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NOTICE INVITING PROPOSALS 
 

The Passaic Valley Sewerage Commission (PVSC) is soliciting proposals from qualified 
Proposers to provide a Power Generation System in support of its Federal Emergency 
Management Agency (FEMA) Resiliency Program as specified herein. 
 

CONTRACT NO. B129 
POWER GENERATION SYSTEM PROCUREMENT 

 
Proposals are to be enclosed in opaque sealed envelopes, addressed to the Passaic Valley 
Sewerage Commission, Purchasing Department, Public Meeting Room of the 
Administration Building, 600 Wilson Avenue, Newark, New Jersey 07105, with name and 
address of Proposer, Contract Numbers, Contract Name and Proposal Submission Date plainly 
marked outside.  Proposals will be accepted by mail.  Proposals must be sealed and identified as 
indicated above, enclosed in a mailing envelope with proper postage, and received during the 
time set for receiving proposals.   
 
Sealed Proposals shall be received by PVSC on Month Day, 2018 until 10:00 a.m. in the 
morning, prevailing time.  Proposals shall be opened publicly and read aloud on Month Day, 
2018 at 10:00 a.m. at PVSC’s Public Meeting Room in PVSC’s Administration Building. 
 
Proposals may be withdrawn or modified prior to the time for the opening of proposals or the 
authorized postponement thereof.  No proposal may be withdrawn for a period of sixty (60) 
calendar days after the date of the opening of proposals.   
 
Point of Contact for RFP Inquiries: Thomas Fuscaldo 
      Purchasing Agent 
      Email: tfuscaldo@pvsc.com 
      Telephone: (973) 817-5702 
 
The person listed above is the only point of contract for any inquiries regarding any aspect of 
this Request for Proposal (RFP).   
 
In the event that a potential proposer obtains the RFP in any manner other than as specified 
herein, the PVSC will not have the contact information of the potential Proposer for purposes of 
issuing addenda, if any.  The non-receipt of any addenda (in the event that any addenda are 
issued) and the failure of the Proposer to acknowledge the receipt of any and all addenda at the 
time of proposal submission shall be considered a fatal defect in such Proposer’s submission and 
said proposal shall be immediately rejected. Therefore, if a potential proposer obtains the RFP 
in any manner other than as specified herein, said Proposers shall promptly provide written notice 
to PVSC accordingly. 
 
A pre-proposal meeting and tour of the Point of Destination will be held on Month Day, 2018 
at 10:00 a.m.  The meeting will take place at PVSC's Operations Engineering & Maintenance 
(OEM) Building Main Conference Room, second floor, 600 Wilson Avenue, Newark, New 
Jersey, 07105, with site visit to follow. 
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The Contract is expected to be funded in part with funds from FEMA, the New Jersey 
Department of Environmental Protection (NJDEP) and the New Jersey Environmental 
Infrastructure Trust (NJEIT).  Neither the United States nor the State of New Jersey, the NJEIT, 
nor any of their departments, agencies, or employees is, or will be, a party to the Contract or any 
lower tier contract or subcontract.   
 
Passaic Valley Sewerage Commission 
Joseph Kelly 
Clerk 
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SECTION 1: INTRODUCTION 
 
1.1 Procurement Procedure 
PVSC is not subject to the Local Public Contracts Law (N.J.S.A. 40A:11-1 et seq.) However, 
in keeping with longstanding PVSC policy, this contract will be awarded using the 
Competitive Contracting provisions of the Local Public Contracts Law ("LPCL") 
(N.J.S.A. 40A:l l-4.l et seq.) as a guide with the goal of procuring the required services and 
equipment by means of a competitive and transparent process. 
 
Proposals will be evaluated in accordance with the criteria set forth in this Request for Proposals 
(RFP). At its sole discretion, PVSC’s Board of Commissioners will approve a resolution 
awarding a contract to the successful Proposer for a sum not to exceed a specified amount. 

 
1.2 Competitive Contracting 
As set forth in Section 3.1, this contract award will be guided by the Competitive Contracting 
provisions of the Local Public Contracts Law (N.J.S.A. 40A:l l-4.1 et seq.). 
 
PVSC has structured a procurement process that seeks to obtain the desired equipment and 
services, while establishing a competitive environment to assure that each person and/or firm is 
provided an equal opportunity to submit a proposal in response to the RFP.  Proposals will be 
evaluated in accordance with the criteria set forth in Section 7 of this RFP, which will be applied 
in the same manner to each Proposal received. 

 
1.3 Purpose of Solicitation 
The Passaic Valley Sewerage Commission (PVSC) is seeking proposals from qualified Firms 
(Proposers) for services of, but not limited to, engineering, design, manufacturing and field 
support services for a Power Generation System as described herein.  All Proposers submitting 
proposals are responsible for examining the entire RFP.  Failure to do so shall be at the Proposer’s 
risk. 

 
1.4 Project Background 
The PVSC owns and operates a 330 million-gallon-per-day secondary wastewater treatment 
facility (WWTF) located in Newark, New Jersey, one of the half-dozen largest modern 
wastewater facilities in the United States.  In the early 1980’s, PVSC underwent a major 
expansion at which time most of the facility’s process treatment equipment was installed and 
placed in service.   
 
The 140-acre site is generally located at the intersection of Wilson Avenue and Doremus Avenue 
in Newark, New Jersey.  Doremus Avenue provides the separation between the eastern and 
western parts of the project site.  Connecting the two sides is a 450-ft long bridge that goes over 
Doremus Avenue.  Immediately adjacent to the PVSC site to the east is the Newark Bay. 
  
In the wake of Superstorm Sandy, many of PVSC’s facilities suffered extensive damage due to 
flood waters that submerged much of the plant.  This flooding was due in part to loss of electrical 
power at the treatment plant.  As a result, PVSC has chosen to design and install a standby power 
generation system that can provide sufficient power for all treatment plant needs in case of a 
similar event.  Power provided by the new generation facilities will tie into existing Electrical 
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Substation No. 1 (which is located within the Plant’s property boundary) and distributed 
throughout the plant by the existing power distribution system. 
 
1.5 Attachments 
The following attachments are included with this Request for Proposals. 
 
Attachment A – PVSC Mandatory Forms 

 PVSC Proposal Transmittal Letter 
 Two-Year Chapter 51/Executive Order 117 Vendor Certification and Disclosure of 

Political Contributions 
 New Jersey Business Registration Certificate  
 Proposal Security (P-00301) 
 Consent of Surety (P-00302) 
 Proposer’s Affidavit (P-00303) 
 Non-Collusion Affidavit (P-00304) 
 Statement of Ownership (P-00305) 
 Affirmative Action Affidavit (P-00306) 
 Acknowledgement of Receipt of Changes to RFP Form (P-00307) 
 Disclosure of Investments Activities in Iran (P-00406) 

Attachment B – Technical Documents Required with Proposal (P-00350)  
Attachment C – Cost Proposal Form  
Attachment D – Qualification Form (P-00400)  
Attachment E – Contract Agreement (P-00500), Maintenance Bond Form (P-00601), 
Performance Bond Form (P-00610) and Payment Bond Form (P-00615) 
Attachment F – General Conditions (P-00700) and Supplementary Conditions (P-00800) 
Annex A – Technical Specifications and Performance Requirements  
 
SECTION 2: INSTRUCTION TO PROPOSERS 
 
2.1 Proposal Submission Requirements 
To be responsive, Proposals must provide all requested information, and must be in strict 
conformance with the instructions set forth herein. Proposals and all related information must be 
bound, and signed and acknowledged by the Respondent. 
 
2.1.1 Number of Copies          
Respondents must submit one signed original and ten (10) copies of their proposal and one (1) 
softcopy file in PDF format that is indexed and text searchable on Compact Disc. 
 
2.1.2 Proposal Format 
To facilitate a timely and comprehensive evaluation of all submitted Proposals, it is essential that 
all Respondents adhere to the required response format. PVSC requires a standard format for all 
Proposals submitted to ensure that clear, concise and complete statements are available from 
each Respondent in response to requirements. The required format is detailed in Section 5. 
 
PVSC is not under any obligation to search for clarification through additional or unformatted 
information submitted as a supplement to the formatted response. Where a proposal contains 
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conflicting information, PVSC at its option may either request clarification or may consider the 
information unresponsive. 
 
2.1.3 Proposal Security 
Each proposal shall be accompanied by a proposal security in one of the following forms:    
 

 Cashier’s check or certified check drawn on a solvent bank, payable to “Passaic Valley 
Sewerage Commission,” for an amount equal to ten percent (10%) of the total maximum 
amount of the Proposer’s Cost Proposal but not exceeding $20,000; or 

 A satisfactory corporate surety proposal bond or a Letter of Credit for an amount equal 
to ten percent (10%) of the total maximum amount of the Proposer’s Cost Proposal, but 
not exceeding $20,000, may accompany the proposal.  

 
If Proposer elects to submit a Letter of Credit, it must be issued by the United States of America 
office of a commercial bank or trust company with assets of at least $10 Billion and credit rating 
of at least A- by Standard & Poor’s and at least A3 by Moody’s.   
 
Said security shall serve as a guarantee that the successful Proposer shall, within sixty (60) 
calendar days from the date established pursuant to Section 8.01 of the award of the contract, 
enter into a valid contract with PVSC for said Work in accordance with the Contract Documents, 
at which time the Proposal Security will be returned to all Proposers. 
 
2.2 Addenda or Amendments to RFP 
During the period provided for the preparation of responses to the RFP, the PVSC may issue, 
clarifications, addenda, amendments or answers to written inquiries. Those addenda will be 
noticed by the PVSC and will constitute a part of the RFP. All responses to the RFP shall be 
prepared with full consideration of the addenda issued prior to the proposal submission date. 
 
All communications concerning this RFP or the RFP process shall be directed to the PVSC's 
Point of Contact, in writing, via fax or e-mail. Responses to all questions will be forwarded as 
addenda to all prospective respondents who have provided accurate and current contact 
information (mailing address, fax number, e-mail address) to PVSC. 
 
Subsequent to issuance of this RFP, the PVSC (through the issuance of addenda to all persons 
and/or firms that have received a copy of the RFP) may modify, supplement or amend the 
provisions of this RFP in order to respond to inquiries received from prospective Respondents 
or as otherwise deemed necessary or appropriate by (and in the sole judgment of) the PVSC. 
 
2.3 Sales Tax 
Proposers shall be aware PVSC is exempt from payment of sales tax on all goods and services 
to be provided under the project.  Proposers shall follow requirements as described in Article 5 
of the Procurement Supplementary Conditions (Attachment F) regarding sales tax. 
 
2.4 Collusion 
The proposal of any Proposer or Proposers who engage in collusion shall be rejected.  Any 
Proposer who submits more than one proposal in such manner as to make it appear that the 
proposals submitted are on a competitive basis from different parties shall be considered a 
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collusive Proposer.  The PVSC may reject the proposals of any collusive Proposer upon proposal 
opening.  However, nothing in this section shall prevent a Proposer from superseding a proposal 
by a subsequent proposal delivered prior to proposal opening which expressly revokes the 
previous proposal. 
 
SECTION 3: GENERAL INFORMATION 
 
3.1 Evaluation Committee 
Proposals will be reviewed and evaluated by a committee appointed by the PVSC's Executive 
Director. The proposals will be reviewed to determine if the Respondent has met the 
qualifications, professional, administrative and subject area requirements described in this RFP.  
Pursuant to N.J.A.C. 5:34-4.3, "the names of the individuals who serve as committee members 
shall not be publicly disclosed until the evaluation report is presented to the governing body." 
 
3.2 Procurement Schedule  
The steps involved in the process and the anticipated completion dates are set forth in the 
Procurement Schedule below. The PVSC reserves the right to, among other things, amend, 
modify or alter the Procurement Schedule upon notice to all potential Respondents. 

Commissioner Approval of Resolution  ...................................... November 13, 2017  

Issuance of Request for Proposal ................................................. April 5, 2018 

Pre-Proposal Meeting .................................................................. April 19, 2018 

Deadline for Questions ................................................................ May 3, 2018 

Issuance of Clarification/Addenda .............................................. May 17, 2018 

Receipt of Proposals .................................................................... May 31, 2018 

Meeting with Proposers ............................................................... June 21, 2018 

Completion of Evaluation of Proposals ....................................... July 19, 2018 

Anticipated Notice of Intent to Award ........................................ September 13, 2018 

Executed Contract ........................................................................ October 11, 2018 

Notice to Proceed ......................................................................... October 18, 2018 
 
3.3 Qualification Evaluation  
Proposals will be evaluated initially on the basis of the Qualifications Criteria listed below.  
Proposals which do not meet the Qualification Criteria will be deemed non-responsive and their 
Proposals will not be considered. Proposals that meet the Qualification Criteria will be evaluated 
initially on the basis of the evaluation criteria contained in the written response to the RFP.  
Proposers may be invited to make an oral presentation to the Evaluation Committee. 
 

 The Proposer is required to be experienced and an expert in the supply of combustion 
turbine generators for simple cycle power plants.  The Proposer shall be a combustion 
turbine generator Original Equipment Manufacturer (OEM) and shall be the sole entity 
responsible for providing all equipment specified herein, no exceptions.  
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 Proposer’s equipment that comprises the Power Generation System shall provide 34 
Megawatt (MW) (net) electrical power per the equipment type, quantity and 
configuration as described in the Technical Specification (Annex A). 

 
 Proposer’s equipment shall meet the exhaust emissions guarantee requirements set forth 

in the Technical Specification (Annex A). 
 

 Proposer’s equipment shall meet allotted spatial requirements per the orientation 
described as presented in the Technical Specifications (Annex A). 

 
 Proposer’s combustion turbine generator experience shall include at least ten (10) units 

of 17 MW or greater capacity within the last five (5) years having operated greater than 
5,000 hours. 

 
 To demonstrate Proposer’s qualifications to provide the Goods and Special Services, 

each Proposer must submit with Proposal a fully completed Qualification Form.  Failure 
to submit a completed Proposer's Qualification Form may lead to the Proposer being 
deemed as non-responsive.  The information supplied by the Proposer on the Proposer's 
Qualification Form will be used to ascertain the Proposer's history, reputation, 
organization and capacity for satisfactory and faithful performance of their work and 
work of a similar character and will not otherwise be made public, except as provided by 
law.  

 
 PVSC may make such additional investigation as it deems necessary to determine the 

qualifications of Proposer to perform the Work and Proposer shall furnish to PVSC all 
such information and data for this purpose as PVSC may request.  PVSC reserves the 
right to reject any proposal if the evidence submitted by, or investigation of, such 
Proposer fails to satisfy PVSC that such Proposer is properly qualified to carry out the 
obligations of the Agreement, and to complete the Work contemplated therein.    

 
 An initial review will be performed of all proposals confirming the Proposer and 

Proposer’s Power Generation System meets the qualifications as stated in the RFP.  Any 
proposal deemed to not have met the qualification will not be considered further. 

 
3.4 Written Proposal 
Prospective Firms must submit a written proposal in a format specified by the PVSC. The 
required format is detailed in Section 5. 
 
3.5 Softcopy version of RFP 
Prospective respondents who have obtained printed copies of this RFP and who have provided 
accurate and current contact information (mailing address, fax number, e-mail address) to the 
Division of Purchasing, may request a softcopy version of this RFP. Softcopy versions will be 
provided as a PDF file only. 
 
