 
secure, durable, and OSHA compliant removable guards for motor drives, arranged for lubrication and similar 
running-maintenance without removal of guards.

2.03 MOTOR STARTERS

A. Manufacturers: Subject to compliance with requirements, provide motor starters of one of the following (for 
each type and rating of motor starter):

1. Eaton Corp.
2. General Electric Co.
3. Square D Co.
4. Siemens

B. General: Except as otherwise indicated, provide motor starters and ancillary components which comply with 
manufacturer's standard materials, design and construction in accordance with published product information, 
and as required for complete installation.

C. Type and size of starter shall be as recommended by motor manufacturer and the driven equipment 
manufacturer for applicable protection and start-up condition.

D. Motor Starter Characteristics:

1. Enclosures:  NEMA 1, general purpose enclosures with padlock ears, except in wet locations shall be 
NEMA 3R with conduit hubs, or units in hazardous locations which shall have NEC proper class and 
division.

2. Manual switches shall have pilot lights and extra positions for multi-speed motors.
3. Overload protection:  Electronic solid state overload relays with integral phase loss protection.



Town of Carrboro Project # 20-2023 Electrical Provisions for Mechanical Work
Century Center Chiller Replacement and DDC Controls Upgrade 23 05 30 - 4

E. Magnetic Starters:

1. Maintained contact push buttons and pilot lights, properly arranged for single speed or multi-speed 
operation as indicated.

2. Trip-free thermal overload relays, each phase.
3. Interlocks, pneumatic switches and similar devices as required for coordination with control requirements 

of mechanical equipment.  Multi-Speed starters shall be provided with integral time delay transition 
between "FAST" and "SLOW" speeds. 

4. Built-in control circuit transformer, fused on line and load side to match coil voltages of controls 
elements. Train wiring to maintain separation of line, load and controls voltage conductors.

5. Externally operated manual reset.
6. Under-voltage release or protection.

F. Motor Connections: Liquid-tight flexible conduit not to exceed 4’-0” in length, except where plug-in 
electrical cords are specifically indicated.

G. Combination Non-Reversing Starters: Provide full voltage alternating-current combination non-reversing 
starters, consisting of starter and disconnect switch mounted in common enclosure, of types, sizes, ratings, 
and NEMA sizes as required.  Equip starters with electrical interlocks for interfacing with other starters.  
Equip starters with block type manual reset overload relays and with circuit breakers or non-fusible 
disconnect switches. 

H. Provide ground bus bars or double-barrel ground lugs to maintain low impedance ground path from motor.

I. Provide operating handle for disconnect mechanism with indication and control of switch position, with 
enclosure door either opened or closed, and capable of being padlocked in OFF position. Construct and 
mount starters and disconnect switches in single NEMA Type 1 enclosure: coat with manufacturer's standard 
color finish.

J. AC Fractional HP Manual Starters:  Provide single-phase fractional HP manual motor starters, of sizes and 
ratings required.  Equip with manually operated quick-make, quick-break toggle mechanisms; and with 
one-piece melting alloy type thermal units.  Starter to become inoperative when thermal unit is removed.  
Provide starters with double break silver alloy contacts, visible from both sides of starter; green pilot lights 
and switch capable of being padlocked OFF.  Enclose starter unit in NEMA Type 1 general purpose enclosure 
suitable for flush mounting; coat with manufacturer's standard color finish.

2.04 WIRING 

A. Wiring shall be 600 volt rated thermoplastic insulated listed for the use and conditions they are installed in.

B. Low voltage wiring shall be AWG no. 16 or larger as needed to accommodate voltage drop , color coded 
wire or cable.   Line voltage wiring shall be not smaller than no. 12 AWG.   All wire shall be run in rigid 
conduit with outlet boxes and fittings in a manner specified in the electrical specifications.  All ground wire 
shall be insulated green run inside raceway system with current carrying conductors.  All wire shall be pulled 
to every pump, disconnect, starter motor etc.  Conduit shall not be used as ground.

C. All raceway, wiring and electrical installations shall comply with Division 26.

2.05 DISCONNECTS

A. Non Fused. 

1. Wall mounted, standard duty, single throw in NEMA-l enclosure or NEMA 3R enclosure, weatherproof 
for exterior locations.   Single pole or three pole as required with insulated solid neutral double-barrel
lug/bar and bonded ground double-barrel lug/bar.   External handle lockable in the open position.   
Disconnect switches shall be provided wherever the code requires local disconnecting means.

2. Make - Square D, EATON, General Electric or Siemens.
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B. Fused Disconnect Switches

1. Fused disconnect switches shall be used only where fuse ratings are established on equipment nameplates 
in lieu of MOCP ratings. Use enclosed circuit breakers where possible.

2. Single throw, quick-make, quick-break Number of poles as required by load.   NEMA-1 general purpose 
enclosure indoors in dry locations, NEMA 3R weatherproof enclosure outside. Standard fuse clips, 
lockable in open position.   Rating 250 or 600 VAC as required.

3. Accessories: Provide a shield and a strap for removing the fuse.
4. Make - Square D, EATON, General Electric or Siemens.

2.06 MOLDED CASE CIRCUIT BREAKERS (MCCB)

A. Manufacturers:  Subject to compliance with requirements, provide MCCB's of one of the following:

1. EATON Corp.
2. General Electric
3. Siemens
4. Square D

B. General:  MCCB's shall be industrial grade (bolt-on) with ratings and special features as scheduled on 
drawings.  Trips shall be thermal magnetic with inverse time delay and instantaneous time-current 
characteristics. 225 ampere frame and larger MCCB's shall have interchangeable trips and adjustable 
magnetic feature.  MCCB's used outdoors shall have ambient compensating trips.  MCCB's used for switching 
lights shall be rated for switching duty and shall be so labeled. MCCB's used for overcurrent protection for 
HVAC equipment shall be rated "HACR" type and shall be so labeled.  MCCB's to be installed in existing 
panelboards shall be of the same manufacturer as the panelboard and listed for the use.

C. Ganged use of single-pole breakers for multi-pole applications is not acceptable.

2.07 ENLOSED CIRCUIT BREAKERS (ECB)

A. Manufacturers:  Subject to compliance with requirements, provide ECB's of one of the following:

1. EATON Corp.
2. General Electric
3. Siemens
4. Square D

B. General:  ECB’s shall be used where possible for motor and mechanical equipment disconnect switches.
Fused disconnect switches shall only be used where fuse ratings and no MOCP ratings are shown on the 
nameplate.

C. ECB ratings shall be per NEC and manufacturer’s documentation, in that order where conflicts may exist.

D. Ganged use of single-pole breakers for multi-pole applications is not acceptable.

2.08 ADJUSTABLE SPEED DRIVES

A. Refer to Section 230571 Adjustable Speed Drives.

B. Wiring between Adjustable speed drives and motors shall be ASD rated premanufactured cable with 
twisted motor leads in raceway to reduce EMF.

PART 3 - EXECUTION

3.01 INSTALLATION
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A. Install motors on motor mounting systems in accordance with motor manufacturer's instructions, securely 
anchored to resist torque, drive thrusts, and other external forces inherent in mechanical work. Secure 
sheaves and other drive units to motor shafts with keys and Allen set screws, except motors of 1/3 hp and less
may be secured with Allen set screws on flat surface of shaft. Unless otherwise indicated, set motor shafts 
parallel with machine shafts.

B. Install motor starters, in accordance with equipment manufacturer's written instructions and with recognized 
industry practices; complying with applicable requirements of NEC, UL and NEMA standards, to ensure that 
products fulfill requirements.

C. Coordinate with other work including motor and electrical wiring/cabling work, as necessary to interface 
installation of motor starters with other work.

D. Tighten connectors and terminals, including screws and bolts, in accordance with equipment manufacturer's 
published torque tightening values for equipment connectors.  Where manufacturer's torquing requirements 
are not indicated, tighten connectors and terminals to comply with tightening torques specified in UL Std 
486A.

3.02 ADJUSTING AND CLEANING

A. Inspect electrical starter's operating mechanisms for malfunctioning and, where necessary, adjust units for free 
mechanical movement.

B. Touch-up scratched or marred surfaces to match original finish.

3.03 FIELD QUALITY CONTROL

A. Subsequent to connecting wires/cables, energize motor starter circuitry and demonstrate functioning of 
equipment in accordance with requirements; where necessary correct malfunctioning units, phase rotation at 
the motor to maintain distribution system phase color sequence and then retest to demonstrate compliance.  

END OF SECTION 23 05 30
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SAFETY CONSIDERATIONS
Installing, starting up, and servicing air-conditioning equip-

ment can be hazardous due to system pressures, electrical
components, and equipment location (roofs, elevated struc-
tures, etc.).

Only trained, qualified installers and service mechanics
should install, start up, and service this equipment (Fig. 1).

Untrained personnel can perform basic maintenance func-
tions such as cleaning coils. All other operations should be
performed by trained service personnel.

When working on the equipment, observe precautions in the
literature and on tags, stickers, and labels attached to the
equipment.
• Follow all safety codes.

• Wear safety glasses and work gloves.
• Keep quenching cloth and fire extinguisher nearby when

brazing.
• Use care in handling, rigging, and setting bulky equipment.

 

WARNING

Electrical shock can cause personal injury and death. Shut off
all power to this equipment during installation. There may be
more than one disconnect switch. Tag all disconnect locations
to alert others not to restore power until work is completed.

WARNING

DO NOT USE TORCH to remove any component. System
contains oil and refrigerant under pressure. 
To remove a component, wear protective gloves and gog-
gles and proceed as follows:
a. Shut off electrical power to unit.
b. Recover refrigerant to relieve all pressure from sys-

tem using both high-pressure and low pressure ports.
c. Traces of vapor should be displaced with nitrogen

and the work area should be well ventilated. Refrig-
erant in contact with an open flame produces toxic
gases.

d. Cut component connection tubing with tubing cutter
and remove component from unit. Use a pan to catch
any oil that may come out of the lines and as a gage
for how much oil to add to the system.

e. Carefully unsweat remaining tubing stubs when nec-
essary. Oil can ignite when exposed to torch flame.

Failure to follow these procedures may result in personal
injury or death.

Fig. 1 — Typical 30RAP Unit (018-030 Shown)

AquaSnap®

30RAP018-150 Air-Cooled Chillers and
30RAP011-060 Air-Cooled Chillers

with Greenspeed® Intelligence
with Puron® Refrigerant (R-410A)

50/60 Hz
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INSTALLATION

Storage Recommendations — The 30RAP air-
cooled chillers are designed for outdoor installations. At
times, a delay in construction or other factors require that a
unit be stored for a period of time prior to installation. The
following guidelines should be used for unit storage.
PROVIDE MACHINE PROTECTION — Place and store
the unit in an area that will protect it from vandalism, acciden-
tal contact with vehicles, falling debris or construction waste.
Ideally, do not remove the shipping protection such as the coil
protectors. This will provide additional protection for the unit.
The unit can be stored outdoors.
INSPECTION DURING STORAGE — To ensure faster
installation when the time comes, the following inspection
schedule is recommended:
Every 3 Months — The 30RAP units are shipped with a com-
plete operating charge of R-410A. Check each refrigerant cir-
cuit to be sure that there is positive pressure, at least 26 psig
(180 kPa) in the circuit. If a circuit is found to be without pres-
sure, contact a qualified refrigeration mechanic. The system
should be pressurized to find the leak. It should be repaired, de-
hydrated, and recharged with refrigerant. If a positive circuit
pressure was not found, the compressor oil should be changed
or at least sampled to determine if moisture is present. If mois-
ture is found in the compressor oil, the oil should be changed.
Every 6 Months — Check the unit for damage, both physical
and from wildlife. Check the unit for nests from rodents, birds,
or insects. Depending on location, these organisms can cause
deterioration of components which may result in failure. Con-
sider an exterminator if necessary. If damage is found and it
will interfere with the installation, consider repairing the dam-
age before installation. Check the unit control box for signs of
moisture. If moisture is found, determine the entry path and
seal the leak.

Step 1 — Place and Rig the Unit
PLACING UNIT — Units are suitable for outdoor use only.
For 30RAP011-060 units, see Fig. 2. When parallel chillers
are aligned such that coils face each other, a minimum of
6 ft (1829 mm) separation is recommended. When the paral-
lel arrangement has only one coil drawing air from the space
between chillers, a minimum of 3.5 ft (1067 mm) is recom-
mended. When parallel chillers have no coils facing each
other (a back-to-back arrangement), be sure to maintain the
larger of the recommended service clearances associated
with each chiller (see the certified drawings). Due to NEC
(National Electric Code) regulations, a minimum clearance
of 4 ft (1219 mm) must be maintained on the side of the
chiller that has an electrical box. Chiller fan discharge must
be at least as high as adjacent solid walls. Installation in pits
is not recommended.

For 30RAP070-150 units, see Fig. 3. When chillers are ar-
ranged in parallel, a minimum of 10 ft (3048 mm) between
chillers is recommended. Acceptable clearance on the cooler
connection side or end opposite the control box of the unit can
be reduced to 3 ft (1 m) without sacrificing performance as
long as the remaining three sides are unrestricted. Acceptable
clearance on the side with a control box can be reduced to 4 ft
(1.3 m) due to NEC (National Electric Code) regulations, with-
out sacrificing performance as long as the remaining three
sides are unrestricted. Clearances between chillers in dual
chiller applications may be reduced to 6 ft (1.8 m) without sac-
rificing performance provided the remaining sides are unre-
stricted. For acceptable clearance with layout involving more
than 2 chillers, please contact application engineering.

These instructions cover installation of 30RAP011-150 air-
cooled liquid chillers. Refer to Fig. 4 and 5 for model number
to determine factory-installed options.
RIGGING — Preferred method for rigging is with spreader
bars from above the unit. Use shackles in lifting holes. Rig at a
single point with 4 cables for size 011-115 units, 6 cables for size
130 and 150 units, or use spread bars. All panels must be in place
when rigging. See rigging label on unit for details concerning
shipping weights, distance between lifting holes, center of gravi-
ty, and lifting ring dimensions. See Tables 1-3 and Fig. 6 for
unit weights. See Tables 6 and 7 for physical data. See Fig. 7
and 8 for rigging label.

If overhead rigging is not possible, place chiller on skid or
pad for rolling or dragging. When rolling, use a minimum of
3 rollers. When dragging, pull the pad. Do not apply force to
the unit. When in final position, raise from above to lift unit
off pad.

CAUTION

DO NOT re-use compressor oil or any oil that has been
exposed to the atmosphere. Dispose of oil per local codes
and regulations. DO NOT leave refrigerant system open to
air any longer than the actual time required to service the
equipment. Seal circuits being serviced and charge with
dry nitrogen to prevent oil contamination when timely
repairs cannot be completed. Failure to follow these proce-
dures may result in damage to equipment.

CAUTION

All panels must be in place when rigging. If they are not,
damage to unit could result.

6 ft
(1.8 m)

MINIMUM*

3.5 ft (1.1 m)
MINIMUM†

* Minimum for when coils face each other. Less clearance is
required in other configurations.
† Clearance of 3.5 ft is required when a coil faces the wall.  When
there is no coil facing the wall, see the certified drawing for the
required service clearance.

a30-4873

Fig. 2 — 30RAP011-060 Multiple Unit Separation

10 ft
(3 m)

MINIMUM

6 ft (1.8 m)
MINIMUM

a30-4904

Fig. 3 — 30RAP070-150 Multiple Unit Separation
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Fig. 4 — AquaSnap® Chiller Model Number Designation, 30RAP011-060

LEGEND

EMM — Energy Management Module
GFI — Ground Fault Interrupting
MCHX — Microchannel Heat Exchanger
SCCR — Short Circuit Current Rating

a30-5718

*High-efficiency variable condenser fans (codes D, F, G, H, J, and K)
are the only choices for sizes 011 and 016.

P 0 0 030RA 0 D6 D011

30RA  –  Air-Cooled AquaSnap Chiller

Refrigerant Type
P – Puron

Revision Level
C – Current Revision Level

Unit Sizes
011 025 045
016 030 050
018 035 055
020 040 060
 

Voltage
1 – 575-3-60
2 – 380-3-60
5 – 208/230-3-60
6 – 460-3-60
9 – 380/415-3-50

0 – Aluminum Fin / Copper Tube, value sound fan
1 – Copper Fin / Copper Tube, value sound fan
2 – Aluminum Pre-Coat Fin / Copper Tube, value sound fan
3 – Aluminum E-Coat Fin / Copper Tube, value sound fan
4 – Copper E-Coat Fin / Copper Tube, value sound fan
5 – MCHX, value sound fan
6 – MCHX E-coat, value sound fan
7 – Aluminum Fin / Copper Tube, AeroAcoustic fan
8 – Copper Fin / Copper Tube, AeroAcoustic fan
9 – Aluminum Pre-Coat Fin / Copper Tube, AeroAcoustic fan
B – Aluminum E-Coat Fin / Copper Tube, AeroAcoustic fan
C – Copper E-Coat Fin / Copper Tube, AeroAcoustic fan
D – MCHX, AeroAcoustic fan
F – MCHX E-coat, AeroAcoustic fan
G – Aluminum E-Coat Fin / Copper Tube, AeroAcoustic fan, compressor 

blanket(s)
H – Copper E-Coat Fin / Copper Tube, AeroAcoustic fan, compressor blanket(s)
J – MCHX, AeroAcoustic fan, compressor blanket(s)
K – MCHX E-coat, AeroAcoustic fan, compressor blanket(s)
L – Aluminum Fin / Copper Tube, AeroAcoustic fan, compressor blanket(s)
M – Copper Fin / Copper Tube, AeroAcoustic fan, compressor blanket(s)
N – Aluminum Pre-Coat Fin / Copper Tube, AeroAcoustic fan, compressor 

blanket(s)

Hydronic System
0 – No Pump
2 – Single Pump, 1.5 Hp
3 – Single Pump, 3 Hp
4 – Single Pump, 3 Hp High Head
5 – Single Pump, 5 Hp
6 – Single Pump, 5 Hp High Head
7 – Single Pump, 7.5 Hp
Z – Single Pump, 10 Hp
9 – Dual Pump, 1.5 Hp
B – Dual Pump, 3 Hp
C – Dual Pump, 3 Hp High Head
D – Dual Pump, 5 Hp
F – Dual Pump, 5 Hp High Head
G – Dual Pump, 7.5 Hp
H – Dual Pump, 10 Hp

Ambient/Capacity Control/High SCCR Options*
0 – Std Comp
1 – Hot Gas Bypass
2 – Digital Comp
3 – Std Comp, High SCCR
4 – Hot Gas Bypass, High SCCR
5 – Digital Comp, High SCCR
6 – Low Ambient, Std Comp
7 – Low Ambient, Hot Gas Bypass
8 – Low Ambient, Digital Comp
9 – Low Ambient, Std Comp, High SCCR
B – Low Ambient, Hot Gas Bypass, High SCCR
C – Low Ambient, Digital Comp, High SCCR
D – Std Comp, High-Efficiency Variable Condenser Fans
F – Hot Gas Bypass, High-Efficiency Variable Condenser Fans
G – Digital Comp, High-Efficiency Variable Condenser Fans
H – Std Comp, High SCCR, High-Efficiency Variable 
  Condenser Fans
J – Hot Gas Bypass, High SCCR, High-Efficiency Variable 
  Condenser Fans
K – Digital Comp, High SCCR, High-Efficiency Variable 
  Condenser Fans

Electrical Options
0 – No Disconnect, No Cooler Heater (MCHX)
1 – No Disconnect, Cooler Heater (MCHX)
4 – No Disconnect, No Cooler Heater (non-MCHX)
5 – No Disconnect, Cooler Heater (non-MCHX)
8 – Non-Fused Disconnect, No Cooler Heater (non-MCHX)
9 – Non-Fused Disconnect, Cooler Heater (non-MCHX)
D – Non-Fused Disconnect, No Cooler Heater (MCHX)
F – Non-Fused Disconnect, Cooler Heater (MCHX)

Controls/Communications Options
0 – Std
1 – Std, BACnet Communication
5 – EMM
6 – EMM, BACnet Communication
B – EMM, GFI
C – EMM, GFI, BACnet Communication
H – GFI
J – GFI, BACnet Communication

Packaging/Security Options
0 – Std Packaging
4 – Security Grilles/Hail Guards Only
8 – Skid Only
D – Skid, Security Grilles/Hail Guards
J – Skid, Top Crate, Bag
N – Skid, Top Crate, Bag, Security Grilles/Hail Guards

 

®

C
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LEGEND

EMM — Energy Management Module
GFI — Ground Fault Interrupting
MCHX — Microchannel Heat Exchanger
SCCR — Short Circuit Current Rating
VFD — Variable Frequency Drive

Fig. 5 — AquaSnap® Chiller Model Number Designation, 30RAP070-150

P 0 0 030RA 0 66 D070

30RA  –  Air-Cooled AquaSnap Chiller

Refrigerant Type
P – Puron

Revision Level
B – Current Revision Level

Unit Sizes
070   115
080   130
090   150
100 

Voltage
1 – 575-3-60
2 – 380-3-60
5 – 208/230-3-60
6 – 460-3-60
9 – 380/415-3-50

Condenser Coil and Low Sound Options
0 – Aluminum/Copper, Value Sound Fan
1 – Copper/Copper, Value Sound Fan
2 – Aluminum/Copper, Pre-Coat, Value Sound Fan
3 – Aluminum/Copper, E-Coat, Value Sound Fan
4 – Copper/Copper, E-Coat, Value Sound Fan
5 – MCHX, Value Sound Fan
6 – MCHX, E-Coat, Value Sound Fan
7 – Aluminum/Copper, AeroAcoustic™ Fan
8 – Copper/Copper, AeroAcoustic Fan
9 – Copper/Aluminum, Pre-Coat, AeroAcoustic Fan
B – Copper/Aluminum, E-Coat, AeroAcoustic Fan
C – Copper/Copper, E-Coat, AeroAcoustic Fan
D – MCHX, AeroAcoustic Fan
F – MCHX, E-Coat, AeroAcoustic Fan
J – MCHX, AeroAcoustic Fan, Compressor Blanket(s)
K – MCHX, E-Coat, AeroAcoustic Fan, Compressor Blanket(s)
L – Aluminum/Copper, AeroAcoustic Fan, Compressor Blanket(s)
M – Copper/Copper, AeroAcoustic Fan, Compressor Blanket(s)
N – Aluminum/Copper, Pre-Coat, AeroAcoustic Fan, Compressor Blanket(s)
P – Aluminum/Copper, E-Coat, AeroAcoustic Fan, Compressor Blanket(s)
Q – Copper/Copper, E-Coat, AeroAcoustic Fan, Compressor Blanket(s)     

Hydronic System

Ambient/Capacity Control/High SCCR Options
0 – Std Comp
1 – Hot Gas Bypass
2 – Digital Comp
3 – Std Comp, High SCCR
4 – Hot Gas Bypass, High SCCR
5 – Digital Comp, High SCCR
6 – Low Ambient, Std Comp
7 – Low Ambient, Hot Gas Bypass
8 – Low Ambient, Digital Comp
9 – Low Ambient, Std Comp, High SCCR
B – Low Ambient, Hot Gas Bypass, High SCCR
C – Low Ambient, Digital Comp, High SCCR
D – Std Comp, Suction Service Valve
F – Hot Gas Bypass, Suction Service Valve
G – Digital Comp, Suction Service Valve
H – Std Comp, High SCCR, Suction Service Valve
J – Hot Gas Bypass, High SCCR, Suction Service Valve
K – Digital Comp, High SCCR, Suction Service Valve
L – Low Ambient, Std Comp, Suction Service Valves
M – Low Ambient, Hot Gas Bypass, Suction Service Valves
N – Low Ambient, Digital Comp, Suction Service Valves
P – Low Ambient, Std Comp, High SCCR, Suction Service
  Valves
Q – Low Ambient, Hot Gas Bypass, High SCCR, Suction Service
  Valves
R – Low Ambient, Digital Comp, High SCCR, Suction Service
  Valves

Electrical Options

Controls/Communications Options
0 – Std
1 – Std, BACnet Communication
5 – EMM
6 – EMM, BACnet Communication
B – EMM, GFI
C – EMM, GFI, BACnet Communication
H – GFI
J – GFI, BACnet Communication

Packaging/Security Options
0 – Std Packaging
4 – Security Grilles/Hail Guards Only
8 – Skid Only
D – Skid, Security Grilles/Hail Guards
J – Skid, Top Crate, Bag
N – Skid, Top Crate, Bag, Security Grilles/Hail Guards

®

0 – No Pump
2 – Single Pump, 5 Hp
3 – Single Pump, 7.5 Hp
4 – Single Pump, 10 Hp
5 – Single Pump, 15 Hp
8 – Dual Pump, 7.5 Hp
9 – Dual Pump, 10 Hp
B – Dual Pump, 15 Hp
D – Single Pump, 5 Hp with VFD
F – Single Pump, 7.5 Hp with VFD
G – Single Pump, 10 Hp with VFD
H – Single Pump, 15 Hp with VFD
L – Dual Pump, 7.5 Hp with VFD
M – Dual Pump, 10 Hp with VFD
N – Dual Pump, 15 Hp with VFD

0 – Single Point, No Disconnect, No Cooler Heater
1 – Single Point, No Disconnect, Cooler Heater
2 – Single Point, Non-Fused Disconnect, No Cooler Heater
3 – Single Point, Non-Fused Disconnect, Cooler Heater
4 – Dual Point, No Disconnect, No Cooler Heater
5 – Dual Point, No Disconnect, Cooler Heater

B
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Table 1 — Unit Operating Weights

MCHX COIL, NO PUMP UNITS

MCHX COIL, SINGLE PUMP UNITS

MCHX COIL, DUAL PUMP UNITS

NOTES: 
1. See Fig. 6 for unit mounting points.

2. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

30RAP
SIZE

WEIGHT AT MOUNTING POINTS (lb) 30RAP
SIZE

WEIGHT AT MOUNTING POINTS (kg)

A B C D E F Total Weight A B C D E F Total Weight
011 243 187 144 187 — — 762 011 110 85 66 85 — — 346
016 261 195 147 197 — — 800 016 119 88 67 89 — — 363
018 363 264 209 288 — — 1125 018 165 120 95 131 — —   510
020 365 266 211 290 — — 1133 020 166 121 96 132 — —   514
025 393 290 237 321 — — 1242 025 178 132 108 146 — —   564
030 405 301 246 331 — — 1283 030 184 136 112 150 — —   582
035 652 730 413 369 — — 2163 035 296 331 187 167 — —   981
040 704 697 390 394 — — 2185 040 319 316 177 179 — —   991
045 675 758 425 379 — — 2238 045 306 344 193 172 — — 1015
050 732 724 401 405 — — 2263 050 332 328 182 184 — — 1026
055 744 762 437 427 — — 2369 055 337 346 198 193 — — 1075
060 746 762 438 429 — — 2375 060 338 346 199 194 — — 1077
070 930 984 727 770 — — 3410 070 422 446 330 349 — — 1547
080 936 1038 791 877 — — 3641 080 425 471 359 398 — — 1652
090 952 1057 800 888 — — 3697 090 432 479 363 403 — — 1677
100 779 805 963 617 595 931 4690 100 353 365 437 280 270 422 2127
115 796 824 1027 697 672 991 5008 115 361 374 466 316 305 450 2272
130 1100 1179 1430 680 682 1380 6451 130 499 535 649 309 309 626 2926
150 1120 1205 1554 779 781 1499 6938 150 508 546 705 353 354 680 3147

30RAP
SIZE

WEIGHT AT MOUNTING POINTS (lb) 30RAP
SIZE

WEIGHT AT MOUNTING POINTS (kg)

A B C D E F Total Weight A B C D E F Total Weight
011 264 249 200 212 — — 925 011 120 113 91 96 — — 419
016 282 257 202 222 — — 963 016 128 117 92 101 — — 437
018 393 317 258 320 — — 1288 018 178 144 117 145 — — 584
020 395 319 260 322 — — 1296 020 179 145 118 146 — — 588
025 423 343 286 353 — — 1405 025 192 155 130 160 — — 637
030 436 352 294 364 — — 1446 030 198 160 133 165 — — 656
035 692 863 529 424 — — 2507 035 314 391 240 192 — — 1137
040 743 832 504 450 — — 2529 040 337 377 229 204 — — 1147
045 715 891 541 434 — — 2582 045 324 404 245 197 — — 1171
050 771 858 515 462 — — 2606 050 350 389 234 210 — — 1182
055 783 895 552 483 — — 2713 055 355 406 250 219 — — 1231
060 785 896 553 485 — — 2719 060 356 406 251 220 — — 1233
070 1036 1032 871 874 — — 3812 070 470 468 395 396 — — 1729
080 1054 1070 963 948 — — 4035 080 478 485 437 430 — — 1830
090 1063 1082 967 950 — — 4061 090 482 491 438 431 — — 1842
100 1105 871 886 823 554 850 5089 100 501 395 402 373 252 385 2308
115 1121 892 948 904 631 912 5407 115 508 405 430 410 286 414 2453
130 1418 1252 1415 817 615 1333 6850 130 643 568 642 370 279 605 3107
150 1437 1280 1537 916 714 1453 7337 150 652 581 697 415 324 659 3328

30RAP
SIZE

WEIGHT AT MOUNTING POINTS (lb) 30RAP
SIZE

WEIGHT AT MOUNTING POINTS (kg)

A B C D E F Total Weight A B C D E F Total Weight
011 285 312 256 234 — — 1087 011 129 142 116 106 — — 493
016 303 320 257 244 — — 1125 016 138 145 117 111 — — 510
018 422 370 307 350 — — 1450 018 191 168 139 159 — — 658
020 424 372 309 352 — — 1458 020 192 169 140 160 — — 661
025 452 396 336 383 — — 1567 025 205 180 152 174 — — 711
030 465 405 344 394 — — 1608 030 211 184 156 179 — — 729
035 734 993 646 477 — — 2850 035 333 451 293 216 — — 1293
040 783 964 621 505 — — 2872 040 355 437 282 229 — — 1303
045 757 1022 659 488 — — 2925 045 343 464 299 221 — — 1327
050 811 991 631 517 — — 2950 050 368 449 286 234 — — 1338
055 824 1027 669 537 — — 3056 055 374 466 303 243 — — 1386
060 826 1027 670 539 — — 3062 060 375 466 304 244 — — 1389
070 1123 1036 928 1005 — — 4092 070 509 470 421 456 — — 1856
080 1159 1094 1038 1099 — — 4390 080 526 496 471 499 — — 1991
090 1167 1104 1041 1099 — — 4411 090 529 501 472 499 — — 2001
100 1353 908 820 990 506 797 5374 100 614 412 372 449 229 361 2438
115 1367 931 881 1070 583 860 5692 115 620 422 400 485 264 360 2582
130 1658 1297 1404 922 559 1295 7135 130 752 588 637 418 254 587 3236
150 1676 1326 1526 1020 659 1415 7622 150 760 601 692 463 299 642 3457
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Table 2 — Unit Operating Weights (Al/Cu Coil)
 AL/CU COIL, NO PUMP UNITS 

AL/CU COIL, SINGLE PUMP UNITS 

AL/CU COIL, DUAL PUMP UNITS 

LEGEND

NOTES: 
1. See Fig. 6 for unit mounting points.

2. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

30RAP
SIZE

POUNDS
30RAP
SIZE

KILOGRAMS

A B C D E F Total 
Weight A B C D E F Total 

Weight
011 244 192 170 216 — — 822 011 111 87 77 98 — — 373
016 263 200 171 226 — — 860 016 119 91 78 102 — — 390
018 367 267 237 326 — — 1197 018 166 121 108 148 — — 543
020 369 269 239 328 — — 1205 020 167 122 108 149 — — 547
025 397 293 273 369 — — 1332 025 180 133 124 167 — — 604
030 409 303 281 379 — — 1372 030 185 138 128 172 — — 623
035 695 779 440 393 — — 2308 035 315 353 200 178 — — 1047
040 751 744 416 420 — — 2330 040 340 337 189 190 — — 1057
045 729 819 459 409 — — 2417 045 331 371 208 186 — — 1096
050 790 781 433 437 — — 2441 050 358 354 196 198 — — 1107
055 800 819 470 459 — — 2548 055 363 372 213 208 — — 1156
060 802 820 471 461 — — 2554 060 364 372 214 209 — — 1158
070 1017 1030 862 851 — — 3759 070 461 467 391 386 — — 1705
080 1062 1100 968 935 — — 4064 080 482 499 439 424 — — 1843
090 1035 1153 1018 914 — — 4119 090 469 523 462 414 — — 1868
100 887 911 1179 724 702 1145 5548 100 402 413 535 328 319 519 2517
115 913 940 1261 813 789 1223 5939 115 414 427 572 369 358 555 2694
130 1183 1261 1596 763 765 1545 7113 130 537 572 724 346 347 701 3226
150 1213 1296 1739 871 873 1682 7673 150 550 588 789 395 396 763 3480

30RAP
SIZE

POUNDS
30RAP
SIZE

KILOGRAMS

A B C D E F Total 
Weight A B C D E F Total 

Weight
011 265 254 228 238 — —   984 011 120 115 104 108 — —   447
016 283 262 230 248 — — 1022 016 128 119 104 113 — —   464
018 396 320 288 356 — — 1360 018 180 145 130 162 — —   617
020 398 322 289 358 — — 1368 020 181 146 131 163 — —   620
025 427 346 323 399 — — 1494 025 194 157 147 181 — —   678
030 439 355 331 410 — — 1535 030 199 161 150 186 — —   696
035 732 912 559 448 — — 2652 035 332 414 254 203 — — 1203
040 785 879 533 476 — — 2674 040 356 399 242 216 — — 1213
045 765 953 579 464 — — 2760 045 347 432 262 211 — — 1252
050 824 917 550 494 — — 2785 050 374 416 250 224 — — 1263
055 835 954 588 514 — — 2892 055 379 433 267 233 — — 1312
060 837 955 589 517 — — 2898 060 380 433 267 234 — — 1314
070 1126 1140 954 942 — — 4161 070 511 517 433 427 — — 1887
080 1164 1206 1062 1025 — — 4457 080 528 547 482 465 — — 2022
090 1126 1255 1108 994 — — 4483 090 511 569 502 451 — — 2033
100 1215 982 1098 929 664 1059 5947 100 551 445 498 421 301 480 2697
115 1240 1012 1178 1019 750 1140 6338 115 562 459 534 462 340 517 2875
130 1506 1337 1577 901 696 1495 7512 130 683 606 715 409 316 678 3407
150 1534 1373 1718 1009 804 1634 8072 150 696 623 779 458 365 741 3661

30RAP
SIZE

POUNDS
30RAP
SIZE

KILOGRAMS

A B C D E F Total 
Weight A B C D E F Total 

Weight
011 286 315 287 260 — — 1147 011 130 143 130 118 — —   520
016 304 323 288 270 — — 1185 016 138 147 130 123 — —   537
018 425 373 339 386 — — 1522 018 193 169 154 175 — —   691
020 427 375 340 388 — — 1530 020 194 170 154 176 — —   694
025 456 399 374 428 — — 1657 025 207 181 170 194 — —   751
030 468 408 382 439 — — 1697 030 212 185 173 199 — —   770
035 771 1048 678 499 — — 2995 035 350 475 307 226 — — 1358
040 823 1015 651 528 — — 3017 040 373 461 295 239 — — 1368
045 803 1085 699 517 — — 3104 045 364 492 317 235 — — 1408
050 860 1051 670 548 — — 3129 050 390 477 304 249 — — 1419
055 872 1087 708 568 — — 3235 055 396 493 321 258 — — 1467
060 875 1087 709 570 — — 3241 060 397 493 322 259 — — 1470
070 1201 1216 1018 1005 — — 4441 070 545 552 462 456 — — 2014
080 1237 1282 1128 1089 — — 4737 080 561 581 512 494 — — 2149
090 1197 1333 1177 1057 — — 4763 090 543 605 534 479 — — 2160
100 1459 1023 1034 109 622 1004 6232 100 662 464 469 495 282 455 2827
115 1483 1055 1113 1180 708 1085 6623 115 673 478 505 535 321 492 3004
130 1744 1383 1565 1005 641 1458 7797 130 791 627 710 456 291 661 3536
150 1771 1421 1706 1112 750 1597 8357 150 803 645 774 504 340 724 3790

AL/CU — Aluminum Fin/Copper Tube
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Table 3 — Unit Operating Weights (Cu/Cu Coil)

CU/CU COIL, NO PUMP UNITS 

CU/CU COIL, SINGLE PUMP UNITS 

CU/CU COIL, DUAL PUMP UNITS 

LEGEND NOTES: 
1. See Fig. 6 for unit mounting points.
2. 30RAP chillers with Greenspeed® intelligence are not available on unit

sizes 070-150.

30RAP
SIZE

POUNDS
30RAP
SIZE

KILOGRAMS

A B C D E F Total 
Weight A B C D E F Total 

Weight
011 242 195 208 258 — —   903 011 110 88 94 117 — —   410
016 261 203 209 268 — —   941 016 118 92 95 122 — —   427
018 367 267 296 407 — — 1337 018 167 121 134 185 — —   607
020 369 269 298 409 — — 1345 020 167 122 135 186 — —   610
025 395 292 349 472 — — 1508 025 179 132 158 214 — —   684
030 407 302 358 482 — — 1548 030 185 137 162 219 — —   702
035 780 873 494 441 — — 2588 035 354 396 224 200 — — 1174
040 841 833 466 470 — — 2610 040 381 378 211 213 — — 1184
045 836 938 526 469 — — 2769 045 379 426 239 213 — — 1256
050 904 894 495 501 — — 2793 050 410 405 224 227 — — 1267
055 910 932 535 522 — — 2900 055 413 423 243 237 — — 1315
060 913 933 536 525 — — 2906 060 414 423 243 238 — — 1318
070 1179 1194 999 987 — — 4359 070 535 542 453 448 — — 1977
080 1250 1294 1140 1100 — — 4784 080 567 587 517 499 — — 2170
090 1216 1354 1196 1073 — — 4839 090 552 614 542 487 — — 2195
100 992 1016 1389 829 808 1354 6388 100 450 461 630 376 366 614 2898
115 1033 1060 1501 933 909 1463 6899 115 469 481 681 423 412 664 3129
130 1319 1395 1867 898 900 1814 8193 130 598 633 847 407 408 823 3716
150 1363 1445 2039 1021 1023 1981 8873 150 618 655 925 463 464 899 4025

30RAP
SIZE

POUNDS
30RAP
SIZE

KILOGRAMS

A B C D E F Total 
Weight A B C D E F Total 

Weight
011 262 257 270 276 — — 1065 011 119 117 123 125 — —   483
016 281 265 271 286 — — 1103 016 127 120 123 130 — —   501
018 397 320 350 433 — — 1500 018 180 145 159 196 — —   680
020 399 322 351 435 — — 1508 020 181 146 159 197 — —   684
025 426 345 403 497 — — 1670 025 193 156 183 225 — —   758
030 438 354 410 508 — — 1711 030 199 161 186 230 — —   776
035 809 1009 618 496 — — 2932 035 367 458 280 225 — — 1330
040 867 971 589 526 — — 2954 040 393 441 267 239 — — 1340
045 862 1074 652 523 — — 3112 045 391 487 296 237 — — 1412
050 928 1033 620 556 — — 3137 050 421 469 281 252 — — 1423
055 936 1071 660 577 — — 3244 055 425 486 299 262 — — 1471
060 939 1071 661 579 — — 3250 060 426 486 300 263 — — 1474
070 1288 1304 1091 1078 — — 4761 070 584 591 495 489 — — 2160
080 1352 1401 1233 1191 — — 5177 080 613 635 559 540 — — 2348
090 1307 1456 1285 1154 — — 5203 090 593 660 583 524 — — 2360
100 1317 1090 1308 1030 773 1268 6787 100 597 494 593 467 351 575 3078
115 1357 1135 1418 1135 873 1379 7298 115 615 515 643 515 396 626 3310
130 1639 1474 1846 1035 832 1766 8592 130 743 668 837 469 377 801 3897
150 1682 1525 2017 1158 955 1935 9272 150 763 692 915 525 433 878 4206

30RAP
SIZE

POUNDS
30RAP
SIZE

KILOGRAMS

A B C D E F Total 
Weight A B C D E F Total 

Weight
011 306 337 307 278 — — 1228 011 139 153 139 126 — —   557
016 324 345 307 289 — — 1266 016 147 157 139 131 — —   574
018 464 407 370 421 — — 1662 018 210 185 168 191 — —   754
020 466 409 372 423 — — 1670 020 211 186 169 192 — —   758
025 504 441 414 473 — — 1833 025 229 200 188 215 — —   831
030 517 450 422 484 — — 1873 030 234 204 191 220 — —   850
035 843 1146 741 545 — — 3275 035 382 520 336 247 — — 1485
040 900 1110 711 576 — — 3297 040 408 503 323 261 — — 1495
045 894 1208 778 576 — — 3456 045 406 548 353 261 — — 1568
050 957 1169 745 610 — — 3481 050 434 530 338 277 — — 1579
055 967 1205 785 630 — — 3587 055 439 547 356 286 — — 1627
060 970 1206 786 632 — — 3593 060 440 547 356 287 — — 1630
070 1364 1381 1156 1141 — — 5041 070 618 626 524 518 — — 2287
080 1425 1476 1300 1255 — — 5457 080 647 670 590 569 — — 2475
090 1378 1534 1355 1216 — — 5483 090 625 696 614 552 — — 2487
100 1558 1134 1246 1187 735 1211 7072 100 707 514 565 539 333 549 3208
115 1597 1181 1356 1291 836 1323 7583 115 724 536 615 586 379 600 3440
130 1875 1523 1834 1137 778 1730 8877 130 851 691 832 516 353 785 4026
150 1917 1575 2004 1260 902 1899 9557 150 870 715 909 571 406 861 4335

CU/CU — Copper Fin/Copper Tube
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Table 4 — Unit Operating Weights (RTPF AL/CU COIL)

RTPF AL/CU COIL, NO PUMP UNITS 

RTPF AL/CU COIL, SINGLE PUMP UNITS 

RTPF AL/CU COIL, DUAL PUMP UNITS 

LEGEND NOTES: 
1. See Fig. 6 for unit mounting points.
2. 30RAP chillers with Greenspeed® intelligence are not available on unit

sizes 070-150.