3.6 Definitions 
The following definitions shall apply to and are used in this Request for Proposal (RFP): 
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"PVSC" – refers to the Passaic Valley Sewerage Commission. 
 
"RFP" – refers to this Request for Proposals, including any amendments thereof or supplements 
thereto. 
 
“Competitive Contracting” – refers to the process being utilized as a guide by PVSC in 
evaluating proposals and awarding the subject Contract. 
 
“Proposers” or “Respondents” – refers to the interested persons and/or firm(s) that submit a 
Proposal. 
 
“Contractor” or “Seller” – refers to the Proposer to which the contract is awarded. 
 
SECTION 4: GENERAL TERMS AND CONDITIONS 

 
4.1 Rights of the PVSC 
The PVSC reserves, holds and may exercise, at its sole discretion, the following rights and 
options with regard to this RFP and the procurement process in accordance with the provisions 
of applicable law: 
 

a. To conduct investigations of any or all of the Respondents, as the PVSC deems necessary 
or convenient, to clarify the information provided as part of the Proposal and to request 
additional information to support the information included in any Proposal. 

 
b. To suspend or terminate the procurement process described in this RFP at any time (at 

its sole discretion.) If terminated, the PVSC may determine to commence a new 
procurement process or exercise any other rights provided under applicable law without 
any obligation to the Respondents. 

 
c. To reject all Proposals pursuant to Law. 

 
4.2 Disposition of RFP 
Upon submission of a Proposal in response to this RFP, the Respondent acknowledges and 
consents to the following conditions relative to the submission and review and consideration of 
its Proposal: 
 
All Proposals shall become the property of the PVSC and will not be returned. 
 
All Proposals will become public information at the appropriate time, as determined by the PVSC 
(in the exercise of its sole discretion) in accordance with law. 

 
4.3 Cost of Proposal Preparation 
Each Proposal and all information required to be submitted pursuant to the RFP shall be prepared 
at the sole cost and expense of the Respondent. There shall be no claims whatsoever against the 
PVSC, its officers, officials or employees for reimbursement for the payment of costs or 
expenses incurred in the preparation of the Proposal or other information required by the RFP. 
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4.4 Buy American 
While N.J.S.A. 40A:11-18 provides that only manufactured and farm products of the United 
States, whenever available, must be used in such work, PVSC may, in its reasonable discretion 
consider foreign products based on cost quality and other factors, as compared to American-
made products.  Delta Chemical Corp. vs. Ocean County Utilities Authority, et al, 231 N.J. 
Super. 180, 196 (Law Div. 1988), rev’d in part, aff’d in part, 250 N.J. Super. 395 (App. Div. 
1991). 
 
4.5 Equal Employment Opportunity/Affirmative Action and Business Registration 

Certificate Requirements 
The Contractor is required to comply with requirements of P.L. 1975, c. 127, the Law Against 
Discrimination and with N.J.A.C. 17:27-1.1 et seq, and N.J.S.A. 10:5-31, the Affirmative Action 
Rules. 
 
A party responding to this RFP must indicate what type of business organization it is e.g., 
corporation, partnership, sole proprietorship, or non-profit organization. If a party is a subsidiary 
or direct or indirect affiliate of any other organization, it must indicate in its proposal the name 
of the related organization and the relationship. If a party responding to this RFP is a corporation 
it shall list the names of those stockholders holding 10% or more of the outstanding stock. 
 
4.5.1 Equal Employment Opportunity/Affirmative Action Requirements 
Firms are required to comply with the provisions of N.J.S.A. 10:5-31 and N.J.A.C. 17:27 et seq.  
No firm may be issued a contract unless it complies with these affirmative action provisions. The 
Mandatory Equal Employment Opportunity/ Affirmative Action Language for Goods, 
Professional Services and General Service Contracts, Exhibit A summarizes the full required 
regulatory text. 
 
Goods and Services (including professional services) Firms/contractors shall submit to the public 
agency, after notification of award but prior to execution of a goods and services contract, one 
of the following three documents: 
 

a. A photocopy of a valid letter that the contractor is operating under an existing Federally 
approved or sanctioned affirmative action programs (good for one year from the date of 
the letter); or 
 

b. A photocopy of a Certificate of Employee Information Report approval, issued in 
accordance with N.J.A.C. 17:27-4; or 
 

c. A photocopy of an Employee Information Report (Form AA302) provided by the 
Division and distributed to the public agency through the Division’s website at: 
http://www.state.nj.us/treasury/contract_compliance  to be completed by the contractor, 
in accordance with N.J.A.C. 17:27-4. 

 
The Firm's attention is also called to Section 5.1 of this document which contains the required 
information and forms. For information on EEO/AA requirements and forms only, please contact 
RFP Point of Contact identified in the Notice of Inviting Proposals section.  
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4.5.2 Business Registration Certificate 
P.L. 2009, c. 315 (Chapter 315) amends and supplements the business registration provisions of 
N.J.S.A. 52:32-44 which impose certain requirements upon a business competing for or entering 
into a contract with a local contracting agency whose contracting activities are subject to the 
requirements of the Local Public Contracts Law (N.J.S.A. 40A:11-2). 
 
Firms are required to comply with the requirements of P.L. 2009, c. 315 (Chapter 315) which 
include submitting a copy of their Business Registration Certificate (BRC), issued by the NJ 
Department of the Treasury, prior to contract award. 
 
4.6 Public Law 2005, Chapter 51, formerly Executive Order No. 134 (2004) 
Requirements.  In order to safeguard the integrity of New Jersey State Government procurement 
by imposing restrictions to insulate the award of State contracts from political contributions that 
pose the risk of improper influence, purchase of access, or the appearance thereof, by Public Law 
2005, C.51 (hereinafter, “Chapter 51”) requires the submission of the Certification and 
Disclosure Form the Statement of Ownership in Attachment A.  The terms and conditions set 
forth in this Section are material terms of this procurement and any Agreement with PVSC 
resulting herefrom. 
 
Definitions.  For the purpose of this Section, the following definitions shall be in force: 
 

a) Contribution – means a contribution reportable by the recipient under “The New Jersey 
Campaign Contributions and Expenditures Reporting Act.” P.L. 1973, c. 83 (C.19:44A-
1 et seq.), and implementing regulations set forth at N.J.A.C. 19:25-7 and N.J.A.C. 19:25-
10.1 et seq. As of January 1, 2005, contributions in excess of $300 during a reporting 
period are deemed “reportable” under these laws for all contracts awarded in excess of 
$17,500.00 after October 15, 2004. 
 

b) Business Entity – means any natural or legal person, business corporation, professional 
services corporation, Limited Liability Company, partnership, limited partnership, 
business trust, association or any other legal commercial entity organized under the laws 
of New Jersey or any other state or foreign jurisdiction. It also includes (i) all principals 
who own or control more than 10 percent of the profits or assets of a business entity or 
10 percent of the stock in the case of a business entity that is a corporation for profit, as 
appropriate; (ii) any subsidiaries directly or indirectly controlled by the business entity; 
(iii) any political organization organized under 26 U.S.C.A. Section 527 that is directly 
or indirectly controlled by the business entity, other than a candidate committee, election 
fund, or political party committee; and (iv)if a business entity is a natural person, that 
person’s spouse or child, residing in the same household. 

 
Pursuant to Chapter 51, all business entities which have been awarded a State contract after 
October 15, 2004, in an amount in excess of $17,500, have a continuing obligation to disclose 
all contributions made during the term of such contract. 
 
Such disclosures are to be submitted to PVSC using the standard certification and disclosure 
form, which may, be downloaded from the Division of Purchase and Property’s website. 
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Questions regarding Public Law 2005, Chapter 51 (N.J.S.A. 19:44A-20.13-20.25, superseding 
Executive Order 134 (2004)) including whether all “principals” of the respondent have submitted 
the necessary forms should be directed to the Department of the Treasury, Division of Purchase 
and Property, http://www.state.nj.us/treasury/purchase/execorder134.shtml. 
 
4.7 Notice To All State Vendors:  Set-Off For State Tax 
Please be advised that, pursuant to L. 1995, c. 159, effective January 1, 1996 and codified at 
N.J.S.A. 54:49-19 and N.J.S.A. 54:49-20, and notwithstanding any provision of the law to the 
contrary, whenever any taxpayer, partnership or S corporation under contract to provide goods 
or services or construction projects to the State of New Jersey or its agencies or instrumentalities, 
including the legislative and judicial branches of State government, is entitled to payment for 
those goods and services or construction projects, at the same time a taxpayer, partner or 
shareholder of that entity is indebted for any State tax, the Director of the Division of Taxation 
shall seek to set off that taxpayer’s, partner’s or shareholder’s share of the payment of that 
indebtedness.  The amount set off shall not allow for the deduction of any expenses or other 
deductions which might be attributable to the taxpayer, partner or shareholder subject to set off. 
 
The Division of Taxation may initiate procedures to set off the tax debt of a specific vendor upon 
the expiration of ninety (90) days after either the issuance by the Division of a notice and demand 
for payment of any state tax owed by the taxpayer or the issuance by the Division of a final 
determination on any protest filed by the taxpayer against an assessment or final audit 
determination.  A set-off reduces the contract payment due to a vendor by the amount of that 
vendor’s state tax indebtedness or, in the case of a vendor-partnership or vendor S-corporation, 
by the amount of state tax indebtedness of any member-partner or shareholder of the partnership 
or S corporation, respectively N.J.A.C. 18:2-8.3. 
 
The Director of the Division of Taxation shall give notice of the set-off to the taxpayer, partner 
or shareholder and shall provide an opportunity for a hearing within thirty (30) days of such 
notice under the procedures for protests established under N.J.S.A. 54:49-18.  No requests for 
conference, protest or subsequent appear to the Tax Court from a protest permitted under 
N.J.S.A. 54:49-19 shall stay the collection of the indebtedness.  Interest that may be payable by 
the State to the taxpayer, pursuant to L. 1987, c 184 (N.J.S.A. 52:32-32) shall be stayed. 

 
4.8 Authority to Audit or Review Contract Records 
Per N.J.S.A. 52:15C-14(d) et seq., the Engineer shall maintain all documentation related to 
products, transactions or services under this contract for a period of five (5) years from the date 
of final payment. Such records shall be made available to the New Jersey Office of the State 
Comptroller upon request. 

 
4.9 Integrity Oversight Monitor Act 
Respondent agrees to ensure that proper internal controls are in place such that projects are in 
compliance with the requirements of Integrity Oversight Monitor Act, P.L. 2013, Chapter 37 
(N.J.S.A. 52:15D-1 et seq.). 
 
The Integrity Oversight Monitor Act was enacted authorizing the deployment of oversight 
monitors in the implementation of recovery and rebuilding contracts, resulting from Superstorm 
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Sandy and other major storms in NJ, in order to prevent, detect, and remediate waste, fraud, and 
abuse. 

 
4.10 Notice of Executive Order 125 Requirement for Posting of Winning Proposal and 

Contract Documents 
Pursuant to Executive Order No. 125, signed by Governor Christie on February 8, 2013, the 
Office of the State Comptroller (“OSC”) is required to make all approved State contracts for the 
allocation and expenditure of federal reconstruction resources available to the public by posting 
such contracts on an appropriate State website.  Such contracts are posted on the New Jersey 
Sandy Transparency website located at:  
 
http://nj.gov/comptroller/sandytransparency/contracts/sandy/  
 
The contract resulting from this project is subject to the requirements of Executive Order No. 
125.  Accordingly, the OSC will post a copy of the contract, including the project, the winning 
Firm’s proposal and other related contract documents for the above contract on the Sandy 
Transparency website. 
 
In submitting its proposal, a proposer may designate specific information as not subject to 
disclosure. However, such proposer must have a good faith legal and/ or factual basis to assert 
that such designated portions of its proposal (i) are proprietary and confidential financial or 
commercial information or trade secrets or (ii) must not be disclosed to protect the personal 
privacy of an identified individual.  The location in the proposal of any such designation should 
be clearly stated in a cover letter, and a redacted copy of the proposal should be provided.  
 
The State reserves the right to make the determination as to what is proprietary or confidential, 
and will advise the winning proposer accordingly.  The State will not honor any attempt by a 
winning Firm to designate its entire proposal as proprietary, confidential and/or to claim 
copyright protection for its entire proposal.  In the event of any challenge to the winning 
proposer’s assertion of confidentiality with which the State does not concur, the proposer shall 
be solely responsible for defending its designation. 
 
4.11 Meaning or Intent of RFP 
Should any difference arise as to the meaning or intent of this RFP, Proposer shall request 
clarification from PVSC.  PVSC’s decision shall be final and conclusive. 
 
4.12 Contract Form  
If selected to provide equipment and services, it is agreed and understood that the successful 
Respondent shall be bound by the requirements and terms contained in this RFP and the final 
contract and the forms as presented in Attachments E and F with regard to services performed, 
equipment supplied, payments, indemnification, insurance, termination, provisions governing 
assignment of the Contract and any applicable licensing provisions. 
 
It is also agreed and understood that the acceptance of the final payment by Contractor shall be 
considered a release in full of all claims against the PVSC arising out of, or by reason of, the 
work done and materials furnished under this Contract. 
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4.12.1 Compliance with Contract Form and Technical Specifications 
The Proposer shall state that the submitted proposal agrees and complies with the terms and 
conditions and all technical requirements of this RFP or list such Proposer exceptions.  If 
exceptions are taken, it is required the Proposer first propose modifications to the contract terms 
and specifications and then provide itemized exceptions with applicable cost pricing for 
evaluation purposes.  A blank statement that Proposer’s commercial terms and conditions shall 
apply in lieu of the Contract Form will not be acceptable.  Failure to comply with this requirement 
may be cause for elimination of the Proposer’s proposal from consideration. 
 
4.12.2 Contract Security 
Article 5 of Section P-00700 Standard General Conditions for Procurement Contracts and in the 
Supplementary General Conditions set forth PVSC's requirements as to Performance and 
Payment Bonds (Specification Section P-00600).  When the successful Proposer delivers the 
executed Contract to PVSC, it must be accompanied by the required Maintenance, Performance 
and Payment Bonds and Insurance. 
 
4.12.3 Contract to be Assigned 
Proposer’s attention is directed to the provisions of Paragraph 10.2 of Section P-00500 Contract 
Agreement, which provide for the future assignment of this Contract for furnishing Goods and 
Special Services covered by RFP to an Installation Contractor to be selected by PVSC after the 
date of execution of this Contract.  Timing of the assignment is set forth in the Agreement.  Forms 
documenting the assignment of the Contract and for the agreement of the Proposer’s surety to 
such assignment are included as attachments to the Agreement. 
 
SECTION 5: WRITTEN PROPOSAL FORMAT  
 
Proposals must address all information requested in this RFP. Proposals which in the judgment 
of the PVSC fail to meet the requirements of the RFP or which are in any way conditional, 
incomplete, obscure, contain additions or deletions from requested information, or contain errors 
may be rejected. 
 
5.1 Mandatory Content 
Each proposal submitted must contain the following sections:  
 

 Proposal Transmittal Letter 
 Cover Sheet 
 Table of Contents 
 Qualification Form (P-00400) 
 Executive Summary 
 Organization chart demonstrating the Proposer’s understanding as the sole entity 

responsible to furnish the equipment comprised of the Power Generation System.  
Organization chart shall illustrate the project organization that the Proposer would put in 
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place to execute the project with an illustration of the relationship between and amongst 
the Proposer and equipment suppliers. 