30RAP
SIZE

WEIGHT AT MOUNTING POINTS (POUNDS)
30RAP
SIZE

WEIGHT AT MOUNTING POINTS (KILOGRAMS)

A B C D E F Total 
Weight A B C D E F Total 

Weight
070 1017 1030 862 851 — — 3759 070 461 467 391 386 — — 1705
080 1062 1100 968 935 — — 4064 080 482 499 439 424 — — 1843
090 1035 1153 1018 914 — — 4119 090 469 523 462 414 — — 1868
100 887 911 1179 724 702 1145 5548 100 402 413 535 328 319 519 2517
115 913 940 1261 813 789 1223 5939 115 414 427 572 369 358 555 2694
130 1183 1261 1596 763 765 1545 7113 130 537 572 724 346 347 701 3226
150 1213 1296 1739 871 873 1682 7673 150 550 588 789 395 396 763 3480

30RAP
SIZE

POUNDS
30RAP
SIZE

KILOGRAMS

A B C D E F Total 
Weight A B C D E F Total 

Weight
070 1126 1140 954 942 — — 4161 070 511 517 433 427 — — 1887
080 1164 1206 1062 1025 — — 4457 080 528 547 482 465 — — 2022
090 1126 1255 1108 994 — — 4483 090 511 569 502 451 — — 2033
100 1215 982 1098 929 664 1059 5947 100 551 445 498 421 301 480 2697
115 1240 1012 1178 1019 750 1140 6338 115 562 459 534 462 340 517 2875
130 1506 1337 1577 901 696 1495 7512 130 683 606 715 409 316 678 3407
150 1534 1373 1718 1009 804 1634 8072 150 696 623 779 458 365 741 3661

30RAP
SIZE

POUNDS
30RAP
SIZE

KILOGRAMS

A B C D E F Total 
Weight A B C D E F Total 

Weight
070 1201 1216 1018 1005 — — 4441 070 545 552 462 456 — — 2014
080 1237 1282 1128 1089 — — 4737 080 561 581 512 494 — — 2149
090 1197 1333 1177 1057 — — 4763 090 543 605 534 479 — — 2160
100 1459 1023 1034 109 622 1004 6232 100 662 464 469 495 282 455 2827
115 1483 1055 1113 1180 708 1085 6623 115 673 478 505 535 321 492 3004
130 1744 1383 1565 1005 641 1458 7797 130 791 627 710 456 291 661 3536
150 1771 1421 1706 1112 750 1597 8357 150 803 645 774 504 340 724 3790

CU/CU — Copper Fin/Copper Tube
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Table 5 — Unit Operating Weights (RTPF CU/CU COIL)

RTPF CU/CU COIL, NO PUMP UNITS 

RTPF CU/CU COIL, SINGLE PUMP UNITS 

RTPF CU/CU COIL, DUAL PUMP UNITS 

LEGEND

NOTES: 

1. See Fig. 6 for unit mounting points.
2. 30RAP chillers with Greenspeed® intelligence are not available on unit

sizes 070-150.

  

30RAP
SIZE

WEIGHT AT MOUNTING POINTS (POUNDS)
30RAP
SIZE

WEIGHT AT MOUNTING POINTS (KILOGRAMS)

A B C D E F Total 
Weight A B C D E F Total 

Weight
070 1179 1194 999 987 — — 4359 070 535 542 453 448 — — 1977
080 1250 1294 1140 1100 — — 4784 080 567 587 517 499 — — 2170
090 1216 1354 1196 1073 — — 4839 090 552 614 542 487 — — 2195
100 992 1016 1389 829 808 1354 6388 100 450 461 630 376 366 614 2898
115 1033 1060 1501 933 909 1463 6899 115 469 481 681 423 412 664 3129
130 1319 1395 1867 898 900 1814 8193 130 598 633 847 407 408 823 3716
150 1363 1445 2039 1021 1023 1981 8873 150 618 655 925 463 464 899 4025

30RAP
SIZE

POUNDS
30RAP
SIZE

KILOGRAMS

A B C D E F Total 
Weight A B C D E F Total 

Weight
070 1288 1304 1091 1078 — — 4761 070 584 591 495 489 — — 2160

080 1352 1401 1233 1191 — — 5177 080 613 635 559 540 — — 2348

090 1307 1456 1285 1154 — — 5203 090 593 660 583 524 — — 2360

100 1317 1090 1308 1030 773 1268 6787 100 597 494 593 467 351 575 3078

115 1357 1135 1418 1135 873 1379 7298 115 615 515 643 515 396 626 3310

130 1639 1474 1846 1035 832 1766 8592 130 743 668 837 469 377 801 3897

150 1682 1525 2017 1158 955 1935 9272 150 763 692 915 525 433 878 4206

30RAP
SIZE

POUNDS
30RAP
SIZE

KILOGRAMS

A B C D E F Total 
Weight A B C D E F Total 

Weight
070 1364 1381 1156 1141 — — 5041 070 618 626 524 518 — — 2287

080 1425 1476 1300 1255 — — 5457 080 647 670 590 569 — — 2475

090 1378 1534 1355 1216 — — 5483 090 625 696 614 552 — — 2487

100 1558 1134 1246 1187 735 1211 7072 100 707 514 565 539 333 549 3208

115 1597 1181 1356 1291 836 1323 7583 115 724 536 615 586 379 600 3440

130 1875 1523 1834 1137 778 1730 8877 130 851 691 832 516 353 785 4026

150 1917 1575 2004 1260 902 1899 9557 150 870 715 909 571 406 861 4335

CU/CU — Copper Fin/Copper Tube
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Fig. 6 — Unit Mounting Points
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Table 6 — Physical Data, 30RAP — English 

 
    LEGEND

*Unit connection is IPS Carbon Steel piping.
†Flow switch and strainer are standard on all units, with or without hydronic 
package.
NOTE: 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

UNIT 30RAP 011 016 018 020 025
OPERATING WEIGHT (lb)

MCHX Condenser Coil, No Pump 762 800 1125 1133 1242
MCHX Condenser Coil, Single Pump

      (60 Hz only) 925 963 1288 1296 1405

    MCHX Condenser Coil, Dual Pump
      (60 Hz only) 1087 1125 1450 1458 1567

    Al-Cu Condenser Coil, No Pump 822 860 1197 1205 1332
    Al-Cu Condenser Coil, Single Pump 
      (60 Hz only) 985 1023 1360 1368 1495

    Al-Cu Condenser Coil, Dual Pump 
      (60 Hz only) 1147 1185 1522 1530 1657

    Cu-Cu Condenser Coil, No Pump 903 941 1337 1345 1508
    Cu-Cu Condenser Coil, Single Pump
       (60 Hz only) 1066 1104 1500 1508 1671

    Cu-Cu Condenser Coil, Dual Pump
      (60 Hz only) 1228 1266 1662 1670 1833

REFRIGERANT TYPE R-410A, EXV Controlled System
Total Refrigerant Charge MCHX (lb) 8.3 9.3 14.6 15.2 16.7
Refrigerant Charge MCHX (lb) Ckt A/Ckt B 8.3/— 9.3/— 14.6/— 15.2/— 16.7/—

   Total Refrigerant Charge RTPF (lb) 20.3 21.3 31.0 31.6 36.9
Refrigerant Charge RTPF (lb) Ckt A/Ckt B 20.3/— 21.3/— 31.0/— 31.6/— 36.9/—

COMPRESSORS Scroll, Hermetic
Quantity 2 2 2 2 2
Speed (Rpm) 3500 (60 Hz)/2900 (50 Hz)
(Qty) Tons, Ckt A (2) 6/4 (2) 9/6 (2) 9 (2) 10 (2) 13
(Qty) Tons, Ckt B — — — — —
Oil Charge (Pt) Ckt A/Ckt B 6.4/— 9.1/— 13.8/— 13.8/— 13.8/—
No. Capacity Steps

Standard 3 3 2 2 2
With Hot Gas Bypass — — 3 3 3

       Digital Compressor Option 21 21 22 22 22
Minimum Capacity Step (%)

Standard 40 40 50 50 50
With Hot Gas Bypass — — 20 24 29

       Digital Compressor Option 20 20 17 17 17
    Capacity (%)
       Circuit A 100 100 100 100 100
       Circuit B — — — — —
COOLER Brazed, Direct-Expansion Plate Heat Exchanger

Weight (lb) (empty) 22.4 31.8 31.8 40.3 46.3
Net Fluid Volume (gal) 0.6 0.9 0.9 1.2 1.4
Maximum Refrigerant Pressure (psig) 505 505 505 505 505
Maximum Water-Side Pressure

Without Pump(s) (psig) 300 300 300 300 300

Maximum Water-Side Pressure
With Pump(s) (psig) 150 150 150 150 150

CHILLER WATER CONNECTIONS (in.)
Inlet and Outlet, Victaulic (IPS Carbon Steel)* 2 2 2 2 2
Drain (NPT) 1/4 1/4 1/4 1/4 1/4

CONDENSER FANS
Standard Low-Sound AeroAcoustic™ Type Plastic Type, Axial, Vertical Discharge

Fan Speed (Rpm) 850 (60 Hz)/710 (50 Hz)
No. Blades...Diameter (in.) 9...30 9...30 9...30 9...30 9...30
No. Fans 1 1 2 2 2
Total Airflow 60 Hz (Cfm) 9400 9400 17,500 17,500 19,400
Total Airflow 50 Hz (Cfm) 7849 7849 14,613 14,613 16,199

Optional Value Sound Type Propeller Type, Axial, Vertical Discharge
Fan Speed (Rpm) 1140 (60 Hz)/950 (50 Hz)
No. Blades...Diameter (in.) 4...30 4...30 4...30 4...30 4...30
No. Fans 1 1 2 2 2
Total Airflow 60 Hz (Cfm) 10,100 10,100 18,500 18,500 20,900
Total Airflow 50 Hz (Cfm) 8434 8434 15,448 15,448 17,452

CONDENSER COILS Novation® MCHX Aluminum Tube, Aluminum Fin
Quantity (Ckt A/Ckt B) 1/— 1/— 1/— 1/— 1/—
Total Face Area (sq ft) 19 19 26 26 33

    Maximum Refrigerant Pressure (psig) 656 656 656 656 656

HYDRONIC MODULE (Optional, 60 Hz only)† Pump(s), Strainer with Blowdown Valve, Expansion Tank, Pressure Taps, Drain and Vent Plugs, Flow 
Switch, and Balance Valve

Pump Single or Dual, Centrifugal Monocell Pump(s), 3500 Rpm. Dual pumps with check valves and 
isolation valves.

Expansion Tank Volume (gal)
         Total/Acceptance 4.4/3.2
CHASSIS DIMENSIONS (ft - in.)

Length 5-7 5-7 7-5 7-5 7-5
Width 3-5 3-5 3-5 3-5 3-5

    Height 5-6 5-6 5-6 5-6 6-6

EXV — Electronic Expansion Valve
MCHX — Microchannel Heat Exchanger
RTPF — Round Tube, Plate Fin (Condenser Coil)
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Table 6 —  Physical Data, 30RAP — English (cont) 

  
    LEGEND

*Unit connection is IPS Carbon Steel piping.
†Flow switch and strainer are standard on all units, with or without hydronic 
package.
NOTE: 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

UNIT 30RAP 030 035 040 045 050 055 060
OPERATING WEIGHT (lb)

MCHX Condenser Coil, No Pump 1283 2163 2185 2238 2263 2369 2375
MCHX Condenser Coil, Single Pump

      (60 Hz only) 1446 2507 2529 2582 2606 2713 2719

    MCHX Condenser Coil, Dual Pump
      (60 Hz only) 1608 2850 2872 2925 2950 3056 3062

    Al-Cu Condenser Coil, No Pump 1372 2308 2330 2417 2442 2548 2554
    Al-Cu Condenser Coil, Single Pump 
      (60 Hz only) 1535 2652 2674 2761 2785 2892 2898

    Al-Cu Condenser Coil, Dual Pump 
      (60 Hz only) 1697 2995 3017 3104 3129 3235 3241

    Cu-Cu Condenser Coil, No Pump 1548 2588 2610 2769 2794 2900 2906
    Cu-Cu Condenser Coil, Single Pump
       (60 Hz only) 1711 2932 2954 3113 3137 3244 3250

    Cu-Cu Condenser Coil, Dual Pump
      (60 Hz only) 1873 3275 3297 3456 3481 3587 3593

REFRIGERANT TYPE R-410A, EXV Controlled System
Total Refrigerant Charge MCHX (lb) 19.0 31.0 31.4 34.6 36.6 37.0 37.0
Refrigerant Charge MCHX (lb) Ckt A/Ckt B 19.0/— 15.5/15.5 15.6/15.8 17.3/17.3 18.2/18.4 18.5/18.5 18.5/18.5

   Total Refrigerant Charge RTPF (lb) 39.3 63.4 63.8 70.6 72.6 73.0 73.0
Refrigerant Charge RTPF (lb) Ckt A/Ckt B 39.3/— 31.7/31.7 31.8/32.0 35.3/35.3 36.2/36.4 36.5/36.5 36.5/36.5

COMPRESSORS Scroll, Hermetic
Quantity 2 4 4 4 4 4 4
Speed (Rpm) 3500 (60 Hz)/2900 (50 Hz)
(Qty) Tons, Ckt A (2) 15 (2) 10 (2) 10 (2) 11 (2) 13 (2) 13 (2) 15
(Qty) Tons, Ckt B — (2) 9 (2) 11 (2) 13 (2) 13 (2) 15 (2) 15
Oil Charge (Pt) Ckt A/Ckt B 13.8/— 13.8/13.8 13.8/13.8 13.8/13.8 13.8/13.8 13.8/13.8 13.8/13.8
No. Capacity Steps

Standard 2 4 4 4 4 4 4
With Hot Gas Bypass 3 5 5 5 5 5 5

       Digital Compressor Option 22 44 44 44 44 44 44
Minimum Capacity Step (%)

Standard 50 23 23 24 25 23 25
With Hot Gas Bypass 32 9 11 12 14 13 16

       Digital Compressor Option 17 9 8 8 8 8 8
    Capacity (%)
       Circuit A 100 54 47 47 50 46 50
       Circuit B — 46 53 53 50 54 50
COOLER Brazed, Direct-Expansion Plate Heat Exchanger

Weight (lb) (empty) 99.3 98 109 117 129 140 140
Net Fluid Volume (gal) 2.62 3.4 3.9 4.2 4.6 5.2 5.2
Maximum Refrigerant Pressure (psig) 565 565 565 565 565 565 565
Maximum Water-Side Pressure

Without Pump(s) (psig) 300 300 300 300 300 300 300

Maximum Water-Side Pressure
With Pump(s) (psig) 150 150 150 150 150 150 150

CHILLER WATER CONNECTIONS (in.)
Inlet and Outlet, Victaulic (IPS Carbon 

Steel)* 2 21/2 21/2 21/2 21/2 21/2 21/2
Drain (NPT) 1/4 1/4 1/4 1/4 1/4 1/4 1/4

CONDENSER FANS
Standard Low-Sound AeroAcoustic™ Type Plastic Type, Axial, Vertical Discharge

Fan Speed (Rpm) 850 (60 Hz)/710 (50 Hz)
No. Blades...Diameter (in.) 9...30 9...30 9...30 9...30 9...30 9...30 9...30
No. Fans 2 3 3 3 3 4 4
Total Airflow 60 Hz (Cfm) 19,400 29,600 29,600 30,500 30,500 38,800 38,800
Total Airflow 50 Hz (Cfm) 16,199 24,716 24,716 25,468 25,468 32,398 32,398

Optional Value Sound Type Propeller Type, Axial, Vertical Discharge
Fan Speed (Rpm) 1140 (60 Hz)/950 (50 Hz)
No. Blades...Diameter (in.) 4...30 4...30 4...30 4...30 4...30 4...30 4...30
No. Fans 2 3 3 3 3 4 4
Total Airflow 60 Hz (Cfm) 20,900 32,000 32,000 33,300 33,300 41,800 41,800
Total Airflow 50 Hz (Cfm) 17,452 26,720 26,720 27,805 27,805 34,903 34,903

CONDENSER COILS Novation® MCHX Aluminum Tube, Aluminum Fin
Quantity (Ckt A/Ckt B) 1/— 1/1 1/1 1/1 1/1 1/1 1/1
Total Face Area (sq ft) 33 53 53 66 66 66 66

    Maximum Refrigerant Pressure (psig) 656 656 656 656 656 656 656

HYDRONIC MODULE (Optional,  60 Hz only)† Pump(s), Strainer with Blowdown Valve, Expansion Tank, Pressure Taps, Drain and Vent Plugs, Flow Switch, and 
Balance Valve

Pump Single or Dual, Centrifugal Monocell Pump(s), 3500 Rpm. Dual pumps with check valves and isolation valves.
Expansion Tank Volume (gal)

         Total/Acceptance 4.4/3.2 10.3/10.3
CHASSIS DIMENSIONS (ft - in.)

Length 7-5 7-5 7-5 7-5 7-5 7-5 7-5
Width 3-5 7-9 7-9 7-9 7-9 7-9 7-9

    Height 6-6 5-6 5-6 6-6 6-6 6-6 6-6

EXV — Electronic Expansion Valve
MCHX — Microchannel Heat Exchanger
RTPF — Round Tube, Plate Fin (Condenser Coil)
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Table 6 —  Physical Data, 30RAP — English (cont) 

LEGEND

*Unit connection is IPS Carbon Steel piping.
†Flow switch and strainer are standard on all units, with or without hydronic
package.
NOTE: 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

UNIT 30RAP 070 080 090 100 115 130 150
OPERATING WEIGHT (lb)

MCHX Condenser Coil, No Pump 3410 3641 3697 4690 5008 6451 6938
MCHX Condenser Coil, Single Pump (60 Hz only) 3812 4035 4061 5089 5407 6850 7337
MCHX Condenser Coil, Dual Pump (60 Hz only) 4092 4390 4411 5374 5692 7135 7622

   Al-Cu Condenser Coil, No Pump 3759 4064 4119 5548 5939 7113 7673
   Al-Cu Condenser Coil, Single Pump (60 Hz only) 4161 4457 4483 5947 6338 7512 8072
   Al-Cu Condenser Coil, Dual Pump (60 Hz only) 4441 4737 4763 6232 6623 7797 8357
   Cu-Cu Condenser Coil, No Pump 4359 4784 4839 6388 6899 8193 8873
   Cu-Cu Condenser Coil, Single Pump (60 Hz only) 4761 5177 5203 6787 7298 8592 9272
   Cu-Cu Condenser Coil, Dual Pump (60 Hz only) 5041 5457 5483 7072 7583 8877 9557
REFRIGERANT TYPE R-410A, EXV Controlled System

Total Refrigerant Charge MCHX (lb) 60.5 70.2 71.0 88.3 100.9 110.4 119.5
Refrigerant Charge MCHX (lb) Ckt A/Ckt B 25.5/35 35.1/35.1 35.5/35.5 39.3/49.0 50.6/50.3 51.2/59.2 60.0/59.5

   Total Refrigerant Charge RTPF (lb) 150.0 169.2 170.0 192.0 213.0 239.2 264.0
Refrigerant Charge RTPF (lb) Ckt A/Ckt B 65.5/84.5 84.6/84.6 85.0/85.0 87.0/105.0 106.5/106.5 107.5/131.7 132.0/132.0

COMPRESSORS Scroll, Hermetic
Quantity 5 6 6 5 6 6 6
Speed (Rpm) 3500 (60 Hz)/ 2900 (50Hz)
(Qty, Tons) Ckt A (2) 15 (3) 13 (3) 15 (1) 20 (1) 25 (3) 20 (3) 20 (3) 25
(Qty, Tons) Ckt B (3) 15 (3) 15 (3) 15 (3) 20 (3) 20 (3) 25 (3) 25
Oil Charge (Pt) Ckt A/Ckt B 13.8/20.6 20.6/20.6 20.6/20.6 28.4/42.6 42.6/42.6 42.6/42.6 42.6/42.6
No. Capacity Steps

Standard 5 6 6 5 6 6 6
With Hot Gas Bypass 6 7 7 6 7 7 7

       Digital Compressor Option 55 66 66 — — — —
Minimum Capacity Step (%)

Standard 20 15 17 19 17 15 17
With Hot Gas Bypass 13 9 11 13 11 9 11

       Digital Compressor Option 7 5 6 — — — —
    Capacity (%)
       Circuit A 40 46 50 43 50 44 50
       Circuit B 60 54 50 57 50 56 50
COOLER Brazed, Direct-Expansion Plate Heat Exchanger

Weight (lb) (empty) 197 228 245 267 304 334 378
Net Fluid Volume (gal) 4.3 5.0 6.8 7.4 8.6 9.5 10.9
Maximum Refrigerant Pressure (psig) 450 450 450 450 450 450 450
Maximum Water-Side Pressure

Without Pump(s) (psig) 300 300 300 300 300 300 300

Maximum Water-Side Pressure
With Pump(s) (psig) 150 150 150 150 150 150 150

CHILLER WATER CONNECTIONS (in.)
Inlet and Outlet, Victaulic (IPS Carbon Steel)* 3 3 3 4 4 4 4
Drain (NPT) 1/4 1/4 1/4 1/4 1/4 1/4 1/4

CONDENSER FANS
Standard Low-Sound AeroAcoustic™ Type Plastic Type, Axial, Vertical Discharge

Fan Speed (Rpm) 850 (60 Hz)/710 (50 Hz)
No. Blades...Diameter (in.) 9...30 9...30 9...30 9...30 9...30 9...30 9...30
No. Fans 5 6 6 7 8 9 10
Total Airflow, 60 Hz (Cfm) 48,500 58,200 58,200 67,900 77,600 87,300 97,000
Total Airflow, 50 Hz (Cfm) 40,512 48,614 48,614 56,716 64,819 72,921 81,024

Optional Value Sound Type Propeller Type, Axial, Vertical Discharge
Fan Speed (Rpm) 1140 (60 Hz)/950 (50 Hz)
No. Blades...Diameter (in.) 4...30 4...30 4...30 4...30 4...30 4...30 4...30
No. Fans 5 6 6 7 8 9 10
Total Airflow, 60 Hz (Cfm) 51,250 61,500 61,500 71,750 82,000 92,250 102,500

    Total Airflow, 50 Hz (Cfm) 42,809 51,371 51,371 59,932 68,494 77,056 85,618
CONDENSER COILS Novation® MCHX Aluminum Tube, Aluminum Fin or RTPF

Quantity (Ckt A/Ckt B) 2/3 3/3 3/3 3/4 4/4 4/5 5/5
Total Face Area (sq ft) 124.7 149.6 149.6 174.5 199.4 224.4 249.3

    Maximum Refrigerant Pressure (psig) 656 656 656 656 656 656 656

HYDRONIC MODULE (Optional, 60 Hz Only)† Pump(s), Strainer with Blowdown Valve, Expansion Tank, Pressure Taps, Drain and Vent Plugs, Flow Switch, 
and Balance Valve

Pump Single or Dual, Centrifugal Monocell Pump(s), 3500 Rpm. Dual pumps with check valves and isolation valves.
Expansion Tank Volume (gal)

         Total/Acceptance — — — — — — —
CHASSIS DIMENSIONS (ft - in.)

Length 12-7 12-7 12-7 15-11 15-11 19-4 19-4
Width 7-4 7-4 7-4 7-4 7-4 7-4 7-4

    Height 6-6 6-6 6-6 6-6 6-6 6-6 6-6

EXV — Electronic Expansion Valve
MCHX — Microchannel Heat Exchanger
RTPF — Round Tube, Plate Fin (Condenser Coil)
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Table 7 — Physical Data, 30RAP — SI 

 
  LEGEND

*Unit connection is IPS Carbon Steel piping.
†Flow switch and strainer are standard on all units, with or without hydronic 
package.
NOTE: 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

UNIT 30RAP 011 016 018 020 025
OPERATING WEIGHT (kg)

MCHX Condenser Coil, No Pump 346 363 510 514 564
MCHX Condenser Coil, Single Pump
   (60 Hz only) 419 437 584 588 637

MCHX Condenser Coil, Dual Pump
   (60 Hz only) 493 510 658 661 711

    Al-Cu Condenser Coil, No Pump 373 390 543 547 604
    Al-Cu Condenser Coil, Single Pump 
      (60 Hz only) 447 464 617 621 678

    Al-Cu Condenser Coil, Dual Pump 
      (60 Hz only) 520 538 691 694 751

    Cu-Cu Condenser Coil, No Pump 410 427 606 610 684
     Cu-Cu Condenser Coil, Single Pump
       (60 Hz only) 484 501 680 684 758

    Cu-Cu Condenser Coil, Dual Pump
       (60 Hz only) 557 574 754 757 831

REFRIGERANT TYPE R-410A, EXV Controlled System
Total Refrigerant Charge MCHX (kg) 3.8 4.2 6.6 7.1 7.6
Refrigerant Charge MCHX (kg) Ckt A/Ckt B 3.8/— 4.2/— 6.6/— 7.1/— 7.6/—
Total Refrigerant Charge RTPF (kg) 9.2 9.6 14.0 14.3 16.7
Refrigerant Charge RTPF (kg) Ckt A/Ckt B 9.2/-- 9.6/-- 14.0/-- 14.3/-- 16.7/--

COMPRESSORS Scroll, Hermetic
Quantity 2 2 2 2 2
Speed (R/s) 58.3 (60 Hz)/48.3 (50 Hz)
(Qty) kW, Ckt A (2) 21/14 (2) 31/21 (2) 32 (2) 35 (2) 46
(Qty) kW, Ckt B — — — — —
Oil Charge (L) Ckt A/Ckt B 3/— 4.3/— 6.5/— 6.5/— 6.5/—
No. Capacity Steps

Standard 3 3 2 2 2
With Hot Gas Bypass — — 3 3 3

       Digital Compressor Option 21 21 22 22 22
Minimum Capacity Step (%)

Standard 40 40 50 50 50
With Hot Gas Bypass — — 20 24 29

       Digital Compressor Option 20 20 17 17 17
    Capacity (%)
       Circuit A 100 100 100 100 100
       Circuit B — — — — —
COOLER Brazed, Direct-Expansion Plate Heat Exchanger

Weight (kg) (empty) 10.1 14.4 14.4 18.3 21.0
Net Fluid Volume (L) 2.3 3 3.4 4.5 5.3
Maximum Refrigerant Pressure (kPa) 3482 3482 3482 3482 3482
Maximum Water-Side Pressure

Without Pump(s) (kPa) 2068 2068 2068 2068 2068

Maximum Water-Side Pressure
With Pump(s) (kPa) 1034 1034 1034 1034 1034

CHILLER WATER CONNECTIONS (in.)
Inlet and Outlet, Victaulic (IPS Carbon Steel)* 2 2 2 2 2
Drain (NPT) 1/4 1/4 1/4 1/4 1/4

CONDENSER FANS
Standard Low-Sound AeroAcoustic™ Type Plastic Type, Axial, Vertical Discharge

Fan Speed (R/s) 14.2 (60 Hz)/11.8 (50 Hz)
No. Blades...Diameter (mm) 9...762 9...762 9...762 9...762 9...762
No. Fans 1 1 2 2 2
Total Airflow 60 Hz (L/s) 4437 4437 8260 8260 9157
Total Airflow 50 Hz (L/s) 3705 3705 6897 6897 7646

Optional Value Sound Type Propeller Type, Axial, Vertical Discharge
Fan Speed (R/s) 19.0 (60 Hz)/15.8 (50 Hz)
No. Blades...Diameter (mm) 4...762 4...762 4...762 4...762 4...762
No. Fans 1 1 2 2 2
Total Airflow 60 Hz (L/s) 4800 4800 8732 8732 9865
Total Airflow 50 Hz (L/s) 3981 3981 7291 7291 8237

CONDENSER COILS Novation® MCHX Aluminum Tube, Aluminum Fin
Quantity (Ckt A/Ckt B) 1/— 1/— 1/— 1/— 1/—
Total Face Area (sq m) 1.8 1.8 2.4 2.4 3.1

    Maximum Refrigerant Pressure (kPa) 4523 4523 4523 4523 4523

HYDRONIC MODULE (Optional, 60 Hz Only)† Pump(s), Strainer with Blowdown Valve, Expansion Tank, Pressure Taps, Drain and Vent Plugs, 
Flow Switch, and Balance Valve

Pump Single or Dual, Centrifugal Monocell Pump(s), 3500 Rpm. Dual pumps with check valves and 
isolation valves.

Expansion Tank Volume (L)
         Total/Acceptance 17.4/12.3
CHASSIS DIMENSIONS (mm)

Length 1689 1689 2242 2242 2242
Width 1029 1029 1025 1025 1025

    Height 1689 1689 1689 1689 1994

EXV — Electronic Expansion Valve
MCHX — Microchannel Heat Exchanger
RTPF — Round Tube, Plate Fin (Condenser Coil)
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Table 7 —  Physical Data, 30RAP — SI (cont) 

  
LEGEND

*Unit connection is IPS Carbon Steel piping.
†Flow switch and strainer are standard on all units, with or without hydronic 
package.
NOTE: 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

UNIT 30RAP 030 035 040 045 050 055 060
OPERATING WEIGHT (kg)

MCHX Condenser Coil, No Pump 582 981 991 1015 1026 1075 1077
MCHX Condenser Coil, Single Pump
   (60 Hz only) 656 1137 1147 1171 1182 1231 1233

MCHX Condenser Coil, Dual Pump
   (60 Hz only) 729 1293 1303 1327 1338 1386 1389

    Al-Cu Condenser Coil, No Pump 623 1047 1057 1096 1108 1156 1159
    Al-Cu Condenser Coil, Single Pump 
      (60 Hz only) 696 1203 1213 1252 1263 1312 1315

    Al-Cu Condenser Coil, Dual Pump 
      (60 Hz only) 770 1358 1368 1408 1419 1467 1470

    Cu-Cu Condenser Coil, No Pump 702 1174 1184 1256 1267 1316 1318
     Cu-Cu Condenser Coil, Single Pump
       (60 Hz only) 776 1330 1340 1412 1423 1472 1474

    Cu-Cu Condenser Coil, Dual Pump
       (60 Hz only) 850 1485 1495 1568 1579 1627 1630

REFRIGERANT TYPE R-410A, EXV Controlled System
Total Refrigerant Charge MCHX (kg) 8.6 14.1 14.3 15.7 16.6 16.8 16.8
Refrigerant Charge MCHX (kg) Ckt A/Ckt B 8.6/— 7.0/7.0 7.1/7.2 7.9/7.9 8.3/8.4 8.4/8.4 8.4/8.4
Total Refrigerant Charge RTPF (kg) 17.8 28.8 28.9 32.0 32.9 33.1 33.1
Refrigerant Charge RTPF (kg) Ckt A/Ckt B 17.8/-- 14.4/14.4 14.4/14.5 16.0/16.0 16.4/16.5 16.6/16.6 16.6/16.6

COMPRESSORS Scroll, Hermetic
Quantity 2 4 4 4 4 4 4
Speed (R/s) 58.3 (60 Hz)/48.3 (50 Hz)
(Qty) kW, Ckt A (2) 53 (2) 35 (2) 35 (2) 38 (2) 46 (2) 46 (2) 53
(Qty) kW, Ckt B — (2) 32 (2) 38 (2) 46 (2) 46 (2) 53 (2) 53
Oil Charge (L) Ckt A/Ckt B 6.5/— 6.5/6.5 6.5/6.5 6.5/6.5 6.5/6.5 6.5/6.5 6.5/6.5
No. Capacity Steps

Standard 2 4 4 4 4 4 4
With Hot Gas Bypass 3 5 5 5 5 5 5

       Digital Compressor Option 22 44 44 44 44 44 44
Minimum Capacity Step (%)

Standard 50 23 23 24 25 23 25
With Hot Gas Bypass 32 9 11 12 14 13 16

       Digital Compressor Option 17 9 8 8 8 8 8
    Capacity (%)
       Circuit A 100 54 47 47 50 46 50
       Circuit B — 46 53 53 50 54 50
COOLER Brazed, Direct-Expansion Plate Heat Exchanger

Weight (kg) (empty) 45 44.5 49.5 53.2 58.6 63.6 63.6
Net Fluid Volume (L) 9.9 12.9 14.8 15.9 17.4 19.7 19.7
Maximum Refrigerant Pressure (kPa) 3896 3896 3896 3896 3896 3896 3896
Maximum Water-Side Pressure

Without Pump(s) (kPa) 2068 2068 2068 2068 2068 2068 2068

Maximum Water-Side Pressure
With Pump(s) (kPa) 1034 1034 1034 1034 1034 1034 1034

CHILLER WATER CONNECTIONS (in.)
Inlet and Outlet, Victaulic

     (IPS Carbon Steel)* 2 21/2 21/2 21/2 21/2 21/2 21/2
Drain (NPT) 1/4 1/4 1/4 1/4 1/4 1/4 1/4

CONDENSER FANS
Standard Low-Sound AeroAcoustic™ Type Plastic Type, Axial, Vertical Discharge

Fan Speed (R/s) 14.2 (60 Hz)/11.8 (50 Hz)
No. Blades...Diameter (mm) 9...762 9...762 9...762 9...762 9...762 9...762 9...762
No. Fans 2 3 3 3 3 4 4
Total Airflow 60 Hz (L/s) 9157 13 971 13 971 14 396 14 396 18 314 18 314
Total Airflow 50 Hz (L/s) 7646 11 666 11 666 12 021 12 021 15 292 15 292

Optional Value Sound Type Propeller Type, Axial, Vertical Discharge
Fan Speed (R/s) 19.0 (60 Hz)/15.8 (50 Hz)
No. Blades...Diameter (mm) 4...762 4...762 4...762 4...762 4...762 4...762 4...762
No. Fans 2 3 3 3 3 4 4
Total Airflow 60 Hz (L/s) 9865 15 104 15 104 15 718 15 718 19 730 19 730
Total Airflow 50 Hz (L/s) 8237 12 612 12 612 13 124 13 124 16 474 16 474

CONDENSER COILS Novation® MCHX Aluminum Tube, Aluminum Fin
Quantity (Ckt A/Ckt B) 1/— 1/1 1/1 1/1 1/1 1/1 1/1
Total Face Area (sq m) 3.1 4.9 4.9 6.1 6.1 6.1 6.1

    Maximum Refrigerant Pressure (kPa) 4523 4523 4523 4523 4523 4523 4523

HYDRONIC MODULE (Optional, 60 Hz Only)† Pump(s), Strainer with Blowdown Valve, Expansion Tank, Pressure Taps, Drain and Vent Plugs, Flow Switch, and 
Balance Valve

Pump Single or Dual, Centrifugal Monocell Pump(s), 3500 Rpm. Dual pumps with check valves and isolation valves.
Expansion Tank Volume (L)

         Total/Acceptance 17.4/12.3 39.0/39.0
CHASSIS DIMENSIONS (mm)

Length 2242 2248 2248 2248 2248 2248 2248
Width 1025 2350 2350 2350 2350 2350 2350

    Height 1994 1689 1689 1994 1994 1994 1994

EXV — Electronic Expansion Valve
MCHX — Microchannel Heat Exchanger
RTPF — Round Tube, Plate Fin (Condenser Coil)
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Table 7 —  Physical Data, 30RAP — SI (cont)  

   
 LEGEND

*Unit connection is IPS Carbon Steel piping.
†Flow switch and strainer are standard on all units, with or without hydronic
package.
NOTE: 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

UNIT 30RAP 070 080 090 100 115 130 150
OPERATING WEIGHT (kg)

MCHX Condenser Coil, No Pump 1547 1652 1677 2127 2272 2926 3147
MCHX Condenser Coil, Single Pump (60 Hz only) 1729 1830 1842 2308 2453 3107 3328
MCHX Condenser Coil, Dual Pump (60 Hz only) 1856 1991 2001 2438 2582 3236 3457
Al-Cu Condenser Coil, No Pump 1705 1843 1868 2517 2694 3226 3480
Al-Cu Condenser Coil, Single Pump (60 Hz only) 1887 2022 2033 2698 2875 3407 3661
Al-Cu Condenser Coil, Dual Pump (60 Hz only) 2014 2149 2160 2827 3004 3537 3791
Cu-Cu Condenser Coil, No Pump 1977 2170 2195 2898 3129 3716 4025
Cu-Cu Condenser Coil, Single Pump (60 Hz only) 2160 2348 2360 3079 3310 3897 4206
Cu-Cu Condenser Coil, Dual Pump (60 Hz only) 2287 2475 2487 3208 3440 4027 4335

REFRIGERANT TYPE R-410A, EXV Controlled System
Total Refrigerant Charge MCHX (kg) 27.5 31.8 32.2 40.1 45.8 50.1 54.2
Refrigerant Charge MCHX (kg) Ckt A/Ckt B 11.6/15.9 15.9/15.9 16.1/16.1 17.8/22.3 23.0/22.8 23.2/26.9 27.2/27.0
Total Refrigerant Charge RTPF (kg) 68.0 76.8 77.2 87.1 96.6 108.5 119.8
Refrigerant Charge RTPF (kg) Ckt A/Ckt B 29.7/38.3 38.4/38.4 38.6/38.6 39.5/47.6 48.3/48.3 48.8/59.7 59.9/59.9

COMPRESSORS Scroll, Hermetic
Quantity 5 6 6 5 6 6 6
Speed (R/s) 58.3 (60 Hz)/48.3 (50 Hz)
(Qty, kW) Ckt A (2) 53 (3) 46 (3) 53 (1) 70 (1) 87.9 (3) 70 (3) 70 (3) 87.9
(Qty, kW) Ckt B (3) 53 (3) 53 (3) 53 (3) 70 (3) 70 (3) 87.9 (3) 87.9
Oil Charge (L) Ckt A/Ckt B 6.5/9.7 9.7/9.7 9.7/9.7 13.4/20.1 20.1/20.1 20.1/20.1 20.1/20.1
No. Capacity Steps

Standard 5 6 6 5 6 6 6
With Hot Gas Bypass 6 7 7 6 7 7 7

       Digital Compressor Option 55 66 66 — — — —
Minimum Capacity Step (%)

Standard 20 15 17 19 17 15 17
With Hot Gas Bypass 13 9 11 13 11 9 11

       Digital Compressor Option 7 5 6 — — — —
    Capacity (%)
       Circuit A 40 46 50 43 50 44 50
       Circuit B 60 54 50 57 50 56 50
COOLER Brazed, Direct-Expansion Plate Heat Exchanger

Weight (kg) (empty) 89.4 103.4 111.1 121.0 137.7 151.3 171.2
Net Fluid Volume (L) 16.3 18.9 25.7 28.0 32.5 35.9 41.2
Maximum Refrigerant Pressure (kPa) 3103 3103 3103 3103 3103 3103 3103
Maximum Water-Side Pressure

Without Pump(s) (kPa) 2068 2068 2068 2068 2068 2068 2068

Maximum Water-Side Pressure
With Pump(s) (kPa) 1034 1034 1034 1034 1034 1034 1034

CHILLER WATER CONNECTIONS (in.)
Inlet and Outlet, Victaulic  (IPS Carbon Steel)* 3 3 3 4 4 4 4
Drain (NPT) 1/4 1/4 1/4 1/4 1/4 1/4 1/4

CONDENSER FANS
Standard Low-Sound AeroAcoustic™ Type Plastic Type, Axial, Vertical Discharge

Fan Speed (R/s) 14.2 (60 Hz)/11.8 (50 Hz)
No. Blades...Diameter (mm) 9...762 9...762 9...762 9...762 9...762 9...762 9...762
No. Fans 5 6 6 7 8 9 10
Total Airflow, 60 Hz (L/s) 22 890 27 467 27 467 32 045 36 623 41 201 45 779

       Total Airflow, 50 Hz (L/s) 19 120 22 943 22 943 26 767 30 591 34 415 38 239
Optional Value Sound Type Propeller Type, Axial, Vertical Discharge

Fan Speed (R/s) 19.0 (60 Hz)/15.8 (50 Hz)
No. Blades...Diameter (mm) 4...762 4...762 4...762 4...762 4...762 4...762 4...762
No. Fans 5 6 6 7 8 9 10
Total Airflow, 60 Hz (L/s) 24 187 29 025 29 025 33 862 38 700 43 537 48 375
Total Airflow, 50 Hz (L/s) 20 204 24 245 24 245 28 285 32 326 36 367 40 407

CONDENSER COILS Novation® MCHX Aluminum Tube, Aluminum Fin or RTPF
Quantity (Ckt A/Ckt B) 2/3 3/3 3/3 3/4 4/4 4/5 5/5
Total Face Area (sq m) 11.6 13.9 13.9 16.2 18.5 20.8 23.2

    Maximum Refrigerant Pressure (kPa) 4523 4523 4523 4523 4523 4523 4523

HYDRONIC MODULE (Optional, 60 Hz Only)† Pump(s), Strainer with Blowdown Valve, Expansion Tank, Pressure Taps, Drain and Vent Plugs, Flow Switch, 
and Balance Valve

Pump Single or Dual, Centrifugal Monocell Pump(s), 3500 Rpm. Dual pumps with check valves and isolation valves.
Expansion Tank Volume (L)

         Total/Acceptance — — — — — — —

CHASSIS DIMENSIONS (mm)
Length 3826 3826 3826 4864 4864 5893 5893
Width 2241 2241 2241 2241 2241 2241 2241

    Height 1976 1976 1976 1976 1976 1976 1976

EXV — Electronic Expansion Valve
MCHX — Microchannel Heat Exchanger
RTPF — Round Tube, Plate Fin (Condenser Coil)
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Fig. 7 — Unit Rigging Label Detail (011-060 Sizes)



17

Fig. 8 — Unit Rigging Label Detail (070-150 Sizes)

a30-5719

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CAUTION - NOTICE TO RIGGERS: 
ALL PANELS MUST BE IN PLACE WHEN RIGGING. DO NOT FORK THIS UNIT WITHOUT SKID. 

NOTES: 
1. RIG WITH FOUR CABLES USING A MINIMUM 24 FT. (7315MM) LENGTH FOR 070-115 SIZES. RIG 

WITH SIX CABLES FOR 130, 150 TON. 
2. CENTRAL LIFTING POINTS MUST BE A MINIMUM OF 12 FT. (3658MM) ABOVE THE TOP OF THE 

UNIT. 
3. LIFTING HOLES PROVIDED ARE 2.5 IN. (63.5MM) DIAMETER. 30RAP130 AND 30RAP150 HAVE 

A MIDDLE LIFTING HOLE, WHICH IS LOCATED 115.5 IN. (2921 MM) FROM THE CONTROL BOX 
SIDE LIFTING HOLE. 

4. CHECK BILL OF LADING FOR SHIPPING WEIGHT OF UNIT.  

 

MODEL  
NUMBER 

MAX. SHIP WT. 
W/O PACKAGING 

MAX. SHIP WT.  
W/PACKAGING 

MAX. SHIP WT. 
W/O PACKAGING 

MAX. SHIP WT.  
W/PACKAGING 

MAX. SHIP WT. 
W/O PACKAGING 

MAX. SHIP WT.  
W/PACKAGING 

LBS KGS LBS KGS LBS KGS LBS KGS LBS KGS LBS KGS 
 MCHX COILS AL-CU COILS CU-CU COILS 

30RAP070 3991 1810 4121 1869 4340 1968 4470 2027 4940 2240 5070 2299 
30RAP080 4289 1945 4419 2004 4637 2103 4767 2194 5357 2429 5487 2520 
30RAP090 4310 1955 4440 2014 4663 2114 4793 2205 5383 2441 5513 2532 
30RAP100 5267 2389 5417 2457 6125 2778 6275 2846 6965 3159 7118 3228 
30RAP115 5575 2528 5725 2596 6507 2951 6657 3019 7467 3386 7617 3454 
30RAP130 7010 3179 7190 3261 7672 3479 7852 3561 8752 3969 8932 4051 
30RAP150 7485 3394 7665 3476 8220 3728 8400 3809 9420 4272 9600 4354 

 

 
LIFTING HOLES CENTER OF GRAVITY 

A B X Y 
IN MM IN MM IN MM IN MM 

30RAP070 88.0 2235 131.6 3343 68.8 1748 44.4 1128 
30RAP080 88.0 2235 131.6 3343 70.7 1796 44.9 1140 
30RAP090 88.0 2235 131.6 3343 70.8 1798 46.5 1181 
30RAP100 88.0 2235 171.8 4364 87.1 2212 45.3 1151 
30RAP115 88.0 2235 171.8 4364 90.5 2299 45.2 1148 
30RAP130 88.0 2235 212.1 5387 104.3 2649 45.4 1153 
30RAP150 88.0 2235 212.1 5387 108.1 2746 45.3 1151 

 
DEDUCT THESE VALUES FOR UNITS WITH NO PUMP OPTIONS 

 SINGLE PUMP DEDUCT LBS/KGS NO PUMP DEDUCT LBS/KGS 
30RAP 070,080,090 280/127 635/288 

30RAP 100,115,130,150 285/129 675/306           38AP503120 
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MOUNTING UNIT — When unit is in proper location, use
of mounting holes in base rails is recommended for securing
unit to supporting structure, or for mounting unit on vibration
isolators if required. See Fig. 9-16. Fasteners for mounting unit
are field supplied. Be sure unit is level to within 1/8 in.
(.32 mm) per foot for proper oil return to compressor.

Step 2 — Check Compressor Mounting — As
shipped, units with single compressors are held down with
4 bolts through rubber grommets. All units with tandem
compressors are held down with 6 bolts per pair through
grommets. After unit is installed, verify mounting bolt
torque 7 to 10 ft-lb (9.5 to 13.6 N•m).

For 30RAP100-150 units, RED bolts from compressor
mounting rail must be removed. These RED bolts are for ship-
ping purposes only. Also remove the RED shipping braces that
tie the compressors in a circuit together. Using a 15-mm socket,
loosen each bolt and nut on each compressor tab and remove
all braces before unit start-up.

Step 3 — Connect Cooler Fluid and Drain Piping 
ALL UNITS — These chillers are supplied with factory-
installed strainer (including blow-down valve) in the entering
fluid piping and flow switch in the leaving fluid piping. Flow
switch wiring is factory installed.

Piping connections are located on the front of the
chiller when facing the control panel for sizes 011-030 and
at the end opposite the control panel for sizes 035-060. For
sizes 070-150, piping connections are on the right side
when facing the control panel and (Circuit B) of the
chiller. See Fig. 9-16, depending on model. See Fig. 17-19
for accessory storage tank dimensions.

All sizes have carbon steel Victaulic IPS connections as
shown in the physical data tables. Any connecting pipe to the
30RAP unit must be of a material that will not cause any gal-
vanic corrosion. For this reason, dissimilar metals must not be
used unless joined by a dielectric coupling.

Provide a means of venting air from the high point of the
field-installed piping as required. Install field-supplied drains
in both the entering and leaving fluid connections.

After field piping is complete, freeze-up protection is rec-
ommended using inhibited glycol or other suitable inhibited
antifreeze solution and electric heat tapes in areas where pip-
ing is exposed to low ambient temperatures (34°F [1°C] or
below). Heat tapes should possess a rating for area ambient
temperatures and be covered with a suitable thickness of
closed-cell insulation. Route power for heating tapes from a
separately fused disconnect. Identify disconnect as heat tape
power source with a warning that power must not be turned
off except when unit is being serviced.

Installation of water systems should follow sound engi-
neering practice as well as applicable local and industry
standards. Improperly designed or installed systems may
cause unsatisfactory operation and/or system failure. Con-
sult a water treatment specialist or appropriate literature
for information regarding filtration, water treatment, and
control devices.

CAUTION

Do not circulate water through unit without strainer in
place. Failure to use the strainer represents abuse and may
impair or otherwise negatively affect the Carrier product
warranty.
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Dual Chiller Control Option — If the dual chiller algorithm is
utilized the machines must be installed in parallel. An addition-
al chilled water sensor must be installed. Install the well in the
common leaving water header. See Fig. 20 and 21. 

Parallel chiller control with dedicated pumps is recom-
mended. Chiller must start and stop its own water pump locat-
ed in its own piping. If pumps are not dedicated for each
chiller, then isolation valves are required. Each chiller must
open and close its own isolation valve through the unit control
(the valve must be connected to the pump outputs). See Fig. 21.

Do not relocate the chiller’s leaving water thermistors. They
must remain in place for the unit to operate properly. The
thermistor well is a 1/4-in. NPT fitting for mounting the well in
the piping. Select a location that will allow for removal of the
thermistor without any restrictions. Once the well is installed,
insert the thermistor into the well utilizing thermal conductive
grease. Once the thermistor is in place, it is recommended that
a thermistor wire loop be made and secured with a wire tie to
the well. Attach the dual leaving water temperature thermistor
to LVT-22 and 23. A Carrier Comfort Network® (CCN) bus

must be connected between the two chillers. For more informa-
tion regarding Communication Bus Wiring, see the Carrier
Comfort Network® (CCN) Interface section of the Controls,
Start-Up, Operation, Service, and Troubleshooting guide.

A

B

1/4 N.P.T.

0.505/0.495
0.61
DIA

6” MINIMUM
CLEARANCE FOR

THERMISTOR
REMOVAL

Fig. 20 — Dual Leaving Water Thermistor Well

PART
NUMBER

DIMENSIONS in. (mm) 
A B

10HB50106801 3.10 (78.7) 1.55 (39.4)
10HB50106802 4.10 (104.1) 1.28 (32.5)

Fig. 21 — Dual Chiller Piping Diagram

Depending on piping sizes, use either:
• HH79NZ014 sensor/10HB50106801 (3-in. sensor/well)
• HH79NZ029 sensor/10HB50106802 (4-in. sensor/well)

NOTE: This is a simplified piping diagram—not all hydronic specialties are shown.

Pump and Check Valve
or Isolation Valve

Pump and Check Valve
or Isolation Valve

Dual Chiller
LWT Sensor
and Well

Control
Box

Cooler

Master Chiller

Slave Chiller

Control
Box

Cooler

CCN Bus

LEGEND

LWT — Leaving Water (Fluid) Temperature
— Field Wiring
— Field Communication Wiring
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VICTAULIC COUPLING INSTALLATION
1. The outside surface of the pipe, between the groove and

the pipe end, must be smooth and free from indentations,
projections (including weld seams), and roll marks to en-
sure a leak-tight seal. All oil, grease, loose paint, and dirt
must be removed.

2. Apply a thin coat of Victaulic lubricant or silicone lubri-
cant to the gasket sealing lips and exterior.

3. Position the gasket over the pipe end. Make sure the gas-
ket does not overhang the pipe end.

4. Align and bring the two pipe ends together. Slide the gas-
ket into position and center it between the groove in each
pipe end. Make sure no portion of the gasket extends into
the groove in either pipe end.

5. Install the housings over the gasket.
NOTE: Make sure the housings’ keys engage the 
grooves completely on both pipe ends.

6. Install the bolts, and thread a nut finger-tight onto each
bolt. For couplings supplied with stainless steel hardware,
apply an anti-seize compound to the bolt threads. Make
sure the oval neck of each bolt seats properly in the bolt
hole.

7. Tighten the nuts evenly by alternating sides until metal-
to-metal contact occurs at the bolt pads. Make sure the
housings’ keys engage the grooves completely.
NOTE: It is important to tighten the nuts evenly to pre-
vent gasket pinching.

8. Visually inspect the bolt pads at each joint to ensure
metal-to-metal contact is achieved.

UNITS WITH FACTORY-INSTALLED HYDRONIC
PACKAGES — The 30RAP chillers with factory-installed
hydronic packages are designed for use with closed sys-
tems, meaning that there is no more than one water-air inter-
face in the water loop. Cooling tower loops, for example,
have two water-air interfaces (sump and nozzles) and would
thus be classified as open, whereas a correctly designed
chilled water loop with the only water-air interface being in
the expansion tank is closed. Since closed and open water
systems behave very differently, these instructions assume
that the chilled water loop is closed. A system installed in-
correctly such that air is not handled properly — pipe leaks,
vent leaks, air in pipes, etc. — may behave as an open sys-
tem and thus have unsatisfactory operation. Pump seal wear
can also cause leaks that cause poor system operation.

Proper closed system design and installation procedures
should be followed closely. The system must be constructed
with pressure-tight components and thoroughly tested for
installation leaks. Factory-supplied hydronic systems are
available with single or dual (for back-up) pumps.

Figure 22 shows a typical installation with components that
might be installed with the hydronic package of the 30RAP
unit. The factory-installed system includes all of the compo-
nents within the dashed lines. Figure 23 illustrates a typical
dual pump package for the 011-030 size models.
NOTE: For units with single pumps, it is recommended that
isolation (shutoff) valves be placed exterior to the unit to
allow removal and service of the entire pump assembly, if
necessary. Units with dual pumps have pump isolation
valves provided. Also, if the unit is isolated with valves, a
properly sized pressure relief valve should be installed in
the piping between the unit and the valves, following all
applicable state and local codes.
System Pressurization — A proper initial cold fill pressure
must be established before the filling of the unit. The initial
cold fill pressure is the pressure applied at the filling point to
fill a system to its highest point, plus a minimum pressure at the
top of the system (4 psi [28 kPa] minimum) to operate air vents
and positively pressurize the system.

The compression tank (sometimes called expansion tank) is
very important to system pressurization. The compression tank
actually serves several purposes:
1. Provides net positive suction head required (NPSHR) for

the pump to operate satisfactorily.
2. Sets system pressure.
3. Accommodates expansion/contraction of water due to

temperature changes.
4. Acts as a pressure reference for the pump.

CAUTION

Always use a compatible lubricant to prevent the gasket
from pinching or tearing during installation. Failure to fol-
low this instruction could result in joint leakage.

CAUTION

Make sure the gasket does not become rolled or pinched
while installing the housings. Failure to follow this instruc-
tion could cause damage to the gasket, resulting in joint
leakage.
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LEGEND

1 — Strainer/Blow-Down Valve
2 — Expansion Tank (011-060 sizes only)
3 — Pump
4 — Electric Heater
5 — Air Vent Connection Port
6 — Pressure/Temperature Access Port
7 — Heat Exchanger

8 — Flow Switch
9 — Balance Valve/Drain Plug

10 — Pressure Relief
11 — Isolation Valves
12 — Flex Connections
13 — Pressure Reducing/Fill Valve
14 — Air Separator and Vent

--- Factory Supplied

a30-4871

Fig. 22 — Typical Piping Diagram — 30RAP Units with Hydronic Package

LEGEND
1 — Strainer
2 — Blow-Down Valve
3 — Service Valves
4 — Discharge Check Valve 

(Dual Pumps Only)

5 — Expansion Tank

6 — Balancing Valve with 
Drain Plug

7 — Field Connections

Fig. 23 — Typical Dual Pump Package (011-030 sizes only)

3

4
3

2

1

7

6 5
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The compression tank pressure must be set BEFORE the
system is filled. Expansion tanks are factory supplied on sizes
011-060 only and field supplied on all other sizes. The tanks
are pre-charged at the factory to 40 psig (276 kPa). If the
30RAP unit with expansion tank is the high point in the sys-
tem, tank pre-charge pressure of 40 psig (276 kPa) will be ade-
quate. If the 30RAP unit with expansion tank is NOT at the
high point in the system, then the minimum pre-charge pres-
sure for the water system must be determined using Table 8
and the method below:
Tank Pressure = 4 + (height from tank to top of

system in feet/“X”)
[27.6 + (height in m x 22.6/“X”)]

For example, assuming a system containing a 20% concen-
tration of ethylene glycol and 50 ft (15.2 m) in height from the
top of the system to the expansion tank, the minimum tank pre-
charge pressure would be:

Tank Pressure = 4 + (50 / 2.38) = 25.0 psig
= 27.6 + (15.2 x 22.6 / 2.38) = 171.9 kPa

Table 8 — “X” Factor for Setting Tank Pressure

NOTE: If expansion tanks are placed elsewhere in the system this
method cannot be used since extra pressure drop between the tank
and the pump must be accounted for. 

NOTE: If the system requires a pre-charge greater than 40 psig
(276 kPa), increase pressure as described below.
Expansion Tank Pre-Charge — To pre-charge the expansion
tank, do the following steps:
1. Check the tank air pressure at the pre-charge connection

with an accurate pressure gage. Adjust as needed.
2. If additional pressure is required, charge the tank with oil-

free compressed air or nitrogen gas. Occasionally check
the pressure as when filling a tire.

3. Check the air valve for leakage. If it leaks, relieve the
pressure and replace the core with a Schrader-type tire
core. DO NOT depend on the valve cap to seal the leak.

Once the system is pressurized, the pressure at the connec-
tion point of the expansion tank to water piping will not change
unless the water loop volume changes (either due to addition/
subtraction of water or temperature expansion/contraction).
The pressure at this point remains the same regardless of
whether or not the pump is running.

Since the expansion tank acts as a reference point for the
pump, there cannot be two reference points (two expansion
tanks) in a system (unless manifolded together). If system vol-
ume or other design considerations warrant the placement of
another expansion tank somewhere in the system, the expan-
sion tank in the 30RAP hydronic package MUST be discon-
nected from its hose and the end of the hose securely plugged.

This is also true for applications where two or more 30RAP
chillers are placed in parallel. There should not be more than

one expansion tank in the system (as seen in Fig. 23) unless
manifolded together. When multiple 30RAP chillers are ap-
plied in parallel, and the chillers include the optional hydronic
package which contain expansion tanks (sizes 011-060), the
expansion tanks must be disconnected from the 30RAP hy-
dronic package. It is permissible to install the expansion tank(s)
in a portion of the return water line that is common to all
pumps, providing that the tank is properly sized for combined
system volume.

If the application involves two or more chillers in a primary/
secondary system, a common place for mounting the expan-
sion tank is in the chilled water return line, just before the de-
coupler. Refer to Fig. 24 for placement of expansion tank in
primary/secondary systems.

The expansion tank included in the 30RAP hydronic pack-
age is a diaphragm tank, meaning that a flexible diaphragm
physically separates the water/air interface. With this type of
expansion tank, it is undesirable to have any air in the water
loop. See the section on air separation below for instructions on
providing air separation equipment.
AIR SEPARATION  — For proper system operation, it is es-
sential that water loops be installed with proper means to man-
age air in the system. Free air in the system can cause noise, re-
duce terminal output, stop flow, or even cause pump failure due
to pump cavitation. For closed systems, equipment should be
provided to eliminate all air from the system. 

The amount of air that water can hold in solution de-
pends on the pressure and temperature of the water/air mix-
ture. Air is less soluble at higher temperatures and at lower
pressures. Therefore, separation can best be done at the
point of highest water temperature and lowest pressure.
Typically, this point would be on the suction side of the
pump as the water is returning from the system or terminals.
Generally speaking, this is the best place to install an air
separator, if possible.
1. Install automatic air vents at all high points in the system.

(If the 30RAP unit is located at the high point of the sys-
tem, a vent can be installed on the piping entering the heat
exchanger on the ¼-in. NPT female port.)

2. Install an air separator in the water loop, at the place
where the water is at higher temperatures and lower
pressures — usually in the chilled water return piping.
On a primary-secondary system, the highest tempera-
ture water is normally in the secondary loop, close to
the decoupler. Preference should be given to that point
on the system (see Fig. 24). In-line or centrifugal air
separators are readily available in the field.

It may not be possible to install air separators at the place
of lowest pressure and highest temperature. In such cases,
preference should be given to the points of highest tempera-
ture. It is important that pipe be sized correctly so that free
air can be moved to the point of separation. Generally, a wa-
ter velocity of at least 2 ft (610 mm) per second will keep
free air entrained and prevent it from forming air pockets.

Automatic vents should be installed at all physically ele-
vated points in the system so that air can be eliminated
during system operation. Provision should also be made for
manual venting during the water loop fill. It is important
that the automatic vents be located in accessible locations
for maintenance purposes, and that they be located where
they can be prevented from freezing.

% GLYCOL ETHYLENE
GLYCOL

PROPYLENE
GLYCOL

0 (pure water) 2.31 2.31
10 2.36 2.33
20 2.38 2.36
30 2.40 2.38
40 2.43 2.38
50 2.47 2.40
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Step 4 — Fill the Chilled Water Loop
WATER SYSTEM CLEANING — Proper water system
cleaning is of vital importance. Excessive particulates in the
water system can cause excessive pump seal wear, reduce or
stop flow, and cause damage of other components. Water qual-
ity should be maintained within the limits indicated in Table 9.
Failure to maintain proper water quality may result in heat
exchanger failure.

1. Install a temporary bypass around the chiller to avoid cir-
culating dirty water and particulates into the pump pack-
age and chiller during the flush. Use a temporary circulat-
ing pump during the cleaning process. Also, be sure that
there is capability to fully drain the system after cleaning.
(See Fig. 25.)

2. Be sure to use a cleaning agent that is compatible with
all system materials. Be especially careful if the system
contains any galvanized or aluminum components. Both
detergent-dispersant and alkaline-dispersant cleaning
agents are available.

3. It is a good idea to fill the system through a water me-
ter. This provides a reference point for the future for
loop volume readings, and it also establishes the cor-
rect quantity of cleaner needed in order to get the re-
quired concentration.

4. Use a feeder/transfer pump to mix the solution and fill the
system. Circulate the cleaning system for the length of
time recommended by the cleaning agent manufacturer.
a. After cleaning, drain the cleaning fluid and flush

the system with fresh water.
b. A slight amount of cleaning residue in the system

can help keep the desired, slightly alkaline, water
pH of 8 to 9. Avoid a pH greater than 10, since this
will adversely affect pump seal components.

c. A side stream filter is recommended (see Fig. 26)
during the cleaning process. Filter side flow rate
should be enough to filter the entire water volume

every 3 to 4 hours. Change filters as often as neces-
sary during the cleaning process.

d. Remove temporary bypass when cleaning is
complete.

A 40-mesh strainer with a blow-down valve is standard on
all 30RAP units, both with and without hydronic packages.
The blow-down valve allows removal of particulates caught in
the strainer without complete removal of the screen. A female
NPT connection is provided on the valve, allowing hose con-
nection for drainage outside the unit.

 Carrier’s ComfortLink controls have a built-in feature to
remind building owners or operators to clean the strainer by
discharging the blow-down valve at a pre-set time interval.
Properly installed and cleaned systems will rarely need the
strainer cleaned after the initial fill. This time interval is
user-configurable.

Table 9 — Water Quality Characteristics
and Limitations

 *Sulfides in the water quickly oxidize when exposed to air, requiring that
no agitation occur as the sample is taken. Unless tested immediately
at the site, the sample will require stabilization with a few drops of one
Molar zinc acetate solution, allowing accurate sulfide determination up
to 24 hours after sampling. A low pH and high alkalinity cause system
problems, even when both values are within the ranges shown. The
term pH refers to the acidity, basicity, or neutrality of the water supply.
Below 7.0, the water is considered to be acidic. Above 7.0, water is
considered to be basic. Neutral water contains a pH of 7.0.

†Dissolved carbon dioxide can either be calculated from the pH and
total alkalinity values, shown below, or measured on the site using a
test kit. Dissolved Carbon Dioxide, PPM = TA x 2[(6.3-pH)/0.3] where TA
= Total Alkalinity, PPM as CaCO3.
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NOTE: Expansion tanks in the 30RAP hydronic kits must be disconnected for chillers placed parallel in the primary water loop.

Fig. 24 — Typical Air Separator and Expansion Tank Location on Primary-Secondary Systems

CAUTION

Failure to properly clean all piping and components of the
chilled water system before unit start-up may result in
plugging of the heat exchanger, which can lead to poor per-
formance, nuisance alarms, and damage from freezing.
Freezing damage caused by an improperly cleaned system
represents abuse and may impair or otherwise negatively
affect the Carrier product warranty.

 WATER CHARACTERISTIC QUALITY LIMITATION
Alkalinity (HCO3-) 70 – 300 ppm

Sulfate (SO42-) Less than 70 ppm

HCO3-/SO42- Greater than 1.0
Electrical Conductivity 10 – 500 S/cm
pH 7.5 – 9.0
Ammonia (NH3) Less than 2 ppm
Chorides (Cl-) Less than 300 ppm
Free chlorine (Cl2) Less than 1 ppm

Hydrogen Sulfide (H2S)* Less than 0.05 ppm

Free (aggressive) Carbon
Dioxide (CO2)†

Less than 5 ppm

Total Hardness (°dH) 4.0 – 8.5
Nitrate (NO3) Less than 100 ppm

Iron (Fe) Less than 0.2 ppm
Aluminum (Al) Less than 0.2 ppm
Manganese (Mn) Less than 0.1 ppm
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FILLING THE SYSTEM — The initial fill of the chilled
water system must accomplish three purposes:
1. The entire piping system must be filled with water.
2. The pressure at the top of the system must be high enough

to vent air from the system (usually 4 psig [28 kPa] is ad-
equate for most vents).

3. The pressure at all points in the system must be high
enough to prevent flashing in the piping or cavitation in
the pump.

The pressure created by an operating pump affects sys-
tem pressure at all points except one — the connection of
the compression tank to the system. This is the only location
in the system where pump operation will not give erroneous
pressure indications during the fill. Therefore, the best loca-
tion to install the fill connection is close to the expansion
tank. An air vent should be installed close by to help elimi-
nate air that enters during the fill procedure.
Ensure the following when filling the system:
1. Remove temporary bypass piping and cleaning/flushing

equipment.
2. Check to make sure all drain plugs are installed.
3. Open the blow-down valve to flush the strainer.

Normally, a closed system needs to be filled only once. The
actual filling process is generally a fairly simple procedure. All
air should be purged or vented from the system. Thorough
venting at the high points and circulation at room temperature
for several hours is recommended.

NOTE:  Local codes concerning backflow devices and other
protection of the city water system should be consulted and
followed to prevent contamination of the public water sup-
ply. This is especially important when antifreeze is used in
the system.
Set Water Flow Rate — Once the system is cleaned, pressur-
ized, and filled, the flow rate through the chiller must be estab-
lished. On units with the hydronic package, this can best be
done using the balancing valve. 

In order to adjust the balancing valve, put a differential
pressure gage across the pressure taps on the valve. Make sure
that all system isolation and control valves are open. Use Ta-
bles 10-13 to determine gpm.
1. Measure the pressure drop across the balancing valve. If

the pressure reading is in psig, multiply psig by 2.31 to
convert to feet of water before using Tables 10-14.

2. Go to the row in the chart corresponding to the setting on
the valve, interpolating if necessary.

3. The gpm corresponding to the pressure drop measured is
the flow through the balancing valve. 

NOTE: Carrier recommends a differential pressure gage when
measuring pressures across the pumps or balancing valves.
This provides for greater accuracy and reduces error build-up
that often occurs when subtracting pressures made by different
gages.

On primary/secondary systems, it is advisable to set the
30RAP balancing valve to maintain design flow plus 10%
through the chiller.

A rough estimate of water flow can also be obtained
from the pressure gages across the 30RAP heat exchanger.
Figures 27-34 show the relationship between gpm and heat
exchanger pressure drop. It should be noted that these
curves are for “clean” heat exchangers; they do not apply to
heat exchangers with fouling. To read the chart, subtract the
readings of the two pressure gages on the hydronic kit. This
number is the pressure drop across the heat exchanger. Ad-
just the factory-installed balancing valve or external balanc-
ing valve (units without hydronic package) until the correct
pressure drop is obtained for the required gpm. Total unit
pressure drop is found in Appendix A.
Water Treatment — Fill the fluid loop with water (or suitable
inhibited antifreeze solution) and a corrosion-resistant inhibitor
suitable for the water of the area. Consult the local water treat-
ment specialist for characteristics of system water and a rec-
ommended inhibitor for the cooler fluid loop.

Untreated or improperly treated water may result in corro-
sion, scaling, erosion, or algae. The services of a qualified wa-
ter treatment specialist should be obtained to develop and mon-
itor a treatment program.
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Fig. 25 — Typical Set Up for Cleaning Process
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Fig. 26 — Cleaning Using a Side Stream Filter
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CAUTION

Water must be within design flow limits, clean, and treated
to ensure proper chiller performance and reduce the poten-
tial of tube damage due to corrosion, scaling, erosion, and
algae. Carrier assumes no responsibility for chiller damage
resulting from untreated or improperly treated water.
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Table 10 — Balancing Valve Readings — 30RAP011-030

NOTE: See Table 14 for Glycol Correction Factors.

Table 11 — Balancing Valve Readings — 30RAP035-060

NOTE: See Table 14 for Glycol Correction Factors.

2.0 in.
SETTING

VALVE 
COEFFICIENT 

(Cv)

WATER PRESSURE DROP (ft)
GPM

5 10 15 20 25 30 35 40 45 50
0.5   8.3 0.8 3.4 7.5 13.4 21.0 30.2 41.1 53.7 67.9 83.8
1.0 10.2 0.6 2.2 5.0   8.9 13.9 20.0 27.2 35.5 45.0 55.5
1.5 13.0 0.3 1.4 3.1   5.5  8.5 12.3 16.7 21.9 27.7 34.2
2.0 16.9 0.2 0.8 1.8   3.2  5.1   7.3   9.9 12.9 16.4 20.2
2.5 20.5 0.1 0.5 1.2   2.2   3.4   4.9   6.7   8.8 11.1 13.7
3.0 25.9 0.1 0.3 0.8  1.4   2.2   3.1   4.2   5.5   7.0   8.6
3.5 29.0 0.1 0.3 0.6   1.1   1.7   2.5   3.4   4.4   5.6   6.9
4.0 35.8 0.0 0.2 0.4   0.7   1.1   1.6   2.2   2.9   3.6   4.5
5.0 37.0 0.0 0.2 0.4   0.7   1.1   1.5   2.1   2.7   3.4   4.2

2.0 in.
SETTING

VALVE 
COEFFICIENT 

(Cv)

WATER PRESSURE DROP (ft)
GPM

55 60 65 70 75 80 85 90 95 100
0.5   8.3 101.4 120.7 141.7 164.3 188.6 214.6 242.3 271.6 302.6 335.3
1.0 10.2   67.2   79.9   93.8 108.8 124.9 142.1 160.4 179.8 200.4 222.0
1.5 13.0   41.3   49.2   57.8   67.0   76.9   87.5   98.8 110.7 123.4 136.7
2.0 16.9   24.5   29.1   34.2   39.6   45.5   51.8   58.4   65.5   73.0   80.9
2.5 20.5   16.6   19.8   23.2   26.9   30.9   35.2   39.7   44.5   49.6   55.0
3.0 25.9   10.4   12.4   14.5   16.9   19.4   22.0   24.9   27.9   31.1   34.4
3.5 29.0     8.3     9.9   11.6   13.5   15.5   17.6   19.8   22.2   24.8   27.5
4.0 35.8     5.5     6.5     7.6     8.8   10.1   11.5   13.0   14.6   16.3   18.0
5.0 37.0     5.1     6.1     7.1     8.3     9.5   10.8   12.2   13.7   15.2   16.9

2.5 in.
SETTING

VALVE 
COEFFICIENT 

(Cv)

WATER PRESSURE DROP (ft)
GPM

40 45 50 55 60 65 70 75 80 85 90
1.0 15.6 15.2 19.2 23.7 28.7 34.2 40.1 46.5 53.4 60.7 68.6 76.9
2.0 21.1   8.3 10.5 13.0 15.7 18.7 21.9 25.4 29.2 33.2 37.5 42.0
3.0 24.5   6.2   7.8   9.6 11.6 13.9 16.3 18.9 21.6 24.6 27.8 31.2
4.0 38.0   2.6   3.2   4.0   4.8   5.8   6.8   7.8   9.0 10.2 11.6 13.0
4.5 52.0   1.4   1.7   2.1   2.6   3.1   3.6   4.2   4.8   5.5   6.2   6.9
5.0 69.0   0.8   1.0   1.2   1.5   1.7   2.0   2.4   2.7   3.1   3.5   3.9

2.5 in.
SETTING

VALVE 
COEFFICIENT 

(Cv)

WATER PRESSURE DROP (ft)
GPM

95 100 105 110 115 120 125 130 135 140 145
1.0 15.6 85.7 94.9 104.7 114.9 125.5 136.7 148.3 160.4 173.0 186.0 199.6
2.0 21.1 46.8 51.9   57.2   62.8   68.6   74.7   81.1   87.7   94.6 101.7 109.1
3.0 24.5 34.7 38.5   42.4   46.6   50.9   55.4   60.1   65.0   70.1   75.4   80.9
4.0 38.0 14.4 16.0   17.6   19.4   21.2   23.0   25.0   27.0   29.2   31.4   33.6
4.5 52.0   7.7   8.5     9.4   10.3   11.3   12.3   13.3   14.4   15.6   16.7   18.0
5.0 69.0   4.4   4.9     5.3     5.9     6.4     7.0     7.6     8.2     8.8     9.5   10.2

2.5 in.
SETTING

VALVE 
COEFFICIENT 

(Cv)

WATER PRESSURE DROP (ft)
GPM

150 155 160 165 170 175 180 185 190 195 200
1.0 15.6 213.6 228.0 243.0 258.4 274.3 290.7 307.5 324.9 342.7 360.9 379.7
2.0 21.1 116.7 124.7 132.8 141.3 149.9 158.9 168.1 177.6 187.3 197.3 207.5
3.0 24.5   86.6   92.5   98.5 104.8 111.2 117.9 124.7 131.7 138.9 146.3 153.9
4.0 38.0   36.0   38.4   41.0   43.6   46.2   49.0   51.8   54.8   57.8   60.8   64.0
4.5 52.0   19.2   20.5   21.9   23.3   24.7   26.2   27.7   29.2   30.8   32.5   34.2
5.0 69.0   10.9   11.7   12.4   13.2   14.0   14.9   15.7   16.6   17.5   18.4   19.4
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Table 12 — Balancing Valve Readings — 30RAP070-090

NOTE: See Table 14 for Glycol Correction Factors.

3.0 in. 
STRAIGHT
SETTING

VALVE 
COEFFICIENT 

(Cv)

WATER PRESSURE DROP (ft)
GPM

70 80 90 100 110 120 130 140 150 160 170 180 190
1.0 20.0 28.3 37.0 46.8 57.8 69.9 83.2 97.6 113.2 129.9 147.8 166.9 187.1 208.5
1.5 22.9 21.6 28.2 35.7 44.0 53.3 63.4 74.4 86.3 99.1 112.8 127.3 142.7 159.0
2.0 25.6 17.3 22.6 28.6 35.2 42.6 50.8 59.6 69.1 79.3 90.2 101.9 114.2 127.2
2.5 27.0 15.5 20.3 25.7 31.7 38.3 45.6 53.6 62.1 71.3 81.1 91.6 102.7 114.4
3.0 30.0 12.6 16.4 20.8 25.7 31.1 37.0 43.4 50.3 57.8 65.7 74.2 83.2 92.7
3.5 36.5 8.5 11.1 14.0 17.3 21.0 25.0 29.3 34.0 39.0 44.4 50.1 56.2 62.6
4.0 56.0 3.6 4.7 6.0 7.4 8.9 10.6 12.4 14.4 16.6 18.9 21.3 23.9 26.6
4.5 76.0 2.0 2.6 3.2 4.0 4.8 5.8 6.8 7.8 9.0 10.2 11.6 13.0 14.4
5.0 94.5 1.3 1.7 2.1 2.6 3.1 3.7 4.4 5.1 5.8 6.6 7.5 8.4 9.3

3.0 in. 
STRAIGHT
SETTING

VALVE 
COEFFICIENT 

(Cv)

WATER PRESSURE DROP (ft)
GPM

200 210 220 230 240 250 260 270 280 290 300 310 320
1.0 20.0 231.0 254.7 279.5 305.5 332.6 360.9 390.4 421.0 452.8 485.7 519.8 555.0 591.4
1.5 22.9 176.2 194.3 213.2 233.0 253.7 275.3 297.8 321.1 345.3 370.5 396.4 423.3 451.1
2.0 25.6 141.0 155.4 170.6 186.5 203.0 220.3 238.3 257.0 276.3 296.4 317.2 338.7 360.9
2.5 27.0 126.7 139.7 153.4 167.6 182.5 198.0 214.2 231.0 248.4 266.5 285.2 304.5 324.5
3.0 30.0 102.7 113.2 124.2 135.8 147.8 160.4 173.5 187.1 201.2 215.9 231.0 246.7 262.8
3.5 36.5 69.4 76.5 83.9 91.7 99.9 108.4 117.2 126.4 135.9 145.8 156.1 166.6 177.6
4.0 56.0 29.5 32.5 35.7 39.0 42.4 46.0 49.8 53.7 57.8 61.9 66.3 70.8 75.4
4.5 76.0 16.0 17.6 19.4 21.2 23.0 25.0 27.0 29.2 31.4 33.6 36.0 38.4 41.0
5.0 94.5 10.3 11.4 12.5 13.7 14.9 16.2 17.5 18.9 20.3 21.8 23.3 24.9 26.5

3.0 in. 
STRAIGHT
SETTING

VALVE 
COEFFICIENT 

(Cv)

WATER PRESSURE DROP (ft)
GPM

330 340 350 360 370 380 390 400 410 420 430 440 450
1.0 20.0 628.9 667.6 707.4 748.4 790.6 833.9 878.4 924.0 970.8 1018.7 1067.8 1118.0 1169.4
1.5 22.9 479.7 509.2 539.6 570.9 603.0 636.1 670.0 704.8 740.5 777.0 814.5 852.8 892.0
2.0 25.6 383.8 407.5 431.8 456.8 482.5 509.0 536.1 564.0 592.5 621.8 651.7 682.4 713.8
2.5 27.0 345.1 366.3 388.2 410.7 433.8 457.6 482.0 507.0 532.7 559.0 585.9 613.5 641.7
3.0 30.0 279.5 296.7 314.4 332.6 351.4 370.6 390.4 410.7 431.5 452.8 474.6 496.9 519.8
3.5 36.5 188.8 200.4 212.4 224.7 237.4 250.4 263.7 277.4 291.5 305.9 320.6 335.7 351.1
4.0 56.0 80.2 85.2 90.2 95.5 100.8 106.4 112.0 117.9 123.8 129.9 136.2 142.6 149.2
4.5 76.0 43.6 46.2 49.0 51.8 54.8 57.8 60.8 64.0 67.2 70.5 73.9 77.4 81.0
5.0 94.5 28.2 29.9 31.7 33.5 35.4 37.4 39.3 41.4 43.5 45.6 47.8 50.1 52.4
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Table 13 — Balancing Valve Readings — 30RAP100-150

NOTE: See Table 14 for Glycol Correction Factors.