 Project Approach 
o Proposer’s approach/plan to meet the requirements and objectives of the RFP 
o Proposer’s delivery schedule of required submittals and equipment 

 Power Generation System 
o Combustion Turbine Generator Set Description, including Exhaust Stack and 

Emissions Control Equipment 
o Gas-Fired Black Start Generator Set Description 
o Fuel Gas Compressor Description 
o Electrical & Instrumentation Controls Description 

 Technical Documentation  
o Technical Documents Required with Proposal (P-00350) 

 Contract Form and Technical Specifications 
o Commercial Comments and Clarifications 
o Technical Comments and Clarifications 

 Pricing  
o Cost Proposal Form  
o Itemized Exceptions Cost Pricing (Add/Deduct) 

 Mandatory Forms 
o Two-Year Chapter 51/Executive Order 117 Vendor Certification and Disclosure 

of Political Contributions 
o New Jersey Business Registration Certificate  
o Proposal Security (P-00301) 
o Consent of Surety (P-00302) 
o Proposer’s Affidavit (P-00303) 
o Non-Collusion Affidavit (P-00304) 
o Statement of Ownership (P-00305) 
o Affirmative Action Affidavit (P-00306) 
o Acknowledgement of Receipt of Changes to RFP Form (P-00307) 
o Disclosure of Investments Activities in Iran (P-00406) 

 
All proposals submitted in response to the RFP shall utilize the form of correspondence (Proposal 
Transmittal Letter, appended to Attachment A) hereof as the transmittal letter of such proposal. 
There shall be attached to said transmittal letter succeeding pages setting forth the remainder of 
the proposal. 
 
To meet the requirements of the RFP, the form of attachments or certifications set forth herein 
shall be fully completed and executed. 
 
SECTION 6: SCOPE OF SERVICES 
 
The natural gas-fired standby power generation facility is required to support the entire PVSC 
electric load allowing the WWTF to function indefinitely upon loss of the utility electric supply.  
As such, the successful respondent shall furnish and deliver 34-Megawatt (net electrical output) 
Power Generation System in accordance with the Technical Specifications as presented in Annex 
A, consisting of, but not limited to:  
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 Combustion Turbine Generators,  
 Exhaust Stacks and Emission Controls,  
 Fuel Gas Compressors and  
 Gas-Fire Black Start Generators.  

 
Additionally, successful proposal shall also provide:  

 design services consisting of system design,  
 shop drawings,  
 rigging and installation instructions,  
 preservation and storage instructions,  
 commissioning spare parts, and 
 operations and maintenance manuals.  

 
Additionally, successful proposer shall perform and provide services for  

 shop testing,  
 installation oversight,  
 commissioning support,  
 performance testing support and witness, and  
 equipment and operational training of PVSC staff.  

 
SECTION 7: PROPOSAL EVALUATION  
 
PVSC's objective in soliciting Proposals is to enable it to select a Respondent that will provide 
high quality and cost-effective services to PVSC. PVSC will consider Proposals only from 
Respondents that, in PVSC's sole judgment, have demonstrated the capability and willingness to 
provide high quality services to PVSC in the manner described in this RFP. 
 
An initial review will be performed on all proposals submitted to determine responsiveness to 
the following requirements:  

1. minimum qualifications that must be met as required by the RFP,  
2. functional technical requirements of the project, and  
3. any technical and commercial exceptions proposed that PVSC may consider 

unacceptable. 
 
7.1 Evaluation Procedure 
Proposals will be evaluated initially on the basis of the written response to the RFP.  The top 
three proposals may be invited to make an oral presentation to the Evaluation Committee.  If oral 
presentations are made and after such presentations. The Evaluation Committee will rank the top 
three proposals and submit an evaluation to the Commissioners for consideration. 
 
7.2 Written Response Evaluation 
There will be seven (7) criteria by which proposals will be evaluated. Each criterion will bear a 
certain weight, and the extent to which the criterion is met or exceeded will be determined by 
the committee. 
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Cost – Power Generation System will be evaluated on the total cost written on the Cost Proposal 
Forms submitted with the Proposal. Cost may be adjusted based on Add/Deduct(s) for exceptions 
within proposal. 
 
Adherence to the Terms and Conditions of the Contract – The nature and extent of the 
clarifications and exceptions stated in the Proposer’s proposal shall be considered in the 
evaluation of the proposal.  At PVSC’s discretion, contract terms and conditions may be adjusted 
to a mutual acceptable revision of the terms and conditions in the final executed contract.  
Clarifications that are unacceptable to PVSC, may cause for the proposal to be rejected. 
 
Adherence to Technical Specifications – The nature and extent of the clarifications and 
exceptions stated in the Proposer’s proposal shall be considered in the evaluation of the proposal.  
Exceptions or clarifications that could prevent the Power Generation System from achieving its 
performance requirements will be cause for rejection of proposal as determined by PVSC. 
 
Delivery Schedule – The ability to deliver the Power Generation System to the Site in accordance 
with the overall project schedule as described in Section P-00500 Contract Agreement and as 
coordinated by PVSC.  The delivery of submittals, the cost for equipment long term storage and 
the ability to meet schedule milestones will be factored into evaluation.   
 
Project Execution – The ability to demonstrate Single Source Responsibility for the entire Power 
Generation System will be compared against the project approach to ensure the Power 
Generation System components are delivered on time, coordinate with each other and are 
properly integrated with the scope of the project as required by the specifications. The ability to 
demonstrate project management and engineering capabilities and quality assurance programs 
required to coordinate and deliver all project components will be factored into the evaluation. 
 
Quality of Service – The capability of the Proposer’s support systems will be evaluated and will 
consider the number of Service Representatives and their locations relative to Newark, New 
Jersey as well as locations of part and equipment warehouses and any other factors that affect 
overall service response time.  Equipment historical availability will also be evaluated. 
 
Installation Requirements – Since space is a premium at the WWTF, installed cost will be 
factored into the evaluation including building size, foundation, other structural costs and 
required system auxiliary equipment; as well as the physical arrangement of equipment as to 
ease of installation, maintenance procedures and operational requirements will be evaluated. 
 
7.3 Response Weights 
For each of the above written response criteria, the committee will determine the extent to which 
the requirements are fulfilled. The maximum possible Evaluated Score of 700 Points is weighted 
for each evaluation criteria as follows:  
 

 Cost:        70 Points 
 Adherence to the Terms and Conditions of the Contract: 20 Points 
 Adherence to the Technical Specifications:   20 Points 
 Delivery Schedule:      10 Points 
 Project Execution:      10 Points 
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 Quality of Service:      5 Points 
 Installation Requirements:     5 Points 

 
Each criterion will be weighted by the extent to which the requirements are met.  Each criterion 
will be scaled by the Evaluation Committee between 1 to 5 with 5 being the highest. The scale 
rating will then be multiplied by the weight to produce a Weighted Score for each criterion.  The 
Weighted Score of all criterion will then be summed to provide a total Evaluated Score.  The 
Evaluation Committee will then rank the Respondent by total Evaluated Score and the top three 
respondents with the highest score will be identified. 
 
7.4 Oral Presentations 
The oral presentations can include presentation aids, e.g. PowerPoint. The presentations will be 
held in a conference room at PVSC 600 Wilson Avenue Newark, NJ 07105 and will be scheduled 
during the month after receipt of the proposals. 
 
7.5 Final Evaluation and Report of Committee 
The Committee will prepare a report listing the names of all Respondents who submitted 
proposals and ranking these Firms in order of evaluation.   The Evaluation Committee will rank 
the top three proposals and submit an evaluation to the Commissioners for consideration. 
 
SECTION 8: CONTRACT AWARD AND EXECUTION OF THE CONTRACT 
 
8.1 Contract Award 
The Passaic Valley Sewerage Commissioners will vote to accept the proposal of a Respondent 
within sixty (60) days of the receipt of proposals, except that the proposals of any Firms who 
consent thereto, may, at the request of PVSC, be held for consideration for such longer period as 
may be agreed.  All Proposers must state in their Proposal that Proposer will consent to an 
extension of the time period to award the Contract, except that the proposals of any firms 
who consent thereto, may, at the request of PVSC, be held for consideration for such, same 
longer period as may be agreed.   
 
8.2 Execution of the Contract 
When PVSC gives a Notice of Award to the Successful Proposer, it will be accompanied by the 
required number of unsigned counterparts of the Agreement with all other written Contract 
Documents attached.  Within ten (10) business days thereafter Proposer (Successful Proposer) 
shall sign and deliver the required number of counterparts of the Agreement and attached 
documents to PVSC with the required Bonds.  Thereafter, PVSC shall deliver one (1) fully signed 
counterpart to Proposer. 
 
8.3 Failure to Execute Contract 
If Successful Proposer shall fail or neglect to sign and execute the Agreement and bonds with 
ten (10) business days after Notice of Award, such failure or neglect may be deemed to be an 
abandonment and breach of Contract by the Proposer and shall be just cause for an annulment of 
the award and action for breach of contract.  Upon such abandonment, PVSC shall have the 
authority to make an award to another Proposer or re-advertise the RFP.  In addition, PVSC may 
exclude Proposer from submitting on subsequent PVSC projects for such a period, as the PVSC 
may deem appropriate. 
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It is understood and agreed by said Proposer that, upon notice of said failure, the surety shall pay 
the PVSC the amount provided for the Proposal Guarantee in accordance with the provisions of 
the RFP and PVSC shall be entitled to collect on any certified checks, or Performance and 
Payment Bonds posted as security for execution. 
 
 
 































































SYNCHRONOUS MOTOR DATA

kW Frame HP kVA PF Volts FL Amps RPM °C Rise SF
671 M4-15           900 706 1.00 4160 98 514 80 1.00

Brushless Exciter
kW Volts Amps
13 125 104

Efficiency Torque
Load Eff. at 1.00 P.F. Full Load Torque 9196 lb-ft
100% 94.8% Locked Rotor Torque 58 % FL torque
75% 94.6% Pull-in Torque 68 %
50% 93.6% Pull-out Torque 150 %

Starting Data
Locked Rotor Current 400 % FL current
Maximum Locked Rotor Time 5.0 sec
Acceleration Time at 100% Voltage 1.0 sec to 95% speed

Number of Starts
Two successive starts with the motor initially at ambient temperature or
One start with the motor initially at rated temperature.  Allow 20 minutes between additional starts.

Reactances Time Constants Resistance
Per Unit Seconds Ohms at 25°C
kVA Base 706 T'do 0.910 Stator 0.28401
Xd 1.125 T'd 0.271  Field 1.395
X'd 0.335 T"do 0.033
X"d 0.205 T"d 0.020
X2 0.221 Ta 0.037
Xo 0.035

DATE 27-Jan-17 rev. 0 EE- 10204

63 5.6
Exciter Field Volts Exciter Field Amps





Speed Motor Torque Current PF Accel Time
0.00 0.58 4.00 0.199 0.01
10.00 0.63 4.05 0.212 0.13
20.00 0.69 4.01 0.227 0.25
30.00 0.76 3.96 0.246 0.36
40.00 0.85 3.89 0.269 0.46
52.00 0.97 3.77 0.304 0.56
60.00 1.03 3.63 0.328 0.63
70.00 1.10 3.38 0.363 0.71
75.00 1.11 3.22 0.377 0.75
80.00 1.07 3.01 0.385 0.78
85.00 0.97 2.77 0.376 0.83
90.00 0.80 2.51 0.342 0.88
93.00 0.68 2.37 0.311 0.92
95.00 0.62 2.28 0.293 0.95
97.00 0.60 2.14 0.300 0.98
99.00 0.56 1.64 0.349 1.02
100.00 1.00 1.02
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8. Alignment of the turbine and generator. 

9. Alignment of the engine and generator. 

10. The assembly, clearance and alignment, of all major parts to the extent that the same can be 
accomplished without dismantling. 

11. Checkout of piping, control wiring and instrumentation lines between Seller provided equipment. 

12. Checkout and initial operation of the equipment. 

13. Sequencing and checkout of the combustion turbine generator controls, blackstart generator 
controls, gas compressor controls, ammonia system controls and balance-of-plant controls 
(including interfaces identified herein). 

14. Installation and checkout of the generator and excitation/electrical systems. 

15. Checkout and start-up of the generator protection relays. 

16. Start-up of the equipment with Buyer's operating personnel. 

17. Mark-up of Seller drawings to reflect the as-built condition of the supplied equipment. 

18. Instruct the Installation Contractor and Buyer’s operating personnel, at the site at the time of the 
work activity in accordance with the installation schedule, in the: 

a. Conducting of such component and operating tests as required. 

b. Initial starting and placing the equipment in good operating condition. 

c. Seller's recommended procedure for regularly starting, operating and shutting down the 
equipment. 

19. Provide interpretation, when requested by Buyer, of technical documents provided by Seller or its 
Subcontractors, including clarification(s) or omitted information. 

20. Arrange technical advisory services for systems and equipment supplied by Subcontractors as 
deemed necessary by Seller and as required per the Contract. 

21. Coordinate resolution of issues associated with Seller-provided equipment delivered to the site, 
including in-process inspections on the corrective action(s) as deemed necessary by the Seller. 

22. Provide reports to Installation Contractor with observations made and any concerns identified. 
 
01100.1.2  Miscellaneous Materials and Services 
Miscellaneous materials and services not otherwise specifically called for shall be furnished by the Seller 
in accordance with the following: 
 

1. All nuts, bolts, gaskets, special fasteners, backing rings, expansion joints, etc., required for field 
assembly of components and equipment furnished under these specifications. 

2. All piping integral to any equipment furnished under these specifications, except as otherwise 
specified. This includes all vents, drains, instrument piping and fittings, instrument manifolds, 
insulation (provided by Seller and installed by Buyer for Seller’s scope), pipe supports, and other 
piping work required for a complete unit.  Piping connection points shall be provided for each 
service at the edge of skids or equipment area.  This includes fuel, air, drains, or any other piping 
systems. 

3. All necessary connections for the Buyer's piping and instruments. 

4. All necessary instrument, power and control wiring and raceways integral to any skid furnished 
under these specifications.  This shall include terminal blocks and internal wiring to these terminal 
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blocks for equipment requiring external connection.  All skid mounted equipment terminal boxes 
for external connection shall be installed at the edge of the equipment within 5 feet from the 
ground.  The terminal boxes for external connection shall be located to permit convenient access 
by the Buyer.  All internal conduits and raceways shall be furnished and installed to junction 
boxes with the exception of motor power feeds, which will be direct connected. 

5. Erection drawings, prints, information, instructions and other data for use by the Buyer’s 
Engineering and Installation Contractor. 

6. Detailed storage requirements for use by the Installation Contractor. 
 
01100.1.3  Training 
Training of the Owner's personnel on the operation and maintenance of the equipment specified herein 
shall be provided by the Seller.  The Seller shall provide both classroom and field training to familiarize 
Buyer personnel with the operation and maintenance of all aspects of the Seller provided equipment.  At 
a minimum, the Seller shall provide their standard training program. 
 
01100.1.3.1 Training of Buyer’s Personnel. The Seller shall work jointly with the Installation Contractor 
to plan and schedule the training of Buyer personnel as it relates to the Seller’s Equipment. The 
Installation Contractor will make any necessary arrangements with the Buyer to facilitate this training, and 
the Seller shall furnish the personnel and  materials as specified herein and as may reasonably be 
requested by the  Installation Contractor or the Buyer to facilitate the training that relates to the Seller’s 
Equipment. 
 