Table 14 — Glycol Correction Factors

Glycol Corrections:
GPM [actual] = GPM [tested] x Correction Factor

4.0 in. 
STRAIGHT
SETTING

VALVE 
COEFFICIENT 

(Cv)

WATER PRESSURE DROP (ft)
GPM

80 90 100 110 120 130 140 150 160 170 180 190 200
1.0 21.5 32.0 40.5 50.0 60.5 72.0 84.5 97.9 112.4 127.9 144.4 161.9 180.4 199.9
1.5 25.0 23.7 29.9 37.0 44.7 53.2 62.5 72.4 83.2 94.6 106.8 119.8 133.4 147.8
2.0 27.2 20.0 25.3 31.2 37.8 45.0 52.8 61.2 70.3 79.9 90.2 101.2 112.7 124.9
2.5 43.0 8.0 10.1 12.5 15.1 18.0 21.1 24.5 28.1 32.0 36.1 40.5 45.1 50.0
3.0 68.0 3.2 4.0 5.0 6.0 7.2 8.4 9.8 11.2 12.8 14.4 16.2 18.0 20.0
3.5 100.0 1.5 1.9 2.3 2.8 3.3 3.9 4.5 5.2 5.9 6.7 7.5 8.3 9.2
4.0 129.0 0.9 1.1 1.4 1.7 2.0 2.3 2.7 3.1 3.6 4.0 4.5 5.0 5.6
4.5 162.0 0.6 0.7 0.9 1.1 1.3 1.5 1.7 2.0 2.3 2.5 2.9 3.2 3.5
5.0 190.0 0.4 0.5 0.6 0.8 0.9 1.1 1.3 1.4 1.6 1.8 2.1 2.3 2.6
5.5 216.0 0.3 0.4 0.5 0.6 0.7 0.8 1.0 1.1 1.3 1.4 1.6 1.8 2.0
6.0 249.0 0.2 0.3 0.4 0.5 0.5 0.6 0.7 0.8 1.0 1.1 1.2 1.3 1.5

4.0 in. 
STRAIGHT
SETTING

VALVE 
COEFFICIENT 

(Cv)

WATER PRESSURE DROP (ft)
GPM

210 220 230 240 250 260 270 280 290 300 310 320 330
1.0 21.5 220.4 241.9 264.4 287.8 312.3 337.8 364.3 391.8 420.3 449.8 480.2 511.7 544.2
1.5 25.0 163.0 178.9 195.5 212.9 231.0 249.8 269.4 289.8 310.8 332.6 355.2 378.5 402.5
2.0 27.2 137.7 151.1 165.2 179.8 195.1 211.1 227.6 244.8 262.6 281.0 300.1 319.7 340.0
2.5 43.0 55.1 60.5 66.1 72.0 78.1 84.5 91.1 97.9 105.1 112.4 120.1 127.9 136.1
3.0 68.0 22.0 24.2 26.4 28.8 31.2 33.8 36.4 39.2 42.0 45.0 48.0 51.2 54.4
3.5 100.0 10.2 11.2 12.2 13.3 14.4 15.6 16.8 18.1 19.4 20.8 22.2 23.7 25.2
4.0 129.0 6.1 6.7 7.3 8.0 8.7 9.4 10.1 10.9 11.7 12.5 13.3 14.2 15.1
4.5 162.0 3.9 4.3 4.7 5.1 5.5 6.0 6.4 6.9 7.4 7.9 8.5 9.0 9.6
5.0 190.0 2.8 3.1 3.4 3.7 4.0 4.3 4.7 5.0 5.4 5.8 6.1 6.6 7.0
5.5 216.0 2.2 2.4 2.6 2.9 3.1 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4
6.0 249.0 1.6 1.8 2.0 2.1 2.3 2.5 2.7 2.9 3.1 3.4 3.6 3.8 4.1

4.0 in. 
STRAIGHT
SETTING

VALVE 
COEFFICIENT 

(Cv)

WATER PRESSURE DROP (ft)
GPM

340 350 360 370 380 390 400 410 420 430 440 450
1.0 21.5 577.7 612.2 647.6 684.1 721.6 760.1 799.6 840.0 881.5 924.0 967.5 1012.0
1.5 25.0 427.3 452.8 479.0 506.0 533.7 562.2 591.4 621.3 652.0 683.4 715.5 748.4
2.0 27.2 360.9 382.5 404.6 427.4 450.9 474.9 499.6 524.9 550.8 577.3 604.5 632.3
2.5 43.0 144.4 153.0 161.9 171.0 180.4 190.0 199.9 210.0 220.4 231.0 241.9 253.0
3.0 68.0 57.8 61.2 64.7 68.4 72.1 76.0 79.9 84.0 88.1 92.4 96.7 101.2
3.5 100.0 26.7 28.3 29.9 31.6 33.4 35.1 37.0 38.8 40.7 42.7 44.7 46.8
4.0 129.0 16.0 17.0 18.0 19.0 20.0 21.1 22.2 23.3 24.5 25.7 26.9 28.1
4.5 162.0 10.2 10.8 11.4 12.0 12.7 13.4 14.1 14.8 15.5 16.3 17.0 17.8
5.0 190.0 7.4 7.8 8.3 8.8 9.2 9.7 10.2 10.8 11.3 11.8 12.4 13.0
5.5 216.0 5.7 6.1 6.4 6.8 7.1 7.5 7.9 8.3 8.7 9.2 9.6 10.0
6.0 249.0 4.3 4.6 4.8 5.1 5.4 5.7 6.0 6.3 6.6 6.9 7.2 7.5

CONCENTRATION

GLYCOL CORRECTION FACTOR
Ethylene Propylene

Water Temp —°F  (°C)
40 (4.5) 70 (21) 40 (4.5) 70 (21)

0 1.00 1.00 1.00 1.00
10 0.99 0.99 0.99 0.99
20 0.99 0.99 0.99 0.99
30 0.98 0.98 0.99 0.99
40 0.97 0.97 0.98 0.98
50 0.96 0.96 0.97 0.98
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Fig. 27 — Heat Exchanger Pressure Drop (Water Only) — 30RAP011-030 (English)

LEGEND
 1 — 30RAP011 4 — 30RAP025
 2 — 30RAP016,018 5 — 30RAP030
 3 — 30RAP020
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Fig. 28 — Heat Exchanger Pressure Drop (Water Only) — 30RAP035-060 (English)

LEGEND
 7 — 30RAP035 10 — 30RAP050
 8 — 30RAP040 11 — 30RAP055
 9 — 30RAP045 12 — 30RAP060
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Fig. 29 — Heat Exchanger Pressure Drop (Water Only) — 30RAP070-090 (English)

LEGEND
 1 — 30RAP070
 2 — 30RAP080
 3 — 30RAP090

Fig. 30 — Heat Exchanger Pressure Drop (Water Only) — 30RAP100-150 (English)
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Fig. 31 — Heat Exchanger Pressure Drop (Water Only) — 30RAP011-030 (SI)

LEGEND
 1 — 30RAP011 4 — 30RAP025
 2 — 30RAP016,018 5 — 30RAP030
 3 — 30RAP020
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LITERS/SECOND

Fig. 32 — Heat Exchanger Pressure Drop (Water Only) — 30RAP035-060 (SI)

LEGEND
7 — 30RAP035 10 — 30RAP050
8 — 30RAP040 11 — 30RAP055
9 — 30RAP045 12 — 30RAP060
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Fig. 33 — Heat Exchanger Pressure Drop (Water Only) — 30RAP070-090 (SI)

LEGEND
 1 — 30RAP070
 2 — 30RAP080
 3 — 30RAP090
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Fig. 34 — Heat Exchanger Pressure Drop (Water Only) — 30RAP100-150 (SI)

LEGEND
 1 — 30RAP100
 2 — 30RAP115
 3 — 30RAP130
 4 — 30RAP150
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Minimum Loop Volume — The minimum volume of fluid re-
quired to be in circulation is a function of the number of com-
pressors in the chiller as well as the type of application. The
minimum fluid in circulation must equal or exceed the values
in Table 15.

To achieve this fluid volume, it is often necessary to install a
tank in the loop. The tank should be baffled to ensure there is
no stratification and that water (or suitable inhibited antifreeze
solution) entering the tank is adequately mixed with liquid in
the tank. See Fig. 35.

Table 15 — Minimum Fluid Volume In Circulation

LEGEND

The piping between the chiller and the accessory tank can
be done to allow the tank to be on the return side of the chiller
(tank piped to chiller inlet) or the supply side of the chiller
(tank piped to chiller outlet). For standard compressors, it is
recommended that the tank be piped to the return side of the
chiller to buffer any changes in load to allow more stable
chiller operation. For digital compressor applications, it is
recommended that the tank be piped to the supply side of the
chiller to provide a more stable supply temperature.

A properly baffled storage tank is available from the factory
as an accessory for sizes 011-060 only. These tanks are de-
signed to physically fit beneath the corresponding 30RAP unit,
taking up the same footprint.
• 30RAP011, 016 83 gallons (314 liters)
• 30RAP018-030 119 gallons (450 liters)
• 30RAP035-060 241 gallons (912 liters)

Storage tank weight (water weight included) is as follows:
• 30RAP011, 016 1673 lb (759 kg)
• 30RAP018-030 2193 lb (995 kg)
• 30RAP035-060 4361 lb (1978 kg)
Maximum Loop Volume (Units with Hydronic Package) —
Since the minimum size of the expansion tank is dependent
upon loop volume, units with the integrated hydronic kit must
not exceed the maximum loop volume limits (see Table 16).

The limits are dependent on the maximum and minimum tem-
peratures of the water, the maximum and minimum pressures
seen by the expansion tank, and the heat transfer fluid. Expan-
sion tank and maximum loop volume data is as follows:

30RAP011-030         30RAP035-060
Volume gal. (L) 5.0 (18.9) 10.0 (37.9)
Acceptance Volume gal. (L) 2.9 (11.0)   5.5 (20.8)

Table 16 —Maximum Loop Volume

LEGEND

NOTE: Maximum loop volume is based on typical system of 12 psig
(83 kPa) and 30 psig (207 kPa) of min/max pressures, and 38°F
(3.3°C) and 100°F (37.8°C) min/max water temperature. If the vol-
ume in the system is greater than the limits listed, then extra expan-
sion tank volume must be added to the system.

Pump Modification/Trimming (Units with Factory-Installed
Hydronic Package) — Since the pumps are constant speed,
the only way to obtain greater flow with a given pump/impeller
is to decrease system head. This will allow the pump to “ride”
its curve to the right, resulting in increased flow. If greater flow
is necessary, look at opening the balance valve. Also, verify
that the strainer is clean, and that no unnecessary system resis-
tance is present, such as partially closed isolation valves.

Increasing system resistance by closing the balancing valve
will force the pump to “ride” its curve to the left, resulting in
less flow. Although this does reduce power consumption
slightly, it may not be the desirable method of reducing the
flow, especially if a rather large reduction is needed.

The other method for reducing flow on a constant speed
pump is impeller trimming. The impellers in the pumps pro-
vided in the 30RAP hydronic kit are easily removable for
this purpose. Refer to the pump literature packet supplied
with the hydronic package information on Seal Replace-
ment in the Service Section, and follow its instructions for
impeller removal. Trimming should only be done by a qual-
ified machine shop that has experience in this operation.
Contact your local Carrier representative for a recommend-
ed machine shop. After trimming, the impeller MUST be
balanced. Failure to balance trimmed impellers can result in
excessive vibration, noise, and premature bearing failure.
Impeller trimming has the added benefit of maximum bhp
savings. 

Power savings may pay for the trimming cost very quickly.
The 30RAP pump option may be applied with a field-supplied
VFD. When applied with a VFD, the maximum length of wir-
ing between the drive and the pump motor is 50 ft (15.2 m).
The maximum allowable carrier frequency of the inverter is 12
kHz, with 3 kHz recommended.
PUMP VFD — Pumps may be ordered with a variable fre-
quency drive (VFD) for speed control (sizes 070-150 only).
Armstrong pump VFD password is 00002323 to allow access
to parameters.

30RAP 
UNIT 
SIZE

NORMAL AIR 
CONDITIONING 
APPLICATION

gal./ton (L per kW)

PROCESS COOLING OR 
LOW AMBIENT 

OPERATION APPLICATION 
gal./ton (L per kW)

Std Unit HGBP Digital Std Unit HGBP Digital
011,016 12 (13.0) N/A 3 (3.3) 12 (13.0) N/A 6 (6.5)
018-030 6 (6.5) 4 (4.3) 3 (3.3) 10 (10.8) 10 (10.8) 6 (6.5)
035-150 3 (3.3) 3 (3.3) 3 (3.3) 6 (6.5) 6 (6.5) 6 (6.5)

HGBP — Hot Gas Bypass

BAD

BAD

GOOD

GOOD
Fig. 35 — Tank Baffling

CONCENTRATION
30RAP011-030 30RAP035-060
GAL. L GAL. L

PURE WATER 230 871 738 2793
10% EG 132 500 425 1609
20% EG 123 466 394 1491
30% EG 114 431 366 1385
40% EG 107 405 342 1294
10% PG 124 469 399 1510
20% PG 106 401 339 1283
30% PG 93 352 298 1128
40% PG 83 314 267 1011

EG — Ethlyene Glycol
PG — Propylene Glycol
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SENSORLESS CONTROL (CLOSED LOOP) — ACTIVE
SETUP 1 — The VFD provided with the pump from the fac-
tory is configured for sensorless control.  Default set points are
entered for the unit according to nominal tonnage of the unit.
Table 17 shows the settings from the factory. For details on op-
erating the drive display, see the pump installation and opera-
tion manual, and for more detailed information on the drive,
see IVS 102 Operating Instructions. These manuals are sup-
plied in the control box of the chiller.

The following set points should be verified or modified for
the actual installation.

Parameter 20-21 Setpoint, Hd, Ft-Wc
Parameter 22-89 Design Flow Setpoint, GPM
Parameter 22-87 Pressure at no-flow speed, Hmin, Ft-Wc
(40% of Hd)
When changing set points, assure values are within the

pump curve for the pump provided with the unit.
Minimum speed for the pump is set at 50 Hz, Parameter 4-12.

This may be changed as long as the corresponding flow rate
meets the minimum flow requirement for the chiller.
REMOTE SENSOR (CLOSED LOOP) — ACTIVE
SETUP 2 — The drive may be set up to use a remote sensor
instead of sensorless pump control. For a remote sensor

control change Active Setup on the drive from 1 to 2, Pa-
rameter 0-10. The drive will read a 0-10 vdc or a 0/4-20 mA
signal from the sensor. Switch S2-01 must be set to Off (de-
fault setting) for 0-10 vdc or On for 0/4-20 mA. The switch
is located behind the display. The cover must be removed
and the display will snap off to access this switch.

The set point is defined by Parameter 20-21, Setpoint 1.
This is a percentage of the maximum signal from the sensor.
The default is 80%.
REMOTE CONTROLLER (OPEN LOOP) — ACTIVE
SETUP 3 — Drive may be controlled by external sources. For
a remote control of the drive change Active Setup on the drive
to 3, Parameter 0-10, and change Parameter 1-00 to 0 (open
loop). An input signal can used to control the drive speed. Input
signal may be 0-10 vdc or 0/4-20 mA. The setup is the same as
a remote sensor.

A BACnet1 card is also included with the drive. For BAC-
net, use Setup 3. The communication settings are in section 8
of the drive parameters. See drive manual for details.

Table 17 — Default Settings for Sensorless Control — Setup 1

1. BACnet is a registered trademark of ASHRAE (American Society
of Heating, Refrigerating, and Air-Conditioning Engineers).

SINGLE PUMP
Unit Size (tons) 070 080, 090, 100 115,130 150

Hydronic System Option F G D F G H D F G H D F G H

Pump Number 4360
3D

4380
3x3x5

4360
3D

4380
3x3x6

4380 
4x4x8

4380 
4x4x6

HP 7.5 10 7.5 15 5 7.5 10 15 5 7.5 10 15
Impeller Dia (in.) 5.25 5.75 5.25 6.5 4.5 5.0 5.4 6.1 6.5 7.4 4.6 5.2

Param. Desc.

20-21 Setpoint 
1 Hd ft wc 55 95 50 120 35 45 80 115 25 50 70 95

22-89
Flow at 
Design 
Point

gpm 170 200 300 340

22-87
Press at 
No Flow 
Speed

40%Hd ft wc 22 38 20 48 14 18 32 46 10 20 28 38

DUAL PUMP
Unit Size (tons) 070 080, 090, 100 115, 130 150

Hydronic System Option J K L M K L M N K L M N L M N

Pump Number 4382
4x4x8

4382
4x4x6

4382
3x3x6

4382
4x4x6

4382
4x4x6

4382
4x4x6

HP 3 5 7.5 10 5 7.5 10 15 5 7.5 10 15 7.5 10 15
Impeller Dia (in.) 6.5 4.5 5.25 5.9 4.5 5.0 5.4 6.0 4.5 5.0 5.4 6.0 5.0 5.4 6.0

Param. Desc.
20-21 Setpoint 1 Hd ft wc 30 45 55 95 40 50 90 120 35 45 80 115 50 70 95

22-89 Flow at Design 
Point gpm 170 200 300 340

22-87 Press at No 
Flow Speed 40%Hd ft wc 12 18 22 38 16 20 36 48 14 18 32 46 14 18 32
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PREPARATION FOR YEAR-ROUND OPERATION — If
the unit is in operation year-round, add sufficient suitable
inhibited antifreeze solution such as propylene or ethylene gly-
col to chilled water to prevent freezing under low-ambient
temperature operating conditions. Consult a local water treat-
ment specialist on characteristics of water and recommended
inhibitor.

Motormaster® low ambient temperature head pressure con-
trol is required if ambient temperatures are below 45°F (7°C)
on size 018-030 units, and 32°F (0°C) on size 035-150 units.
The Motormaster low ambient control option is not available
on any unit which employs high-efficiency variable condenser
fans (because units with such fans already have low ambient
capability).

Accessory wind baffles are required with Motormaster
head pressure control and high-efficiency variable condens-
er fans if the wind velocity is anticipated to be greater than
5 mph (8 km/h). Unit sizes 011-030 require one baffle and
unit sizes 035-060 require two baffles. Unit sizes 070-150
require one baffle. See Table 18.

Table 18 — Wind Baffle Accessory Quantities

FREEZE PROTECTION — The 30RAP units are provided
with a water strainer and a flow switch to protect against freez-
ing situations that occur from no water flow. While the flow
switch (thermal dispersion) is helpful in preventing freezing
during no-flow situations, it does not protect the chiller in case
of power failure, or in other cases where water temperature
falls below the freezing mark. Appropriate concentrations of
inhibited glycol or other suitable inhibited antifreeze solution
should be considered for chiller protection where ambient tem-
peratures are expected to fall below 32°F (0.0°C). Consult local
water treatment specialist on characteristics of the system water
and add a recommended inhibitor to the chilled water.

1. If the pump will be subjected to freezing temperatures,
steps must be taken to prevent freeze damage. If the
pump will not be used during this time, it is recom-
mended to drain the pump and hydronic package and
back-flush these components with inhibited glycol.
Otherwise, a glycol-water solution should be consid-
ered as the heat transfer fluid. Units have a drain
mounted on the piping leaving the heat exchanger.
Drains are located on the sheet metal base of all units.

NOTE: Do not use automobile antifreeze, or any
other fluid that is not approved for heat exchanger
duty. Use only appropriately inhibited glycols, con-
centrated to provide adequate protection for the tem-
perature considered.

2. Use an electric tape heater for the internal piping if unit
will be exposed to freezing temperature.

3. Ensure that power is available to the chiller at all times,
even during the off-season, so that the pump and cooler
heaters have power. Also make sure that the piping tape
heaters have power.

4. On units with pump packages, a heater is supplied that
will protect this section from freezing in outdoor-air tem-
peratures down to –20°F (–29°C), except in case of a
power failure.

5. Cooler heaters that will protect down to –20°F (–29°C)
can be installed as a factory option. It should be noted that
these heaters will not protect the cooler from freezing in
the event of a power failure.

PREPARATION FOR WINTER SHUTDOWN —  If the unit
is not operational during the winter months, at the end of the
cooling season complete the following steps.

1. If the cooler/pump will not be drained, do not shut off
power during off-season shutdown. If the cooler/pump is
drained, open the circuit breaker for the heater or shut off
power during off-season shutdown.

2. Drain water from the system.
3. Replace drain plug(s) and add sufficient inhibited glycol

(or other suitable inhibited antifreeze) to cooler, pump,
and piping to prevent freezing of residual water.

4. At the beginning of the next cooling season, refill cooler
and add recommended inhibitor.

Step 5 — Make Electrical Connections

POWER SUPPLY — Electrical characteristics of available
power supply must agree with unit nameplate rating. Field
wiring size must be within limits shown in Table 19. See Tables
20-34 for component electrical data.

POWER WIRING  — All power wiring must comply with
applicable local and national codes. Install field-supplied
branch circuit fused disconnect per NEC (National Electric
Code) of a type that can be locked OFF or ON. Disconnect
must be within sight from and readily accessible from unit in
compliance with NEC Article 440-14. 
General Wiring Notes
1. The control circuit does NOT require a separate power

source. Control circuit power is obtained by a step-down
transformer from the main three-phase power supply. The

IMPORTANT: Glycol antifreeze solutions are highly
recommended since heater tapes provide no protection
in the event of a power failure.

ACCESSORY
PART NO.

30RA-900---

UNIT SIZE 30RAP
011,
016

018,
020

025,
030

035,
040

045-
060

070-
150

054 1 — — — — —
055 — 1 — 2 — —
056 — — 1 — 2 —
005 — — — — — 1

CAUTION

To avoid damage to refrigerant coils and electronic compo-
nents, use extreme care when drilling screw holes and
attaching fasteners.

CAUTION

Do not circulate water through unit without strainer in place.
Failure to use the strainer represents abuse and may impair
or otherwise negatively affect the Carrier product warranty.

CAUTION

Failure to remove power before draining heater-equipped
coolers and hydronic packages can result in heater tape and
insulation damage.

WARNING

Electrical shock can cause personal injury and death. Shut
off all power to this equipment during installation. There
may be more than one disconnect switch. Tag all disconnect
locations to alert others not to restore power until work is
completed.

IMPORTANT: Operating unit on improper supply voltage
or with excessive phase imbalance constitutes abuse and
may affect Carrier warranty.
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LVT (low voltage terminal) strip is provided for field-
wired control devices. 

2. Cooler and pump heaters (if factory installed) are wired
in the control circuit so they are operable as long as the
main power supply to the unit and heater safety device is
ON. A factory-installed and set overload device protects
them.

3. Power is at one end only.
4. All field power enters the unit through a hole located

in the corner post of the unit or the bottom of the con-
trol box shelf. Refer to Fig. 36 for field wiring details.

Refer to Fig. 9-16 for exact location of field power en-
try. Be sure to seal entering power wire conduit per
NEC requirements.

5. Maximum field wire sizes allowed by lugs on terminal
block/non-fused disconnect are listed in Table 19.

6. Terminals for field power supply are suitable for cop-
per conductors. Insulation must be rated 167°F (75°C)
minimum.

7. Units with high short circuit ratings and terminal block
option require that specific fuses be applied to achieve
this rating. Refer to Table 19.

Table 19 — Field Wiring Sizes

LEGEND NOTES:
1. Wiring for main field supply must be rated 75 C. Use copper

conductors only.
2. Units with high SCCR option and terminal block must use

approved fuses to meet high SCCR rating.
3. High SCCR option not available on dual point unit.

CONNECTION TYPE 30RAP
UNIT SIZES MCA RANGE WIRE SIZE RANGE MAXIMUM NUMBER 

OF WIRES PER PHASE 
HIGH SCCR FUSE 

TYPE

TERMINAL BLOCK
011-060

MCA up to 175 14 AWG to 2/0 AWG 1 J, T, RK1, RK5, G, CC
MCA 175.1 to 335 6 AWG to 400 kcmil 1 J, T, RK1, RK5, G, CC

070-150
MCA up to 420 2 AWG to 600 kcmil 1 J, T, RK1, RK5, G, CC

MCA 420.1 to 760 6 AWG to 500 kcmil 2 J, T, RK1, RK5, G, CC

NON-FUSED 
DISCONNECT

All MCA up to 100 14 AWG to 3/0 AWG 1 —
All MCA 100.1 to 250 6 AWG to 350 kcmil 1 —
All MCA 250.1 to 600 3/0 AWG to 500 kcmil 2 —

AWG — American Wire Gage
MCA — Minimum Circuit Amps
SCCR — Short Circuit Current Rating
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Table 20 — 30RAP Electrical Data — Single Point, No Hydronic Package 

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

UNIT
30RAP

UNIT VOLTAGE POWER
SUPPLY

QTY
REQD.

NO HYDRONIC PACKAGE
STANDARD LOW-SOUND AEROACOUSTIC™ FAN

NO HYDRONIC PACKAGE
OPTIONAL VALUE SOUND FANS

V-Hz
(3 Ph)

Supplied
MCA MOCP ICF

Rec
Fuse
Size

MCA MOCP ICF
Rec
Fuse
SizeMin Max

011

208/230-60 187 253 1 51.0 70 186.0 60 51.6 70 186.6 60
380-60 342 418 1 27.7 35 85.4 35 27.7 35 85.4 35

380/415-50 342 440 1 24.7 35 85.7 30 25.1 35 86.1 30
460-60 414 506 1 24.7 35 85.7 30 25.1 35 86.1 30
575-60 518 633 1 18.0 25 62.1 20 18.2 25 62.3 20

016

208/230-60 187 253 1 64.5 90 269.2 80 65.1 90 269.8 80
380-60 342 418 1 36.1 50 151.1 40 36.1 50 151.1 40

380/415-50 342 440 1 32.5 45 144.1 40 32.9 45 144.5 40
460-60 414 506 1 32.5 45 144.1 40 32.9 45 144.5 40
575-60 518 633 1 24.4 35 104.0 30 24.6 35 104.2 30

018

208/230-60 187 253 1 87.2 110 270.4 100 88.4 110 271.6 100
380-60 342 418 1 51.1 70 167.0 60 51.1 70 167.0 60

380/415-50 342 440 1 43.4 60 136.5 50 44.2 60 137.3 50
460-60 414 506 1 43.4 60 136.5 50 44.2 60 137.3 50
575-60 518 633 1 34.9 45 98.2 40 35.3 45 98.6 40

020

208/230-60 187 253 1 92.6 125 286.8 110 93.8 125 288.0 110
380-60 342 418 1 61.2 80 176.5 70 61.2 80 176.5 70

380/415-50 342 440 1 46.1 60 148.7 60 46.9 60 149.5 60
460-60 414 506 1 46.1 60 148.7 60 46.9 60 149.5 60
575-60 518 633 1 37.0 50 99.1 45 37.4 50 99.5 45

025

208/230-60 187 253 1 127.4 175 363.3 150 128.6 175 364.5 150
380-60 342 418 1 68.3 90 173.7 80 68.3 90 173.7 80

380/415-50 342 440 1 57.8 80 178.9 70 58.6 80 179.7 70
460-60 414 506 1 57.8 80 178.9 70 58.6 80 179.7 70
575-60 518 633 1 49.6 60 133.7 60 50.0 60 134.1 60

030

208/230-60 187 253 1 137.6 175 407.8 175 138.8 175 409.0 175
380-60 342 418 1 84.3 110 237.8 100 84.3 110 237.8 100

380/415-50 342 440 1 66.3 90 211.7 80 67.1 90 212.5 80
460-60 414 506 1 66.3 90 211.7 80 67.1 90 212.5 80
575-60 518 633 1 58.1 80 160.5 70 58.5 80 160.9 70

035

208/230-60 187 253 1 165.4 200 359.6 175 167.2 200 361.4 200
380-60 342 418 1 103.5 125 218.9 110 103.5 125 218.9 110

380/415-50 342 440 1 82.4 100 185.0 90 83.6 100 186.2 90
460-60 414 506 1 82.4 100 185.0 90 83.6 100 186.2 90
575-60 518 633 1 66.1 80 128.2 70 66.7 80 128.8 80

040

208/230-60 187 253 1 197.8 225 395.0 225 199.6 225 396.8 225
380-60 342 418 1 112.5 125 227.8 125 112.5 125 227.8 125

380/415-50 342 440 1 86.4 100 188.8 100 87.6 100 190.0 100
460-60 414 506 1 86.4 100 188.8 100 87.6 100 190.0 100
575-60 518 633 1 68.9 80 150.9 80 69.5 80 151.5 80

045

208/230-60 187 253 1 229.6 250 468.7 250 231.4 250 470.5 250
380-60 342 418 1 119.6 125 228.2 125 119.6 125 228.8 125

380/415-50 342 440 1 97.9 110 223.5 110 99.1 110 224.7 110
460-60 414 506 1 97.9 110 223.5 110 99.1 110 224.7 110
575-60 518 633 1 81.4 100 170.7 90 82.0 100 171.3 90

050

208/230-60 187 253 1 236.0 250 471.9 250 237.8 250 473.7 250
380-60 342 418 1 126.0 150 231.4 150 126.0 150 231.4 150

380/415-50 342 440 1 106.9 125 228.0 125 108.1 125 229.2 125
460-60 414 506 1 106.9 125 228.0 125 108.1 125 229.2 125
575-60 518 633 1 91.8 110 175.9 100 92.4 110 176.5 100

055

208/230-60 187 253 1 252.2 300 526.9 300 254.6 300 529.3 300
380-60 342 418 1 145.9 175 306.5 175 145.9 175 306.5 175

380/415-50 342 440 1 118.3 125 267.5 125 119.9 125 269.1 125
460-60 414 506 1 118.3 125 267.5 125 119.9 125 269.1 125
575-60 518 633 1 102.7 125 208.9 110 103.5 125 209.7 110

060

208/230-60 187 253 1 261.2 300 531.4 300 263.6 300 533.8 300
380-60 342 418 1 160.1 175 313.6 175 160.1 175 313.6 175

380/415-50 342 440 1 125.9 150 271.3 150 127.5 150 272.9 150
460-60 414 506 1 125.9 150 271.3 150 127.5 150 272.9 150
575-60 518 633 1 110.3 125 212.7 125 111.1 125 213.5 125

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection
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Table 20 —  30RAP Electrical Data — Single Point, No Hydronic Package (cont)

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

UNIT
30RAP

UNIT VOLTAGE POWER
SUPPLY

QTY
REQD.

NO HYDRONIC PACKAGE
STANDARD LOW-SOUND AEROACOUSTIC™ 

FAN

NO HYDRONIC PACKAGE
OPTIONAL VALUE SOUND FANS

V-Hz
(3 Ph)

Supplied
MCA MOCP ICF

Rec
Fuse
Size

MCA MOCP ICF
Rec
Fuse
SizeMin Max

070

208/230-60 187 254 1 323.0 350 593.2 350 326.0 350 596.2 350
380-60 342 418 1 198.0 225 351.5 225 198.0 225 351.5 225

380/415-50 342 440 1 155.7 175 301.1 175 157.7 175 303.1 175
460-60 414 506 1 155.7 175 301.1 175 157.7 175 303.1 175
575-60 518 633 1 136.4 150 238.8 150 137.4 150 239.8 150

080

208/230-60 187 254 1 371.3 400 641.5 400 374.9 400 645.1 400
380-60 342 418 1 214.6 225 368.1 225 214.6 225 368.1 225

380/415-50 342 440 1 174.1 200 319.5 200 176.5 200 321.9 200
460-60 414 506 1 174.1 200 319.5 200 176.5 200 321.9 200
575-60 518 633 1 151.1 175 253.5 175 152.3 175 254.7 175

090

208/230-60 187 254 1 384.8 400 655.0 400 388.4 400 658.6 400
380-60 342 418 1 235.9 250 389.4 250 235.9 250 389.4 250

380/415-50 342 440 1 185.5 200 330.9 200 187.9 200 333.3 200
460-60 414 506 1 185.5 200 330.9 200 187.9 200 333.3 200
575-60 518 633 1 162.5 175 264.9 175 163.7 175 266.1 175

100

208/230-60 187 254 1 459.8 500 902.0 500 464.0 500 906.2 500
380-60 342 418 1 242.5 250 495.9 250 242.5 250 495.9 250

380/415-50 342 440 1 203.1 225 411.1 225 205.9 225 413.9 225
460-60 414 506 1 203.1 225 411.1 225 205.9 225 413.9 225
575-60 518 633 1 164.0 175 331.6 175 165.4 175 333.0 175

115

208/230-60 187 254 1 516.8 600 908.0 600 521.6 600 912.8 600
380-60 342 418 1 271.2 300 483.2 300 271.2 300 483.2 300

380/415-50 342 440 1 227.6 250 401.7 250 230.8 250 404.9 250
460-60 414 506 1 227.6 250 401.7 250 230.8 250 404.9 250
575-60 518 633 1 183.0 200 325.2 200 184.6 200 326.8 200

130

208/230-60 187 254 1 585.2 600 1027.4 600 590.6 600 1032.8 600
380-60 342 418 1 310.5 350 563.9 350 310.5 350 563.9 350

380/415-50 342 440 1 259.4 300 467.4 300 263.0 300 471.0 300
460-60 414 506 1 259.4 300 467.4 300 263.0 300 471.0 300
575-60 518 633 1 210.4 225 378.0 225 212.2 225 379.8 225

150

208/230-60 187 254 1 648.8 700 1091.0 700 654.8 700 1097.0 700
380-60 342 418 1 347.1 350 600.5 350 347.1 350 600.5 350

380/415-50 342 440 1 289.0 300 497.0 300 293.0 300 501.0 300
460-60 414 506 1 289.0 300 497.0 300 293.0 300 501.0 300
575-60 518 633 1 235.9 250 403.5 250 237.9 250 405.5 250

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection
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Table 21 — 30RAP Electrical Data — Dual Point, Low-Sound Aeroacoustic™ Fan, No Hydronic Package 

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have dual point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

UNIT
30RAP

UNIT VOLTAGE CIRCUIT 1 CIRCUIT 2

V-Ph-Hz
Supplied

MCA MOCP ICF Rec Fuse
Size MCA MOCP ICF Rec Fuse

SizeMin Max

070

208/230-3-60 187 254 155.6 200 425.8 175 181.4 225 451.6 200
380-3-60 342 418 96.0 125 249.5 110 110.5 125 264.0 125

380/415-3-50 342 440 75.0 100 220.4 90 87.4 110 232.8 100
460-3-60 414 506 75.0 100 220.4 90 87.4 110 232.8 100
575-3-60 518 632 65.3 80 167.7 80 77.0 100 179.4 90

080

208/230-3-60 187 254 202.7 250 438.6 225 181.4 225 451.6 200
380-3-60 342 418 110.8 125 216.2 125 110.5 125 264.0 125

380/415-3-50 342 440 92.5 110 213.6 100 87.4 110 232.8 100
460-3-60 414 506 92.5 110 213.6 100 87.4 110 232.8 100
575-3-60 518 632 79.1 90 163.2 90 77.0 100 179.4 90

090

208/230-3-60 187 254 217.4 250 487.6 250 181.4 225 451.6 200
380-3-60 342 418 133.9 150 287.4 150 110.5 125 264.0 125

380/415-3-50 342 440 104.8 125 250.2 125 87.4 110 232.8 100
460-3-60 414 506 104.8 125 250.2 125 87.4 110 232.8 100
575-3-60 518 632 91.4 110 193.8 100 77.0 100 179.4 90

100

208/230-3-60 187 254 234.8 300 677.0 300 243.8 300 635.0 300
380-3-60 342 418 127.3 175 380.7 150 124.8 150 336.8 150

380/415-3-50 342 440 105.0 150 313.0 125 106.3 125 280.4 125
460-3-60 414 506 105.0 150 313.0 125 106.3 125 280.4 125
575-3-60 518 632 85.4 125 253.0 100 85.2 110 227.4 100

115

208/230-3-60 187 254 291.8 350 683.0 350 243.8 300 635.0 300
380-3-60 342 418 156.0 175 368.0 175 124.8 150 336.8 150

380/415-3-50 342 440 129.5 150 303.6 150 106.3 125 280.4 125
460-3-60 414 506 129.5 150 303.6 150 106.3 125 280.4 125
575-3-60 518 632 104.4 125 246.6 125 85.2 110 227.4 100

130

208/230-3-60 187 254 297.8 350 689.0 350 306.2 400 748.4 350
380-3-60 342 418 159.9 175 371.9 175 160.2 200 413.6 175

380/415-3-50 342 440 132.4 150 306.5 150 135.2 175 343.2 150
460-3-60 414 506 132.4 150 306.5 150 135.2 175 343.2 150
575-3-60 518 632 106.8 125 249.0 125 110.2 125 277.8 125

150

208/230-3-60 187 254 366.2 450 808.4 400 306.2 400 748.4 350
380-3-60 342 418 199.2 225 452.6 225 160.2 200 413.6 175

380/415-3-50 342 440 164.2 200 372.2 175 135.2 175 343.2 150
460-3-60 414 506 164.2 200 372.2 175 135.2 175 343.2 150
575-3-60 518 632 134.2 150 301.8 150 110.2 125 277.8 125

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection
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Table 22 — 30RAP Electrical Data — Dual Point, Optional Value Sound Fan, No Hydronic Package 

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have dual point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

UNIT
30RAP

UNIT VOLTAGE CIRCUIT 1 CIRCUIT 2

V-Ph-Hz
Supplied

MCA MOCP ICF
Rec
Fuse
Size

MCA MOCP ICF
Rec
Fuse
SizeMin Max

070

208/230-3-60 187 254 158.6 200 428.8 175 181.4 225 451.6 200
380-3-60 342 418 96.0 125 249.5 110 110.5 125 264.0 125

380/415-3-50 342 440 77.0 100 222.4 90 87.4 110 232.8 100
460-3-60 414 506 77.0 100 222.4 90 87.4 110 232.8 100
575-3-60 518 632 66.3 90 168.7 80 77.0 100 179.4 90

080

208/230-3-60 187 254 206.3 250 442.2 225 181.4 225 451.6 200
380-3-60 342 418 110.8 125 216.2 125 110.5 125 264.0 125

380/415-3-50 342 440 94.9 110 216.0 110 87.4 110 232.8 100
460-3-60 414 506 94.9 110 216.0 110 87.4 110 232.8 100
575-3-60 518 632 80.3 100 164.4 90 77.0 100 179.4 90

090

208/230-3-60 187 254 221.0 250 491.2 250 181.4 225 451.6 200
380-3-60 342 418 133.9 150 287.4 150 110.5 125 264.0 125

380/415-3-50 342 440 107.2 125 252.6 125 87.4 110 232.8 100
460-3-60 414 506 107.2 125 252.6 125 87.4 110 232.8 100
575-3-60 518 632 92.6 110 195.0 100 77.0 100 179.4 90

100

208/230-3-60 187 254 239.0 300 681.2 300 243.8 300 635.0 300
380-3-60 342 418 127.3 175 380.7 150 124.8 150 336.8 150

380/415-3-50 342 440 107.8 125 315.8 125 106.3 125 280.4 125
460-3-60 414 506 107.8 125 315.8 125 106.3 125 280.4 125
575-3-60 518 632 86.8 110 254.4 100 85.2 110 227.4 100

115

208/230-3-60 187 254 296.6 350 687.8 350 243.8 300 635.0 300
380-3-60 342 418 156.0 175 368.0 175 124.8 150 336.8 150

380/415-3-50 342 440 132.7 150 306.8 150 106.3 125 280.4 125
460-3-60 414 506 132.7 150 306.8 150 106.3 125 280.4 125
575-3-60 518 632 106.0 125 248.2 125 85.2 110 227.4 100

130

208/230-3-60 187 254 303.2 350 694.4 350 306.2 400 748.4 350
380-3-60 342 418 159.9 175 371.9 175 160.2 200 413.6 175

380/415-3-50 342 440 136.0 150 310.1 150 135.2 175 343.2 150
460-3-60 414 506 136.0 150 310.1 150 135.2 175 343.2 150
575-3-60 518 632 108.6 125 250.8 125 110.2 125 277.8 125

150

208/230-3-60 187 254 372.2 450 814.4 400 306.2 400 748.4 350
380-3-60 342 418 199.2 225 452.6 225 160.2 200 413.6 175

380/415-3-50 342 440 168.2 200 376.2 200 135.2 175 343.2 150
460-3-60 414 506 168.2 200 376.2 200 135.2 175 343.2 150
575-3-60 518 632 136.2 150 303.8 150 110.2 125 277.8 125

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection



51

Table 23 — 30RAP Electrical Data — Single Point, Hydronic Package with Standard Low-Sound 
Aeroacoustic™ Fan (60 Hz Only) 

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

30RAP UNIT 
SIZE

VOLTAGE
V-Hz (3 Ph)

PUMP SIZE 1.5 hp PUMP SIZE 3.0 hp PUMP SIZE 5.0 hp

MCA MOCP ICF REC 
FUSE MCA MOCP ICF REC 

FUSE MCA MOCP ICF REC 
FUSE

011

208/230-60 55.3 70 190.3 70 58.9 80 193.9 70 63.6 80 198.6 70
380-60 30.1 40 87.8 35 32.1 40 89.8 35 34.7 45 92.4 40
460-60 26.8 35 87.8 30 28.4 35 89.4 35 30.5 40 91.5 35
575-60 19.6 25 63.7 25 21.0 25 65.1 25 22.6 30 66.7 25

016

208/230-60 68.8 90 273.5 80 72.4 100 277.1 80 77.1 100 281.8 90
380-60 38.5 50 153.5 45 40.5 50 155.5 45 43.1 50 158.0 50
460-60 34.6 45 146.2 40 36.2 50 147.8 40 38.3 50 149.9 45
575-60 26.0 35 105.6 30 27.4 35 107.0 30 29.0 40 108.6 35

018

208/230-60 91.5 110 274.7 100 95.1 125 278.3 110 99.8 125 283.0 110
380-60 53.5 70 169.4 60 55.5 70 171.4 70 58.1 70 174.0 70
460-60 45.5 60 138.6 50 47.1 60 140.2 60 49.2 60 142.3 60
575-60 36.5 45 99.8 40 37.9 50 101.2 45 39.5 50 102.8 45

020

208/230-60 96.9 125 291.1 110 100.5 125 294.7 110 105.2 125 299.4 125
380-60 63.6 80 178.9 70 65.6 80 180.9 80 68.2 90 183.5 80
460-60 48.2 60 150.8 60 49.8 60 152.4 60 51.9 60 154.5 60
575-60 38.6 50 100.7 45 40.0 50 102.1 45 41.6 50 103.7 50

025

208/230-60 131.7 175 367.6 150 135.3 175 371.2 150 140.0 175 375.9 175
380-60 70.7 90 176.1 80 72.7 90 178.1 80 75.3 100 180.7 90
460-60 59.9 80 181.0 70 61.5 80 182.6 70 63.6 80 184.7 70
575-60 51.2 70 135.3 60 52.6 70 136.7 60 54.2 70 138.3 60

030

208/230-60 141.9 175 412.1 175 145.5 200 415.7 175 150.2 200 420.4 175
380-60 86.7 110 240.2 100 88.7 110 242.2 100 91.3 125 244.8 100
460-60 68.4 90 213.8 80 70.0 90 215.4 80 72.1 90 217.5 80
575-60 59.7 80 162.1 70 61.1 80 163.5 70 62.7 80 165.1 70

035

208/230-60 — — — — 173.3 200 367.5 200 178.0 200 372.2 200
380-60 — — — — 107.9 125 223.3 125 110.5 125 225.9 125
460-60 — — — — 86.1 100 188.7 100 88.2 100 190.8 100
575-60 — — — — 69.1 80 131.2 80 70.7 80 132.8 80

040

208/230-60 — — — — 205.7 250 402.9 225 210.4 250 407.6 225
380-60 — — — — 116.9 125 232.2 125 119.5 125 234.8 125
460-60 — — — — 90.1 100 192.5 100 92.2 110 194.6 100
575-60 — — — — 71.9 80 153.9 80 73.5 80 155.5 80

045

208/230-60 — — — — 237.5 250 476.6 250 242.2 250 481.3 250
380-60 — — — — 124.0 150 232.6 150 126.6 150 235.2 150
460-60 — — — — 101.6 110 227.2 110 103.7 125 229.3 110
575-60 — — — — 84.4 100 173.7 90 86.0 100 175.3 100

050

208/230-60 — — — — 243.9 250 479.8 250 248.6 250 484.5 250
380-60 — — — — 130.4 150 235.8 150 133.0 150 238.4 150
460-60 — — — — 110.6 125 231.7 125 112.7 125 233.8 125
575-60 — — — — 94.8 110 178.9 100 96.4 110 180.5 110

055

208/230-60 — — — — 260.1 300 534.8 300 264.8 300 539.5 300
380-60 — — — — 150.3 175 310.9 175 152.9 175 313.5 175
460-60 — — — — 122.0 125 271.2 125 124.1 150 273.3 150
575-60 — — — — 105.7 125 211.9 125 107.3 125 213.5 125

060

208/230-60 — — — — 269.1 300 539.3 300 273.8 300 544.0 300
380-60 — — — — 164.5 175 318.0 175 167.1 200 320.6 200
460-60 — — — — 129.6 150 275.0 150 131.7 150 277.1 150
575-60 — — — — 113.3 125 215.7 125 114.9 125 217.3 125

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection
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Table 23 —  30RAP Electrical Data — Single Point, Hydronic Package with Standard Low-Sound 
Aeroacoustic™ Fan (60 Hz Only) (cont)   

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. Power draw control circuits include both crankcase heaters (sizes 070-
150 only) and cooler heaters (where used). Each compressor on sizes
070-090 has a crankcase heater which draws 90 watts of power, while
each compressor on sizes 100-150 has a crankcase heater which draws
56 watts of power.

5. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

30RAP UNIT SIZE VOLTAGE
V-Hz (3 Ph)

PUMP SIZE 7.5 hp PUMP SIZE 10.0 hp PUMP SIZE 15.0 hp

MCA MOCP ICF REC 
FUSE MCA MOCP ICF REC 

FUSE MCA MOCP ICF REC 
FUSE

011

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

016

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

018

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

020

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

025

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

030

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

035

208/230-60 183.9 200 378.1 200 — — — — — — — —
380-60 113.9 125 229.3 125 — — — — — — — —
460-60   91.1 100 193.7 100 — — — — — — — —
575-60   73.1   80 135.2   80 — — — — — — — —

040

208/230-60 216.3 250 413.5 250 — — — — — — — —
380-60 122.9 125 238.2 125 — — — — — — — —
460-60   95.1 110 197.5 100 — — — — — — — —
575-60   75.9   90 157.9   80 — — — — — — — —

045

208/230-60 248.1 250 487.2 250 — — — — — — — —
380-60 130.0 150 238.6 150 — — — — — — — —
460-60 106.6 125 232.2 125 — — — — — — — —
575-60   88.4 100 177.7 100 — — — — — — — —

050

208/230-60 254.5 300 490.4 300 261.0 300 496.9 300 — — — —
380-60 136.4 150 241.8 150 140.0 150 245.4 150 — — — —
460-60 115.6 125 236.7 125 118.4 125 239.5 125 — — — —
575-60   98.8 110 182.9 110 101.0 110 185.1 110 — — — —

055

208/230-60 270.7 300 545.4 300 277.2 300 551.9 300 — — — —
380-60 156.3 175 316.9 175 159.9 175 320.5 175 — — — —
460-60 127.0 150 276.2 150 129.8 150 279.0 150 — — — —
575-60 109.7 125 215.9 125 111.9 125 218.1 125 — — — —

060

208/230-60 279.7 300 549.9 300 286.2 300 556.4 300 — — — —
380-60 170.5 200 324.0 200 174.1 200 327.6 200 — — — —
460-60 134.6 150 280.0 150 137.4 150 282.8 150 — — — —
575-60 117.3 125 219.7 125 119.5 125 221.9 125 — — — —

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection
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Table 23 —  30RAP Electrical Data — Single Point, Hydronic Package with Standard Low-Sound 
Aeroacoustic™ Fan (60 Hz Only) (cont)      

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. Power draw control circuits include both crankcase heaters (sizes 070-
150 only) and cooler heaters (where used). Each compressor on sizes

070-090 has a crankcase heater which draws 90 watts of power, while
each compressor on sizes 100-150 has a crankcase heater which draws
56 watts of power.

5. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

6. All data is the same for single pump or dual pump except for size 150 with
7.5 hp pump.

30RAP UNIT SIZE VOLTAGE
V-Hz (3 Ph)

PUMP SIZE 1.5 hp PUMP SIZE 3.0 hp PUMP SIZE 5.0 hp

MCA MOCP ICF REC 
FUSE MCA MOCP ICF REC 

FUSE MCA MOCP ICF REC 
FUSE

070

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

080

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

090

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

100

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

115

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

130

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

150

208/230-60 — — — — — — — — 664.2 700 1106.4 700
380-60 — — — — — — — — 355.2 400 608.6 400
460-60 — — — — — — — — 296.1 300 504.1 300
575-60 — — — — — — — — 241.3 250 408.9 250

30RAP UNIT SIZE VOLTAGE
V-Hz (3 Ph)

PUMP SIZE 7.5 hp PUMP SIZE 10.0 hp PUMP SIZE 15.0 hp

MCA MOCP ICF REC 
FUSE MCA MOCP ICF REC 

FUSE MCA MOCP ICF REC 
FUSE

070

208/230-60 341.5 350 611.7 350 348.0 400 618.2 400 — — — —
380-60 208.4 225 361.9 225 212.0 225 365.5 225 — — — —
460-60 164.4 175 309.8 175 167.2 175 312.6 175 — — — —
575-60 143.4 150 245.8 150 145.6 150 248.0 150 — — — —

080

208/230-60 389.8 400 660.0 400 396.3 450 666.5 450 408.0 450 678.2 450
380-60 225.0 250 378.5 250 228.6 250 382.1 250 235.6 250 389.1 250
460-60 182.8 200 328.2 200 185.6 200 331.0 200 191.1 200 336.5 200
575-60 158.1 175 260.5 175 160.3 175 262.7 175 165.1 175 267.5 175

090

208/230-60 403.3 450 673.5 450 409.8 450 680.0 450 421.5 450 691.7 450
380-60 246.3 250 399.8 250 249.9 250 403.4 250 256.9 300 410.4 300
460-60 194.2 200 339.6 200 197.0 200 342.4 200 202.5 225 347.9 225
575-60 169.5 175 271.9 175 171.7 175 274.1 175 176.5 200 278.9 200

100

208/230-60 478.3 500 920.5 500 484.8 500 927.0 500 496.5 500 938.7 500
380-60 252.9 300 506.3 300 256.5 300 509.9 300 263.5 300 516.9 300
460-60 211.8 250 419.8 225 214.6 250 422.0 250 220.1 250 428.1 250
575-60 171.0 200 338.6 200 173.2 200 340.8 200 178.0 200 345.6 200

115

208/230-60 535.3 600 926.5 600 541.8 600 933.0 600 553.5 600 944.7 600
380-60 281.6 300 493.6 300 285.2 300 497.2 300 292.2 300 504.2 300
460-60 236.3 250 410.4 250 239.1 250 413.2 250 244.6 250 418.7 250
575-60 190.0 200 332.2 200 192.2 200 334.4 200 197.0 200 339.2 200

130

208/230-60 603.7 700 1045.9 700 610.2 700 1052.4 700 621.9 700 1064.1 700
380-60 320.9 350 574.3 350 324.5 350 577.9 350 331.5 350 584.9 350
460-60 268.1 300 476.1 300 270.9 300 478.9 300 276.4 300 484.4 300
575-60 217.4 250 385.0 250 219.6 250 387.2 250 224.4 250 392.0 250

150 Dual Pump

208/230-60 667.3 700 1109.5 700 673.8 700 1116.0 700 685.5 700 1127.7 700
380-60 357.5 400 610.9 400 361.1 400 614.5 400 368.1 400 621.5 400
460-60 297.7 300 505.7 300 300.5 350 508.5 350 306.0 350 514.0 350
575-60 242.9 250 410.5 250 245.1 250 412.7 250 249.9 250 417.5 250

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection
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Table 24 — 30RAP Electrical Data — Dual Point, Hydronic Package with Standard Low-Sound Aeroacoustic™ 
Fan (60 Hz Only)

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

30RAP UNIT 
SIZE

VOLTAGE
V-Ph-Hz

PUMP SIZE 3.0 HP PUMP SIZE 3.0 HP
CIRCUIT 1 CIRCUIT 2

MCA MOCP ICF REC FUSE MCA MOCP ICF REC FUSE

150

208/230-3-60 366.2 450 808.4 400 321.6 400 763.8 350
380-3-60 199.2 225 452.6 225 168.3 200 421.7 200
460-3-60 164.2 200 372.2 175 142.3 175 350.3 175
575-3-60 134.2 150 301.8 150 115.6 125 283.2 125

30RAP UNIT 
SIZE

VOLTAGE
V-Ph-Hz

PUMP SIZE 5.0 HP PUMP SIZE 5.0 HP
CIRCUIT 1 CIRCUIT 2

MCA MOCP ICF REC FUSE MCA MOCP ICF REC FUSE

070

208/230-3-60 155.6 200 425.8 175 199.9 250 470.1 225
380-3-60 96.0 125 249.5 110 120.9 150 274.4 150
460-3-60 75.0 100 220.4 90 96.1 110 241.5 110
575-3-60 65.3 80 167.7 80 84.0 100 186.4 90

080

208/230-3-60 202.7 250 438.6 225 199.9 250 470.1 225
380-3-60 110.8 125 216.2 125 120.9 150 274.4 150
460-3-60 92.5 110 213.6 100 96.1 110 241.5 110
575-3-60 79.1 90 163.2 90 84.0 100 186.4 90

090

208/230-3-60 217.4 250 487.6 250 199.9 250 470.1 225
380-3-60 133.9 150 287.4 150 120.9 150 274.4 150
460-3-60 104.8 125 250.2 125 96.1 110 241.5 110
575-3-60 91.4 110 193.8 100 84.0 100 186.4 90

100

208/230-3-60 234.8 300 677.0 300 262.3 300 653.5 300
380-3-60 127.3 175 380.7 150 135.2 150 347.2 150
460-3-60 105.0 125 313.0 125 115.0 125 289.1 125
575-3-60 85.4 110 253.0 100 92.2 110 234.4 100

115

208/230-3-60 291.8 350 683.0 350 262.3 300 653.5 300
380-3-60 156.0 175 368.0 175 135.2 150 347.2 150
460-3-60 129.5 150 303.6 150 115.0 125 289.1 125
575-3-60 104.4 125 246.6 125 92.2 110 234.4 100

130

208/230-3-60 297.8 350 689.0 350 324.7 400 766.9 350
380-3-60 159.9 175 371.9 175 170.6 200 424.0 200
460-3-60 132.4 150 306.5 150 143.9 175 351.9 175
575-3-60 106.8 125 249.0 125 117.2 150 284.8 150

150 Dual 
Pump

208/230-3-60 366.2 450 808.4 400 324.7 400 766.9 350
380-3-60 199.2 225 452.6 225 170.6 200 424.0 200
460-3-60 164.2 200 372.2 175 143.9 175 351.9 175
575-3-60 134.2 150 301.8 150 117.2 150 284.8 150

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection
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Table 24 —    30RAP Electrical Data — Dual Point, Hydronic Package with Standard Low-Sound 
Aeroacoustic™ Fan (60 Hz Only) (cont)

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

30RAP UNIT 
SIZE

VOLTAGE
V-Ph-Hz

PUMP SIZE 10.0 HP PUMP SIZE 10.0 HP
CIRCUIT 1 CIRCUIT 2

MCA MOCP ICF REC FUSE MCA MOCP ICF REC FUSE

070

208/230-3-60 155.6 200 425.8 175 206.4 250 476.6 225
380-3-60 96.0 125 249.5 110 124.5 150 278.0 150
460-3-60 75.0 100 220.4 90 98.9 125 244.3 110
575-3-60 65.3 80 167.7 80 86.2 100 188.6 100

080

208/230-3-60 202.7 250 438.6 225 206.4 250 476.6 225
380-3-60 110.8 125 216.2 125 124.5 150 278.0 150
460-3-60 92.5 110 213.6 100 98.9 125 244.3 110
575-3-60 79.1 90 163.2 90 86.2 100 188.6 100

090

208/230-3-60 217.4 250 487.6 250 206.4 250 476.6 225
380-3-60 133.9 150 287.4 150 124.5 150 278.0 150
460-3-60 104.8 125 250.2 125 98.9 125 244.3 110
575-3-60 91.4 110 193.8 100 86.2 100 188.6 100

100

208/230-3-60 234.8 300 677.0 300 268.8 300 660.0 300
380-3-60 127.3 175 380.7 150 138.8 175 350.8 150
460-3-60 105.0 125 313.0 125 117.8 150 291.9 150
575-3-60 85.4 110 253.0 100 94.4 110 236.6 110

115

208/230-3-60 291.8 350 683.0 350 268.8 300 660.0 300
380-3-60 156.0 175 368.0 175 138.8 175 350.8 150
460-3-60 129.5 150 303.6 150 117.8 150 291.9 150
575-3-60 104.4 125 246.6 125 94.4 110 236.6 110

130

208/230-3-60 297.8 350 689.0 350 331.2 400 773.4 400
380-3-60 159.9 175 371.9 175 174.2 225 427.6 200
460-3-60 132.4 150 306.5 150 146.7 175 354.7 150
575-3-60 106.8 125 249.0 125 119.4 150 287.0 150

150

208/230-3-60 366.2 450 808.4 400 331.2 400 773.4 400
380-3-60 199.2 225 452.6 225 174.2 225 427.6 200
460-3-60 164.2 200 372.2 175 146.7 175 354.7 150
575-3-60 134.2 150 301.8 150 119.4 150 287.0 150

30RAP UNIT 
SIZE

VOLTAGE
V-Ph-Hz

PUMP SIZE 15.0 HP PUMP SIZE 15.0 HP
CIRCUIT 1 CIRCUIT 2

MCA MOCP ICF REC FUSE MCA MOCP ICF REC FUSE

070

208/230-3-60 — — — — — — — —
380-3-60 — — — — — — — —
460-3-60 — — — — — — — —
575-3-60 — — — — — — — —

080

208/230-3-60 202.7 250 438.6 225 218.1 250 488.3 250
380-3-60 110.8 125 216.2 125 131.5 150 285.0 150
460-3-60 92.5 110 213.6 100 104.4 125 249.8 125
575-3-60 79.1 90 163.2 90 91.0 110 193.4 100

090

208/230-3-60 217.4 250 487.6 250 218.1 250 488.3 250
380-3-60 133.9 150 287.4 150 131.5 150 285.0 150
460-3-60 104.8 125 250.2 125 104.4 125 249.8 125
575-3-60 91.4 110 193.8 100 91.0 110 193.4 100

100

208/230-3-60 234.8 300 677.0 300 280.5 350 671.7 300
380-3-60 127.3 175 380.7 150 145.8 175 357.8 175
460-3-60 105.0 125 313.0 125 123.3 150 297.4 150
575-3-60 85.4 110 253.0 100 99.2 125 241.4 110

115

208/230-3-60 291.8 350 683.0 350 280.5 350 671.7 300
380-3-60 156.0 175 368.0 175 145.8 175 357.8 175
460-3-60 129.5 150 303.6 150 123.3 150 297.4 150
575-3-60 104.4 125 246.6 125 99.2 125 241.4 110

130

208/230-3-60 297.8 350 689.0 350 342.9 400 785.1 400
380-3-60 159.9 175 371.9 175 181.2 225 434.6 200
460-3-60 132.4 150 306.5 150 152.2 175 360.2 175
575-3-60 106.8 125 249.0 125 124.2 150 291.8 150

150

208/230-3-60 366.2 450 808.4 400 342.9 400 785.1 400
380-3-60 199.2 225 452.6 225 181.2 225 434.6 200
460-3-60 164.2 200 372.2 175 152.2 175 360.2 175
575-3-60 134.2 150 301.8 150 124.2 150 291.8 150

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection
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Table 25 — 30RAP Electrical Data — Single Point, Hydronic Package with Optional Value Sound Fans 
(60 Hz Only)

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

n

30RAP UNIT 
SIZE

VOLTAGE
V-Hz (3 Ph)

PUMP SIZE 1.5 HP PUMP SIZE 3.0 HP PUMP SIZE 5.0 HP
MCA MOCP ICF REC FUSE MCA MOCP ICF REC FUSE MCA MOCP ICF REC FUSE

Not Applica-
ble011

208/230-60 55.9 70 190.9 70 59.5 80 194.5 70 64.2 80 199.2 70
380-60 30.1 40 87.8 35 32.1 40 89.8 35 34.7 45 92.4 40
460-60 27.2 35 88.2 30 28.8 40 89.8 35 30.9 40 91.9 35
575-60 19.8 25 63.9 25 21.2 25 65.3 25 22.8 30 66.9 25

016

208/230-60 69.4 90 274.1 80 73.0 100 277.7 90 77.7 100 282.4 90
380-60 38.5 50 153.5 45 40.5 50 155.5 45 43.1 50 158.1 50
460-60 35.0 45 146.6 40 36.6 50 148.2 45 38.7 50 150.3 45
575-60 26.2 35 105.8 30 27.6 35 107.2 35 29.2 40 108.8 35

018

208/230-60 92.7 125 275.9 110 96.3 125 279.5 110 101.0 125 284.2 110
380-60 53.5 70 169.4 60 55.5 70 171.4 70 58.1 70 174.0 70
460-60 46.3 60 139.4 60 47.9 60 141.0 60 50.0 60 143.1 60
575-60 36.9 50 100.2 45 38.3 50 101.6 45 39.9 50 103.2 45

020

208/230-60 98.1 125 292.3 110 101.7 125 295.9 125 106.4 125 300.6 125
380-60 63.6 80 178.9 70 65.6 80 180.9 80 68.2 90 183.5 80
460-60 49.0 60 151.6 60 50.6 60 153.2 60 52.7 70 155.3 60
575-60 39.0 50 101.1 45 40.4 50 102.5 45 42.0 50 104.1 50

025

208/230-60 132.9 175 368.8 150 136.5 175 372.4 150 141.2 175 377.1 175
380-60 70.7 90 176.1 80 72.7 90 178.1 80 75.3 100 180.7 90
460-60 60.7 80 181.8 70 62.3 80 183.4 70 64.4 80 185.5 80
575-60 51.6 70 135.7 60 53.0 70 137.1 60 54.6 70 138.7 60

030

208/230-60 143.1 175 413.3 175 146.7 200 416.9 175 151.4 200 421.6 175
380-60 86.7 110 240.2 100 88.7 110 242.2 100 91.3 125 244.8 100
460-60 69.2 90 214.6 80 70.8 90 216.2 80 72.9 90 218.3 80
575-60 60.1 80 162.5 70 61.5 80 163.9 70 63.1 80 165.5 70

035

208/230-60 — — — — 175.1 200 369.3 200 179.8 200 374.0 200
380-60 — — — — 107.9 125 223.2 125 110.5 125 225.9 125
460-60 — — — — 87.3 100 189.9 100 89.4 100 192.0 100
575-60 — — — — 69.7 80 131.8 80 71.3 80 133.4 80

040

208/230-60 — — — — 207.5 250 404.7 225 212.2 250 409.4 225
380-60 — — — — 116.9 125 232.2 125 119.5 125 234.8 125
460-60 — — — — 91.3 100 193.7 100 93.4 110 195.8 100
575-60 — — — — 72.5 80 154.5 80 74.1 80 156.1 80

045

208/230-60 — — — — 239.3 250 478.4 250 244.0 250 483.1 250
380-60 — — — — 124.0 150 232.6 150 126.6 150 235.2 150
460-60 — — — — 102.8 125 228.4 110 104.9 125 230.5 125
575-60 — — — — 85.0 100 174.3 90 86.6 100 175.9 100

050

208/230-60 — — — — 245.7 250 481.6 250 250.4 300 486.3 300
380-60 — — — — 130.4 150 235.8 150 133.0 150 238.4 150
460-60 — — — — 111.8 125 232.9 125 113.9 125 235.0 125
575-60 — — — — 95.4 110 179.5 110 97.0 110 181.1 110

055

208/230-60 — — — — 262.5 300 537.2 300 267.2 300 541.9 300
380-60 — — — — 150.3 175 310.9 175 152.9 175 313.5 175
460-60 — — — — 123.6 150 272.8 150 125.7 150 274.9 150
575-60 — — — — 106.5 125 212.7 125 108.1 125 214.3 125

060

208/230-60 — — — — 271.5 300 541.7 300 276.2 300 546.4 300
380-60 — — — — 164.5 175 318.0 175 167.1 200 320.6 200
460-60 — — — — 131.2 150 276.6 150 133.3 150 278.7 150
575-60 — — — — 114.1 125 216.5 125 115.7 125 218.1 125

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection



57

Table 25 — 30RAP Electrical Data — Single Point, Hydronic Package with Optional Value Sound Fans 
(60 Hz Only) (cont)

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

30RAP UNIT 
SIZE

VOLTAGE
V-Hz (3 Ph)

PUMP SIZE 7.5 HP PUMP SIZE 10.0 HP PUMP SIZE 15.0 HP

MCA MOCP ICF REC 
FUSE MCA MOCP ICF REC 

FUSE MCA MOCP ICF REC 
FUSE

011

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

016

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

018

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

020

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

025

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

030

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

035

208/230-60 185.7 200 379.9 200 — — — — — — — —
380-60 113.9 125 229.3 125 — — — — — — — —
460-60   92.3 110 194.9 100 — — — — — — — —
575-60   73.7   80 135.8   80 — — — — — — — —

040

208/230-60 218.1 250 415.3 250 — — — — — — — —
380-60 122.9 125 238.2 125 — — — — — — — —
460-60   96.3 110 198.7 110 — — — — — — — —
575-60   76.5   90 158.5   90 — — — — — — — —

045

208/230-60 249.9 300 489.0 300 — — — — — — — —
380-60 130.0 150 238.6 150 — — — — — — — —
460-60 107.8 125 233.4 125 — — — — — — — —
575-60   89.0 100 178.3 100 — — — — — — — —

050

208/230-60 256.3 300 492.2 300 262.8 300 498.7 300 — — — —
380-60 136.4 150 241.8 150 140.0 150 245.4 150 — — — —
460-60 116.8 125 237.9 125 119.6 125 240.7 125 — — — —
575-60   99.4 110 183.5 110 101.6 110 185.7 110 — — — —

055

208/230-60 273.1 300 547.8 300 279.6 300 554.3 300 — — — —
380-60 156.3 175 316.9 175 159.9 175 320.5 175 — — — —
460-60 128.6 150 277.8 150 131.4 150 280.6 150 — — — —
575-60 110.5 125 216.7 125 112.7 125 218.9 125 — — — —

060

208/230-60 282.1 300 552.3 300 288.6 300 558.8 300 — — — —
380-60 170.5 200 324.0 200 174.1 200 327.6 200 — — — —
460-60 136.2 150 281.6 150 139.0 150 284.4 150 — — — —
575-60 118.1 125 220.5 125 120.3 125 222.7 125 — — — —

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection
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Table 25 —  30RAP Electrical Data — Single Point, Hydronic Package with Optional Value Sound Fans 
(60 Hz Only) (cont)

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

4. 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

30RAP UNIT 
SIZE

VOLTAGE
V-Hz (3 Ph)

PUMP SIZE 1.5 hp PUMP SIZE 3.0 hp PUMP SIZE 5.0 hp

MCA MOCP ICF REC 
FUSE MCA MOCP ICF REC 

FUSE MCA MOCP ICF REC 
FUSE

070

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

080

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

090

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

100

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

115

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

130

208/230-60 — — — — — — — — — — — —
380-60 — — — — — — — — — — — —
460-60 — — — — — — — — — — — —
575-60 — — — — — — — — — — — —

150

208/230-60 — — — — — — — — 670.2 700 1112.4 700
380-60 — — — — — — — — 355.2 400 608.6 400
460-60 — — — — — — — — 300.1 350 508.1 350
575-60 — — — — — — — — 243.3 250 410.9 250

30RAP UNIT 
SIZE

VOLTAGE
V-Hz (3 Ph)

PUMP SIZE 7.5 hp PUMP SIZE 10.0 hp PUMP SIZE 15.0 hp

MCA MOCP ICF REC 
FUSE MCA MOCP ICF REC 

FUSE MCA MOCP ICF REC 
FUSE

070

208/230-60 344.5 400 614.7 400 351.0 400 621.2 400 — — — —
380-60 208.4 225 361.9 225 212.0 225 365.5 225 — — — —
460-60 166.4 175 311.8 175 169.2 175 314.6 175 — — — —
575-60 144.4 150 246.8 150 146.6 150 249.0 150 — — — —

080

208/230-60 393.4 400 663.6 400 399.9 450 670.1 450 411.6 450 681.8 450
380-60 225.0 250 378.5 250 228.6 250 382.1 250 235.6 250 389.1 250
460-60 185.2 200 330.6 200 188.0 200 333.4 200 193.5 200 338.9 200
575-60 159.3 175 261.7 175 161.5 175 263.9 175 166.3 175 268.7 175

090

208/230-60 406.9 450 677.1 450 413.4 450 683.6 450 425.1 450 695.3 450
380-60 246.3 250 399.8 250 249.9 250 403.4 250 256.9 300 410.4 300
460-60 196.6 200 342.0 200 199.4 225 344.8 225 204.9 225 350.3 225
575-60 170.7 175 273.1 175 172.9 175 275.3 175 177.7 200 280.1 200

100

208/230-60 482.5 500 924.7 500 489.0 500 931.2 500 500.7 600 942.9 600
380-60 252.9 300 506.3 300 256.5 300 509.9 300 263.5 300 516.9 300
460-60 214.6 250 422.6 250 217.4 250 425.4 250 222.9 250 430.9 250
575-60 172.4 200 340.0 200 174.6 200 342.2 200 179.4 200 347.0 200

115

208/230-60 540.1 600 931.3 600 546.6 600 937.8 600 558.3 600 949.5 600
380-60 281.6 300 493.6 300 285.2 300 497.2 300 292.2 300 504.2 300
460-60 239.5 250 413.6 250 242.3 250 416.4 250 247.8 250 421.9 250
575-60 191.6 200 333.8 200 193.8 200 336.0 200 198.6 200 340.8 200

130

208/230-60 609.1 700 1051.3 700 615.6 700 1057.8 700 627.3 700 1069.5 700
380-60 320.9 350 574.3 350 324.5 350 577.9 350 331.5 350 584.9 350
460-60 271.7 300 479.7 300 274.5 300 482.5 300 280.0 300 488.0 300
575-60 219.2 250 386.8 250 221.4 250 389.0 250 226.2 250 393.8 250

150 Dual Pump

208/230-60 673.3 700 1115.5 700 679.8 700 1122.0 700 691.5 700 1133.7 700
380-60 357.5 400 610.9 400 361.1 400 614.5 400 368.1 400 621.5 400
460-60 301.7 350 509.7 350 304.5 350 512.5 350 310.0 350 518.0 350
575-60 244.9 250 412.5 250 247.1 250 414.7 250 251.9 300 419.5 300

150 Single 
Pump

208/230-60 676.8 700 1119.0 700 679.8 700 1122.0 700 691.5 700 1133.7 700
380-60 359.4 400 612.8 400 361.1 400 614.5 400 368.1 400 621.5 400
460-60 303.1 300 511.1 350 304.5 350 512.5 350 310.0 350 518.0 350
575-60 246.0 250 413.6 250 247.1 250 414.7 250 251.9 300 419.5 300

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection



59

Table 26 — 30RAP Electrical Data — Dual Point, Hydronic Package with Optional Value Sound Fans 
(60 Hz Only)

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have dual point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect is on, even if any safety device is
open.

4. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

30RAP UNIT 
SIZE

VOLTAGE
V-Ph-Hz

PUMP SIZE 5.0 hp, CIRCUIT 1 PUMP SIZE 5.0 hp, CIRCUIT 2
MCA MOCP ICF REC FUSE MCA MOCP ICF REC FUSE

150

208/230-3-60 372.2 450 814.4 400 321.6 400 763.8 350
380-3-60 199.2 225 452.6 225 168.3 200 421.7 200
460-3-60 168.2 200 376.2 200 142.3 175 350.3 175
575-3-60 136.2 150 303.8 150 115.6 125 283.2 125

30RAP UNIT 
SIZE

VOLTAGE
V-Ph-Hz

PUMP SIZE 7.5 hp, CIRCUIT 1 PUMP SIZE 7.5 hp, CIRCUIT 2
MCA MOCP ICF REC FUSE MCA MOCP ICF REC FUSE

070

208/230-3-60 158.6 200 428.8 175 199.9 250 470.1 225
380-3-60 96.0 125 249.5 110 120.9 150 274.4 150
460-3-60 77.0 100 222.4 90 96.1 110 241.5 110
575-3-60 66.3 90 168.7 80 84.0 100 186.4 90

080

208/230-3-60 206.3 250 442.2 225 199.9 250 470.1 225
380-3-60 110.8 125 216.2 125 120.9 150 274.4 150
460-3-60 94.9 110 216.0 110 96.1 110 241.5 110
575-3-60 80.3 100 164.4 90 84.0 100 186.4 90

090

208/230-3-60 221.0 250 491.2 250 199.9 250 470.1 225
380-3-60 133.9 150 287.4 150 120.9 150 274.4 150
460-3-60 107.2 125 252.6 125 96.1 110 241.5 110
575-3-60 92.6 110 195.0 100 84.0 100 186.4 90

100

208/230-3-60 239.0 300 681.2 300 262.3 300 653.5 300
380-3-60 127.3 175 380.7 150 135.2 150 347.2 150
460-3-60 107.8 125 315.8 125 115.0 125 289.1 125
575-3-60 86.8 110 254.4 100 92.2 110 234.4 100

115

208/230-3-60 296.6 350 687.8 350 262.3 300 653.5 300
380-3-60 156.0 175 368.0 175 135.2 150 347.2 150
460-3-60 132.7 150 306.8 150 115.0 125 289.1 125
575-3-60 106.0 125 248.2 125 92.2 110 234.4 100

130

208/230-3-60 303.2 350 694.4 350 324.7 400 766.9 350
380-3-60 159.9 175 371.9 175 170.6 200 424.0 200
460-3-60 136.0 150 310.1 150 143.9 175 351.9 175
575-3-60 108.6 125 250.8 125 117.2 150 284.8 150

150 Dual 
Pump

208/230-3-60 372.2 450 814.4 400 324.7 400 766.9 350
380-3-60 199.2 225 452.6 225 170.6 200 424.0 200
460-3-60 168.2 200 376.2 200 143.9 175 351.9 175
575-3-60 136.2 150 303.8 150 117.2 150 284.8 150

150 Single 
Pump

208/230-3-60 372.2 450 814.4 400 328.2 400 770.4 400
380-3-60 199.2 225 452.6 225 172.5 200 425.9 200
460-3-60 168.2 200 376.2 200 145.3 175 353.3 175
575-3-60 136.2 150 303.8 150 118.3 150 285.9 150

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection
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Table 26 —  30RAP Electrical Data — Dual Point, Hydronic Package with Optional Value Sound Fans 
(60 Hz Only) (cont)

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have dual point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect is on, even if any safety device is
open.

4. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

30RAP UNIT 
SIZE

VOLTAGE
V-Ph-Hz

PUMP SIZE 10.0 HP PUMP SIZE 10.0 HP
CIRCUIT 1 CIRCUIT 2

MCA MOCP ICF REC FUSE MCA MOCP ICF REC FUSE

070

208/230-3-60 158.6 200 428.8 175 206.4 250 476.6 225
380-3-60 96.0 125 249.5 110 124.5 150 278.0 150
460-3-60 77.0 100 222.4 90 98.9 125 244.3 110
575-3-60 66.3 90 168.7 80 86.2 100 188.6 100

080

208/230-3-60 206.3 250 442.2 225 206.4 250 476.6 225
380-3-60 110.8 125 216.2 125 124.5 150 278.0 150
460-3-60 94.9 110 216.0 110 98.9 125 244.3 110
575-3-60 80.3 100 164.4 90 86.2 100 188.6 100

090

208/230-3-60 221.0 250 491.2 250 206.4 250 476.6 225
380-3-60 133.9 150 287.4 150 124.5 150 278.0 150
460-3-60 107.2 125 252.6 125 98.9 125 244.3 110
575-3-60 92.6 110 195.0 100 86.2 100 188.6 100

100

208/230-3-60 239.0 300 681.2 300 268.8 300 660.0 300
380-3-60 127.3 175 380.7 150 138.8 175 350.8 150
460-3-60 107.8 125 315.8 125 117.8 150 291.9 150
575-3-60 86.8 110 254.4 100 94.4 110 236.6 110

115

208/230-3-60 296.6 350 687.8 350 268.8 300 660.0 300
380-3-60 156.0 175 368.0 175 138.8 175 350.8 150
460-3-60 132.7 150 306.8 150 117.8 150 291.9 150
575-3-60 106.0 125 248.2 125 94.4 110 236.6 110

130

208/230-3-60 303.2 350 694.4 350 331.2 400 773.4 400
380-3-60 159.9 175 371.9 175 174.2 225 427.6 200
460-3-60 136.0 150 310.1 150 146.7 175 354.7 175
575-3-60 108.6 125 250.8 125 119.4 150 287.0 150

150

208/230-3-60 372.2 450 814.4 400 331.2 400 773.4 400
380-3-60 199.2 225 452.6 225 174.2 225 427.6 200
460-3-60 168.2 200 376.2 200 146.7 175 354.7 175
575-3-60 136.2 150 303.8 150 119.4 150 287.0 150

30RAP UNIT 
SIZE

VOLTAGE
V-Ph-Hz

PUMP SIZE 15.0 HP PUMP SIZE 15.0 HP
CIRCUIT 1 CIRCUIT 2

MCA MOCP ICF REC FUSE MCA MOCP ICF REC FUSE

070

208/230-3-60 — — — — — — — —
380-3-60 — — — — — — — —
460-3-60 — — — — — — — —
575-3-60 — — — — — — — —

080

208/230-3-60 206.3 250 442.2 225 218.1 250 488.3 250
380-3-60 110.8 125 216.2 125 131.5 150 285.0 150
460-3-60 94.9 110 216.0 110 104.4 125 249.8 125
575-3-60 80.3 100 164.4 90 91.0 110 193.4 100

090

208/230-3-60 221.0 250 491.2 250 218.1 250 488.3 250
380-3-60 133.9 150 287.4 150 131.5 150 285.0 150
460-3-60 107.2 125 252.6 125 104.4 125 249.8 125
575-3-60 92.6 110 195.0 100 91.0 110 193.4 100

100

208/230-3-60 239.0 300 681.2 300 280.5 350 671.7 300
380-3-60 127.3 175 380.7 150 145.8 175 357.8 175
460-3-60 107.8 125 315.8 125 123.3 150 297.4 150
575-3-60 86.8 110 254.4 100 99.2 125 241.4 110

115

208/230-3-60 296.6 350 687.8 350 280.5 350 671.7 300
380-3-60 156.0 175 368.0 175 145.8 175 357.8 175
460-3-60 132.7 150 306.8 150 123.3 150 297.4 150
575-3-60 106.0 125 248.2 125 99.2 125 241.4 110

130

208/230-3-60 303.2 350 694.4 350 342.9 400 785.1 400
380-3-60 159.9 175 371.9 175 181.2 225 434.6 200
460-3-60 136.0 150 310.1 150 152.2 175 360.2 175
575-3-60 108.6 125 250.8 125 124.2 150 291.8 150

150

208/230-3-60 372.2 450 814.4 400 342.9 400 785.1 400
380-3-60 199.2 225 452.6 225 181.2 225 434.6 200
460-3-60 168.2 200 376.2 200 152.2 175 360.2 175
575-3-60 136.2 150 303.8 150 124.2 150 291.8 150

ICF — Instantaneous Current Flow
MCA — Minimum Circuit Amps
MOCP — Maximum Overcurrent Protection
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Table 27 — Fan Electrical Data — Single Point, 
Standard Low-Sound Aeroacoustic™ Fans

Unit Sizes 011-060 

 LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. The unit control circuit power transformer (24 v, single-phase for all volt-
ages) is factory supplied.

4. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

5. 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

Table 28 — Fan Electrical Data — Single Point, 
Standard Low-Sound Aeroacoustic™ Fans

Unit Sizes 070-150 

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. The unit control circuit power transformer (24 v, single-phase for all volt-
ages) is factory supplied.

4. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

5. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

UNIT
30RAP

UNIT VOLTAGE
V-Hz (3 Ph)

STANDARD CONDENSER 
FANS

Quantity FLA
(each)

011

208/230-60 1 6.0
380-60 1 3.9

380/415-50 1 2.9
460-60 1 2.9
575-60 1 2.4

016

208/230-60 1 6.0
380-60 1 3.9

380/415-50 1 2.9
460-60 1 2.9
575-60 1 2.4

018

208/230-60 2 6.0
380-60 2 3.9

380/415-50 2 2.9
460-60 2 2.9
575-60 2 2.4

020

208/230-60 2 6.0
380-60 2 3.9

380/415-50 2 2.9
460-60 2 2.9
575-60 2 2.4

025

208/230-60 2 6.0
380-60 2 3.9

380/415-50 2 2.9
460-60 2 2.9
575-60 2 2.4

030

208/230-60 2 6.0
380-60 2 3.9

380/415-50 2 2.9
460-60 2 2.9
575-60 2 2.4

035

208/230-60 3 6.0
380-60 3 3.9

380/415-50 3 2.9
460-60 3 2.9
575-60 3 2.4

040

208/230-60 3 6.0
380-60 3 3.9

380/415-50 3 2.9
460-60 3 2.9
575-60 3 2.4

045

208/230-60 3 6.0
380-60 3 3.9

380/415-50 3 2.9
460-60 3 2.9
575-60 3 2.4

050

208/230-60 3 6.0
380-60 3 3.9

380/415-50 3 2.9
460-60 3 2.9
575-60 3 2.4

055

208/230-60 4 6.0
380-60 4 3.9

380/415-50 4 2.9
460-60 4 2.9
575-60 4 2.4

060

208/230-60 4 6.0
380-60 4 3.9

380/415-50 4 2.9
460-60 4 2.9
575-60 4 2.4

FLA — Full Load Amps

UNIT
30RAP

UNIT VOLTAGE
V-Hz (3 Ph)

STANDARD CONDENSER 
FANS

Quantity FLA
(each)

070

208/230-60 5 6.0
380-60 5 3.9

380/415-50 5 2.9
460-60 5 2.9
575-60 5 2.4

080

208/230-60 6 6.0
380-60 6 3.9

380/415-50 6 2.9
460-60 6 2.9
575-60 6 2.4

090

208/230-60 6 6.0
380-60 6 3.9

380/415-50 6 2.9
460-60 6 2.9
575-60 6 2.4

100

208/230-60 7 6.0
380-60 7 3.9

380/415-50 7 2.9
460-60 7 2.9
575-60 7 2.4

115

208/230-60 8 6.0
380-60 8 3.9

380/415-50 8 2.9
460-60 8 2.9
575-60 8 2.4

130

208/230-60 9 6.0
380-60 9 3.9

380/415-50 9 2.9
460-60 9 2.9
575-60 9 2.4

150

208/230-60 10 6.0
380-60 10 3.9

380/415-50 10 2.9
460-60 10 2.9
575-60 10 2.4

FLA — Full Load Amps
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Table 29 — Fan Electrical Data — Single Point, 
Optional Value Sound Fans

Unit Sizes 011-060 

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. The unit control circuit power transformer (24 v, single-phase for all volt-
ages) is factory supplied.

4. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

5. 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

Table 30 — Fan Electrical Data — Single Point, 
Optional Value Sound Fans

Unit Sizes 070-150 

LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each unit/
module requires its own power supply.) Main power must be supplied from
a field-supplied disconnect.

3. The unit control circuit power transformer (24 v, single-phase for all volt-
ages) is factory supplied.

4. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

5. 30RAP chillers with Greenspeed® intelligence are not available on unit
sizes 070-150.

UNIT
30RAP

UNIT VOLTAGE
V-Hz (3 Ph)

OPTIONAL CONDENSER FANS

Quantity FLA
(each)

011

208/230-60 1 6.6
380-60 1 3.9

380/415-50 1 3.3
460-60 1 3.3
575-60 1 2.6

016

208/230-60 1 6.6
380-60 1 3.9

380/415-50 1 3.3
460-60 1 3.3
575-60 1 2.6

018

208/230-60 2 6.6
380-60 2 3.9

380/415-50 2 3.3
460-60 2 3.3
575-60 2 2.6

020

208/230-60 2 6.6
380-60 2 3.9

380/415-50 2 3.3
460-60 2 3.3
575-60 2 2.6

025

208/230-60 2 6.6
380-60 2 3.9

380/415-50 2 3.3
460-60 2 3.3
575-60 2 2.6

030

208/230-60 2 6.6
380-60 2 3.9

380/415-50 2 3.3
460-60 2 3.3
575-60 2 2.6

035

208/230-60 3 6.6
380-60 3 3.9

380/415-50 3 3.3
460-60 3 3.3
575-60 3 2.6

040

208/230-60 3 6.6
380-60 3 3.9

380/415-50 3 3.3
460-60 3 3.3
575-60 3 2.6

045

208/230-60 3 6.6
380-60 3 3.9

380/415-50 3 3.3
460-60 3 3.3
575-60 3 2.6

050

208/230-60 3 6.6
380-60 3 3.9

380/415-50 3 3.3
460-60 3 3.3
575-60 3 2.6

055

208/230-60 4 6.6
380-60 4 3.9

380/415-50 4 3.3
460-60 4 3.3
575-60 4 2.6

060

208/230-60 4 6.6
380-60 4 3.9

380/415-50 4 3.3
460-60 4 3.3
575-60 4 2.6

FLA — Full Load Amps

UNIT
30RAP

UNIT VOLTAGE
V-Hz (3 Ph)

OPTIONAL CONDENSER FANS

Quantity FLA
(each)

070

208/230-60 5 6.6
380-60 5 3.9

380/415-50 5 3.3
460-60 5 3.3
575-60 5 2.6

080

208/230-60 6 6.6
380-60 6 3.9

380/415-50 6 3.3
460-60 6 3.3
575-60 6 2.6

090

208/230-60 6 6.6
380-60 6 3.9

380/415-50 6 3.3
460-60 6 3.3
575-60 6 2.6

100

208/230-60 7 6.6
380-60 7 3.9

380/415-50 7 3.3
460-60 7 3.3
575-60 7 2.6

115

208/230-60 8 6.6
380-60 8 3.9

380/415-50 8 3.3
460-60 8 3.3
575-60 8 2.6

130

208/230-60 9 6.6
380-60 9 3.9

380/415-50 9 3.3
460-60 9 3.3
575-60 9 2.6

150

208/230-60 10 6.6
380-60 10 3.9

380/415-50 10 3.3
460-60 10 3.3
575-60 10 2.6

FLA — Full Load Amps
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Table 31 — Pump Electrical Data (60 Hz Only)

 LEGEND

NOTES:
1. Units are suitable for use on electrical systems where voltage supplied to

the unit terminals is not below or above the listed minimum and maximum
limits. Maximum allowable phase imbalance is: voltage 2%; amps 10%.

2. All units/modules have single point primary power connection. (Each
unit/module requires its own power supply.) Main power must be sup-
plied from a field-supplied disconnect.

3. The unit control circuit power transformer (24 v, single-phase for all volt-
ages) is factory supplied.

4. Cooler heater is wired into the control circuit so it is always operable as
long as the power supply disconnect and heater safety device are on.

5. 30RAP chillers with Greenspeed intelligence are not available on unit
sizes 070-150.

Table 32 — Accessory Tank Electrical Data (011-060 sizes only) 

LEGEND NOTE: The storage tank obtains its power from the chiller. No sepa-
rate power source is required.

30RAP SIZE PUMP OPTION PUMP SIZE PUMP RPM UNIT VOLTAGE V-Hz (3 Ph) FLA (each)

011-060

2, 9 1.5 HP

3500 208/230-60   4.3
3500 380-60   2.4
3500 460-60   2.1
3500 575-60   1.6

3, 4, B, C 3.0 HP

3500 208/230-60   7.9
3500 380-60   4.4
3500 460-60   3.7
3500 575-60   3.0

5, 6, D, F 5.0 HP

3500 208/230-60 12.6
3500 380-60   7.0
3500 460-60   5.8
3500 575-60   4.6

7, G 7.5 HP

3500 208/230-60 18.5
3500 380-60 10.4
3500 460-60   8.7
3500 575-60   7.0

Z, H 10.0 HP

3500 208/230-60 25.0
3500 380-60 14.0
3500 460-60 11.5
3500 575-60   9.2

070-150

2, D 5.0 HP 1750

208/230-60 15.4
380-60   8.1
460-60 7.1
575-60 5.4

3, 8, F, L 7.5 HP

1750 - 150 ton sin-
gle

208/230-60 22.0
380-60 12.3
460-60 10.1
575-60 8.1

3500 - All other

208/230-60 18.5
380-60 10.4
460-60   8.7
575-60   7.0

4, 9, G, M 10.0 HP 3500

208/230-60 25.0
380-60 14.0
460-60 11.5
575-60   9.2

5, B, H, N 15.0 HP 3500

208/230-60 36.7
380-60 21.0
460-60 17.0
575-60 14.0

FLA — Full Load Amps

UNIT VOLTAGE (V-Hz) ACCESSORY PART NO. 30RA-900--- FLA

208/230-60

050 11.3

051 11.3

052 22.6

460-60

050   5.7

051   5.7

052 11.3

575-60

050   7.1

051   7.1

052 14.1

380-60

050   4.7

051   4.7

052   9.3

380/415-50

050 4.9

051 4.9

052 9.8

FLA — Full Load Amps
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Table 33 — Compressor Electrical Data, Single/Dual Point, Unit Sizes 011-060 

LEGEND * All data is per individual compressor. A1/A2 for unit sizes 011 and
016.
NOTE: 30RAP chillers with Greenspeed® intelligence are not avail-
able on unit sizes 070-150.

UNIT
30RAP

NUMBER OF
COMPRESSORS

PER CIRCUIT

UNIT VOLTAGE
V-Hz (3 Ph)

CIRCUIT*
CIRCUIT A CIRCUIT B

RLA LRA RLA LRA

011 2

208/230-60 23.2 / 16.0 164 / 110 — —
380-60 12.2 /   8.5 73 /   66 — —

380/415-50 11.2 /   7.8 75 /   52 — —
460-60 11.2 /   7.8 75 /   52 — —
575-60 7.9 /   5.7 54 /   39 — —

016 2

208/230-60 28.2 / 23.2 240 / 164 — —
380-60 16.0 / 12.2 135 /   73 — —

380/415-50 14.7 / 11.2 130 /   75 — —
460-60 14.7 / 11.2 130 /   75 — —
575-60 11.3 /   7.9 94 /   54 — —

018 2

208/230-60 33.4 225 — —
380-60 19.2 140 — —

380/415-50 16.7 114 — —
460-60 16.7 114 — —
575-60 13.4   80 — —

020 2

208/230-60 35.8 239 — —
380-60 23.7 145 — —

380/415-50 17.9 125 — —
460-60 17.9 125 — —
575-60 14.3   80 — —

025 2

208/230-60 51.3 300 — —
380-60 26.9 139 — —

380/415-50 23.1 150 — —
460-60 23.1 150 — —
575-60 19.9 109 — —

030 2

208/230-60 55.8 340 — —
380-60 34.0 196 — —

380/415-50 26.9 179 — —
460-60 26.9 179 — —
575-60 23.7 132 — —

035 2

208/230-60 35.8 239 33.4 225
380-60 23.7 145 19.2 140

380/415-50 17.9 125 16.7 114
460-60 17.9 125 16.7 114
575-60 14.3   80 13.4   80

040 2

208/230-60 35.8 239 48.1 245
380-60 23.7 145 23.7 145

380/415-50 17.9 125 18.6 125
460-60 17.9 125 18.6 125
575-60 14.3   80 14.7 100

045 2

208/230-60 48.1 245 51.3 300
380-60 23.7 145 23.7 145

380/415-50 18.6 125 23.1 150
460-60 18.6 125 23.1 150
575-60 14.7 100 19.9 109

050 2

208/230-60 51.3 300 51.3 300
380-60 26.9 139 26.9 139

380/415-50 23.1 150 23.1 150
460-60 23.1 150 23.1 150
575-60 19.9 109 19.9 109

055 2

208/230-60 51.3 300 55.8 340
380-60 26.9 139 34.0 196

380/415-50 23.1 150 26.9 179
460-60 23.1 150 26.9 179
575-60 19.9 109 23.7 132

060 2

208/230-60 55.8 340 55.8 340
380-60 34.0 196 34.0 196

380/415-50 26.9 179 26.9 179
460-60 26.9 179 26.9 179
575-60 23.7 132 23.7 132

LRA — Locked Rotor Amps
RLA — Rated Load Amps
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Table 34 — Compressor Electrical Data, Single/Dual Point, Unit Sizes 070-150 

LEGEND
* All data is per individual compressor. A1/A2 for unit size 100.
NOTE: 30RAP chillers with Greenspeed intelligence are not avail-
able on unit sizes 070-150.

UNIT
30RAP

NUMBER OF
COMPRESSORS

PER CIRCUIT (A/B)

UNIT VOLTAGE
V-Hz (3 Ph)

CIRCUIT*
CIRCUIT A CIRCUIT B

RLA LRA RLA LRA

070 2/3

208/230-60 55.8 340 55.8 340
380-60 34.0 196 34.0 196

380/415-50 26.9 179 26.9 179
460-60 26.9 179 26.9 179
575-60 23.7 132 23.7 132

080 3

208/230-60 51.3 300 55.8 340
380-60 26.9 139 34.0 196

380/415-50 23.1 150 26.9 179
460-60 23.1 150 26.9 179
575-60 19.9 109 23.7 132

090 3

208/230-60 55.8 340 55.8 340
380-60 34.0 196 34.0 196

380/415-50 26.9 179 26.9 179
460-60 26.9 179 26.9 179
575-60 23.7 132 23.7 132

100 2/3

208/230-60 75.0 / 94.2 485 / 560 75.0 485.0
380-60 38.4 / 49.3 260 / 315 38.4 260.0

380/415-50 32.7 / 41.6 215 / 260 32.7 215.0
460-60 32.7 / 41.6 215 / 260 32.7 215.0
575-60 26.2 / 33.9 175 / 210 26.2 175.0

115 3

208/230-60 75.0 485 75.0 485
380-60 38.4 260 38.4 260

380/415-50 32.7 215 32.7 215
460-60 32.7 215 32.7 215
575-60 26.2 175 26.2 175

130 3

208/230-60 75.0 485 94.2 560
380-60 38.4 260 49.3 315

380/415-50 32.7 215 41.6 260
460-60 32.7 215 41.6 260
575-60 26.2 175 33.9 210

150 3

208/230-60 94.2 560 94.2 560
380-60 49.3 315 49.3 315

380/415-50 32.7 260 41.6 260
460-60 41.6 260 41.6 260
575-60 33.9 210 33.9 210

LRA — Locked Rotor Amps
RLA — Rated Load Amps
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CONTROL POWER

Control power is obtained from the main power supply and
does NOT require a separate source. A toggle switch (marked
Emergency On-Off on the unit label diagram and by the
switch) allows the control circuit to be manually disconnected
when necessary. 

Step 6 — Install Accessories
ELECTRICAL — A number of electrical accessories are
available to provide the following optional features (for details,
refer to the Controls, Start-Up, Operation, Service, and Trou-
bleshooting book):
Energy Management Module (Used for any of the following
types of temperature reset, demand limit and ice features):
• 4 to 20 mA leaving fluid temperature reset (requires field-

supplied 4 to 20 mA generator)
• 4 to 20 mA cooling set point reset (requires field-supplied

4 to 20 mA generator)
• Discrete inputs for 2-step demand limit (requires field-

supplied dry contacts)
• 4 to 20 mA demand limit (requires field-supplied 4 to 20 mA

generator)
• Discrete input for Ice Done switch (requires field-supplied

dry contacts)
Navigator™ Display — The device provides hand-held,
mobile capability using an easy to read 4-line display. The key-
pad function is the same as the scrolling marquee module. A
magnet is provided for “hands free” service of components.
Low Ambient Operation — If outdoor ambient operating
temperatures below 45°F (7°C) on size 018-030 units or
32 °F (0°C) on size 035-150 units are expected, refer to sepa-
rate installation instructions for low ambient operation using
accessory Motormaster® V control. The Motormaster low

ambient control option is not available on any unit which em-
ploys high-efficiency variable condenser fans (because units
with such fans already have low ambient capability).
Minimum Load Accessory — If minimum load accessory is
required, refer to unit Price Pages or contact your local Carrier
representative for more details. For installation details, refer to
separate installation instructions supplied with the accessory
package.
Miscellaneous Accessories — For applications requiring spe-
cial accessories, the following packages are available: external
vibration isolation, remote enhanced display, temperature reset,
hail guard/security grilles, storage tank, wind baffles, and re-
mote cooler. For installation details, refer to separate installa-
tion instructions supplied with these accessory packages.

Step 7 — Check Refrigerant Circuit
LEAK TESTING — Units are shipped with complete operat-
ing charge of R-410A (refer to physical data tables) and should
be under sufficient pressure to conduct a leak test. Perform a
leak test to ensure that leaks have not developed during unit
shipment. Dehydration of the system is not required unless the
entire refrigerant charge has been lost. Repair any leak found
using good refrigeration practice.
DEHYDRATION — Refer to Carrier Standard Service Tech-
niques Manual, Chapter 1, Refrigerants, Sections 6 and 7 for
details. Do not use compressor to evacuate system.
REFRIGERANT CHARGE (Refer to Tables 6 and 7) —
Immediately after the condenser coil in each circuit is a  1/4-in.
Schrader connection for charging liquid refrigerant.

Utilization of Novation® heat exchanger technology coils
enables the 30RAP chiller to have a very low refrigerant
charge. Therefore, if field charging is required, accurately
charging to the correct quantity is very important. It is neces-
sary to ensure that the system is completely evacuated before
charging and that the refrigerant charge is accurately weighed
to within 1% of the nameplate quantity or the unit may not op-
erate correctly.

The suction lines are provided with a 1/4-in. Schrader fitting
for connecting to low-side system pressure. The location of the
suction access port is shown in Fig. 37.

IMPORTANT: To ensure power to the heaters, make sure
auxiliary power to the unit and the compressor circuit
breakers is always on (except for servicing or prolonged
shutdown). Since water cannot be drained completely,
add an appropriate amount of inhibited glycol as noted
for winter shutdown.

CAUTION

Proper rotation of condenser fan(s), pumps and compres-
sors MUST be verified. Consult the Controls, Start-Up,
Operation, Service, and Troubleshooting manual provided
with this chiller for correct procedure. If pump(s) have
been removed for trimming, verify that wiring is recon-
nected in the original manner. Failure to follow these pro-
cedures may result in damage to equipment.

IMPORTANT: For 208-v systems, the primary connection
tap for all transformers must be changed. The factory
default setting is for 230 v. Failure to connect to the proper
tap may result in unreliable operation.

CAUTION

When charging, circulate water through the cooler at all
times to prevent freezing. Freezing damage is considered
abuse and may impair or otherwise negatively affect the
Carrier warranty.

CAUTION

DO NOT OVERCHARGE system. Overcharging results
in higher discharge pressure, increased power consump-
tion, and possible compressor damage.
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BACnet Communication Option Wiring —  The
BACnet communication option uses the UPC Open con-
troller. The controller communicates using BACnet on an
MS/TP network segment communications at 9600 bps,
19.2 kbps, 38.4 kbps, or 76.8 kbps.

Wire the controllers on an MS/TP network segment in a
daisy-chain configuration. Wire specifications for the cable
are 22 AWG (American Wire Gage) or 24 AWG, low-capac-
itance, twisted, stranded, shielded copper wire. The maxi-
mum length is 2000 ft.

Install a BT485 terminator on the first and last controller on
a network segment to add bias and prevent signal distortions
due to echoing. See Fig. 38-40.

To wire the UPC Open controller to the BAS (Building Au-
tomation System) network:
1. Pull the screw terminal connector from the controller's

BAS Port.
2. Check the communications wiring for shorts and

grounds.
3. Connect the communications wiring to the BAS port’s

screw terminals labeled Net +, Net -, and Shield.
NOTE: Use the same polarity throughout the network
segment.

4. Insert the power screw terminal connector into the UPC
Open controller's power terminals if they are not current-
ly connected.

5. Verify communication with the network by viewing a
module status report. To perform a module status report
using the BACview keypad/display unit, press and hold
the “FN” key; then press the “.” key.

To install a BT485 terminator, push the BT485 terminator
on to the BT485 connector located near the BACnet connector.
NOTE: The BT485 terminator has no polarity associated with it.

To order a BT485 terminator, consult Commercial Products
i-Vu® Open Control System Master Prices.
MS/TP WIRING RECOMMENDATIONS  — Recommen-
dations are shown in Tables 35 and 36. The wire jacket and UL
temperature rating specifications list two acceptable alterna-
tives. The Halar1 specification has a higher temperature rating
and a tougher outer jacket than the SmokeGard2 specification,
and it is appropriate for use in applications where the user is
concerned about abrasion. The Halar jacket is also less likely to
crack in extremely low temperatures. 
NOTE: Use the specified type of wire and cable for maximum
signal integrity.   

SUCTION
ACCESS
PORT

Fig. 37 — Suction Access Port (Sizes 018-030 Shown)

1. Halar is a registered trademark of Solvay Plastics.
2. SmokeGard is a trademark of AlphaGary-Mexichem Corp.
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Fig. 38 — UPC Open Controller
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Fig. 39 — Network Wiring
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Table 35 — MS/TP Wiring Recommendations

LEGEND

Table 36 — Open System Wiring Specifications and Recommended Vendors 

LEGEND

SPECIFICATION RECOMMMENDATION
Cable Single twisted pair, low capacitance, CL2P, 22 AWG (7x30), TC foam FEP, plenum rated cable 

Conductor 22 or 24 AWG stranded copper (tin plated) 
Insulation Foamed FEP 0.015 in. (0.381 mm) wall 0.060 in. (1.524 mm) O.D. 

Color Code Black/White 
Twist Lay 2 in. (50.8 mm) lay on pair 6 twists/foot (20 twists/meter) nominal 
Shielding Aluminum/Mylar shield with 24 AWG TC drain wire 

Jacket SmokeGard Jacket (SmokeGard PVC) 0.021 in. (0.5334 mm) wall 0.175 in. (4.445 mm) O.D. 
Halar Jacket (E-CTFE) 0.010 in. (0.254 mm) wall 0.144 in. (3.6576 mm) O.D. 

DC Resistance 15.2 Ohms/1000 feet (50 Ohms/km) nominal 
Capacitance 12.5 pF/ft (41 pF/meter) nominal conductor to conductor 

Characteristic Impedance 100 Ohms nominal 
Weight 12 lb/1000 feet (17.9 kg/km) 

UL Temperature Rating SmokeGard 167°F (75°C) 
Halar -40 to 302°F (-40 to 150°C) 

Voltage 300 Vac, power limited 
Listing UL: NEC CL2P, or better 

Fig. 40 — BT485 Terminator Installation

BACnet®

SHIELD

n/c

NET-

NET+

PORT S1
BACnet MS/TP

EIA-485

485-2WIRE

BT 485

n/c

AWG — American Wire Gage
CL2P — Class 2 Plenum Cable
DC — Direct Current
FEP — Fluorinated Ethylene Polymer
NEC — National Electrical Code
O.D. — Outside Diameter
TC — Tinned Copper
UL — Underwriters Laboratories

WIRING SPECIFICATIONS RECOMMENDED VENDORS AND PART NUMBERS

Wire Type    Description Connect Air
International Belden RMCORP     Contractors

Wire and Cable

MS/TP
Network (RS-485)

22 AWG, single twisted shielded pair, low capacitance, CL2P, 
TC foam FEP, plenum rated. See MS/TP Installation Guide for 
specifications. 

W221P-22227 — 25160PV CLP0520LC

24 AWG, single twisted shielded pair, low capacitance, CL2P, 
TC foam FEP, plenum rated. See MS/TP Installation Guide
for specifications. 

W241P-2000F 82841 25120-OR —

Rnet 4 conductor, unshielded, CMP, 18 AWG, plenum rated. W184C-2099BLB 6302UE 21450 CLP0442

AWG — American Wire Gage
CL2P — Class 2 Plenum Cable
CMP — Communications Plenum Rated
FEP — Fluorinated Ethylene Polymer
TC — Tinned Copper
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APPENDIX A

Unit Pressure Drop Curves, 30RAP011-060 (English)
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NOTES:
1. Use the following formula to convert feet of water to psig:

ft of water (.4335) = psig
2. Use the following formula to convert psig to feet of water:

psig (2.306) = ft of water
3. Pressure drop curves are suitable for water only.
4. Includes strainer and unit piping.
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APPENDIX A (cont)

Unit Pressure Drop Curves, 30RAP011-060 (SI)
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 2 — 30RAP016,018 5 — 30RAP030 8 — 30RAP040 11 — 30RAP055
 3 — 30RAP020 9 — 30RAP045 12 — 30RAP060

NOTES:
1. Pressure drop curves are suitable for water only.
2. Includes strainer and unit piping.
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APPENDIX A (cont)

Unit Pressure Drop Curves, 30RAP070-090 (English)

Unit Pressure Drop Curves, 30RAP070-090 (SI)

UNITS WITHOUT HYDRONIC PACKAGE (cont)
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4. Includes strainer and unit piping.
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APPENDIX A (cont)

Unit Pressure Drop Curves, 30RAP100-150 (English)

Unit Pressure Drop Curves, 30RAP100-150 (SI)
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APPENDIX A (cont)

Unit Pressure Drop Curves, 30RAP011-060 (English)
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NOTES:
1. Use the following formula to convert feet of water to psig:

ft of water (.4335) = psig
2. Use the following formula to convert psig to feet of water:

psig (2.306) = ft of water
3. Pressure drop curves are suitable for water only.
4. Includes strainer and unit piping.
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APPENDIX A (cont)

Unit Pressure Drop Curves, 30RAP011-060 (SI)
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UNITS WITH SINGLE PUMP HYDRONIC PACKAGE (cont)

NOTES:
1. Pressure drop curves are suitable for water only.
2. Includes strainer and unit piping.
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APPENDIX A (cont)

Unit Pressure Drop Curves, 30RAP070-090 (English)

Unit Pressure Drop Curves, 30RAP070-090 (SI)
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APPENDIX A (cont)

Unit Pressure Drop Curves, 30RAP100-150 (English)

Unit Pressure Drop Curves, 30RAP100-150 (SI)

UNITS WITH SINGLE PUMP HYDRONIC PACKAGE (cont)
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4. Includes strainer and unit piping.
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APPENDIX A (cont)

Unit Pressure Drop Curves, 30RAP011-060 (English)
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ft of water (.4335) = psig
2. Use the following formula to convert psig to feet of water:

psig (2.306) = ft of water
3. Pressure drop curves are suitable for water only.
4. Includes strainer and unit piping.
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APPENDIX A (cont)

Unit Pressure Drop Curves, 30RAP011-060 (SI)
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UNITS WITH DUAL PUMP HYDRONIC PACKAGE (cont)

a30-5137a

NOTES:
1. Pressure drop curves are suitable for water only.
2. Includes strainer and unit piping.
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APPENDIX A (cont)

Unit Pressure Drop Curves, 30RAP070-090 (English)

Unit Pressure Drop Curves, 30RAP070-090 (SI)

UNITS WITH DUAL PUMP HYDRONIC PACKAGE (cont)
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NOTES:
1. Use the following formula to convert feet of water to psig:

ft of water (.4335) = psig
2. Use the following formula to convert psig to feet of water:

psig (2.306) = ft of water
3. Pressure drop curves are suitable for water only.
4. Includes strainer and unit piping.
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APPENDIX A (cont)

Unit Pressure Drop Curves, 30RAP100-150 (English)

Unit Pressure Drop Curves, 30RAP100-150 (SI)

UNITS WITH DUAL PUMP HYDRONIC PACKAGE (cont)
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ft of water (.4335) = psig
2. Use the following formula to convert psig to feet of water:
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3. Pressure drop curves are suitable for water only.
4. Includes strainer and unit piping.
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APPENDIX A (cont)

Pressure Drop Curves, Accessory Storage Tanks
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START-UP CHECKLIST FOR 30RAP LIQUID CHILLER

(Remove and use for Job File)

I. Project Information

JOB NAME ______________________________________________________________________________

ADDRESS _______________________________________________________________________________

CITY ____________________________________________ STATE _______________ ZIP______________

INSTALLING CONTRACTOR ________________________________________________________________

SALES OFFICE ___________________________________________________________________________

START-UP PERFORMED BY ________________________________________________________________

UNIT MODEL ______________________________ SERIAL ________________________________

II. Preliminary Equipment Check (to be performed by installing contractor)

IS THERE ANY PHYSICAL DAMAGE? YES NO

IF YES, WAS IT NOTED ON THE FREIGHT BILL, AND HAS A CLAIM BEEN FILED
 WITH THE SUPPLIER? YES NO

DESCRIPTION ____________________________________________________________________________

________________________________________________________________________________________

1. UNIT IS INSTALLED LEVEL AS PER THE INSTALLATION INSTRUCTIONS. YES NO

2. POWER SUPPLY AGREES WITH THE UNIT NAMEPLATE. YES NO

3. ELECTRICAL POWER WIRING IS INSTALLED PROPERLY. YES NO

4. UNIT IS PROPERLY GROUNDED. YES NO

5. ELECTRICAL CIRCUIT PROTECTION HAS BEEN SIZED AND INSTALLED PROPERLY. YES NO

6. ALL TERMINALS ARE TIGHT. YES NO

7. ALL PLUG ASSEMBLIES ARE TIGHT. YES NO

8. REMOVE SHIPPING BRACKETS FROM COMPRESSORS. YES NO

Chilled Water System Check (to be performed by installing contractor)

1. SYSTEM HAS BEEN PROPERLY CLEANED AND FILLED. YES NO

2. ALL CHILLED WATER VALVES ARE OPEN. YES NO

3. ALL PIPING IS CONNECTED PROPERLY. YES NO

4. ALL AIR HAS BEEN PURGED FROM THE SYSTEM. YES NO

5. CHILLED WATER PUMP IS OPERATING WITH THE CORRECT ROTATION. YES NO
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6. CHILLED WATER PUMP STARTER INTERLOCKED WITH CHILLER. YES NO

7. INTEGRATED 40 MESH Y STRAINER CLEAN. YES NO

8. WATER LOOP VOLUME GREATER THAN MINIMUM REQUIREMENTS. (See Table 20). YES NO

9. PROPER LOOP FREEZE PROTECTION PROVIDED TO _____ °F (°C). YES NO
ANTIFREEZE TYPE _____________________ CONCENTRATION __________%.
IF OUTDOOR AMBIENT IS BELOW 32 F (0° C) THEN ITEMS 9-11 HAVE TO BE
COMPLETED TO PROVIDE COOLER FREEZE PROTECTION TO –20 F (–29 C). (REFER
TO WINTER SHUTDOWN FOR PROPER COOLER WINTERIZATION PROCEDURE.)

NOTE: GLYCOL CONCENTRATIONS ABOVE 30% MAY REQUIRE A FLOW SWITCH RE-CALIBRATION.

10. OUTDOOR PIPING WRAPPED WITH ELECTRIC HEATER TAPE, YES NO
INSULATED AND OPERATIONAL.

11. COOLER HEATERS INSTALLED AND OPERATIONAL. YES NO

12. CHILLED WATER PUMP CONTROLLED BY CHILLER. YES NO

13. CRANKCASE HEATERS (IF EQUIPPED) ARE SECURELY ATTACHED, OPERATIONAL, 
      AND ENERGIZED TO REMOVE ANY LIQUID FROM THE COMPRESSOR. YES NO

SIGNATURE REQUIRED

PRELIMINARY START-UP COMPLETE.

INSTALLING/MECHANICAL CONTRACTOR ____________________________________ DATE_________________

III. Unit Start-Up (Qualified individuals only. Factory start-up recommended.)

Design Information

  1. ALL CABLES AND THERMISTORS HAVE BEEN INSPECTED FOR CROSSED WIRES. YES NO

  2. ALL THERMISTORS ARE FULLY INSERTED INTO WELLS. YES NO

  3. COMPRESSOR OIL LEVEL IS CORRECT. YES NO

  4. VERIFY CRANKCASE HEATERS 9IF EQUIPPED) HAVE BEEN ENERGIZED
       FOR 24 HOURS. YES NO

  5. VERIFY COMPRESSOR MOUNTING BOLT TORQUE IS 7-10 FT-LB. (9.5-13.5 N-M). YES NO

6. LEAK CHECK UNIT. LOCATE, REPAIR AND REPORT ANY REFRIGERANT LEAKS. YES NO

7. VOLTAGE IS WITHIN UNIT NAMEPLATE RANGE. YES NO

8. CONTROL TRANSFORMER PRIMARY CONNECTION SET FOR PROPER VOLTAGE. YES NO

9. CONTROL TRANSFORMER SECONDARY VOLTAGE = 

CAPACITY CEAT EWT LWT FLUID TYPE FLOW RATE P.D.
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10. CHECK VOLTAGE IMBALANCE: A-B A-C B-C
AVERAGE VOLTAGE = (A-B + A-C + B-C)/3
MAXIMUM DEVIATION FROM AVERAGE VOLTAGE =
VOLTAGE IMBALANCE = ____________% (MAX. DEVIATION/AVERAGE VOLTAGE) X 100
VOLTAGE IMBALANCE LESS THAN 2%. YES NO
(DO NOT START CHILLER IF VOLTAGE IMBALANCE IS GREATER THAN 2%.
CONTACT LOCAL UTILITY FOR ASSISTANCE.)

11. VERIFY COOLER FLOW RATE. YES NO
PRESSURE ENTERING COOLER ________ psig (kPa)
PRESSURE LEAVING COOLER ________ psig (kPa)
COOLER PRESSURE DROP ________ psig (kPa)
Psig X 2.31 ft./psi = ________ ft of water
kPa X 0.334 m/psi ________ m of water
COOLER FLOW RATE ________ gpm (l/s) (See Cooler Pressure

Drop Curves from 
Installation Instructions) 

12. FLOW SWITCH OPERATION CHECKED. YES NO

Start and Operate Machine. Complete the Following:

1. COMPLETE COMPONENT TEST. YES NO

2. CHECK REFRIGERANT AND OIL CHARGE. YES NO

3. RECORD COMPRESSOR MOTOR CURRENT. YES NO

4. RECORD CONFIGURATION SETTINGS. YES NO

5. RECORD OPERATING TEMPERATURES AND PRESSURES. YES NO

6. PROVIDE OPERATING INSTRUCTIONS TO OWNER’S PERSONNEL. Instruction Time ________ hours.

OPERATING DATA:

RECORD THE FOLLOWING INFORMATION FROM THE PRESSURES AND TEMPERATURES MODES WHEN
MACHINE IS IN A STABLE OPERATING CONDITION:

PRESSURE/TEMPERATURE

*Readings taken with a digital thermometer.

CIRCUIT A CIRCUIT B

DISCHARGE PRESSURE DP.A DP.B

SUCTION PRESSURE SP.A SP.B

SATURATED CONDENSING TEMP SCT.A SCT.B

SATURATED SUCTION TEMP SST.A SST.B

RETURN GAS TEMPERATURE RGT.A RGT.B

LIQUID LINE TEMPERATURE*

DISCHARGE LINE TEMPERATURE*

COOLER EWT EWT

COOLER LWT LWT

OUTDOOR-AIR TEMPERATURE OAT

CONTROL POINT CTPT

PERCENT TOTAL CAPACITY CAP

LEAD/LAG LEAVING FLUID DLWT (Dual Chiller Control Only)
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Compressor Running Current — All readings taken at full load.