The Buyer will ensure that appropriate members of their operation and maintenance staff are made 
available for training, and these members of the Buyer’s staff will perform the operation and maintenance 
procedures that are necessary during the training. 
 
The training shall consist of both classroom and field instruction. The purpose of field instruction will be to 
reinforce topics covered in the classroom and to identify the location of any valves, pushbuttons, control 
panels switches, and other equipment required for operation; and to identify the location of any 
maintenance equipment such as grease fittings, oilers, isolation valves, safety lockout switches, and other 
similar equipment. 
 
All training shall be conducted by qualified training specialists that are provided by the Seller and shall 
take place at the Project site at a place specified by the Buyer. 
 
The Installation Contractor will coordinate the scheduling of the Seller’s training services for the Seller’s 
Equipment with the Buyer and the Engineer.  A minimum of fourteen (14) days’ prior notice of training 
shall be provided to the Buyer and the dates proposed for the training are subject to the approval of the 
Engineer and the Buyer. 
 
A minimum of two (2) 8-hour training days shall be provided for each major component of the Equipment 
for the Power Generation System.  Major components include: 
 

1. Combustion turbine 

2. Generator 

3. CTG control system 

4. SCR 

5. Ammonia flow control and injection equipment 

6. Gas compressor 
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7. Blackstart generator 
 
All of the training materials relating to the Equipment shall be provided by the Seller to the Installation 
Contractor for onward submittal to the Engineer and the Buyer. The Seller shall work jointly with the 
Installation Contractor to ensure that the training materials are submitted to the Engineer and the Buyer a 
minimum of fourteen (14) days prior to the scheduled training for the equipment. 
 
Training shall be limited to no more than three (3) days per week. No training shall be conducted on 
Mondays or Fridays. 
 
01100.1.3.2 Video Recording of Training. The Seller’s training specialist shall meet with the Installation 
Contractor and the Engineer for a minimum of three (3) days to prepare training scripts and to video 
record the training sessions relating to the Equipment. The video recording shall be performed at the 
Project site at a suitable location that is designated  by  the  Buyer. The  Seller  shall  provide  the video 
recording equipment and the services of qualified technicians to operate the equipment and prepare 
DVDs of the training sessions relating to the Equipment. 

 
01100.1.3.3 Lesson Plans. The Seller shall prepare lesson plans for the training relating to the 
Equipment, and shall work jointly with the Installation Contractor to ensure that the lesson plans are 
submitted to the Buyer. The Seller shall furnish the lesson plans for the Equipment, which shall include 
specific information pertaining to each component, including controls. Lesson plans shall be prepared in 
full compliance with the following requirements. 
 
Lesson plans shall be submitted to the Buyer for approval no less  than sixty (60) days prior to the date 
that the training is to take place. 
 
Lesson plans shall indicate the estimated duration of each segment of the training and the training 
audience that the instruction is to address. The training audience refers to the Buyer’s mechanical 
operation and maintenance personnel and the Buyer electronic/electrical maintenance personnel, as 
appropriate. 
 
Lesson plans shall indicate when training aids will be used or referred to during the course of instruction. 
The contents of the lesson plans shall include, but shall not be limited to, the following subjects: 
Equipment Description: Purpose and function of equipment and auxiliary equipment and systems, 
Physical arrangement of equipment components and electrical supply, General function of controls, 
including automatic and manual operation, interlocks, and shutdowns 
 
Equipment Operation: Operating requirement for equipment to perform satisfactorily, Typical operating 
characteristics, Start-up and shutdown procedures, Use of controls. 
 
Equipment Monitoring: Recommended routine instrument readings and operational checking, Early 
warning signs of developing operational or equipment problems, Procedures for handling non-routine 
problems such as alarms, power failures, component failures, etc. 
 
Equipment operational trouble-shooting procedures. 
 
Safety and Housekeeping: Safety features of the equipment, Safe practices and Housekeeping practices. 
 
Description of the use of the O&M Manual. 
 
Preventive Maintenance Requirements: Maintenance needs for equipment, Explanation of maintenance 
procedures that are described in the Designated Supplier's O&M Manual and are necessary for the 
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maintenance of the equipment, Outline or summarize procedures, Recommended schedule for 
performing preventive maintenance, Provide preventive maintenance record forms (if available) 
 
Maintenance Inspection Program: Parts, components and areas of equipment to inspect for routine 
preventive maintenance, Recommended frequency of inspection, Inspection procedures, and Problem 
identification. 
 
Maintenance Trouble-Shooting: Sections in O&M Manual detailing trouble-shooting procedures, 
Summarize trouble-shooting procedures, Testing equipment used in trouble-shooting, Demonstration of 
use of specialized testing equipment if supplied with equipment, Other testing equipment, Tests used to 
verify trouble-shootings findings. 
 
Disassembly and Assembly: Summarize disassembly and assembly procedures, O&M Manual coverage 
of subject, Testing to verify success of corrective maintenance. 
 
Equipment Calibration: Calibration needs and tolerances, Calibration equipment, O&M Manual listing of 
calibration ranges, tolerances and setting. 
 
01100.1.3.4 Training Aids. Training aids shall be provided by the Seller and shall be used as an integral 
part of the training program. Training aids shall include text and/or pictorial handouts specific to the 
equipment supplied. Handouts shall be legible and printed on good quality stock.  Handouts shall be 
submitted when lesson  plans are submitted. 
 
Additional training aids shall be furnished and used as necessary for maximum training effectiveness. The 
additional training aids shall consist of the following  as appropriate. 
 

1. Audio  visual  aids,  films,  videotapes,  slides,    overhead  transparencies, posters, blueprints, 
diagrams, and catalogue cuts. 

2. Models and samples, for example, cutaways, spare parts,   tools, miniature models, equipment 
assemblies, and damaged parts. 

 
The use of additional training aids shall be identified in the lesson plans, and a description of the 
additional training aids shall be given. 
 
01100.1.3.5 Qualification of Training Specialists. The Designated Supplier shall furnish documentation 
of the qualifications of its proposed training specialists for approval fifteen (15) days prior to the date of 
proposed training. The documentation shall include the experience of the training specialists in operation 
and maintenance of the equipment and a summary of relevant training experience. 
 
The qualifications of the training specialist will be subject to approval by the Buyer, and only those training 
specialists whose qualifications have been approved shall be permitted to conduct the training 
 
01100.1.4  Startup Spares 
The Seller shall provide one complete set of startup spare parts to include all items that may normally be 
required during the course of equipment erection, commissioning, and testing for the Power Generation 
System. 
   
01100.1.5  Recommended Spares 
The Seller shall submit a price list of recommended spare parts for the Power Generation System.  Buyer 
may purchase any of the recommended spare parts for the listed price up to 2 years after delivery of the 
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equipment.  The recommended spare parts list shall be a complete list for all equipment furnished 
through the first major overhaul. 
 
01100.1.6  Special Tools and Lift Fixtures 
The Seller shall provide all special tools and lift fixtures (including software) required for installation, 
checking, inspection, repair and maintenance of the equipment provided. Special tools, fixtures and 
appurtenances required to assemble, maintain or operate the equipment during continuous operation.  
Special lift fixtures are fixture and lifting rigs required for transport and offloading of the equipment.  
Special tools and lift fixtures will remain Buyer's property.   
 
01100.1.7  Cargo Preparation and Shipping 
Within thirty calendar days of the Effective Date, Seller shall give Buyer a shipping schedule with 
descriptions of the Work, anticipated shipping dates for the Work, anticipated number of shipments and  
points of origin of the Work.  Seller agrees to give an updated shipping schedule to Buyer every  
thirty calendar days.  Seller agrees to give Buyer notice of shipments involving ocean or air transit no less 
than forty-five calendar days before those shipments.  For international shipments, the notice must 
contain shipper's export declarations and certificates of origin. 
 
01100.1.7.1 Packing and Packaging. Seller shall package the Work to protect it from the rigors of 
shipment, transshipment, and multiple handlings, loadings, unloadings and storage.  At a minimum, Seller 
shall: 
 

1. Pack the Work in accordance with the standard practices of the industry and of the modes of 
transportation used to ship the Work.  

2. Take "customary and usual" precautions to prevent damage from rain, moisture, humidity, 
condensation, mold, rust, corrosion, shock, and vibration.  

3. Use Supplier's knowledge of the Work to provide supplementary packaging when customary and 
usual packaging may not provide sufficient protection.  

4. Configure the Work to minimize cube and to prevent damage during shipment.  

5. Secure and protect equipment with moving or rotating parts that might be damaged during 
shipment.   

6. Provide vacuum packing, vapor-proof barriers, and desiccant when electrical or sensitive 
equipment or material may be exposed to rain, moisture, high humidity, or similar conditions.  

7. Coat bright or machined surfaces required for precision fit with a rust-preventive compound.  

8. Ensure the inside of parts and fittings are clean and free from metallic filings, machining debris,  

and cleaning media such as blasting grit.  

9.  Protect pipes and fittings by capping both ends or by other proven methods.  Pipes and tubing 
must be dry inside and will be inspected by Purchaser before shipment unless otherwise 
specified.  

10. Adhere to the requirements of International Standards for Phytosanitary Measures, Publication 
No. 15 ("ISPM-15").  

11. Consolidate small packages, cartons or loose items that require additional boxing or crating and 
skid/palletize such items on strong 4-way skids stamped with an ISPM-15 stamp.  Skids must be 
shrink-wrapped and double-metal banded both ways.  Each skid must be numbered and the 
quantity of boxes/units on the skids must be clearly indicated.  
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12. Pack hazardous materials in United Nations Specification packaging and in accordance with 
hazardous material regulations for the mode of transportation used.  

13. Separately pack spare parts, tools, and any item shipped on a "borrowed" or a "returned" basis, 
such as testing instruments. 

 
01100.1.7.2 Marks and Labels. Seller shall Mark and Label the Goods for Shipment. 
 

1. Stencil marks on at least two opposite sides and ends of each shipping unit, such as a barrel, 
box, bundle, crate, pallet, skid, or loose items.  Stenciled lettering shall be:   

a. At least two inches high;  

b. in black, indelible ink;  

c. in block letters; and 

d. clear enough to be read from at least fifty feet.  

2. Apply standard symbols indicating care and precaution to be used in handling and storing the 
shipping unit.  

3. If stenciling is not possible, Supplier shall use placards attached to the opposite sides and ends of 
the shipping unit.  The contents of the placard must be formatted the same as if the marks were 
stenciled.  The placard must be attached with studs or heavy gauge wire on at least two corners, 
or secured by such means that rough handling, wind, rain or other weather will not loosen or 
remove the placard.  When stenciling is not practical for carton and palletized shipments, Supplier 
shall label the cartons or palletized shipments on at least two opposite sides. 

4. For out-of gauge shipments, either heavy or over-dimensional, Supplier shall mark the center of 
gravity for the shipping unit and clearly indicate the lifting points.  

5. Supplier shall clearly mark all packages that contain spare parts, tools, or borrowed equipment 
with marks indicating their uses, such as erection, commissioning, or start up.  Supplier shall 
clearly mark all hazardous material with the appropriate symbols and placards.  The minimum 
marks to be applied to each shipping unit are:  

a. Project and client name.  

b. Project number and specification number.  

c. Net weight in kgs and imperial (each out to two decimal places).  

d. Gross weight in kgs and imperial (each out to two decimal places).  

e. Dimensions (L x W x H) in inches (out to one decimal place).  
f. Country of destination.  

 
01100.1.7.3 Shipping Documentation. Seller shall: 
 

1. Attach a packing slip to each shipping unit.  The packing slip must clearly identify the quantity and 
contents of the shipping unit to which it is attached.  

2. Prepare a packing list for each shipment.  The packing list shall:  

a. Indicate the package number marked on the package and summarize the contents of the 
packing slips.  

b. Identify which package numbers contain hazardous materials.  

3. Prepare the bill of lading required for each shipment.  Supplier shall arrange to have the following 
placed in the body of the bill of lading:  
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a. Description of hazardous materials on a separate line.  

4. Attach to the bill of lading a material safety data sheet for each hazardous material item in the 
shipment or a certification that material safety data sheets do not apply to materials furnished in 
the shipment.    

 
01100.1.7.4 Handling, Loading and Unloading. Seller is responsible for loading the Work safely onto 
the truck, trailer, flatbed, container, railcar, aircraft or ocean vessel and securing it to withstand the rigors 
of transportation, transshipment, and multiple handlings, loadings and unloadings.  These obligations 
include, but are not limited to, the following: 
 

1. Blocking and bracing any shipping unit or its components that may move while in transit.  
2. Loading the Work on skids or pallets as much as possible to allow for safe and efficient handling 

with standard equipment.  
3. Designing and providing a handling frame or saddles to support large pieces of the Work to be 

transported or stored. Any angles, bars, channels, etc., used for shipping purposes and requiring 
removal before installation must be painted yellow and clearly identified by stenciling "Remove 
Before Installation" in a contrasting color.  

4. For Work requiring saddles but that is shipped to intermediate delivery points without saddles, 
securing the Work to the saddles after placement of the Work onto saddles by the responsible 
party in order to allow safe and efficient handling of the Work.    

5. Advising Buyer in advance of any non-standard unloading that may require cranes, winches, or 
any other special equipment. 

 
01100.2  Drawings and Technical Attachments 
This article lists the drawings and other technical attachments that have been prepared for the work under 
these specifications. 
 
01100.2.1  Engineer’s Attachments 
The following listed attachments shall be part of the Contract Documents. 
 
Drawing No. or Other 
Designation 

Rev. No. Title 

193946-SK-E001 A PVSC Standby Power Generation Facility Overall One-Line Diagram 

193946-SK-M001 A PVSC Site Arrangement 

193946-SK-M002 A PVSC Power Building Plan  

193946-SK-M003 A PVSC Building Sections 

193946-SK-K001 A Control System Architecture 

Motor Data - 8000HP and 900 HP Motor Data Sheets 
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31 Sampling platform Provide a full circle platform around the stack for 
transverse sampling of flue gasses in the stack to 
determine SO2, NOX, CO, and particulates. 
At minimum, provide ladder access to the platform 
from Power Building roof level.  

32 Interior Insulation and Liner Provide when operating temperatures will exceed 
750 °F, or as required by the Seller’s design. 

33 Exterior Personnel Protection An insulated thermal barrier or expanded metal fence 
for personnel protection shall be provided at any 
location (i.e., test port and lighting platforms) where 
personnel might come into contact with the SCR 
exhaust system.   
 
 

34 Silencer Efficient silencing equipment shall be provided for the 
unit to limit the operating noise level to the specified 
values.  The exhaust silencer shall be composed of 
absorbent material suitably clad between perforated 
metal sheets or shall be of other acceptable type.  The 
attenuators shall be of Type 409 stainless steel 
materials.  The design of the attenuators shall be such 
that components or parts of the attenuators cannot 
become detached and obstruct or pass through the 
gas passages.  The stack height shall be sufficient 
enough to allow for a length of straight stack section 
downstream of the silencer that is required by the 
environmental regulatory authority for emissions 
compliance testing. 
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11506 - Selective Catalytic Reduction System 
 
11506.1  General 
 
11506.1.1  Scope of Supply 
Scope of supply shall include furnishing the selective catalytic reduction (SCR) system indicated on the 
Selective Catalytic Reduction System Specification Sheets included at the end of this section. 
 