Record Software Versions
MODE — RUN STATUS

(PRESS ENTER AND ESCAPE SIMULTANEOUSLY TO OBTAIN 
SOFTWARE VERSIONS)

COMPRESSOR MOTOR CURRENT L1 L2 L3

COMPRESSOR A1

COMPRESSOR A2

COMPRESSOR A3

COMPRESSOR B1

COMPRESSOR B2

COMPRESSOR B3

CONDENSER FAN MOTOR CURRENT L1 L2 L3

FAN MOTOR 1

FAN MOTOR 2

FAN MOTOR 3

FAN MOTOR 4

FAN MOTOR 5

FAN MOTOR 6

FAN MOTOR 7

FAN MOTOR 8

FAN MOTOR 9

FAN MOTOR 10

COOLER PUMP MOTOR CURRENT L1 L2 L3

COOLER PUMP 1

COOLER PUMP 2

SUB-MODE ITEM DISPLAY ITEM
EXPANSION

VERS MBB CESR-131460- _ _-_ _
EXV CESR-131172- _ _-_ _
AUX1 CESR-131333- _ _-_ _
EMM CESR-131174- _ _-_ _
MARQ CESR-131171- _ _-_ _
NAVI CESR-131227- _ _-_ _
CXB CESR-131173- _ _-_ _
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III. Unit Start-Up (cont)

RECORD CONFIGURATION SETTINGS

UNIT (Configuration Settings)

PRESS ESCAPE KEY TO DISPLAY ‘UNIT’. PRESS DOWN ARROW KEY TO DISPLAY ‘OPT1’.
PRESS ENTER KEY. RECORD CONFIGURATION INFORMATION BELOW:

OPTIONS1 (Options Configuration)

SUBMODE ITEM ITEM EXPANSION DISPLAY ENTRY

UNIT

UNIT CONFIGURATION

SIZE UNIT SIZE XXX

SZA.1 COMPRESSOR A1 SIZE XX

SZA.2 COMPRESSOR A2 SIZE XX

SZA.3 COMPRESSOR A3 SIZE XX

SZB.1 COMPRESSOR B1 SIZE XX

SZB.2 COMPRESSOR B2 SIZE XX

SZB.3 COMPRESSOR B3 SIZE XX

SH.SP SUPERHEAT SETPOINT XX.X F

FAN.S FAN STAGING SELECT X

EXV EXV MODULE INSTALLED YES/NO

A1.TY COMPRESSOR A1 DIGITAL? YES/NO

MAX.T MAXIMUM A1 UNLOAD TIME XX

FN.SQ

YES, IF UNIT PRODUCED ON OR AFTER 2214 
(WWYY)

NO, IF UNIT PRODUCED BEFORE 2214 
(WWYY)

YES/NO

SUBMODE ITEM ITEM EXPANSION DISPLAY ENTRY

OPT1

UNIT OPTIONS 1 HARDWARE

FLUD COOLER FLUID X

MLV.S MINIMUM LOAD VALVE SELECT YES/NO

CSB.E CSB BOARDS ENABLE ENBL/DSBL

CPC COOLER PUMP CONTROL ON/OFF

PM1E COOLER PUMP 1 ENABLE YES/NO

PM2E COOLER PUMP 2 ENABLE YES/NO

PM.P.S COOLER PMP PERIODIC STRT YES/NO

PM.SL COOLER PUMP SELECT X

PM.DY COOLER PUMP SHUTDOWN DLY XX MIN

PM.DT PUMP CHANGEOVER HOURS XXXX HRS

ROT.P ROTATE COOLER PUMPS NOW YES/NO

PMP.O COOLER PUMP OPERATION X

PM.HT PUMP HIGH TEMP CUT OFF XX.XF

EMM EMM MODULE INSTALLED YES/NO

CND.T CND HX TYP 0=RTPF 1=MCHX 0/1

MOPS EXV MOP SET POINT XX

APPR CONFIG APPROACH SETPOINT XX
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III. Unit Start-Up (cont)

PRESS ESCAPE KEY TO DISPLAY ‘OPT1’. PRESS DOWN ARROW KEY TO DISPLAY ‘OPT2’.
PRESS ENTER KEY.

RECORD CONFIGURATION INFORMATION BELOW.

OPTIONS2 (Options Configuration)

PRESS ESCAPE KEY TO DISPLAY ‘OPT2’. PRESS DOWN ARROW KEY TO DISPLAY ‘CCN’.
PRESS ENTER KEY.

RECORD CONFIGURATION INFORMATION BELOW.

CCN (CCN Network Configuration)

SUBMODE ITEM ITEM EXPANSION DISPLAY ENTRY

OPT2

UNIT OPTIONS 2 CONTROLS

CTRL CONTROL METHOD X

LOAD LOADING SEQUENCE SELECT X

LLCS LEAD/LAG CIRCUIT SELECT X

LCWT HIGH LCW ALERT LIMIT XX.X F

DELY MINUTES OFF TIME XX

ICE.M ICE MODE ENABLE ENBL/DSBL

LS.MD LOW SOUND MODE SELECT X

LS.ST LOW SOUND START TIME 00:00

LS.ND LOW SOUND END TIME 00:00

LS.LT LOW SOUND CAPACITY LIMIT XXX %

SUB-MODE ITEM ITEM EXPANSION DISPLAY ENTRY

CCN

CCNA CCN ADDRESS XXX

CCNB CCN BUS NUMBER XXX

BAUD CCN BAUD RATE X
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III. Unit Start-Up (cont)

PRESS ESCAPE KEY TO DISPLAY ‘HP.B’. PRESS DOWN ARROW KEY TO DISPLAY ‘EXV.A’.
PRESS ENTER KEY.

RECORD CONFIGURATION INFORMATION BELOW.

EXV.A (Circuit A EXV Configuration)

PRESS ESCAPE KEY TO DISPLAY ‘EXV.A’. PRESS DOWN ARROW KEY TO DISPLAY ‘EXV.B’.
PRESS ENTER KEY.

RECORD CONFIGURATION INFORMATION BELOW.

EXV.B (Circuit B EXV Configuration)

SUB-MODE ITEM ITEM EXPANSION DISPLAY ENTRY

EXV.A

EXV.L EXV OPENING AT LOW LWT XX%

LWT.L LWT FOR EXV MIN OPENING XX° F

EXV.H EXV OPENING AT HIGH LWT XX%

LWT.H LWT FOR EXV MAX OPENING XX° F

MIN.A EXV CIRC.A MIN POSITION XXX

RNG.A EXVA STEPS IN RANGE XXXXX

SPD.A EXVA STEPS PER SECOND XXXXX

POF.A EXVA FAIL POSITION IN% XXX

MIN.A EXVA MINIMUM STEPS XXXXX

MAX.A EXVA MAXIMUM STEPS XXXXX

OVR.A EXVA OVERRUN STEPS XXX

TYP.A EXVA STEPPER TYPE 0,1

H.SCT HIGH SCT THRESHOLD XXX

X.PCT OPEN EXV X% ON 2ND COMP XX

X.PER MOVE EXV X% ON DISCRSOL XX

A.PCT PRE-OPEN EXV - FAN ADDING XXX

M.PCT PRE-CLOSE EXV - FAN SUB XXX

S.PCT PRE-CLOSE EXV - LAG SHUT XXX

DELY LAG START DELAY XXX

L.DL.T LOW SH DELTA T - EXV MOVE XXX

SHR.T EXV RATE THRESHOLD XX.X F

L.EX.M LOW SH OVERRIDE EXV MOVE X.X%

SUB-MODE ITEM ITEM EXPANSION DISPLAY ENTRY

EXV.B

MIN.B EXV CIRC.B MIN POSITION XXX

RNG.B EXVB STEPS IN RANGE XXXXX

SPD.B EXVB STEPS PER SECOND XXXXX

POF.B EXVB FAIL POSITION IN % XXX

MIN.B EXVB MINIMUM STEPS XXXXX

MAX.B EXVB MAXIMUM STEPS XXXXX

OVR.B EXVB OVERRUN STEPS XXX

TYP.B EXVB STEPPER TYPE 0,1
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III. Unit Start-Up (cont)

PRESS ESCAPE KEY TO DISPLAY ‘EXV.B’. PRESS DOWN ARROW KEY TO DISPLAY ‘MM’.
PRESS ENTER KEY.

RECORD CONFIGURATION INFORMATION BELOW.

MM (Motormaster Configuration Settings)

PRESS ESCAPE KEY TO DISPLAY ‘MM’. PRESS DOWN ARROW KEY TO DISPLAY ‘RSET’.
PRESS ENTER KEY.

RECORD CONFIGURATION INFORMATION BELOW.

RSET (Reset Configuration Settings)

SUB-MODE ITEM ITEM EXPANSION DISPLAY ENTRY

MM

MMR.S MOTORMASTER SELECT YES/NO

P.GAN HEAD PRESSURE P GAIN XX

I.GAN HEAD PRESSURE I GAIN XX.X

D.GAN HEAD PRESSURE D GAIN XX.X

MIN.S MINIMUM FAN SPEED XX

SUBMODE ITEM ITEM EXPANSION DISPLAY ENTRY

RSET

RESET COOL TEMP

CRST COOLING RESET TYPE X

MA.DG 4-20 - DEGREES RESET XX.X F

RM.NO REMOTE - NO RESET TEMP XXX.X °F

RM.F REMOTE - FULL RESET TEMP XXX.X °F

RM.DG REMOTE - DEGREES RESET XX.X F

RT.NO RETURN - NO RESET TEMP XXX.X F

RT.F RETURN - FULL RESET TEMP XXX.X F

RT.DG RETURN - DEGREES RESET XX.X F

DMDC DEMAND LIMIT SELECT X

DM20 DEMAND LIMIT AT 20 MA XXX %

SHNM LOADSHED GROUP NUMBER XXX

SHDL LOADSHED DEMAND DELTA XXX %

SHTM MAXIMUM LOADSHED TIME XXX

DLS1 DEMAND LIMIT SWITCH 1 XXX %

DLS2 DEMAND LIMIT SWITCH 2 XXX %

LLEN LEAD/LAG CHILLER ENABLE ENBL/DSBL

MSSL MASTER/SLAVE SELECT SLVE/MAST

SLVA SLAVE ADDRESS XXX

LLBL LEAD/LAG BALANCE SELECT X

LLBD LEAD/LAG BALANCE DELTA XXX

LLDY LAG START DELAY XXX

PARA PARALLEL CONFIGURATION YES/NO
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III. Unit Start-Up (cont)

PRESS ESCAPE KEY TO DISPLAY ‘RSET’. PRESS DOWN ARROW KEY TO DISPLAY ‘SLCT’.
PRESS ENTER KEY.

RECORD CONFIGURATION INFORMATION BELOW:

SLCT (Setpoint and Ramp Load Configuration)

PRESS ESCAPE KEY SEVERAL TIMES TO GET TO THE MODE LEVEL (BLANK DISPLAY). USE THE
ARROW KEYS TO SCROLL TO THE SET POINT LED. PRESS ENTER TO DISPLAY SETPOINTS.
RECORD CONFIGURATION INFORMATION BELOW:

SETPOINT

SUBMODE ITEM ITEM EXPANSION DISPLAY ENTRY

SLCT

SETPOINT AND RAMP LOAD

CLSP COOLING SETPOINT SELECT X

RL.S RAMP LOAD SELECT ENBL/DSBL

CRMP COOLING RAMP LOADING X.X

SCHD SCHEDULE NUMBER XX

Z.GN DEADBAND MULTIPLIER X.X

SUBMODE ITEM ITEM EXPANSION DISPLAY ENTRY

COOL

COOLING SETPOINTS

CSP.1 COOLING SETPOINT 1 XXX.X °F

CSP.2 COOLING SETPOINT 2 XXX.X °F

CSP.3 ICE SETPOINT XXX.X °F

HEAD

HEAD PRESSURE SETPOINTS

H.DP HEAD SET POINT XXX.X °F

F.ON FAN ON SET POINT XXX.X °F

F.OFF FAN OFF SET POINT XXX.X °F

B.OFF BASE FAN OFF DELTA TEMP XX.X

F.DLT FAN STAGE DELTA XX.X

FRZ
BRINE FREEZE SETPOINT

BR.FZ BRINE FREEZE POINT XXX.X °F
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III. Unit Start-Up (cont)

COMPONENT TEST

USE ESCAPE/ARROW KEYS TO ILLUMINATE CONFIGURATION LED. PRESS ENTER TO DISPLAY ‘DISP’.
PRESS ENTER AGAIN TO DISPLAY ‘TEST’ FOLLOWED BY ‘OFF’. PRESS ENTER TO STOP DISPLAY AT
‘OFF’ AND ENTER AGAIN SO ‘OFF’ DISPLAY FLASHES. ‘PASS’ AND ‘WORD’ WILL FLASH IF PASSWORD
NEEDS TO BE ENTERED. PRESS ENTER TO DISPLAY PASSWORD FIELD AND USE THE ENTER KEY FOR
EACH OF THE FOUR PASSWORD DIGITS. USE ARROW KEYS IF PASSWORD IS OTHER THAN STANDARD.
AT FLASHING ‘OFF’ DISPLAY, PRESS THE UP ARROW KEY TO DISPLAY ‘ON’ AND PRESS ENTER. ALL LED
SEGMENTS AND MODE LEDS WILL LIGHT UP. PRESS ESCAPE TO STOP THE TEST. PRESS ESCAPE TO
RETURN TO THE ‘DISP’ DISPLAY. PRESS THE ESCAPE KEY AGAIN AND USE THE ARROW KEYS TO ILLU-
MINATE THE SERVICE TEST LED. PRESS ENTER TO DISPLAY ‘TEST’. PRESS ENTER TO STOP DISPLAY
AT ‘OFF’ AND ENTER AGAIN SO ‘OFF’ FLASHES. PRESS THE UP ARROW KEY AND ENTER TO ENABLE
THE MANUAL MODE. PRESS ESCAPE AND DISPLAY NOW SAYS ‘TEST’ ‘ON’. REFER TO THE TABLE
BELOW.

Service Test Mode and Sub-Mode Directory

NOTE: If the unit has a single circuit, the Circuit B items will not appear in the display.

SUB-MODE KEYPAD
ENTRY ITEM DISPLAY ITEM

EXPANSION COMMENT Completed
(Yes/No)

TEST

ON/OFF SERVICE TEST MODE To Enable Service Test Mode, move 
Enable/Off/Remote Contact switch to 
OFF. Change TEST to ON. Move 
switch to ENABLE.

OUTS OUTPUTS AND PUMPS

EXV.A xxx% EXV% OPEN

EXV.B xxx% EXV% OPEN

FAN1 ON/OFF FAN 1 RELAY Condenser fan contactor 1

FAN2 ON/OFF FAN 2 RELAY Condenser fan contactor 2

FAN3 ON/OFF FAN 3 RELAY Condenser fan contactor 3

FAN4 ON/OFF FAN 4 RELAY Condenser fan contactor 4

FAN5 ON/OFF FAN 5 RELAY Condenser fan contactor 5

FAN6 ON/OFF FAN 6 RELAY Condenser fan contactor 6

FAN7 ON/OFF FAN 7 RELAY Condenser fan contactor 7

FAN8 ON/OFF FAN 8 RELAY Condenser fan contactor 8

V.HPA xx VAR HEAD PRESS% CIRCUIT A

V.HPB xx VAR HEAD PRESS% CIRCUIT B

CLP.1 ON/OFF COOLER PUMP RELAY 1

CLP.2 ON/OFF COOLER PUMP RELAY 2

DIG.P xxx COMPRESSOR A1 LOAD
PERCENT

Digital Scroll option only

CL.HT ON/OFF COOLER/PUMP HEATER

CCH.A ON/OFF CRANKCASE HEATER CIRCUIT A

CCH.B ON/OFF CRANKCASE HEATER CIRCUIT B

RMT.A ON/OFF REMOTE ALARM RELAY

ENTER

ENTER
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Service Test Mode and Sub-Mode Directory (cont)

NOTE: If the unit has a single circuit, the Circuit B items will not appear in the display.

SUB-MODE KEYPAD
ENTRY ITEM DISPLAY ITEM

EXPANSION COMMENT Completed
(Yes/No)

CMPA

  CIRCUIT A COMPRESSOR TEST

CC.A1 ON/OFF COMPRESSOR A1 RELAY

DIG.P 0 to 15 COMP A1 UNLOAD PERCENT Digital Scroll option only

CC.A2 ON/OFF COMPRESSOR A2 RELAY

CC.A3 ON/OFF COMPRESSOR A3 RELAY

MLV ON/OFF MINIMUM LOAD VALVE RELAY

 CMPB

  CIRCUIT B COMPRESSOR TEST

CC.B1 ON/OFF COMPRESSOR B1 RELAY See Note

CC.B2 ON/OFF COMPRESSOR B2 RELAY See Note

CC.B3 ON/OFF COMPRESSOR B3 RELAY See Note

ENTER

ENTER
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SECTION 26 00 00
GENERAL REQUIREMENTS

PART 1 – GENERAL

1.1 This section is intended to supplement or modify the conditions and requirements defined in the General
or Project Requirements given in the General Requirements of this specification. The General
Requirements and this Section shall apply to all electrical work as described in Electrical Specification 
Sections 26 00 00 through 26 09 99.

1.2 WORK COVERED BY CONTRACT DOCUMENTS

A. All work, materials, etc., shall be furnished and installed, whether or not specifically shown on the 
drawings and/or called for in the specifications, which may be necessary to comply with all of the 
requirements, due to the exigencies of the work, to complete the work and the contract in a satisfactory 
and approved manner.

B. The work to be done under this contract shall consist of furnishing all equipment, labor, materials 
required for the items listed in the proposal, and/or as shown on the contract drawings, together with all 
devices, connectors, splices and appurtenances, required for a safe, clean, complete and ready for service, 
reliable, substantial and rugged working installation, to the satisfaction of the Engineer and to execute the 
intent of this contract and these specifications.

C. The Contractor shall be responsible for determining the proper connection points for all power, control, 
and signal wiring installed under this contract, regardless of whether the connection points are in 
equipment furnished under this contract, existing equipment, or equipment furnished by others.  The 
Contractor shall include in his bid prices any field surveys, wire tracing or other work required to 
ascertain the proper connection points for all wiring.

D. It is the intent of these specifications that the Contractor shall furnish equipment and material which is 
suitable for the purpose and for installation in the location as specified, and which is adequate and 
satisfactory for the service intended.

E. It is also the intent of the specification that the equipment, materials and accessories, as furnished, shall be 
complete in all respect and ready to operate.

F. The specifications cover the general design, construction arrangement, and certain particular features, but 
do not purport to cover all details entering into the design of the equipment and accessories.

G. Minor revisions in construction details will be made to accommodate equipment proposed and approved 
on the drawings thereof, submitted by the Contractor. Major revisions shall not be made nor shall 
equipment be submitted for approval which cannot be installed in structures of the approximate 
dimensions and character specified herein.

H. Further, it is also the intent of these specifications to provide a complete contract including items which 
may be omitted or not shown but which are considered normal and accepted engineering practice for this 
type of contract at no additional cost to the Owner.

I. All work shall be done in a thorough and workmanlike manner and shall conform to the best modern 
practice in the manufacture and installation of high-grade equipment and materials.  Wherever possible, 
all parts shall be made according to standard gauge to facilitate replacement and repair.

J. All materials furnished under these items shall be the best of their respective kinds and shall be free from 
defects in design and workmanship.
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K. All materials or equipment not meeting the specified requirements shall be rejected and shall be replaced 
at once by the Contractor with materials or equipment of the specified type and quality, at no cost to the 
Owner.

L. All materials for which no detailed specifications are given herein shall be of the quality and character 
best adapted and suitable for the purpose for which they are to be used and shall be subject to the approval 
of the Engineer.

M. Where any material or article or the maker or distributor thereof is specified by name, this is done for the 
purpose of more clearly describing the type or quality desired.  Any material or article of equal quality, 
merit and performance, in the opinion of the Engineer, will be acceptable, if approval is given in writing.

N. All materials furnished and work done by the Contractor shall be subject to the inspection of the 
Engineer.  Defective materials shall be removed from the site of the work and defective work repaired or 
replaced as directed.  Facilities for handling and inspection of materials and equipment and for access to 
the work in progress, shall at all times be furnished by the Contractor.

O. Where any delay is encountered in carrying out work due to unfavorable operating conditions, the 
Contractor shall not be entitled to additional compensation therefore, but the time allowed equivalent to 
the period of actual delay.

1.3 DESCRIPTION OF WORK

A. Work includes all labor, equipment, wiring, termination, testing and documentation to satisfy the design
intend described in the contract documents for all electrical, tele/data and lighting systems in the building 
to the satisfaction of the Engineer. 

B. Unless specifically dimensioned, the work shown on the drawings is diagrammatic, and is intended only 
to show general arrangement.

C. Include in the work, all accessories and devices necessary for the intended operation or perfection of any 
system, whether or not specifically shown or specified.

D. The term Furnish shall mean to obtain and supply to the job site. The term Install shall generally 
mean to fix in position and connect for use. Where language indicates that one party or trade is to install
and another is to connect , the term install shall mean only to fix in position, and connect shall mean
to make electrical connections to.  The term Provide shall mean to furnish and install.

E. Testing & Start-Up:

1. Start-up & test each component of all building systems covered by the contract documents. 

1.4 STANDARD OF QUALITY

A. The specifications establish the standards of quality required, either by description or by references, to 
brand name, name of manufacturers or manufacturer's model number. All materials shall be new unless 
noted otherwise. 

B. Where one or multiple products are specifically identified by name or manufacturer's model number, the 
cited examples are used only to denote the quality standard of the product desired and they do not restrict 
the contractor to a specific brand, make, manufacturer or specific name. They are used only to set forth
and convey to bidders the general style, type, character and quality of product desired. The function, 
performance and quality of the specified item shall meet the criteria set forth. Equivalent or better 
products will be acceptable unless an item is specifically identified on the bid sheet as an owner-preferred 
alternate item in compliance with NC. G.S. 133.3.
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C. The Contractor may submit, with his bid, the names of products which are proposed as substitutions for 
products named in the specifications. Each proposed substitution shall be accompanied by a written sum 
of money to be added or deducted from his bid.  The Owner reserves the sole right to accept or reject said 
substitutions with or without cause.

D. When equipment and/or materials are proposed to be purchased from a manufacturer other than those 
specified, the Contractor shall provide complete data adequate for the Engineer's evaluation of the 
proposed substitution.

E. When the equipment other than that specified is used, the Contractor shall be responsible for any extra 
cost of required revisions such as structural steel, concrete, electrical, piping, etc.  Such additional costs 
shall be identified at the time such substitutions are proposed.

1.5 SUBMITTALS

A. Engineers review of shop drawings is solely for the benefit of the Owner and in no way relieves the 
contractor from his obligations to furnish materials which satisfy the requirements of his contract and the 
design intent.

B. Shop drawings, product data and samples shall be submitted as required by the General Conditions or 
Project Requirements and as supplemented by this section.

C. When a specific specification section identifies that no submittal is required, the contractor shall provide 
the specified materials without submittals.

D. Provide to the Engineer, a schedule of shop drawing submissions identifying submittal target dates.

E. The Contractor shall review, approve and submit shop drawings, with promptness so as to cause no delay 
in his work or in that of others. No submissions will be accepted by the Engineer without the signed 
review and approval of the Contractor. 

F. The Contractor shall check and verify pertinent field measurements, and quantities of equipment and 
materials required.

G. Submittals shall be identified by reference to the drawing(s), section(s) of specifications, or equipment 
symbols to which they relate.

H. Shop drawings, when required, shall include:

1. Verification of information given in Contract Documents such as performance, dimensions, weight, 
materials, construction, types, models, manufacturer, etc.

2. Equipment layouts drawn to scale as may be required.  
3. Wiring diagrams and schematics for equipment.
4. Any special construction conditions.
5. Other information/data as may be requested.

I. All submittals shall identify the specific details of the product or assembly.  All optional features being 
provided or proposed shall be so noted or the submittal will be rejected.

J. The Engineer will return submittals with one of the following notations stamped thereon; REVIEWED, 
REVIEWED AS NOTED, REVISE AND RESUBMIT, REJECTED or SUBMIT SPECIFIED ITEM 
AND THE FOLLOWING:

1. Review is only for general conformance with the design concept of the project and general 
compliance with the information given in the contract documents. Any action shown is subject to the 
requirements of the plans and specifications. Contractor is responsible for: dimensions which shall be 
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confirmed and correlated at the job site; fabrication processes and techniques of construction; 
coordination of his work with that of all other trades; and the satisfactory performance of his work.

2. The work involved may proceed when submittals are marked REVIEWED or NO EXCEPTIONS 
TAKEN with no further submission required.

3. The work involved may proceed when submittals are marked REVIEWED AS NOTED providing 
corrections are made and submittals are resubmitted for record.  Review does not authorize changes 
to Contract Sum unless stated in a separate letter or Change Order. If any notes placed on the 
submittals by the Engineer are believed to result in a change in the Contract Sum, the Engineer shall 
be notified immediately, and fabrication may not be undertaken until written authorization to proceed 
is issued by the Owner.

4. The work involved may not proceed when submittals are marked REVISE AND RESUBMIT. 
Submittals must be corrected and resubmitted for review.  

5. Submittals marked REJECTED OR SUBMIT SPECIFIED ITEM are not in accordance with the 
Contract Documents and require a new submittal for review.

K. For items being resubmitted, clearly identify changes made from the initial submittal requested by the 
Engineer. The Engineer will review only those changes requested and identified by the Contractor.

1.6 PROTECTION OF WORK

A. Each Contractor is responsible for the protection of his materials, equipment, and completed work as 
defined in the General or Project Requirements and as supplemented herein. 

B. All openings into any part of the conduit systems, all fixtures and equipment must be securely covered or 
otherwise protected to prevent damage due to dropped tools or materials, work by others or intrusion of 
grit, dirt, water, snow, ice or other foreign matter.  Remove burrs, dirt, paint spots and debris.  The 
Contractor shall be held responsible for all damage done to unprotected work or materials.

C. All equipment on site, whether stored or installed, shall be protected with weather tight covers.

1.7 STEEL AND CONCRETE WORK FOR ELECTRICAL EQUIPMENT

A. Steel

1. Provide all miscellaneous steel supports and anchors required for equipment and materials installed 
under this Specification.  Manual of Construction by American Institute of Steel Construction latest 
edition shall be followed in design and construction except that the second sentence of paragraph 
4.2.1., Section 4 of Division 5, page 5-177 will not apply.  Structural steel members shall conform to
ASTM A36, and shall have a shop applied coat of rust inhibiting paint.

2. Welding of steel shall conform to American Welding Society, Standard Code for Arc and Gas 
Welding in Building Construction. 

3. Bolts, nuts and washers for structural steel framing and concrete embedment shall be high tensile type 
minimum 3/4" diameter conforming to ASTM A325.

B. Slotted-steel channel supports shall have flange edges turned toward web, and 9/16-inch diameter slotted 
holes at a maximum 2 inches o.c., in webs.  Channel depth:  2-1/2 inches minimum.  Channel thickness:  
selected to suit structural loading.  Fittings and Accessories:  Products of the same channel manufacturer.  
Channel supports and fittings shall be hot dip galvanized steel.

C. Concrete work and anchors

1. Refer to Section 260050 and Division 03 for concrete work and anchors.

1.8 COUNTERFLASHING
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A. Where conduits or other items pass through any roof, wall or other exterior component, provide counter 
flashing as required.

1.9 EQUIPMENT BY OTHERS

A. Section - Summary of Work, together with other technical sections in the Project Manual, describe 
equipment that will be furnished by the Owner or from other sources.

B. The responsibility for setting, installation and protection of such equipment will be defined in other 
sections of the Project Manual.

C. Provide services rough-in for and make final connections to this equipment as shown and specified.

D. Provide coordination to assure clearances required for moving equipment to final location.

1.10 MOVING AND INSTALLATION OF RACEWAYS, DEVICES AND EQUIPMENT

A. Verify that electrical equipment will pass through all restricting openings, and when equipment or 
sections of equipment are larger than these openings, install this equipment prior to construction of 
enclosing walls, floors or roofs.

B. Use planking or cribbing as required to protect adjoining construction from damage.

C. Provide rigging and scaffolding with expert rigging / scaffolding personnel as required for equipment 
installation in difficult locations. Rigging & scaffolding shall include any necessary structural 
investigation and temporary structural support.

1.11 CUTTING AND PATCHING

A. Provide all openings through walls, floors and ceilings, etc. required for the installation of work defined 
on the drawings and specifications.

B. Following installation and testing, restore floors, walls and ceilings with materials equal to the original 
construction and finish to match existing surfaces.

C. Cutting and patching shall be performed only by tradesmen familiar with the construction involved.

1.12 IDENTIFICATION

A. Refer to Section 26 01 95.

1.13 FINAL ACCEPTANCE

A. The Contractor shall perform and complete work in accordance with the Contract Documents without 
fault or defect of any kind.  In the absence of more specific directives, the work shall:

1. Be completed in a first-class manner.
2. Be placed in a thoroughly clean and unmarred condition.
3. Be checked out in a step-by-step manner to ascertain that fastenings, controls, parts, safety devices, 

operating devices and other required appurtenances have been provided in accordance with the
Contract Documents.

4. Be free of previously condemned or rejected parts and be properly restored to an acceptable 
condition.

5. Be adjusted for proper operation wherever adjustments or calibrations exist in the work.
6. All systems shall be operated to demonstrate that the requirements of the Contract have been met and 

that the systems have been adjusted and will operate in accordance therewith.
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1.14 OPERATING AND MAINTENANCE INSTRUCTIONS

A. Furnish for review, three hard bound copies of complete written instructions for the operation, care and 
maintenance of each piece of equipment and/or system.  Include recommended frequency of inspection, 
cleaning, oiling, greasing, and adjustment and other action as may be required in accordance with 
manufacturer's recommendations. Material shall include manufacturer's brochures, catalog cuts, parts 
lists, wiring diagrams, service organizations, etc.

1.15 PERMITS, FEES AND CERTIFICATES OF APPROVAL

A. Contractor shall acquire all required permits and certificates.  Inspection fees fixed by counties and 
municipalities shall not be applicable per GS143-135.1.

B. Contractor shall provide all power, labor and instruments required for tests and cleaning of systems.  

C. Whenever tests are required, three (3) copies of the test reports shall be submitted to the Engineer.  

D. Tests may be observed by the Engineer or his representative. Notify the Engineer a minimum of three 
weeks in advance of test dates. 

1.16 COMPLIANCE WITH CODES, STANDARDS AND REGULATIONS

A. In the absence of specific instruction in the technical specifications, equipment and installation shall 
conform to the following applicable codes, standards and regulations, latest editions:

1. American Society for Testing and Materials (ASTM)
2. American National Standard Institute (ANSI)
3. Underwriter's Laboratories, Inc. (UL)
4. American Welding Society Code (AWSC)
5. NFPA 70, National Electrical Code , latest edition
6. National Electrical Manufacturer's Association (NEMA).
7. Occupational Safety and Health Act (OSHA).
8. National Fire Protection Association (NFPA).
9. National Electrical Safety Code (NESC)
10. North Carolina State Building Code. (NCSBC)
11. Institute of Electrical and Electronics Engineers (IEEE)
12. Illuminating Engineering Society of North American (IESNA)
13. State and Local Building, Electric, and Fire Codes and Regulations.

1.17 PAINTING

A. Cabinet trims and similar prefabricated equipment shall be factory primed and finish painted with baked 
enamel in color selected. This equipment shall not be painted in the field unless the factory finishes have 
been marred or as otherwise directed. Do not paint over UL or similar labels or mechanical/electrical 
nameplates.

B. Exposed conduit visible to the public shall be painted to match adjacent finish. Prime conduits for better 
adhesion of paint.

1.18 COORDINATION OF WORK

A. Coordinate installation of conduit runs and equipment with other trades and conditions in the building and 
participate in all coordinated shop drawings. Variance from work shown on drawings will be subject to 
approval. Where interference occurs and electrical work is directed to be relocated, provide such 
relocation without additional cost.
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1.19 LOCATION OF OUTLETS

A. Examine all architectural and vendor drawings before locating outlets.  Place outlets as required to 
harmonize with moldings, panels, cabinets, mirrors, etc.  Do not scale dimensions on electrical drawings 
but use measurements from architectural drawings.  

B. If an outlet is installed in such a location as to be out of proper relation to beams, walls, or other details of 
the building, relocate the outlet as directed.  A relocation allowance of 10 ft. shall be understood by the 
Contractor with no extra cost to the Owner.

C. Unless otherwise indicated, outlet boxes in walls shall be located with center line at the following 
elevation above the Finish floor line.  Verify with Contractor for General Construction, all heights prior to 
actual layout of work.

1. Switch Outlets 3 feet - 10 inches
2. Bracket Outlets (Stairs) 7 feet - 0 inches
3. Bracket Outlets (Other) 6 feet - 6 inches
4. Telephone Outlets (Wall) 4 feet - 1 inch
5. Telephone and Data Outlets (Other) 1 foot - 6 inches. Unless otherwise noted
6. Receptacle Outlets 1 foot - 6 inches. Unless otherwise noted.
7. Receptacle Outlets 3 feet - 0 inches in Mechanical Rooms
10. Motor Starters and Safety Switches 4 feet - 0 inches to 6 feet - 0 inches as required
11. Panel Boards (top) 6 feet - 0 inches

1.20 ACCESS PANELS

A. Furnish access panels where required, to concealed pull boxes, junction boxes, or similar equipment 
located above dry wall board ceiling or behind walls. Installation of access panels shall be by mechanics 
of the pertinent trade under General Construction. 

B. Access panels shall be 18" x 18" minimum, 16 gage wall or ceiling frame and a 14-gage panel door with 
not less than 1/8" fire proofing secured to the inside of the door. The door shall be provided with 
concealed hinges and cylinder lock, and prime-coated steel prepared for painting. Each door shall be 
capable of opening 180 degrees. Doors for wall panels shall be secured with suitable clips and counter 
sunk tamperproof screws.

C. Access panels shall have "label" fire rating equal to the ceiling or wall surface.

1.21 WARRANTY

A. The contractor and equipment manufacturers shall jointly guarantee all wiring and equipment to be free of 
defects in workmanship and material for a period of one year from the date of final acceptance, unless 
otherwise noted.

1.22 PROJECT RECORD DOCUMENTS

A. Maintain at job site, one copy of record documents and samples as required under the General Conditions 
of the Contract, including Drawings, Specifications, Addenda and Bulletins, Change Orders, Shop 
Drawings, Product Data and Samples, Field Orders, Field Test Records and Maintenance and Operating 
Manuals.

B. Provide files and racks for storage of documents. Maintain documents in a clean, dry legible condition
and in good order.  Do not use record documents for construction purposes.  Make record documents and 
samples available during normal working hours for inspection.

C. Recording:
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1. Label each document Project Record in neat large letters and provide final completion date.
2. Record information concurrently with construction progress.
3. Do not conceal any work until required information is recorded.

D. Record Drawings - legibly mark to record actual construction as follows:

1. A print set (blue-line or black-line) of contract drawing or shop drawing mark-ups of actual 
installations which vary substantially from the work as originally shown. Mark whichever drawing is 
most capable of showing "field" condition fully and accurately; however, where shop drawing are 
used for mark-up, record a cross reference at corresponding location on working drawings. Mark with 
red erasable pencil and, where feasible, use other colors to distinguish between variation in separate 
categories or work. Mark-up new information which is recognized to be of importance to Owner, but 
was for some reason not shown on either contract drawings or shop drawings. Give particular 
attention to concealed work which would be difficult to measure and record at a later date.  Note 
related change order numbers where applicable.

E. Record Specifications and Addenda, Bulletins, Requests for Information (RFI's) and Construction 
Clarification Sketches (CSK's) - legibly mark each Section to record:  

1. Any variations in actual work in comparison with text of specifications and modifications as issued. 
Give particular attention to substitutions, selection of options, and similar information work where it 
is concealed or cannot otherwise be readily discerned at a later date by direct observations.  Note 
related record drawing information and product data, where applicable. 

2. Changes made by Field Order or by Change Order.

F. Product Data: Maintain one copy of each product data submittal, and mark-up significant variation in 
actual work in comparison with submitted information.

1. Include both variations in product as delivered to site, and variations from manufacturer's instruction 
and recommendations for installation.

2. Give particular attention to concealed products and portions of the work which cannot otherwise be 
readily discerned at a later date by direct observations.  Note related change orders and mark-up of 
record drawings and specifications.

G. Record Drawings Submittal at Project Completion: Organize record drawing sheets into manageable sets, 
bind with durable paper cover sheets and print suitable titles, dates and other identification on cover of 
each set. Transfer marking required by previous paragraphs to set of reproducible transparencies.  Submit 
complete set of transparencies to the Design Professional and two sets of blue-line prints.

H. Product Data Submittal at Project Completion: Submit three sets of marked-up product data submittals for 
record purposes that include resolution of all review notes and field revisions.

I. Record Sample Submittals: Immediately prior to date of substantial completion Design Professional (and 
including Owner's personnel where desired) will meet with Contractor at site and will determine which if 
any of submitted samples maintained by Contractor during progress of work are to be transmitted to 
Owner for record purposes. Comply with Design Professionals instruction for packaging, identification 
marking, and delivery to Owner's sample storage space.

J. Miscellaneous Record Submittals: Refer to other sections of these specification for requirements of
miscellaneous record-keeping and submittals in connection with actual performance of the work. 
Immediately prior to date(s) of substantial completion, complete miscellaneous records and place in good 
order properly identified and bound or filed, ready for continued use and reference.  Submit to 
Architect/Engineer for Owner's records.

K. Maintenance Manuals: Organize maintenance-and-operating manual information into three suitable sets 
of manageable size and bind into individual binders properly identified and indexed (thumb-tabbed). 
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Include: emergency instructions; spare parts listing; warranties; wiring diagrams; recommended "turn-
around" cycles; inspection and cleaning procedures; recommended frequency of testing, adjustment and 
any other maintenance requirements; shop drawings; product data; and similarly, applicable information.  
Bind each manual of each set-in heavy duty 2-inch, vinyl-covered ring binder, and include pocket folders 
for folded sheet information. Mark identification on both front and spine for each binder.

END OF SECTION 26 00 00
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SECTION 26 00 10
GENERAL PROVISIONS

PART 1 - GENERAL

1.1 SCOPE

A. This Contractor shall provide all materials, equipment and labor necessary to install and set into operation the 
electrical equipment as shown on the Engineering Drawings and as contained herein. 

1.2 REFERENCES

A. NCBCC: North Carolina Building Code Council.

B. NCCSB: North Carolina State Building Code

C. NEC: National Electrical Code (NFPA 70)

1.3 QUALITY ASSURANCE

A. See the General and Supplementary General Conditions and Division 1. 

B. Work shall be in accordance with the 2020 edition of the North Carolina State Building Code, and the 2020 
edition of the National Electrical Code (NFPA 70).

C. The Contractor shall be responsible for notifying the State Electrical Inspectors in the Construction 
Administration Section of the State Construction Office to schedule required inspections as work progresses.
Schedule electrical inspections for Monday through Friday 

D. Wherever the words "Approved", Approval", and "Approved Equal" appear, it is intended that items other 
than the model numbers specified shall be subject to the approval of the Engineer. 

E. "Provide" as used herein shall mean that the Contractor responsible shall furnish and install said item or 
equipment.  "Furnish" as used herein shall mean that the contractor responsible shall acquire and make 
available said item or equipment and that installation shall be by others.  "Install" as used herein shall mean 
that the Contractor responsible shall make installation of items or equipment furnished by others. 

F. All material and equipment that the Contractor proposes to substitute in lieu of those specified shall be 
submitted to the Engineer ten (10) days prior to the bid date for evaluation.  The submittal shall include a full 
description of the material or equipment and all pertinent engineering data required to substantiate the 
equality of the proposed item to that specified.  Items that are submitted for approval after this date will not be 
accepted.  Substitute material and equipment will not be deemed to be approved until notification is given in a 
written addendum prior to the bid date.   

G. All materials and equipment shall comply with NEMA 250 standard as follows:

1. Interior Dry Locations in Production Areas: Type 12
2. Interior Dry Locations in Non-Production Areas: Type 1.
3. Exterior, Wet and Damp Locations: Type 3R.

1.4 SUBMITTALS

A. See General and Supplementary General Conditions & Division 1.
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B. Within twenty (20) days after notification of the award of the contract and written notice to begin work, the 
Contractor shall submit for approval to the Architect/Engineer a detailed list of equipment and materials, 
which he proposes to use.  Items requiring submittal data for approval will be noted at this time.  One 
electronic set of submittal data shall be provided in pdf format for approval. 

C. Each submittal shall bear the approval of the contractor indicating that he has reviewed the data and found it 
to meet the requirements of the drawings and specifications as well as space limitations and other project 
conditions, before submittal to the Engineer for review.  The submittals shall be clearly identified showing 
project name, manufacturer's catalog number and all necessary performance and fabrication data.  All 
requirements, parameters, information, details and other information noted about submitted equipment in the 
specifications and on the drawings shall be specifically addressed in the submittal.  Submittals that do not 
contain this information will be returned to the contractor for resubmittal. The same detailed submittal data 
shall be provided when items are to be considered as substitution for specified items.  Acceptance for 
approval shall be in writing from the Engineer.