11506.1.2  Not Used 
 
11506.1.3  Performance and Design Requirements 
Performance and design requirements are covered on the attached Selective Catalytic Reduction System 
Specification Sheets. 
 
11506.1.4  Codes and Standards 
Work performed under these specifications shall be done in accordance with the following codes and 
standards.  Unless otherwise specified, the applicable governing edition and addenda to be used for all 
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved 
edition and addenda.  If a code or standard is not jurisdictionally mandated, then the current edition and 
addenda in effect at the date of this document shall apply.  These references shall govern the work 
except where they conflict with the Buyer's specifications.  In case of conflict, the latter shall govern to the 
extent of such difference: 
 

Work In Accordance With 

Piping ANSI/ASME B31.1, Power Piping Code 

Model test ICAC Procedure EP-7 
 
11506.1.5  Technical Attachments 
Technical attachments relevant to the work under this section are listed in Section 01100. 
 
11506.1.6  Supplemental Specifications 
Technical supplemental specifications that are applicable to the work covered under this technical 
specification section are identified and included in Section 21000. 
 
11506.2  Products 
The SCR system equipment and materials addressed herein include the following as needed for a 
complete functioning system: 
 

Reactor (catalyst housing), including inlet and outlet ducts. 
 
Reactor access. 
 
Catalyst support frames. 
 
Catalyst seals. 
 
Catalyst protection grids. 
 
Catalyst removal/replacement system. 
 
Ammonia injection grid and distribution devices. 
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Flue gas distribution devices. 
 
Controls and instrumentation. 
 
Ammonia flow control and dilution air skid. 
 

In addition to the materials and equipment listed above, information pertaining to the system design 
criteria and bases, system operating requirements, performance guarantee parameters and testing, and 
SCR system control philosophy are also presented herein. 
 
Access provisions shall consist of stairs, platforms, walkways, handrails, guardrails, and ladders 
necessary to provide complete and convenient access for operation, inspection, testing, and maintenance 
of major or multiple pieces of equipment in accordance with OSHA. 
 
11506.2.1  Guarantees, Reliability Demonstration, and Tests 
 
11506.2.1.1  General.  The SCR system shall be designed for continuous operation at the specified 
conditions, while handling 100 percent of the exhaust gas generated by operation of the combustion 
turbine at any specified condition from minimum load up to its maximum continuous rating. 
 
11506.2.1.2  Guarantees.  Performance of the SCR system shall be guaranteed as described herein. 
 
Compliance with performance guarantees shall be demonstrated during performance guarantee tests of 
the combustion turbine and standby facility. 
 
11506.2.1.2.1  Rated capacity operation.  The SCR system shall be guaranteed to operate satisfactorily 
and reliably for continuous periods at 100 percent maximum continuous rating.  
 
11506.2.1.2.2  Acoustical performance requirements.   The SCR system shall not exceed the 
acoustical limits specified herein as measured in accordance with the procedures of the most current 
referenced codes and standards.  The requirements specified herein apply to the cumulative noise 
emitted from the entire SCR system including, but not limited to, the CO and NOx catalysts, ductwork, 
stack, stack exit, and auxiliary components.  The acoustical performance requirement is for each unit 
individually. 

 
Near-Field Noise Emissions.  The SCR system shall not exceed the spatially-averaged A-
weighted sound pressure level listed in the SCR Specification Sheet along the equipment 
envelope at a height of 5 feet above the ground and all personnel platforms during normal 
operation.  The equipment envelope is defined as the perimeter line that completely 
encompasses the equipment package at a distance of 3 feet from the equipment face.  Normal 
operation excludes start-up, shutdown, and upset conditions. 

 
11506.2.1.2.3  Suitability for continuous dispatched operation (operational performance 
guarantee).  The SCR system shall be guaranteed to operate safely and reliably, without undue 
maintenance or operator attention, while meeting all stated performance limits required by this 
specification on a continuous basis throughout the entire operating load range without degrading overall 
unit availability. 
 
11506.2.1.2.4  Minimum load operation.  The SCR system shall be guaranteed to operate satisfactorily 
and reliably for extended periods at 50 percent load.  
 
11506.2.1.3  Tests.  This article covers tests to be conducted on the exhaust system to demonstrate 
compliance with guaranteed requirements. 
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The following testing shall be conducted in accordance with the specified source.  This testing is to be 
considered part of the defined Scope of Work, and all associated costs are the responsibility of the Seller 
unless specifically identified as Buyer-conducted.  If identified as Buyer-conducted, costs for the initial test 
will be the responsibility of the Buyer.  However, the Seller is responsible for all costs associated with 
correcting deficiencies and retesting in the event of a test failure: 
 

Tests In Accordance With Conducted By 

Exhaust gas flow rate 40 CFR 60, Appendix A, Method 2 Buyer 

Particulate matter 40 CFR 60, Appendix A, Method 5 or 
Modified Method 5 or EPA Method 201 
or EPA Method 202 

Buyer 

NOx  40 CFR 60, Appendix A, Method 7E Buyer 

CO2 or O2 40 CFR 60, Appendix A, Method 3 Buyer 

Carbon monoxide 40 CFR 60, Appendix A, Method 10 Buyer 

Volatile organic 
compounds 

40 CFR 60, Appendix A, Method 18 and 
25A 

Buyer 

Ammonia slip US EPA Conditional Test Method 27 
(CTM-027) 

Buyer 

 
11506.2.1.3.1  Not Used.   
 
11506.2.1.3.2  Test responsibility.  Tests conducted to determine compliance with the performance 
guarantees shall be binding on the parties of this Contract. 
 
All required initial formal and final formal performance guarantee tests shall be conducted by a qualified 
independent testing laboratory mutually acceptable to the Seller and the Buyer. 
 
The Seller shall provide test ports where required on all equipment supplied under this Contract.  The 
number and type of test ports shall be consistent with the applicable regulatory agency's requirements.  If 
not stated by the applicable regulatory agency, the United States EPA requirements shall be utilized.  All 
test ports shall be specifically identified on the Seller's drawings, which shall be subject to Buyer's 
approval. 
 
The cost of the initial formal and final formal performance guarantee tests and the availability 
demonstration run shall be borne by the Buyer whether successful demonstration of compliance with the 
performance guarantees is achieved or not. 
 
The Buyer's operating and maintenance personnel shall operate the air quality control systems during all 
required availability demonstration runs and initial formal and final formal performance guarantee test 
periods.  Only those operation and maintenance duties that are normally assigned to operation and 
maintenance personnel shall be performed.  Operating and maintenance personnel shall not be 
responsible for modifications to equipment, disassembly to replace defective components, or inordinate 
maintenance for continued operation of equipment that is experiencing unacceptable wear rates. 
 
The Seller shall provide, at Seller's cost, personnel to observe the initial and final performance guarantee 
tests and to provide technical assistance and advice to the Buyer's operating and maintenance personnel.  
The test may be attended by personnel from the Buyer and Seller. 
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The Seller shall complete the following: 
 

1. Identify all test connections on drawings. 
 

2. Provide information, data, and suggested test procedures for the Buyer's approval. 
 
Should any one of the required tests (i.e., the initial formal performance guarantee test, the final formal 
performance guarantee test, or the availability demonstration run) show that the systems have failed to 
meet their performance guarantees, then the Seller shall immediately proceed with modifications to the 
systems until the required level of performance is met.  All costs for the modifications, including labor and 
materials and the cost of performing additional tests to prove that the systems meet the guarantees, shall 
be borne by the Seller.  Unavailability of the SCR units for testing shall in no way relieve the Seller of the 
responsibility for the tests. 
 
11506.2.1.3.3  Model test.  The following describes the computational fluid dynamics (CFD) modeling 
requirements for the SCR Exhaust System.  “SCR Exhaust System” shall be defined as all ductwork, 
catalysts, and equipment from the CT exhaust flange to the stack outlet. 
 
Test objectives shall include the following: 
 

1. Determination of the arrangement of the reactor, ammonia injection grid (AIG), SCR catalyst, 
CO oxidation catalyst, associated ductwork, and the shape and location of gas distribution 
devices necessary to obtain uniform gas flow conditions through the load range and to 
minimize pressure losses. 

 
. 
 

2. Demonstrating that the velocity profiles at the inlet to the AIG, the inlet to the SCR catalyst, 
the inlet to the CO oxidation catalyst, and the system test ports meet the requirements of this 
specification and the operational requirements of the Seller's SCR system and oxidation 
catalyst system design. 

 
3. Demonstrating the temperature and velocity distributions at the inlet of the CO oxidation 

catalyst and the SCR catalyst. 
 
A computer flow model based on CFD shall be developed in order to confirm the proper temperature and 
velocity distributions at the catalyst inlet face are achieved.  The mesh for the CFD model shall consist of 
a minimum of five million cells.  Cartesian coordinate meshes shall not be accepted.  
 
Velocity, temperature, and ammonia dispersion modeling shall be performed through CFD modeling.  The 
AIG shall be accurately represented, including all the AIG pipes inside the exhaust gas path.  Inaccurate 
representations of the AIG, only intended to simulate the exhaust gas pressure drop, shall not be 
accepted. 
 
Gas flow distribution and ammonia distribution tests shall be completed for 50 and 100 percent of the full 
load design flow conditions. 
 
The model shall be tested in the turbulent flow regime with gas flow rates determined by the Seller. 
 
The Seller shall provide a test procedure for approval by the Buyer/Engineer. 
 
The Seller shall provide a final report describing the modeling scale parameters, the test procedures, and 
summarizing the CFD model test results. 
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The Seller shall be responsible for determining and furnishing all gas flow vaning, straightening, or 
distribution devices required by the SCR Exhaust System.  The required devices shall be based on the 
model tests described herein.  The Seller shall notify the Buyer/Engineer of all required gas flow vaning, 
straightening, or distribution devices.  All gas flow vaning, straightening, or distribution devices shall be 
located within the limits of the scope of equipment supplied under these specifications.  No gas flow 
vaning, straightening, or distribution devices shall be designed in the duct section between the CTG 
exhaust outlet flange and the exhaust transition duct inlet.  The required devices shall be included in the 
model test report that shall be developed. 
 
The model shall be retained by the Seller until the final performance test has demonstrated that the SCR 
Exhaust System has met the performance guarantees.   
 
11506.2.1.3.4  Not Used.   
 
11506.2.1.3.5  Availability Demonstration Run.  The adequacy of the air quality control systems for 
continuous operation shall be demonstrated by an availability demonstration run in parallel with 
availability testing of the combustion turbine and standby facility. 
 
The rated capacity of the systems and the minimum load operating capability shall be demonstrated as 
specified under the guarantee defined on the Selective Catalytic Reduction System Specification Sheets 
as part of the availability demonstration run. 
 
Successful runs shall be defined as being within the guaranteed emission limits. 
 
The operating loads may vary between the points identified on the Selective Catalytic Reduction System 
Specification Sheets.  There will be extended periods of operation at the maximum continuous rating.  
 
If the availability demonstration run is interrupted as a result of malfunction of the balance-of-plant 
equipment unrelated to the SCR equipment, the run shall be stopped.  The run shall be restarted once 
the balance-of-plant equipment is available for restart.  The running time shall be cumulative over such 
balance-of-plant problems. 
 
The Seller shall provide all replacement parts and be responsible for all necessary repair work on the 
systems to permit the availability demonstration run to be completed. 
 
The running time shall, in any case, be cumulative if at any time the availability demonstration run is 
terminated by breakdown of Seller-provided equipment as a result of the failure of the Buyer to follow the 
Seller-provided and Buyer-approved maintenance and operating instructions.  Specific causes of run 
interruption that will allow the running time to be cumulative include, but are not limited to, the following: 
 

1. Failure or insufficiency of plant services to the SCR system. 
 

2. Damage to the SCR system as a result of improper operation or performance of other 
plant equipment. 

 
3. Lack of proper maintenance of the SCR system in accordance with the Seller-

furnished written procedures approved by the Buyer. 
 

4. Plant operating conditions that vary from the design basis on which the equipment is 
offered. 

 
5. Breakdown, stoppages, or inadequacy of the Buyer's equipment or operation of 

which affects Seller's equipment. 
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Normal maintenance shall be performed on auxiliaries located outside the major equipment at any time, 
provided it does not adversely affect system performance or increase emissions above the regulatory 
emissions compliance limits.  During operating interruptions, the Seller shall be entitled to access the 
internal portion of any of the process equipment for the purpose of removing, inspecting, replacing, or 
repairing any equipment or work that the Seller determines has impacted or may impact availability, 
provided such access and repair does not negatively impact or delay restart of the equipment. 
 
11506.2.1.3.6  Formal performance guarantee tests.  Formal performance guarantee tests shall be 
conducted at any operating condition specified by the Buyer between the specified range of minimum and 
maximum operating conditions.   
 
Test objectives shall include determination of compliance with the generated limits for the specified SCR 
system performance and guarantees. 
 
The Buyer shall provide certification of final acceptance upon the delivery and review of the final 
performance guarantee test report that indicates the equipment has met all performance guarantees. 
 
11506.2.2  Remedies for Deficient Performance 
Should any of the performance guarantee tests or the reliability demonstration test indicate that the SCR 
system has failed to meet the required guarantees, then the Seller shall correct equipment by adjustment 
or repairing in place or, at its option, by replacement of defective parts including catalyst so that the 
equipment is capable of meeting the performance guarantees.  The system shall be considered accepted 
if, during testing, the tests show that the guarantees have been fulfilled. 
 
Should any of the performance tests not meet the performance criteria, retesting shall be performed upon 
30 days' notification to the Buyer. 
 
Should the performance guarantee requirements not be achieved during performance testing or retesting, 
certain remedies may be acceptable to the Buyer.  Seller-proposed remedies must be demonstrated in 
operation on similar type applications and, in the opinion of the Buyer, have the potential for remedying 
the deficient performance.  In no case can use of a remedy compromise the guaranteed values for 
applicable emissions performance (i.e., NOx, ammonia slip, opacity, carbon monoxide, and hydrocarbon 
emissions).  It shall be the responsibility of the Seller to recommend an appropriate remedy to the Buyer 
based on a thorough technical analysis of the remedy's potential effectiveness and successful application 
history.  However, it will be solely at the Buyer's discretion as to acceptance of a proposed remedy.  The 
Buyer and Seller shall agree on the acceptable remedies and document them, along with their 
implementation lead times. 
 
11506.2.3  SCR Reactor 
This article covers the design and construction requirements for the SCR reactor provided by the Seller.  
The following items are described herein: 
 

1. Reactor (catalyst housing). 
 

2. Test ports. 
 

3. Reactor access. 
 

4. Gas distribution devices. 
 
11506.2.3.1  Reactor. The reactor shall be furnished with all required internal supports for catalyst, 
catalyst loading, thermal expansion, pressure loading, and internal access.  Thermal expansion and 
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pressure loading design shall take into account emergency shutdown and the full range of anticipated 
steady-state and transient operation. 
 
Catalyst shall be oriented for an exhaust gas flow direction as specified on the Selective Catalytic 
Reduction System Specification Sheets.   
 
Access to the reactor (ladder, stairs, and platforms) shall be provided as required for maintenance. 
 
Each catalyst layer shall have exterior access provisions to allow complete and convenient internal 
inspections. 
 
11506.2.3.2  Gas Distribution Devices.  The Seller shall provide all gas distribution devices or turning 
vanes that are recommended by the model study.  The gas velocity distribution at the reactor outlet shall 
be controlled to meet the guaranteed requirement specified. 
 
11506.2.4  Tempering/Purge Air Blower 
One 100 percent capacity tempering/purge air blower shall be provided to reduce the temperature of the 
exhaust gas prior to reaching the SCR and/or CO oxidation catalysts.  The blower shall also be used in 
conjunction with the CTG crank air flow to provide adequate air changes through the SCR exhaust 
system ductwork and stack to comply with NFPA requirements for exhaust system purge.  The blower 
shall be sized by the Seller to provide adequate ambient air (at any temperature within the design 
ambient temperature range) into the exhaust gas to meet the catalysts manufacturer’s requirements and 
the NFPA purge requirements.  The blower shall be sized to ensure a minimum of five (5) air changes can 
be achieved in less than or equal to 5 minutes.  The entire volume included in the scope of supply (from 
the CTG exhaust flange through the stack exit) shall be accounted for in determining the volume of air to 
be changed five (5) times within five (5) minutes. 
 
The tempering/purge air blower shall be single-speed blower, furnished complete with motor, inlet and 
outlet dampers, and ancillary equipment as needed for a complete and functional system.  The blower 
shall be designed for continuous operation.  The blower shall be sized with 20% flow and 10% pressure 
margin.  The blower motor shall be sized to allow continuous operation at all potential operating points 
along the blower curve.  The blower and motor shall also be capable of multiple starts per hour, if 
required. 
 
The blower shall include a pneumatic or backdraft damper installed on the outlet of the blower.  These 
dampers shall be designed for open/close service with fail-closed provisions.  These dampers shall also 
be provided with travel stops to allow tuning of blower discharge flow.  Backdraft damper leakage shall 
not cause reverse rotation of out-of-service tempering air blower.  Manual inlet dampers shall also be 
provided for blower isolation purposes. 
 
High temperature catalyst may be provided as an OPTION in lieu of tempering air. 
 
11506.2.5  Controls and Instrumentation 
The Seller shall provide engineering services and documentation to allow the SCR/ammonia control to be 
implemented in the CTG control system (not a separate programmable logic controller).  The CTG control 
system is referred to as the Distributed Control System (DCS) throughout this document.  The Seller shall 
provide all instrumentation necessary to implement a complete SCR control and monitoring system within 
the DCS. 
 
The Seller shall furnish documentation defining the recommended operation of the SCR/ammonia 
system.  The documentation shall identify all interlocks, alarms, automatic trip conditions, sequence 
functions, modulating control functions, and operator interfaces required to safely and efficiently operate 
the equipment supplied under this Contract.  The Seller shall document all digital (on-off) control functions 
in a format conforming to ISA Standard S5.2 "Binary Logic Diagrams for Process Operation."  The Seller 
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shall document all modulating (regulatory) control functions in a format conforming to ISA (SAMA) 
Standard RC22-11 "Functional Diagramming of Instrument and Control Systems."  System operation 
descriptions and a control input/output (I/O) list shall also be provided. 
 
11506.2.5.1  Control and Instrumentation Devices.  The Seller shall provide all instrumentation 
associated with the SCR/ammonia injection system to include, but not be limited to, the following 
functional areas of control: 
 

1. Modulating control. 
 

2. Digital control. 
 

3. Required alarms. 
 

4. Performance monitoring of the SCR including: 
 

i. Aqueous and vaporized ammonia flow control and shutoff valve position 
ii. Aqueous and vaporized ammonia pressure, temperature, and flow rate 
iii. Inlet and outlet flue gas temperatures 
iv. Catalyst pressure drop 
v. Dilution air pressure, temperature, and flow rate 

 
5. Local indication. 

 
The Seller shall furnish all instrumentation and pressure instrumentation valves in accordance with this 
article and Supplemental Specifications located in Section 21000.  Instrumentation housings shall be 
NEMA 4X.  The devices furnished shall facilitate control and monitoring through the DCS. 
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11507.1.7  Supplemental Specifications 
Technical supplemental specifications that are applicable to the work covered under this technical 
specification section are identified and included in Section 21000. 
 
11507.2  Products 
 
11507.2.1  Design Conditions 
The catalyst shall be designed for safe and effective operation to achieve the guaranteed NOx and 
ammonia slip emission rate as specified in Section 11506. 
 
All guarantees shall be met over the entire range of operating conditions specified.  The Seller shall be 
responsible for the design, manufacture, and supply of the catalyst in full accordance with all applicable 
laws or statutes established by any governing regulatory agencies.  The Seller shall be responsible for 
developing operating and maintenance procedures for the catalyst in full accordance with all applicable 
laws or statutes established by any governing regulatory agencies. 
 
The design of the SCR catalyst shall be guaranteed to meet the emission limits specified in Section 
11506 without requiring cleaning (except periodic maintenance), regeneration, catalyst addition, or 
replacement for the required catalyst life. 
 
11507.2.2  Operational Requirements 
The SCR catalyst system components shall be designed to operate at specified performance for all fuel, 
operational conditions, NOx values, and exhaust gas constituents defined herein. 
 
11507.2.3  Catalyst 
The catalyst shall be either a homogeneous extruded material or it shall be supported on a metallic or 
ceramic monolithic base material.  The bonding procedure used and the design of the catalyst cells shall 
be such that delamination of the catalyst from the support material or permanent deformation of the 
support material shall not occur due to stresses induced by the design seismic, pressure, thermal, or 
chemical conditions, or combinations thereof. 
 
The catalyst modules shall be constructed either as one-layer modules or as modules that can be placed 
one above the other in accordance with the direction of gas flow specified.  The catalyst modules shall be 
capable of supporting all other subsequent catalyst modules required to be stacked directly on the lower 
modules.  No intralayer supports will be provided. 
 
Appropriate seals shall be provided with the catalyst to prevent leakage of any of the exhaust gas around 
the catalyst modules.  The sealing mechanism shall be capable of a service life equal to or greater than 
the catalyst without degradation in the seal performance. 
 
Catalyst shall be shipped to the site inside weatherproof packaging to prevent degradation of the catalyst. 
 
Prior to fabrication, the Seller shall test specimens of the catalyst to be used to determine specific surface 
and activity.  The results of these tests shall be documented and submitted to the Buyer for approval. 
 
The Seller shall provide an expected catalyst addition/replacement plan that is based on the guaranteed 
life of the catalyst.  This plan shall include the following: 
 

The sequence in which the catalyst layers should be replaced, added, or moved. 
 
The time periods between catalyst replacements, additions, or moves. 
 
The quantity of catalyst that should be replaced, added, or moved. 
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In order to monitor catalyst life and performance, test elements shall be provided and installed in the 
catalyst beds.  In addition to the test elements installed in the catalyst bed, the Seller shall supply an 
additional catalyst sample to be placed in the Buyer's file.  All catalyst test elements, including the sample 
for the Buyer's files, shall be from the same lot as the installed catalyst.  Under normal operating 
conditions, one of these samples will be tested to evaluate catalyst activity and physical properties as the 
catalyst ages. 
 
 
 
The Seller shall provide a list of catalyst poisons and operating conditions that may reduce catalyst life, 
performance, or structural integrity.  The list of poisons shall include the maximum quantities of poisons 
allowed (either individually or in combination) and the testing method which will be used as a basis for 
determining poison levels. 
 
11507.2.4  Disposal of Catalyst Material 
The Seller shall indicate whether or not he will accept return of spent catalyst when the catalyst is 
replaced by the Seller.  The Seller's cost for this service will be quoted at the time of catalyst replacement 
and not in the Seller's proposal. 
 
11507.2.5  Performance Guarantee Requirements and Tests 
The system performance parameters listed in Section 11506 shall be guaranteed.  All guarantees are to 
be achieved simultaneously. 
 
Equipment and resources required for the initial performance tests will be provided by the Buyer.  The 
Seller shall provide a representative to witness the initial performance test.  The details of the 
performance test procedure will be developed by the Buyer and submitted to the Seller for review.  The 
final procedures will be approved by both the Seller and the Buyer. 
 
The following performance curves submitted with the proposal will be used by the Buyer to correct the 
guarantee points to actual tested conditions.  The performance indicated shall be guaranteed: 
 

1. Flange-to-flange pressure loss through the SCR catalyst system, including the limits 
of Seller-furnished accessories versus inlet exhaust gas flow rate for the quantity of 
catalyst originally furnished.  Curve shall take into consideration the effects of 
particulate accumulation and other potential deposits on the catalyst. 

 
2. NOx reduction, in percent, versus exhaust gas temperature.  Curve shall be provided 

at maximum exhaust gas flow rate. 
 

3. NOx reduction, in percent, versus SCR inlet NOx concentration. 
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11508 - Ammonia System 
 
11508.1  General 
 
11508.1.1  Scope of Supply 
Scope of supply shall include furnishing the ammonia system indicated on the Ammonia System 
Specification Sheet(s) included at the end of this section. 
 
11508.1.2  Items Furnished by Others and Interfaces 
Items furnished by others and not in this scope of supply include the following: 
 

1. Power and control wiring to connect the specified termination points on the ammonia 
system to the plant electrical and control systems. 

 
2. Aqueous ammonia storage tank and forwarding system. 

 
11508.1.3  Performance and Design Requirements 
Performance and design requirements for the ammonia system are indicated on the Ammonia System 
Specification Sheets included at the end of this section. 
 
11508.1.4  Codes and Standards 
Work performed under these specifications shall be done in accordance with the following codes and 
standards.  Unless otherwise specified, the applicable governing edition and addenda to be used for all 
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved 
edition and addenda.  If a code or standard is not jurisdictionally mandated, then the current edition and 
addenda in effect at the date of this document shall apply.  These references shall govern the work 
except where they conflict with the Buyer's specifications.  In case of conflict, the latter shall govern to the 
extent of such difference: 
 

Work In Accordance With 

Design and materials for use and 
installation in hazardous areas 

NFPA 70 and NFPA 497, and as further 
described in Article 11508.2 

Flanged and butt weld valves ANSI/ASME B16.10 and ANSI/ASME 
B16.34 

Piping ASME B31.1 

Structural skids ANSI/AWS D1.1 

Vaporizer - air/ammonia mixing NFPA 

Vessels ASME Boiler and Pressure Vessel Code, 
Section VIII, Division I, except that all 
pressure vessels shall be hydrostatically 
tested to 1.5 times the design pressure in 
accordance with ASME B31.1 

 
11508.1.5  Materials 
The following materials shall be used: 
 

Component Material 
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Component Material 

Piping and piping components in contact 
with vaporized ammonia 

Type 316 SS 

 
11508.1.6  Technical Attachments 
Technical attachments relevant to the work under this section are listed in Section 01100. 
 
11508.1.7  Supplemental Specifications 
Technical supplemental specifications that are applicable to the work covered under this technical 
specification section are identified and included in Section 21000. 
 
11508.2  Products 
Seller’s design and materials furnished herein shall meet all requirements for use in and installation in an 
area classified as Class I, Division 2, Group D, as defined in NFPA 70 and NFPA 497.  The Seller shall 
not interpret NFPA requirements to the contrary of requiring classification, such as claiming exemption via 
NFPA 497 Sections 3-3.1(a) and 3-3.2(a), irrespective of the installation location or details. 
 
11508.2.1  General 
The ammonia vaporization and injection system shall be utilized for the vaporization and injection of 
aqueous ammonia. 
 
11508.2.2  Guarantees 
Performance of the ammonia vaporization and injection system shall be guaranteed as indicated in the 
Ammonia System Specification Sheets. 
 
11508.2.3  Code Requirements 
The ammonia vaporization and injection system shall meet all requirements listed in Article 11508.1.4. 
 
11508.2.4  Design 
The ammonia vaporization and injection system shall be designed by the Seller for safe vaporization of 
aqueous ammonia.  The ammonia vaporization and injection system shall be adequately sized to provide 
the maximum amount of ammonia plus at least a 10 percent design margin.  The Seller shall be 
responsible for design and fabrication of the ammonia vaporization and injection system in full 
accordance with all applicable country, state, and local regulation and code requirements.  Operating and 
maintenance procedures established for this equipment shall also be developed in full accordance with all 
applicable federal, state, and local regulation and code requirements. 
 
The Seller-furnished equipment shall be designed to be located in an indoor location. 
 
All piping and piping components in contact with vaporized aqueous ammonia shall be constructed of 
Type 316 stainless steel. 
 
11508.2.5  Ammonia Area Monitors 
The Seller shall supply an area ambient monitoring system for continuous ammonia vapor monitoring at 
the ammonia vaporization skid and ammonia injection location.  Each ammonia monitor shall be capable 
of monitoring ambient ammonia levels in the 1 to 100 ppm range with a minimum ±5 percent accuracy 
and ±2 percent repeatability of reading. 
 
Each ambient monitor shall be provided with both visual and audible alarms.  A visual alarm shall 
constitute a rotating white light fixture that is activated by the visual alarm contact.  Each ambient monitor 
shall have a test button and LED display as a minimum.  An audible alarm shall constitute a self-
contained (within the ammonia monitor) audible alarm that is activated by the audible alarm contact.  In 
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addition, the ammonia monitor/audible alarm equipment shall be provided with a silence button, 
accessible from the front of the ammonia monitor/audible alarm equipment. 
 
Each ambient monitor shall be standard equipped with a 4 to 20 mA output. 
 
11508.2.6  Ammonia Injection System 
The ammonia injection system shall evenly distribute the ammonia/air mixture across the cross section of 
the duct casing and throughout the exhaust gas stream prior to the SCR catalyst.  In addition, the 
injection grid shall be located downstream of the supplied oxidation catalyst. 
 
The ammonia injection grid shall be designed for safe and effective operation to achieve the guaranteed 
ammonia supply rates over the full load range based on the technical requirements.  The Seller shall be 
responsible for design and construction of the ammonia injection grid in full accordance with all applicable 
federal, state, and local regulations and code requirements.  Operating and maintenance procedures 
established for this equipment shall also be developed in full accordance with all applicable federal, state, 
and local regulation and code requirements. 
 
The injection grid shall be designed and arranged to ensure uniform mixing between the ammonia and 
the exhaust gas stream.  The injection grid shall be designed with multiple injection branches.  The 
ammonia injection system shall be designed with a maximum number of independently adjustable 
ammonia injection zones.  Each ammonia injection zone (branch) shall be adjustable from the exterior of 
the duct. 
 
Each branch of the ammonia injection grid shall be designed such that it is provided ammonia from a 
common supply manifold located at a distance away from the exhaust gas duct so that adjustments and 
maintenance can be conducted without congestion.  The manifold shall be designed to allow for isolation 
of any leaks that might occur.  Each injection zone shall include flow orifices, injection nozzles, and 
independent flow rate adjusting valves necessary to allow maximum tuning flexibility.  Valved connections 
for a magnehelic type differential pressure measurement instrument shall be provided on each branch of 
the injection grid.  Valved test connections shall be located for ease of access, and valved test 
connections for each ammonia injection grid shall be located at one control panel.  The test connections 
shall be routed to a common panel at an accessible location near the flow rate adjusting valves.  Five 
magnehelic type differential pressure measurement instruments shall be provided for each ammonia 
injection grid. 
 