D. Upon completion of the project, the Contractor shall submit to the Engineer a set of accurately marked-up 
plans indicating all changes encountered during the construction.  These drawings shall remain on the project 
for it's duration and shall be updated at the time changes are made.  Final payment will be contingent on
receipt of these "Record Drawings."

E. The Contractor shall furnish four (4) bound sets of maintenance and operating instructions, parts lists, 
electrical circuit wiring diagrams, all submittal data, and sufficient manufacturer's literature to operate and 
maintain all equipment. 

F. The Contractor shall submit to the Engineer a duplicate set of final electrical inspection certificates prior to 
final payment. 

1.5 PRODUCT DELIVERY, STORAGE AND HANDLING

A. All material and equipment shall be delivered and unloaded by the Contractor within the project site as noted 
herein or as directed by the Owner. 

B. The Contractor shall protect all material and equipment from breakage, theft or weather damage.  No material 
or equipment shall be stored on the ground.  Any broken, damaged or weather damaged material or equipment 
shall be removed from the project site and replaced at the contractor's expense before installation.

C. The material and equipment shall remain the property of the Contractor until the project has been completed 
and turned over to the Owner. 

1.6 WORK CONDITIONS AND COORDINATION

A. Safety switches built in to equipment shall be furnished by the contractor furnishing the equipment.  The 
electrical contractor shall furnish safety switches not built in to equipment. The electrical contractor shall 
review the plans and specifications of other trades to verify whether safety switches are furnished with 
equipment.

B. All starters shall be furnished by the contractor furnishing the equipment.

C. The electrical contractor shall provide power wiring to, a termination point consisting of a junction box, 
trough or gutter, starter or safety switch. The electrical contractor shall also furnish junction boxes, troughs 
and gutters. Final connections of the raceways and wire from those termination points to the equipment, 
except for food service equipment, shall be by the contractor furnishing the equipment.  Final connections to 
food service equipment shall be by the electrical contractor.
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D. Pipe, conduit and duct chases required for installation of work shall be provided by the General Contractor 
unless otherwise noted.  This Contractor shall be responsible for coordinating the location of all required 
chases. 

E. All work shall be coordinated with other trades. Cutting of new work, due to this contractor's negligence, and 
subsequent patching shall be approved by the Architect/Engineer and shall be at this contractor's expense with 
no extra cost to the Owner. 

1.7 GUARANTEE

A. See the General and Supplementary General Conditions. 

B. Where extended warranties or guarantees are available from the manufacturer, the Contractor shall prepare 
the necessary contract documents to validate these warranties as required by the manufacturer and present 
them to the Owner. 

1.8 REGULATORY REQUIREMENTS

A. Conform to requirements of ANSI/NFPA 70.

B. Furnish products listed and classified by third party agencies accredited by the NCBCC to label electrical and 
mechanical equipment as suitable for purpose specified and shown, where such listing exists.

PART 2 - PRODUCT

2.1 Materials and equipment shall be new, unless noted otherwise, of the highest grade and quality and free from 
defects or other imperfections.  Materials and equipment found defective shall be removed and replaced at the 
Contractor's expense. 

PART 3 - EXECUTION

3.1 INSPECTION

A. If any part of this Contractor's work is dependent for it's proper execution or for its subsequent efficiency or 
appearance on the character or conditions of contiguous work not executed by him, the Contractor shall 
examine and measure such contiguous work and report to the Architect/Engineer 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 for any defects in this work consequent thereon and will not be relieved of the 
obligation of any guarantee because of any such imperfection or condition. 

3.2 INSTALLATION

A. All work shall be performed in a manner indicating proficiency in the trade. 

B. All conduit, pipes, ducts, etc., shall be either parallel to building walls or plumb where installed in a vertical 
position and shall be concealed when located in architecturally finished areas. 

C. Any cutting or patching required for installation of this Contractor's work shall be kept to a minimum.  The
Architect/Engineer shall require written approval if cutting of primary structure is involved. 

D. All patching shall be done in such a manner as to restore the areas or surfaces to match existing finishes. 

E. The Contractor shall lay out and install his work in advance of pouring concrete floors or walls.  He shall 
furnish and install all sleeves or openings through poured masonry floors or walls above grade required for 
passage of all conduits, pipes or duct installed by him. The Contractor shall furnish and install all inserts and 
hangers required to support equipment. 



Town of Carrboro Project # 20-2023 General Provisions
Century Center Chiller Replacement and DDC Controls Upgrade                                                           26 00 10 - 4

F. Grounding:
1. The main service shall be grounded to a ground bar and to the service side of domestic water main (and 

Fire Main if used) sized per NEC Table 250.102(C)(1) and to building steel and pad rebar with #2.
2. The secondary neutral of each dry type transformer shall be bonded to the conduit system/transformer 

enclosure primary feeder ground wire, and building steel (where available).
3. A grounding conductor sized per NEC Table 250.122 shall be installed in all raceways containing power 

conductors.
4. Communications/Data service to have local ground bar bonded to service ground bar with #6.
5. Exterior metallic fencing shall be exothermically bonded with #6 to building steel.  Gates shall have #6 at 

24” BFG from post to post. Welds shall be at grade.
6. Bond natural gas pipe, to service ground bar, in visible, accessible location.
7. Bond #6 across all valves and devices in domestic water service (from source to load side).  Bond all 

branches.

3.3 PERFORMANCE

A. The Contractor shall perform all excavation and backfill operations necessary for installation of his work. 

3.4 ERECTION

A. All support steel, angles, channels, pipes or structural steel stands and anchoring devices that may be required 
to rigidly support or this Contractor shall provide anchor material and equipment. 

3.5 ADJUST AND CLEAN

A. All equipment and installed materials shall be thoroughly clean and free of all dirt, oil, grit, grease, etc. 

B. Factory painted equipment shall not be repaired unless damaged areas exist.  The manufacturer shall touch up 
these areas with a material suitable for the intended service so that the finish is equal to that provided. In no 
event shall nameplates be painted. 

C. At a scheduled meeting, the Contractor shall instruct the Owner or the Owner's representative in the operation 
and maintenance of all equipment installed under his contract, (in the presence of the Engineer).

END OF SECTION 26 00 10
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SECTION 26 01 11
CONDUIT

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Metal conduit.

B. Flexible metal conduit.

C. Liquid tight flexible metal conduit.

D. Electrical metallic tubing.

E. Nonmetallic conduit.

F. Fittings and conduit bodies.

G. Electrical nonmetallic tubing.

H. Surface metal raceway

1.2 RELATED SECTIONS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, 
Division 1 Specifications and other Division 260 Specification Section, apply to this Section.

1.3 REFERENCES

A. ANSI C80.1 Rigid Steel Conduit, Zinc Coated.

B. ANSI C80.3 Electrical Metallic Tubing, Zinc Coated.

C. ANSI/NEMA FB 1 Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit and Cable Assemblies.

D. ANSI/NFPA 70 National Electrical Code.

E. NECA “Standard of Installation.”

F. NEMA TC 3 PVC Fittings for Use with Rigid PVC Conduit and Tubing.

1.4 DESIGN REQUIREMENTS

A. Conduit Size:  ANSI/NFPA 70.

1.5 SUBMITTALS

A. Submit under provisions of Section 260010.

B. Product Data:  Provide for metallic conduit, flexible metal conduit, liquid tight flexible metal conduit, 
metallic tubing, nonmetallic conduit, nonmetallic tubing, fittings and conduit bodies.
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1.6 PROJECT RECORD DOCUMENTS

A. Submit under provisions of Section 260010.

B. Accurately record actual routing of conduits larger than 1½” inch.

1.7 REGULATORY REQUIREMENTS

A. Conform to requirements of ANSI/NFPA 70.

B. Furnish products listed and classified by third party agencies accredited by the NCBCC to label electrical 
and mechanical equipment as suitable for purpose specified and shown, where such listing exists.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Accept conduit on site.  Inspect for damage.

B. Protect conduit from corrosion and entrance of debris by storing above grade.  Provide appropriate 
covering.

C. Protect PVC conduit from sunlight.

1.9 PROJECT CONDITIONS

A. Verify that field measurements are as shown on Drawings.

B. Verify routing and termination locations of conduit prior to roughin.

C. Conduit routing is shown on Drawings in approximate locations unless dimensioned.  Route as required 
completing wiring system.

PART 2 - PRODUCTS

2.1 CONDUIT REQUIREMENTS

A. Minimum Size: ½” trade size unless otherwise noted.

2.2 METAL CONDUIT

A. Rigid Steel Conduit:  ANSI C80.1.

B. Intermediate Metal Conduit (IMC):  Rigid steel.

C. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; all steel, plated, hexagonal, compression type fittings. 
Pot metal, setscrew or indenter type fittings will not be accepted.

D. IMC and rigid conduit shall terminate with either a double locknut/bushing set, or in a threaded hub.

2.3 FLEXIBLE METAL CONDUIT

A. Description:  Interlocked steel or aluminum construction.

B. Fittings:  ANSI/NEMA FB 1.

C. Sizes: ½” and larger are acceptable for motor, appliance and fixture connections provided a green 
grounding conductor is installed. The grounding conductor and the flexible conduit size shall meet NEC 
requirements.
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2.4 LIQUID TIGHT FLEXIBLE METAL CONDUIT

A. Description:  Interlocked steel construction with PVC jacket with integral copper grounding conductor.

B. Fittings:  ANSI/NEMA FB 1.

C. Sizes: ½” and larger are acceptable for motor, appliance and fixture connections provided a green 
grounding conductor is installed. The grounding conductor and the flexible conduit size shall meet NEC 
requirements.

2.5 ELECTRICAL METALLIC TUBING (EMT)

A. Description:  ANSI C80.3; galvanized tubing.

B. Fittings and Conduit Bodies:  ANSI/NEMA FB 1; all steel, hexagonal compression, insulated throat type.  
Pot metal, setscrew or indenter type fittings shall not be used. Provide rain tight fittings in damp 
locations.

C. Do not install in locations where EMT or fittings will be in contact with earth or underground (in or 
below slab on grade or in earth); any location where the tubing would be exposed to the elements; or 
where exposed to severe corrosive influence and/or severe physical damage.

2.6 NONMETALLIC CONDUIT

A. Description:  NEMA TC 2; Schedule 40 or 80 PVC.

B. Fittings and Conduit Bodies:  NEMA TC 3.

2.7 ELECTRICAL NONMETALLIC TUBING

A. Description: NEMA TC 2.

B. Fittings and conduit bodies: NEMA TC 3.

PART 3 - EXECUTION

3.1 CONDUIT USES

A. Branch circuits run underground external to building foundation walls shall be run in raceways installed 
in accordance with the NEC and shall be of a type approved by the NEC as “suitable for direct burial.” 
Minimum raceway size shall be 3/4 inch.

B. Raceways run underground internal to building foundation walls shall be of a type and installed in a 
method approved by the NEC.

C. Outdoor Locations, Above Grade: Use rigid steel or intermediate metal conduit.

D. Wet and Damp Locations: Use rigid steel or intermediate metal conduit.

E. Dry Locations:

1. Concealed: Use rigid steel or intermediate metal conduit, or electrical metallic tubing.
2. Exposed below 8'0” AFF or to severe physical damage:  Use rigid steel or intermediate metal conduit.
3. Exposed above 8'0” AFF and not exposed to severe physical damage in unfinished spaces: Use rigid 

steel or intermediate metal conduit, or electrical metallic tubing .
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4. In finished spaces provide surface metal raceway. In areas below 8’0” provide (2) profiled 
manufacturer recommended straps for each continuous section of raceway. Coordinate color selection 
w/ owner.

3.2 INSTALLATION

A. Install conduit in accordance with NECA “Standard of Installation.”

B. Install nonmetallic conduit in accordance with manufacturer's instructions.

C. Arrange supports to prevent misalignment during wiring installation.

D. Support conduit using coated steel or malleable iron straps, layin adjustable hangers, clevis hangers, and 
split hangers.

E. Group related conduits; support using conduit rack. Construct rack using steel channel; provide space on 
each for 25 percent additional conduits.

F. Fasten conduit supports to building structure and surfaces under provisions of Section 260190.

G. Do not support conduit with wire or perforated pipe straps.  Remove temporary supports.

H. Do not attach conduit to ceiling support wires.

I. Arrange conduit to maintain headroom and present neat appearance.

J. Route exposed and concealed conduit parallel and perpendicular to beams, walls and floors.

K. Route conduit installed above accessible ceilings parallel and perpendicular to walls.

L. Route conduit in and under slab from point-to-point.

M. Maintain adequate clearance between conduit and piping.

N. Maintain 12-inch clearance between conduit and surfaces with temperatures exceeding 104 degrees F.

O. Cut conduit square using saw or pipe cutter; deburr cut ends.

P. Bring conduit to shoulder of fittings; fasten securely.

Q. Join nonmetallic conduit using cement as recommended by manufacturer.  Prepare areas to be joined with 
appropriate cleaner before applying cement. Wipe nonmetallic conduit dry and clean before joining.  
Apply full even coat of cement to entire area inserted in fitting. Allow joint to cure for 20 minutes,
minimum.

R. Use conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations and to cast boxes.

S. Install no more than equivalent of three 90-degree bends between boxes.  Use conduit bodies to make 
sharp changes in direction, as around beams.

T. Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.

U. Provide suitable fittings to accommodate expansion and deflection where conduit crosses seismic, control 
and expansion joints.

V. Provide suitable pull string, minimum 200-pound breaking strength, in each empty conduit except sleeves 
and nipples.
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W. Use suitable caps to protect installed conduit against entrance of dirt and moisture.

X. Ground and bond conduit under provisions of Section 260170.

Y. Identify conduit under provisions of Section 260195.

Z. Where raceways pass through a “below grade” wall from a conditioned interior building space, said 
raceways shall be sealed utilizing fittings similar and equal to OZ/GEDNEY type “FSK” throughwall 
fitting with “FSKA” membrane clamp adapter, if required.

AA. Terminate IMC or rigid conduit with a double locknut/bushing set or in a threaded hub.

BB. Where concentric, eccentric, or oversize knockouts are encountered while terminating conduit of any 
type, a bonding bushing shall be installed.

CC. Limit the use of “LBs” to locations only absolutely necessary. Where “LBs” are used, install mogul 
units above 2 inches.

DD. Supports for conduit systems shall conform to NEC minimum support requirements.

EE. Provide a NEC sized green grounding conductor in all conduits.

FF. Preferred method of installation in finished areas is concealed installation. Cutting and patching of 
existing surfaces for concealed installation is included. Where permitted by and coordinated with 
Architect, surface metal raceway may be installed.

3.3 INTERFACE WITH OTHER PRODUCTS

A. Install conduit to preserve fire resistance rating of partitions and other elements.

3.2 PAINTING

A. Prime and paint raceway to match adjacent finishes in finished areas.

END OF SECTION 26 01 11
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SECTION 26 01 23
BUILDING WIRE AND CABLE

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Building wire and cable.

B. Wiring connectors and connections.

1.2 RELATED SECTIONS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, 
Division 1 Specifications and other Division 260 Specification Section, apply to this Section.

1.3 REFERENCES

A. ANSI/NFPA 70 National Electrical Code.

1.4 SUBMITTALS

A. Submit under provisions of Section 260010.

B. Manufacturer's Installation Instructions:  Indicate application conditions and limitations of use stipulated 
by product testing agency specified under Regulatory Requirements.

1.5 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this Section with minimum 
three years documented experience.

1.6 REGULATORY REQUIREMENTS

A. Conform to requirements of ANSI/NFPA 70.

B. Furnish products listed and classified by third party agencies accredited by the NCBCC to label electrical 
and mechanical equipment, as suitable for purpose specified and shown, where such listing exists.

1.7 PROJECT CONDITIONS

A. Verify that field measurements are as shown on Drawings.

B. Conductors shall be copper.

C. Wire routing shown on Drawings is approximate unless dimensioned.  Route wire as required meeting 
Project Conditions.

D. Where wire routing is not shown, and destination only is indicated, determine exact routing and lengths 
required.

1.8 COORDINATION

A. Coordinate Work under provisions of Section 260010.
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PART 2 - PRODUCTS

2.1 BUILDING WIRE

A. Description:  Single conductor insulated wire.

B. Insulation Voltage Rating: 600 volts.

C. Insulation: ANSI/NFPA 70; Type XHHW or THWN/THHN insulation for feeders and branch circuits.

D. Color Coding:

Phase 208Y/120V 277/480V

A Black Brown
B Red Orange
C Blue Yellow
Neutral White Natural Gray
Ground Green Green

E. Wire types and sizes required in other specification sections shall supersede this section.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that interior of building has been protected from weather.

B. Verify that mechanical work likely to damage wire has been completed.

3.2 PREPARATION

A. Completely and thoroughly swab raceway before installing wire.

3.3 WIRING METHODS

A. All wiring shall be in raceway.

B. Install a code-gauge green insulated grounding conductor in all raceways.

3.4 INSTALLATION

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

B. Use solid conductors for feeders and branch circuits #10 AWG and smaller.  Use Class B stranded 
conductors #8 AWG and larger.

C. Use stranded conductors for control circuits.

D. Use conductors not smaller than 12 AWG for power circuits.

E. Use conductors not smaller than 14 AWG for control circuits.

F. Use conductors not larger than 500 kCMIL.

G. Use 10 AWG conductors to the first outlet for 20 ampere, 120-volt branch circuits longer than 50 feet.
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H. Use 10 AWG conductors to the first outlet for 20 ampere, 277-volt branch circuits longer than 125 feet.

I. Pull all conductors into raceway at same time.

J. Use suitable wire pulling lubricant for building wire 4 AWG and larger.

K. Neatly train and lace wiring inside boxes, equipment, and panelboards.

L. Clean conductor surfaces before installing lugs and connectors.

M. Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature 
rise.

N. Joints in solid conductors shall be made using Ideal “Wirenuts, 3M Company “Scotchlocks”, T&B 
“Piggy” or other approved insulated spring, with plastic cap, twist-on connector.

O. Joints in stranded conductors shall be made using approved mechanical connectors and gum rubber or 
friction tape with an outer covering of two layers of plastic tape equal to Scotch “33+”. Solderless 
mechanical connectors for splices and taps, provided with UL approved insulating covers, may be used in 
place of mechanical connectors and tape.

P. “StaKon” or other permanent type crimp connectors shall not be used for branch circuit connections.

Q. Voltage Drop

1. Where the conductor length from the panel to the first outlet on a 277-volt circuit exceeds 125 feet, 
the branch circuit conductors from the panel to the first outlet shall not be smaller than #10 AWG.

2. Where the conductor length from the panel to the first outlet on a 120-volt circuit exceeds 50 feet, the 
branch circuit conductors from the panel to the first outlet shall not be smaller than #10 AWG.

3.5 INTERFACE WITH OTHER PRODUCTS

A. Identify wire under provisions of Section 260195.

B. Identify each conductor with its circuit number or other designation indicated on Drawings.

3.6 FIELD QUALITY CONTROL

A. Inspect wire for physical damage and proper connection.

B. Measure tightness of bolted connections and compare torque measurements with manufacturer's 
recommended values.

3.7 TESTING

A. Feeder Insulation Resistance Testing

1. Test all current carrying phase conductors and neutrals as installed, and before connections are made, 
for insulation resistance and accidental grounds. This shall be done with a 500-volt cable insulation 
tester.  The testing procedures listed below shall be followed:

B. Minimum readings shall be one million (1,000,000) or more ohms for #6 AWG and smaller wire and 
250,000 ohms or more for #4 AWG or larger wire, between phase and neutral conductors, and between 
phase and neutral conductors and the grounding conductor.

C. After all devices and equipment are installed and all connections are completed to each panel, the 
contractor shall disconnect the neutral feeder conductor from the neutral bar and take a cable insulation
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tester reading between the neutral bar and the grounded enclosure.  If this reading is less than 250,000 
ohms, the contractor shall disconnect the branch circuit neutral conductors from this neutral bar.  He shall
then test each one separately to the panel until the low readings are found. The contractor shall correct the 
problems, reconnect and retest the wires until at least 250,000 ohms from the neutral bar to the grounded 
panel can be achieved with only the neutral feeder disconnected.

D. The contractor shall send a letter to the Engineer certifying that the above test has been done, and 
tabulating the cable insulation tester readings for each panel.  This shall be done at least four (4) days 
prior to final inspection.

E. Ground System Testing

1. Upon completion of installation the electrical grounding and bonding systems, test the ground 
resistance with a ground resistance tester.  Where tests show resistance to ground is over 25 ohms, 
drive additional ground rods as necessary to reduce the ground resistance to 25 ohms or less. Retest to 
demonstrate that the resistance is less than or equal to 25 ohms.

F. Documentation

1. All tests specified shall be completely documented indicating time of day, date, temperature and all
pertinent test information.

2. At the final inspection, the contractor shall furnish a megger and show the Engineer and local AHJ 
that the panels comply with the above requirements.  He will also furnish a clamp-on type ammeter 
and a voltmeter and take current and voltage readings as directed by the Engineer and AHJ.

3. All required documentation of readings indicated above shall be submitted to the Engineer prior to, 
and as one prerequisite for, the final acceptance of the project.

END OF SECTION 26 01 23
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SECTION 26 01 30
BOXES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Wall and ceiling outlet boxes.

B. Pull and junction boxes.

1.2 RELATED SECTIONS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, 
Division 1 Specifications and other Division 260 Specification Section, apply to this Section.

1.3 REFERENCES

A. NECA Standard of Installation.

B. NEMA FB 1 Fitting and Supports for Conduit and Cable Assemblies.

C. NEMA OS 1 Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box Supports.

D. NEMA 250 Enclosures for Electrical Equipment (1000 Volts Maximum).

E. NFPA 70 National Electrical Code.

1.4 SUBMITTALS FOR CLOSEOUT

A. Record actual locations and mounting heights of outlet, pull, and junction boxes on project record 
documents.

1.5 REGULATORY REQUIREMENTS

A. Conform to requirements of NFPA 70.

B. Provide Products listed and classified by third party agencies accredited by the NCBCC to label electrical 
and mechanical equipment, as suitable for the purpose specified and indicated, where such listing exists.

PART 2 - PRODUCTS

2.1 OUTLET BOXES

A. Sheet Metal Outlet Boxes:  NEMA OS 1, galvanized steel.

1. Equipment Supporting Boxes: Rated for weight of equipment supported; include ½” male fixture 
studs where required.

B. Nonmetallic Outlet Boxes:  NEMA OS 2.

C. Cast Boxes:  NEMA FS, Type FD, cast feralloy.  Provide gasketed cover by box manufacturer.  Provide 
threaded hubs.

D. Wall Plates for Finished Areas:  As specified in Section 260141.
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2.2 PULL AND JUNCTION BOXES

A. Sheet Metal Boxes:  NEMA OS 1, galvanized steel.

B. Surface Mounted Cast Metal Box:  NEMA 250, Type 4 or 6; flatflanged, surface mounted junction box:

1. Material:  Galvanized cast iron or cast aluminum.
2. Cover:  Furnish with ground flange, neoprene gasket, and stainless-steel cover screws.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify locations of floor boxes and outlets prior to roughin.

3.2 INSTALLATION

A. Install boxes in accordance with NECA “Standard of Installation.”

B. Install in locations as shown on Drawings, and as required for splices, taps, wire pulling, equipment 
connections and compliance with regulatory requirements.

C. Set wall mounted boxes at elevations to accommodate mounting heights as indicated or as specified in 
section for outlet device.

D. Electrical boxes are shown on Drawings in approximate locations unless dimensioned.  Adjust box 
location up to 10 feet if required to accommodate intended purpose.

E. Orient boxes to accommodate wiring devices oriented as specified in Section 260141.

F. Maintain headroom and present neat mechanical appearance.

G. Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.

H. Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 6 inches from ceiling access 
panel or from removable recessed luminaire.

I. Install boxes to preserve fire resistance rating of partitions and other elements, using specified materials 
and methods.

J. Coordinate mounting heights and locations of outlets mounted above counters, benches, and 
backsplashes.

K. Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.

L. Use flush mounting outlet box in finished areas.

M. Do not install flush mounting box back-to-back in walls; provide minimum 24 inches separation.

N. Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for surface 
finish thickness.

O. Install flush mounting box without damaging wall insulation or reducing its effectiveness.

P. Do not fasten boxes to ceiling support wires.

Q. Support boxes independently of conduit.  
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R. Use cast boxes in exterior and wet locations such as bathrooms.

S. Large Pull Boxes: Use hinged enclosure in interior dry locations, surface mounted cast metal box in other 
locations.

3.3 INTERFACE WITH OTHER PRODUCTS

A. Coordinate installation of outlet box for equipment with corresponding trade.

3.4 ADJUSTING

A. Adjust flush-mounted outlets to make front flush with finished wall material.

B. Install knockout closures in unused box openings.

3.5 CLEANING

A. Clean interior of boxes to remove dust, debris, and other material.

B. Clean exposed surfaces and restore finish.

3.6 PAINTING

A. Prime and paint raceway to match adjacent finishes in finished areas.

END OF SECTION 26 01 30
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SECTION 26 01 70
GROUNDING AND BONDING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Grounding electrodes and conductors.

B. Equipment grounding conductors.

C. Bonding.

1.2 RELATED SECTIONS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, 
Division 1 Specifications and other Division 260 Specification Section, apply to this Section.

1.3 SCOPE

A. Verify and bring existing conditions into compliance with the grounding and bonding specified in this 
section.

1.4 REFERENCES

A. ANSI/NFPA 70 National Electrical Code.

1.5 GROUNDING ELECTRODE SYSTEM

A. Metal underground water pipe.

B. Metal frame of the building.

C. Rod electrode.

1.6 PERFORMANCE REQUIREMENTS

A. Grounding System Resistance:  25 ohms.

1.7 SUBMITTALS

A. Submit under provisions of Section 260010.

B. Product Data: Provide data for grounding electrodes and connections.

C. Test Reports:  Indicate overall resistance to ground and resistance of each electrode.

D. Manufacturer's Instructions: Include instructions for storage, handling, protection, examination, 
preparation and installation of exothermic connectors.

1.8 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing Products specified in this Section with minimum 
three years documented experience.



Town of Carrboro Project # 20-2023 Grounding and Bonding
Century Center Chiller Replacement and DDC Controls Upgrade 26 01 70 - 2

1.9 REGULATORY REQUIREMENTS

A. Conform to requirements of ANSI/NFPA 70.

B. Furnish products listed and classified by third party agencies accredited by the NCBCC to label electrical 
and mechanical equipment, as suitable for purpose specified and shown, where such listing exists.

PART 2 - PRODUCTS

2.1 ROD ELECTRODE

A. Material:  Copper clad steel.

B. Diameter:  3/4 inch.

C. Length: 10 feet.

2.2 MECHANICAL CONNECTORS

A. Material:  Bronze.

2.3 WIRE

A. Material:  Stranded copper.

B. Grounding Electrode Conductor:  Size to meet NFPA 70 requirements.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that final backfill and compaction has been completed before driving rod electrodes.

3.2 INSTALLATION

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

B. Install rod electrodes at locations indicated. Install additional rod electrodes as required to achieve 
specified resistance to ground.

C. Provide bonding to meet Regulatory Requirements.

D. Equipment Grounding Conductor:  Provide a separate, green insulated conductor within each raceway, 
sized per NEC Table 250-122. Terminate each end on suitable lug, bus, or bushing.

E. Where conduits are terminated in concentric, eccentric or oversize knockouts, terminate conduit with a 
bonding bushing and a green or bare grounding jumper, sized per NEC Table 250.102(C)(1)95, to the 
ground bar.
1. All ground connections shall be accessible.

3.4 FIELD QUALITY CONTROL

A. Inspect grounding and bonding system conductors and connections for tightness and proper installation.

B. Use suitable test instrument to measure resistance to ground of system.  Perform testing in accordance 
with Section 260123 Building Wire and Cable.
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END OF SECTION 26 01 70
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SECTION 26 01 90
SUPPORTING DEVICES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Conduit and equipment support.

B. Anchors and fasteners.

1.1 RELATED SECTIONS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, 
Division 1 Specifications and other Division 26 Specification Section, apply to this Section.

1.2 REFERENCES

A. NECA National Electrical Contractors Association.

B. ANSI/NFPA 70 National Electrical Code.

1.4 SUBMITTALS

A. Submit under provisions of Section 260010.

B. Product Data:  Provide manufacturer's catalog data for fastening systems.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by Product 
testing agency specified under Regulatory Requirements. Include instructions for storage, handling, 
protection, examination, preparation, installation and starting of Product.

1.3 REGULATORY REQUIREMENTS

A. Conform to requirements of ANSI/NFPA 70.

B. Furnish products listed and classified by third party agencies accredited by the NCBCC to label electrical 
and mechanical equipment, as suitable for purpose specified and shown, where such listing exists.

PART 2 - PRODUCTS

2.1 PRODUCT REQUIREMENTS

A. Materials and Finishes:  Provide adequate corrosion resistance.

B. Provide materials, sizes, and types of anchors, fasteners and supports to carry the loads of equipment and 
conduit. Consider weight of wire in conduit when selecting products.

C. Anchors and Fasteners:

1. Toggle bolts on hollow masonry.
2. Metal expansion shields and machine screws, or standard pre-set inserts on concrete or solid masonry.
3. Machine screws or bolts on metal surfaces.
4. Wood screws on wood construction.

2.1 CHANNEL AND SUPPORT SYSTEMS
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A. Channel and angle support systems, hangers, anchors, sleeves, brackets, fabricated items and fasteners, 
shall be designed to provide secure support from the building structure, for electrical components.

B. Description: 

1. Steel, unless otherwise noted shall be protected from corrosion with zinc coating, or with a treatment 
of equivalent corrosion resistance, using approved alternative finish or inherent material
characteristics.

2. Metal items for outdoor or damp location use shall be hot-dip galvanized steel, unless otherwise 
noted.

3. Steel channel shall have 9/16-inch diameter holes at a maximum of 8 inches on center, in at least one 
surface.

4. Fittings and accessories for steel channel shall match and mate and be from the same manufacturer.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install products in accordance with manufacturer's instructions in unfinished spaces only.

B. Conceal supports in finished spaces.

C. Provide anchors, fasteners, and supports in accordance with NECA “Standard of Installation”.

D. Do not fasten supports to pipes, ducts, mechanical equipment, and conduit.

E. Obtain permission from Engineer before using powder actuated anchors.

F. Do not drill or cut structural members.

G. Fabricate supports from structural steel or steel channel.  Rigidly weld members or use hexagon head 
bolts to present neat appearance with adequate strength and rigidity. Use spring lock washers under all 
nuts.

H. Install surface mounted cabinets and panelboards with minimum of four anchors.

I. In wet and damp locations use steel channel supports to stand cabinets and panelboards one inch off wall.

J. Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in hollow 
partitions.

K. Conduits installed on the interior side of exterior walls shall be spaced a minimum of 1/4” off the walls.

L. Conduit hangers shall not be used below 8’ on walls to avoid snagging of clothing articles and other 
injuries. Use conduit straps and bent offsets as needed for exposed terminations.

END OF SECTION 26 01 90
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SECTION 26 01 95
ELECTRICAL IDENTIFICATION

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Nameplates and labels.

B. Wire and cable markers.

C. Conduit markers.

1.2 RELATED SECTIONS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, 
Division 1 Specifications and other Division 260 Specification Section, apply to this Section.

1.3 REFERENCES

A. ANSI/NFPA 70 National Electrical Code.

1.4 SUBMITTALS

A. Submit under provisions of Section 260010.

B. Product Data:  Provide catalog data for nameplates, labels, and markers.

C. Manufacturer's Instructions: Indicate application conditions and limitations of use stipulated by Product 
testing agency specified under regulatory requirements. Include instructions for storage, handling, 
protection, examination, preparation, and installation of Product.

1.5 REGULATORY REQUIREMENTS

A. Conform to requirements of ANSI/NFPA 70.

B. Furnish products listed and classified by third party agencies accredited by the NCBCC to label electrical 
and mechanical equipment, as suitable for purpose specified and shown, where such listing exists.

PART 2 - PRODUCTS

2.1 NAMEPLATES AND LABELS

A. Nameplates: Furnish and install engraved laminated phenolic nameplates for all safety switches, 
panelboards, transformers, switchboards, motor control centers and other electrical equipment supplied 
for the project for identification of equipment, controlled, served, phase, voltage, etc. Nameplates shall be 
securely attached to equipment with pop-rivets of suitable material and size, and shall identify equipment 
controlled, attached, etc. Letters shall be 1/2-inch-high minimum. Embossed and printed self-adhesive 
plastic tape is not acceptable for marking equipment.  Nameplate material colors shall be:

1. 208 Volt System: Blue surface with white core

B. Locations:  
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1. Each safety switch, panelboard, transformer, switchboard, main feeder circuit breakers and other 
electrical equipment supplied for the project. Information on the nameplate shall include equipment 
controlled and/or served, phase and voltage.

C. Letter Size:  Minimum of 1/2 inch.

D. Labels: Printed adhesive tape, with 3/8-inch black letters on transparent background. Use only for 
identification of individual wall switches and receptacles with their corresponding electrical panel and 
breaker numbers.

E. Label Information: Equipment controlled and/or served - voltage, phase, etc.

2.2 WIRE MARKERS

A. Description: Cloth, tape, split sleeve, or tubing type wire markers.

B. Locations: Each conductor at panelboard gutters, pull boxes, outlet and junction boxes and each load 
connection.

C. Legend:

1. Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings.

2.3 CONDUIT MARKERS

A. Location:  Furnish markers for each conduit longer than 20 feet.

B. Color:

1. Fire Alarm System: Bright Red.
2. 208 Volt System: Blue.

C. As an alternative to the above requirements, conduit in unfinished areas may be marked with spray paint.

D. Empty conduit runs and conduit with conductors for future use shall be identified for use and shall 
indicate where they terminate. Identification shall be by tags with string or wire attached to conduit or 
outlet.

2.4 UNDERGROUND WARNING TAPE

A. Description: 6-inch-wide, 4 mils thick, plastic tape, detectable type, bright colored with suitable warning 
legend, continuously printed, describing buried electrical lines.

PART 3 - EXECUTION

3.1 PREPARATION

A. Degrease and clean surfaces to receive nameplates and labels.

3.2 APPLICATION

A. Install nameplates and labels parallel to equipment lines.

B. Secure nameplate to equipment front using self-tapping stainless-steel screws.

C. Paint colored band on each conduit longer than 20 feet, 20 feet on center.
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D. Junction and pull boxes in conduit runs shall have their covers and exterior surfaces painted to match the 
colors in 2.3B above. This includes covers on boxes above lift-out and other type accessible ceilings.

E. Identify all underground conduits using underground warning tape. Install one tape per trench at 6 to 8 
inches below finished grade.

F. Empty conduits and conduits with conductors, for future use shall be identified for use and shall indicate 
on each end where they terminate. Identification shall be by tags with string or wire attached to the 
conduit or outlet.

END OF SECTION 26 01 95
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SECTION 26 04 41
ENCLOSED SWITCHES & ENCLOSED CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Fusible switches.

B. Non-fusible switches.

C. Fuses.

D. Enclosed Circuit Breakers.

1.2 RELATED SECTIONS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions, 
Division 1 Specifications and other Division 260 Specification Section, apply to this Section.

B. Section 26 08 00 - Commissioning of Electrical

1.3 REFERENCES

A. NEMA KS 1 Enclosed Switches.

B. NFPA 70 National Electrical Code.

C. UL 198C High Interrupting Capacity Fuses; Current Limiting Type.

D. UL 198E Class R Fuses.

1.4 SUBMITTALS

A. Submit under provisions of Section 260010.

B. Product Data:  Provide switch ratings and enclosure dimensions.

C. Manufacturer's Instructions:  Indicate application conditions and limitations of use stipulated by Product 
testing agency specified under Regulatory Requirements. Include instructions for storage, handling, 
protection, examination, preparation, installation, and starting of Product.

1.5 QUALITY ASSURANCE

A. Perform Work in accordance with NECA Standard of Installation.

B. Maintain one copy of each document on site.

1.6 QUALIFICATIONS

A. Manufacturer:  Company specializing in manufacturing Products specified in this Section with minimum 
three years documented experience.

1.7 REGULATORY REQUIREMENTS

A. Conform to requirements of NFPA 70.
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B. Furnish products listed and classified by third party agencies accredited by the NCBCC to label electrical 
and mechanical equipment, as suitable for purpose specified and shown, where such listing exists.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Square D.

B. Eaton.

C. General Electric.

D. Siemens/ITE

E. Substitutions:  Under provisions of Section 260010.

2.2 ENCLOSED SWITCHES

A. Fusible Switch Assemblies:  NEMA KS 1, Type HD (Heavy Duty) load interrupter enclosed knife switch 
with externally operable handle interlocked (with defeat mechanism) to prevent opening front cover with 
switch in ON position.  Handle lockable in ON or OFF position.  Fuse clips:  Designed to accommodate 
Class R fuses.

B. Nonfusible Switch Assemblies: NEMA KS 1, Type HD (Heavy Duty) load interrupter enclosed knife 
switch with externally operable handle interlocked (with defeat mechanism) to prevent opening front 
cover with switch in ON position.  Handle lockable in ON or OFF position.  

C. Provide service entrance rated fused disconnect switches and two grounding electrodes where they 
connect directly to utility transformers.

D. Enclosures:  NEMA KS 1.

1. Interior Dry Locations in Production Areas: NEMA 250 Type 12.
2. Interior Dry Locations in Non-Production Areas: NEMA 250 Type 1.
3. Exterior, Wet and Damp Locations:  NEMA 250 Type 3R.

E. Switches shall have handles whose positions are easily recognizable in the “on” or “off” position.  For 
safety reasons, padlock shall be provided for switches located in the public areas.

F. Switches shall have nonteasible, positive, quick make-quick break mechanisms.

G. General duty switches are not acceptable.

2.3 ENCLOSED CIRCUIT BREAKERS

A. Molded-Case Circuit Breaker:  NEMA AB 1, with interrupting capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads, and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for circuit-
breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers:  Magnetic trip element with front-mounted, field-
adjustable trip setting.

3. Current-Limiting Circuit Breakers:  Frame sizes 400 A and smaller; let-through ratings less than 
NEMA FU 1, RK-5.

4. GFCI Circuit Breakers:  Single- and two-pole configurations with 5-mA trip sensitivity.
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B. Molded-Case Circuit-Breaker Features and Accessories:  Standard frame sizes, trip ratings, and number 
of poles.

1. Lugs: Suitable for number, size, trip ratings, and material of conductors.
2. Application Listing:  Appropriate for application; Type SWD for switching fluorescent lighting loads; 

Type HACR for heating, air-conditioning, and refrigerating equipment.
3. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable pickup and time-

delay settings, push-to-test feature, and ground-fault indicator.
4. Shunt Trip:  120-V trip coil energized from separate circuit, set to trip at 75 percent of rated voltage.

2.4 ENCLOSURES

A. NEMA KS 1 enclosures listed for environmental conditions of installed locations, including:

1. Interior Dry Locations in Production Areas: NEMA 250 Type 12.
2. Interior Dry Locations in Non-Production Areas: NEMA 250 Type 1.
3. Exterior, Wet and Damp Locations:  NEMA 250 Type 3R.
4. Other Wet or Damp Indoor Locations:  NEMA 250, Type 4.

2.5 FUSES

A. Manufacturers:

1. Bussmann
2. Reliance
3. Substitutions:  Under provisions of Section 260010.

B. Description:  Dual element, current limiting, time delay, voltage as indicated on the Drawings, UL 198E, 
Class RK 5 unless noted otherwise on the Drawings.

C. Interrupting Rating:  200,000 RMS amperes.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install disconnect switches where indicated.

B. Install fuses in fusible disconnect switches.

C. Label switches per Section 26 01 95 Electrical Identification.

D. Provide adhesive label on inside door of each switch indicating UL fuse class and size for replacement.

END OF SECTION 26 04 41