The injection grid shall be properly supported to prevent thermal distortion and damage due to vibration 
induced by the exhaust gas flow.  The injection grid shall be designed for maximum thermal expansion, 
and the design shall consider maximum thermal expansion without cooling provided by the flow of 
ammonia and dilution air. 
 
11508.2.7  Ammonia Vaporization and Mixing System 
The ammonia vaporization system shall be designed by the Seller for safe vaporization of aqueous 
ammonia (at the vaporization skid location).  The vaporizers shall be equipped with adequate insulation to 
ensure that the surface temperature of the insulated vessel does not exceed 140° F. 
 
11508.2.7.1  Dilution Air Blower.  The dilution/conveying air blower shall be furnished complete with 
inlet air filters/silencers, motors, flow control valves, and ancillary equipment as needed for a complete 
and functional system.  There shall be one dilution air fan with 100 percent capacity with the capability of 
meeting all system turndown requirements. 
 
Refer to Section 21000 for additional motor requirements. 
 
11508.2.7.2  Dilution Air Heat Exchanger.  The dilution air heat exchanger shall be designed to use 
electric heat for heating dilution (vaporization) air.   
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11508.2.7.3  Air and Ammonia Mixing (Vaporization Chamber).  The ammonia shall be diluted and 
mixed with conveying air prior to injection into the exhaust gas stream.  The resultant air and ammonia 
mixture shall typically contain between 2 and 5 percent ammonia by volume for all load conditions, and in 
no case shall contain more than 8 percent ammonia by volume. 
 
11508.2.7.3.1  Not Used.   
 
11508.2.7.3.2  Air and ammonia mixing (aqueous).  Aqueous ammonia shall be atomized in the 
vaporizer through the use of dual fluid nozzles.  The atomizing medium shall be compressed air.   
 
The vaporizer shall be designed and equipped to ensure that no entrained liquid (aqueous ammonia or 
water) droplets exit the vaporizers.  The number, size, and capability (turndown) of the vaporizers shall 
consider the operating range requirements specified on the Ammonia System Specification Sheets.  
Sufficient redundancy shall be taken into account by the Seller to ensure that overall plant availability is 
supported.   
 
11508.2.7.4  Not Used.   
 
11508.2.7.5  Operation and Control.  The ammonia vaporization system shall be designed for both 
manual and complete automatic control.  The Seller shall supply a complete instrumentation and controls 
designed for unattended operation with periodic operator checks.  The ammonia vaporization system 
shall be designed and controlled adequately to follow all changes of the NOx mass flow without exceeding 
NOx or ammonia slip emission guarantees.  The ammonia vaporization controls shall be incorporated in 
the combustion turbine control system (not a separate programmable logic controller).  The combustion 
turbine control system is referred to as the distributed control system (DCS) throughout this document. 
 
These general requirements are the minimum control capability requirements of the controls.  The Seller's 
recommended controls shall include and coordinate the capabilities described in the following articles as 
a minimum and may include additional capability as required by the Seller's design. 
 
11508.2.7.5.1  Ammonia vaporization control.  The ammonia vaporization system shall be designed for 
both manual control and automatic control. 
 
In the manual mode, the following equipment shall be opened, closed, started, or stopped through 
appropriate operator interface devices in the power plant control room: 
 

1. Ammonia vaporizers. 
 

2. All air- or motor-operated valves. 
 

In the automatic mode, the controls shall automatically control the operation of the ammonia pumps and 
ammonia vaporizers to maintain the preset ammonia delivery temperature and pressure.   
 
When the system is in manual mode, a local manual control shall be provided at each item of equipment.  
This local control shall allow the operator to control system power at the equipment location after control 
is transferred from the control room.  Modulating control will be from the control room only. 
 
On failure of an operating vaporizer or during automatic shutdown of a vaporizer, the vaporizer inlet valve 
shall automatically close.   
 
11508.2.7.5.2  Conveying air fan control.  The conveying air fan system shall be designed for both 
manual control and automatic control. 
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In the manual mode, the following equipment shall be opened, closed, started, or stopped through the 
appropriate interface devices in the control room: 
 

1. Conveying air fans. 
 

2. All air- or motor-operated flow control dampers. 
In the automatic mode, the controls shall automatically operate the conveying air fans.  The conveying air 
fans shall automatically provide dilution air at the required flow rate to the air/ammonia mixing chamber. 
 
The flow of conveying air shall be controlled to provide the dilution of ammonia specified on the Ammonia 
System Specification Sheets by automatic operation of a flow control damper in the common outlet of the 
conveying air fans based on the required ammonia injection rate. 
 
11508.2.7.5.3  Ammonia injection control.  The ammonia injection system shall be designed for both 
manual control and automatic control. 
 
In the manual mode, the following equipment shall be opened, closed, started, or stopped through the 
DCS operator workstations in the control room: 
 

1. Damper drives. 
 

2. All air- or motor-operated valves. 
 
In the automatic mode, the controls shall automatically control the conveying, mixing, and injection of 
ammonia.  The controls will receive input signals for unit load, NOx concentration at the inlet to the SCR 
catalyst, and NOx concentration at the outlet of the SCR catalyst.  Optionally, the Seller may also elect to 
provide an input signal for the ammonia concentration at the outlet of the SCR catalyst. 
 
11508.2.7.5.4  Ammonia injection rate determination.  The rate of ammonia injection shall be 
determined from the inlet NOx concentration and the unit load signal based on the preset NH3/NOx molar 
ratio and the desired outlet NOx concentration input by the operator.  The unit load signal shall be used to 
indicate inlet exhaust gas flow rate.  The rate of ammonia injection shall be adjusted downward to 
maintain the required outlet NOx concentration at the lowest possible ammonia injection rate.  The rate of 
ammonia injection shall be adjusted upward if the outlet NOx concentration exceeds the target NOx 
emission rate. 
 
If the outlet ammonia concentration signal is provided, the ammonia injection rate shall be adjusted 
downward to maintain the preset ammonia slip limit.  If the desired outlet NOx concentration cannot be 
achieved without exceeding the preset ammonia slip limit, the ammonia slip shall be alarmed and shall be 
minimized while maintaining the desired outlet NOx concentration. 
 
11508.2.7.5.5  Ammonia injection rate control.  The flow of ammonia to the air/ammonia mixing 
chamber shall be controlled by automatic modulation of control valves on the ammonia flow control skid.  
The actual flow of ammonia shall be measured downstream of the ammonia control valve and used to 
automatically adjust the control valve position. 
 
During startup, injection of ammonia shall not be instituted until the following conditions have been met: 
 

The exhaust gas temperature at the inlet to the SCR is at SCR operating conditions. 
 
The exhaust gas temperature at the outlet of the SCR catalyst is at SCR operating 
conditions. 
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The ammonia injection control valve shall stop flow of ammonia to the SCR under any of the following 
conditions: 
 

The exhaust gas temperature at the SCR reactor outlet is below the precipitation 
temperature for ammonium bisulfate for the fuel being fired. 
 
The exhaust gas flow rate is below the minimum low load operation level. 
 
The ratio of ammonia to conveying airflow is greater than 8 percent by volume. 

 
11508.2.7.5.6  Injection shutoff valve control.  The injection shutoff valve shall automatically close 
when the conveying airflow is less than the preset minimum operating flow or if the exhaust gas is below 
the minimum acceptable operating temperature. 
 
11508.2.7.6  Coriolis Flowmeter.  The Seller shall provide a Coriolis flowmeter as part of the ammonia 
flow control and vaporization skid with a 4 to 20 mA output to the DCS. 
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11509 - Oxidation Catalyst System 
11509.1  General 
 
11509.1.1  Scope of Supply 
Scope of supply shall include furnishing the oxidation catalyst system as indicated on the Oxidation 
Catalyst System Specification Sheets included at the end of this section. 
 
11509.1.2  Not Used 
 
11509.1.3  Performance and Design Requirements 
Performance and design requirements for the oxidation catalyst system are covered on the attached 
Oxidation Catalyst System Specification Sheets. 
 
11509.1.4  Not Used 
 
11509.1.5  Materials 
The following materials shall be used: 
 

Component Material 

Casing ASTM A588, ASTM A36 
 
11509.1.6  Not Used 
 
11509.1.7  Test Requirements 
Test requirements are defined in Section 11506.2.1.3. 
 
11509.1.8  Technical Attachments 
Technical attachments relevant to the work under this section are listed in Section 01100. 
 
11509.1.9  Supplemental Specifications 
Technical supplemental specifications that are applicable to the work covered under this technical 
specification section are identified and included in Section 21000. 
 
11509.2  Products 
 
11509.2.1  General 
The oxidation catalyst shall be located upstream of the ammonia injection grid of the SCR system.  All 
guarantees shall be met for all conditions listed in Section 11506. 
 
The design of the oxidation system shall be guaranteed to meet the emissions limits specified in Section 
11506 without requiring cleaning (except during periodic maintenance), regeneration, or replacement for 
the required catalyst life. 
 
11509.2.2  Operational Requirements 
The oxidation catalyst system components shall be designed to withstand the maximum exhaust gas 
pressure and temperatures as determined by the Seller. 
 
11509.2.3  Catalyst 
The catalyst shall be supported on a metallic or ceramic monolithic base material.  The bonding 
procedure used and the design of the catalyst's cells shall be such that delamination of the catalyst from 
the support material or permanent deformation of the support material shall not occur as a result of 
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stresses induced by the design seismic, pressure, thermal, or chemical conditions, or combinations 
thereof. 
 
In order to monitor catalyst life and performance, test elements shall be provided and installed in the 
catalyst beds.  Each layer of catalyst shall have multiple test elements.  In addition to the test elements 
installed in the catalyst bed, the Seller shall supply five additional catalyst test elements to be placed in 
the Buyer's file.  All catalyst test elements, including the sample for the Buyer's file, shall be from the 
same lot as the installed catalyst.  These samples will be tested to evaluate catalyst activity and physical 
properties as the catalyst ages. 
 
The Seller shall provide a list of catalyst poisons and operating conditions that may reduce catalyst life, 
performance, or structural integrity.  The list of poisons shall include the maximum quantities of poisons 
allowed (either individually or in combination) and the testing method which will be used as a basis for 
determining poison levels. 
 
The catalyst shall be provided with the module support frame which shall be designed to reduce thermal 
stress by allowing for thermal expansion between the catalyst modules, support frame, and casing. 
 
11509.2.4  Casing  
Access shall be provided for removal of catalyst test elements and to allow cleaning of the catalyst during 
periodic maintenance intervals.  The internal structure of the casing or transition piece shall allow 
complete access to both sides of the catalyst reactor without removal of internal structures. 
 
The catalyst casing shall include all required internal supports for catalyst loading, thermal stress, and 
earthquake loading.  The casing shall be designed to withstand the maximum flue gas pressure. 
 
Removable access covers of sufficient size shall be incorporated into the casing to allow installation and 
removal of the SCR and oxidation catalyst modules without the need for cutting or welding any of the 
casing components.  Access doors shall be located on both upstream and downstream sides of the 
catalyst.  Doors shall be pressure tight with bolted closure.  The Seller shall provide all necessary stairs, 
platforms, and guardrails to allow access to the access doors. 
 
The casing and ductwork shall be designed in accordance with the following deflection criteria: 
 

Plate Span.  Casing platework shall be designed to limit deflections to 1/100 of the span 
of plate between stiffeners, taking advantage of multispan continuity where appropriate 
for normal operating conditions. 
 
Stiffener Span.  Casing stiffeners shall be designed to limit deflection to 1/240 of the 
stiffener span for normal operating conditions.  Stiffeners shall be assumed to 
approximate an unrestrained pinned condition at exterior ends and a full continuity where 
continuous over interior supports. 
 
Load Requirements.  Casing normal operating conditions shall include full dead load 
(defined as the actual weight of plates, pipe trussing, and stiffeners) plus pedestrian live 
loading and normal interior pressure loadings as normal operating conditions. 

 
The casing design shall ensure a uniform gas flow profile at the inlet to the catalyst section.  The gas 
velocity profile entering the catalyst module and the maximum temperature stratification shall be as 
required by the catalyst manufacturer.  Sampling ports shall be provided to verify these parameters. 
 
Stainless steel or chrome-moly plate material shall be used for components with operating temperatures 
greater than 750° F.  Carbon steel plate material shall be used for components with operating 
temperatures up to and including 750° F. 
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11509.2.5  Monorail 
If a monorail is required on the attached Oxidation Catalyst System Specification Sheets, all required 
platforms, stairs, ladders, and support steel shall be provided to support the installation and removal of 
catalyst. 
11509.2.6  Insulation, Liner, and Lagging 
The casing shall be insulated and lagged in the shop to the maximum feasible extent.  Any surface that 
will be inaccessible during or after erection shall be shop insulated and lagged.  The casing shall be 
insulated to minimize heat loss. 
 
The internal insulation shall be designed to withstand water washing operations.  All insulation materials 
shall be asbestos free and noncorrosive.  Insulation materials in contact with austenitic stainless steel 
shall be inhibited and of a low halogen content to prevent stress corrosion cracking. 
 
11509.2.7  Performance Guarantee Requirements and Testing 
The system performance parameters listed in Section 11506 shall be guaranteed.  All guarantees are to 
be achieved simultaneously. 
 
Equipment and resources required for the initial performance tests will be provided by the Buyer.  The 
emissions test methods used to demonstrate guarantees will be as specified in Article 11506.2.1.3.  The 
Seller shall provide a representative to witness the initial performance test.  The details of the 
performance test procedure will be developed by the Buyer and submitted to the Seller for review.  The 
final procedures will be mutually agreed upon by both the Seller and the Buyer. 
 
The following performance curves shall be submitted by the Seller with the proposal and will be used by 
the Buyer to correct the guarantee points to actual tested conditions.  The performance indicated shall be 
guaranteed by the Seller: 
 

1. Flange-to-flange pressure loss through the oxidation catalyst system, including the 
limits of Seller-furnished casing and accessories versus inlet flue gas flow rate for the 
quantity of catalyst originally furnished.  Curve shall take into consideration the 
effects of particulate accumulation and other potential deposits on the catalyst. 

 
2. Conversion of CO as a function of temperature, gas flow rate, and CO inlet 

emissions.  The curve shall apply to the following ranges: 
 

Minimum Maximum 

Minimum inlet CO Maximum inlet CO 

Minimum flue gas temperature minus 
10 percent 

Maximum flue gas temperature 
plus 10 percent 

Minimum flue gas flow rate minus 
10 percent 

Maximum flue gas flow rate plus 
10 percent 
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actions on the occurrence of abnormal operating conditions including, but not necessarily 
limited to, the following: 

• Exhaust overtemperature protection provided by thermocouples in the 
turbine exhaust. 

• Vibration protection using vibration sensors strategically located on the 
turbine and the generator. 

• Flame failure protection as sensed by flame detectors. 
• Overspeed protection provided by a redundant electronic speed sensing 

system using magnetic pickups.  Consideration shall be given to 
underspeed protection where underspeed limitation may exist either in the 
combustion turbine or the driven load. 

• Other operating conditions related to the operation of the turbine fuel 
system, lube oil system, and turbine generator accessories. 

247 Sensing devices that trigger a turbine trip shall be redundant. 
248 Consideration shall be given to the action performed by the control and safety devices in the 

event of control circuit failure.  Controls and controlled devices shall move to the safest 
operating condition upon failure. 

249 An alarm and trip point list shall be developed for the turbine generator on the basis of the 
points listed herein as a minimum.  Trip and alarm conditions shall be communicated for 
display to the existing plant DCS and to the control room: 

 
COMBUSTION TURBINE GENERATOR ALARM AND TRIP POINTS 
 
(A = Alarm only; A & T/A = Alarm on one level, trip and alarm on next level; T/A 
= Trip and alarm) 
 

1. Manual emergency trip (T/A). 
2. Manual stop (A). 
3. Turbine and generator high bearing metal temperatures (A & 

T/A). 
4. Turbine and generator high vibration (A & T/A). 
5. Loss of flame (T/A). 
6. Inlet air filter implosion doors open (A). 
7. Inlet air filter high differential pressure (A). 
8. Fuel supply pressure low (A & T/A). 
9. Fuel supply temperature high (A & T/A). 
10. Fuel supply temperature low (A & T/A). 
11. Fuel supply filters differential high (A). 
12. Lube oil level low (A & T/A). 
13. Lube oil high temperature (A). 
14. Lube oil low temperature (A). 
15. DC lube oil pump running (A). 
16. DC lube oil pump overload (A). 
17. High exhaust gas temperature (A & T/A). 
18. High lube oil filter differential pressure (A). 
19. Hydraulic oil pressure low (A & T/A). 
20. Turbine overspeed (T/A). 
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15910 – Gas Fueled Black Start Engine-Generator 
 
15910.1  General 
 
15910.1.1  Scope 
This section covers the furnishing of two natural gas fueled engine-driven electric generator units 
designated TBD and TBD.  Each engine-generator shall be located inside the Power Building within the 
limits as indicated in the Drawings and specified herein. 
 
The Seller shall be fully responsible to furnish a complete and coordinated package system. Each engine-
generator shall be a skid-mounted package unit consisting of engine-generator, generator controls, 
exhaust silencer/exhaust after treatment, remote radiators, auxiliary systems, emergency shutdown 
control station, and accessories as required for a complete operating system. 
 
15910.1.2  General 
Equipment furnished under this section shall be assembled in full conformity with drawings, 
specifications, engineering data, instructions, and recommendations of the equipment manufacturer 
unless exceptions are noted by Engineer. 
 
15910.1.2.1  Seismic Design Requirements. Seismic design requirements for products specified herein 
shall be as indicated in Section 21000 Site Meteorological and Seismic Data. 
 
15910.1.2.2  Coordination. All equipment specified in this section shall be furnished through a single 
engine-generator manufacturer or supplier who shall be responsible for the design, manufacture, 
coordination, and operation of the entire system. 
 
Each engine-generator unit shall be a standard product of the manufacturer and shall be a packaged type 
unit, fully shop assembled, wired and tested.  If disassembly is required for shipping of the engine-
generator unit, the engine-generator supplier shall reassemble the engine-generator unit onsite prior to 
installation. 
 
Seller shall verify that each component of the system is compatible with all other parts of the system; that 
all piping, materials, and motor sizes are appropriate; and that all devices necessary for a properly 
functioning system have been provided. 
 
Seller shall properly coordinate the work between the Suppliers of the equipment to be used with or 
connected to the engine-generator, to ensure that all provisions for mounting the accessories are 
included. 
 
15910.1.2.3  Governing Standards.  Except where modified or supplemented by these specifications, all 
equipment and materials shall be designed and constructed in accordance with the latest applicable 
requirements of the standard specifications and codes of ANSI, ASTM, NEMA, IEEE, EEI, EGSA, HEI, 
IFC, IBC, ISO, NFPA, SAE, STI, UL, and other such regularly published and accepted standards as well 
as state and local codes. 
 
15910.1.2.4  Identification. All equipment, valves, devices, panels, and control equipment denoted by a 
symbol and an identifying number shall be provided with equipment identification tag or nameplate. 
Equipment specified herein shall be identified in accordance with the Equipment and Valve Identification 
section. 
 
15910.1.2.5  Manufacturer’s Nameplates. Each major component of equipment shall have the 
manufacturer’s name, address, and catalog number on a nameplate securely affixed in a conspicuous 
place. The nameplate of a distributing agent only will not be acceptable. 
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The alternator shall have Class F insulation as defined by NEMA MG1-1.65 and temperature rise shall be 
within NEMA MG1-22.40 definition at rated condition. 
 
Three current transformers shall be furnished and installed in a box on the generator for generator 
differential current protection.  This requires all the winding leads to be brought outside the generator 
before forming the neutral.  After the neutral is formed, a current transformer shall be provided in the box 
for generator ground fault relaying.  The ground fault current transformer may be installed in the neutral 
grounding resistor as an alternative.  The characteristics of the current transformers used for differential 
protection shall be coordinated with those supplied in the generator switchgear.  Current transformer 
ratings are indicated on the Drawings and shall be confirmed by the coordination study. 
 
The alternator conduit box shall be sized to accommodate the separate phase leads, neutral leads, 
current transformers, voltage surge arrestors and capacitors, and connections as indicated on the 
electrical one-lines. 
 
The winding pitch shall be 2/3 pitch for use in paralleling with the utility or other units if desired. 
 
Harmonic filters shall be provided where determined by the supplier for proper operation when powering 
solid-state motor starters. 
 
An alternator winding heater shall be furnished as an integral part of the engine-generator unit. Alternator 
winding heater shall be rated 120 volts, single phase. The alternator winding heater control system shall 
include an interlock with the engine-generator unit so that the heaters are de-energized at all times that 
the generator field is energized. The supplier shall provide all internal alternator winding heater wiring and 
use branch circuit protection and shall be powered from the panelboard specified in paragraph 2-4.10 of 
this section.  
 
15910.2.4.3.1  Surge Protection. Each engine-generator shall be provided with a voltage surge system 
installed in the switchgear.  Surge arrestors shall be station class arrestors. 
 
15910.2.4.4  Fuel System. Each engine shall be furnished with a complete fuel gas train system suitable 
for attaching to piping from the natural gas distribution piping.  The fuel gas train shall include but not be 
limited to pressure regulators, pressure relief valves, electrically operated valves, manual shutoff valves, 
excess flow control valve, strainer, all stainless steel flexible connections, flame arrestor, and with any 
equipment required by the engine to accept the specified fuel and pressure listed under Design 
Conditions paragraph and as required to meet NFPA 37 requirements.  Fuel valves shall have stainless 
steel trim.  
 
The fuel gas train shall include two electrically operated valves for shutoff of the fuel and shall be spring-
closed when de-energized to shut off the fuel supply on engine shutdown.  The valves shall be dc powered 
and located upstream from the stainless steel flexible connectors in the fuel line, and shall open when 
engine start is initiated.  A manual shutoff valve shall be located upstream from the electrically operated 
valves. 
 
The excess flow valve shall be provided to restrict the flow of gas to each engine-generator by automatically 
closing in the event of a line failure due to line being completely cut, torn apart or otherwise separated.  
Excess flow valve shall be of an in-line type, with a manual by-pass, field adjustable, forged steel 
construction with a class 150 steel flanged end connection.  Excess flow valves shall be Total Valve Model 
“2600” or equal. 
 
The fuel system shall operate with the specified gas pressure and shall be furnished with any pressure 
reducing valves or other equipment required by the engine to accept the gas pressure as required.  In the 
event that two stages of pressure reducing valves are required, both shall be provided by the Supplier.  The 
pressure reducing valve or valves shall be constructed of suitable material for natural gas service and shall 
contain an internal pressure relieve valve.  The pressure reducing valve shall be provided with vent cap 
assembly to prevent the entrance of rain, snow, and insects.  Safety pressure relief valve shall be provided 
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downstream of the pressure reducing valves.  The outlet of the pressure relief shall be piped outdoors by 
the contractor during installation. 
 
A stainless steel flexible connection shall be provided for the fuel supply lines. 
    
Pressure taps with stainless steel shutoff valves shall be provided at the inlet and outlet of the regulators 
and electrically operated valves, and at the inlet of the carburetor.  Fuel pressure gauges shall be provided 
at the inlet of the regulator. 
 
If a portion or all of the fuel gas needs to be provided above the pressure specified in paragraph 2.2 of 
this section, the engine-generator manufacturer shall supply a pre-combustion gas pressurization skid for 
each unit.  The engine-generator must also be able to blackstart without the use of increased pressure 
gas and able to start the pre-combustion gas pressurization package and building and HVAC loads 
before receiving the higher gas pressure from the gas pressurization skid.  The gas pressurization skid 
must be provide with stainless steel flexible connections for all gas connections. 
 
If the engine-generators requires any natural gas fuel pressure greater or equal to 5 psig, the area shall 
be rated for a Class I Division 2 Group D environment around any potential leak sources from the high 
pressure gas.  The Seller shall provide drawings that identify gas leak sources and the extent of area 
classification associated with each leak source.   
 
The fuel system controls shall be as indicated in the control panel paragraph.   
 
15910.2.4.5  Exhaust Silencer. Each engine-generator unit shall be furnished with a complete exhaust 
system including an exhaust silencer, all stainless steel exhaust piping, stainless steel bellows expansion 
joints, and accessories required for a complete operating system. The entire exhaust system shall be 
designed and sized by the engine manufacturer.   
  
Expansion joints, anchors, hanger, and supports shall be provided for the exhaust piping so that no load 
is transmitted to the engine connections from the engine flexing, exhaust pipe weight, or thermal 
expansion. 
 
The expansion joint in the vertical riser immediately above each engine exhaust connection shall be 
provided with a suitable flange on one end for attaching to the engine exhaust connection, and an 18 inch 
butt welded connection on the other end.   
 
A wye type assembly shall be provided if the engine utilizes dual exhaust outlets, such that the exhaust 
from each engine shall be terminated with a single 18 inch butt weld connection.  Each wye type 
connector shall be all stainless steel with suitable end connections for connecting to the exhaust 
connections on the engine and shall include bellows type expansion joints in each leg of the wye 
assembly, designed for 4-1/2 inch axial compression. 
 
Each expansion joint shall be three ply, bellows type, fabricated of all stainless steel, and shall be 
designed for 4-1/2 inch axial compression.  The expansion joints shall be Hyspan “Series 2500 Laminated 
Bellows” or equal.  Insulation shall not be applied over the expansion joints. 
 
Removable insulation covers shall be provided for the exhaust silencer. The covers shall be of sewn 
construction with end closures and securing ties.  The covers shall be constructed of fiberglass-base 
fabric fill with asbestos free material and of suitable thickness to provide a cold face temperature of 150 
°F.  Covers shall be easily removed and replaced.  Covers shall allow removing the access cover. 
Minimum attenuation for the silencer for the following mid band frequencies shall be as follows: 
 

63 Hz 35 dB 
125 Hz 40 dB 
250 Hz 40 dB 
500 Hz 40 dB 
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1,000 Hz 35 dB 
2,000 Hz 35 dB 
4,000 Hz 35 dB 
8,000 Hz 35 dB 

 
15910.2.4.6  Starting System and Control Power. Each engine-generator unit shall be furnished with a 
complete electric motor start system including starting motors, cables and if required a battery pack with 
rack and battery charger.  The starting system and control power shall originate from either the 125Vdc 
centralized battery system (furnished by the Installation Contractor) or as determined by the Seller. 
 
The batteries shall be of the high rate, nickel-cadmium type and have a 24 volt output.  The batteries shall 
be electrically sized for the engine furnished using electric strip heaters to maintain minimum cell voltages 
of 0.65 volt per cell during initial starting, and 0.85 volt per cell throughout the cranking time for five 
consecutive starting attempts of 10 seconds each.  Battery voltages shall be maintained under the 
conditions specified herein.   
 
The battery charger shall be suitable for the nickel-cadmium battery pack. The charger shall have a DC 
output suitable to supply power for all continuous loads and to recharge the batteries from a fully 
discharged state to normal operating voltage within 8 hours.  The battery charger shall be provided with a 
NEMA 2 corrosion resistant enclosure.  The battery charger shall be provided with the following: on/off 
switch, DC ammeter, DC voltmeter, AC input and DC output circuit breakers or fuses, floating voltage 
equalization, equalizing timer, and relays with form c contacts for remote annunciation of loss of AC 
power, low battery voltage, and high battery voltage.  
 
The batteries, battery rack, and battery charger shall be located on the engine-generator skid.  The 
battery rack frame shall be constructed of corrosion resistant material. 
 
The engine-generator shall automatically supply power to the remote bus that powers the battery charger 
when it is operating and when utility power is not available. 
 
The battery charger shall be powered from a customer facility power source. 
 
The engine-generator shall automatically supply power to the remote bus that powers the battery charger 
when it is operating and when utility power is not available. 
 
15910.2.4.7  Cooling System. Each engine-generator shall be supplied with a remote-mounted radiator 
cooling system complete with radiator, expansion tanks, cooling water pumps, electric motor-driven 
fan(s), fan guard(s), thermostatic temperature control, booster pumps (if required by equipment supplied), 
all stainless steel expansion joints, high-water temperature cut out, electric jacket water heater, structural 
supports, and all accessories as required for proper operation.  The cooling system for each engine-
generator shall consist of two cooling loops, one for the jacket water and one for after cooler all to be 
piped to a single forced-draft radiator containing two separate (dual) cooling cores.  Each loop shall 
include an engine driven cooling water pump, temperature and pressure indicators, flexible connections, 
and all other accessories required for a fully operational system, all mounted on the engine-generator 
skid.  
 
Each engine and each associated radiator shall be furnished with flexible intake and discharge water 
connections.  Connections shall be all stainless steel corrugated hose with braid, and shall be Flexonics 
“Series 401M” or equal. 
 
The remote radiator shall be protected against thermal shock or damage from the engine-generator 
cooling system while operating in cold weather. 
 
The cooling system shall be filled with a permanent antifreeze mixture of the ethylene glycol type with rust 
inhibitor suitable for the minimum outdoor temperature conditions specified herein. 
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15910.2.4.7.1  Remote-Mounted Radiator. Each radiator shall be a dual-core horizontal-core unit with 
vertical air discharge with motorized fan(s) and structural steel support frame, and shall be suitable for 
operating in all types of weather conditions which may be encountered throughout the life of the 
equipment.  Each radiator shall be sized with sufficient capacity for cooling its associated engine-
generator running at full load and all other accessories required for proper operation during outdoor 
ambient temperature as specified in the service conditions section.  Each radiator shall produce a 
maximum of 85 dBA at 3 feet from the equipment.  Each radiator shall be no more than 16’-0” long by 8’-
0” wide. 
 
Each radiator shall be provided with support legs suitable for bolting to the concrete pad.  The length of 
the radiator support legs shall not be less than the required height for the expansion tank to be located at 
the highest point in the piping system. 
 
Contractor to coordinate number and location of support legs supplied. 
 
Each core tube bank manifold shall be removable for tube cleaning and access.  The cores shall be 
pitched to a drain connection with a shutoff valve.  The cores shall be capable of withstanding the 
pressure and flow required by the engine-generator during full load operation.  Water flow through either 
core shall have a maximum pressure drop of 6 psi at full load operation. 
 
Each core shall be furnished with an expansion tank for each cooling loop, to be located at the highest 
elevation in each piping system.  Each expansion tank shall include a pressure relief valve, low level 
switch, inspection port with cap, piping to the radiator cores, mounting brackets, all stainless steel flexible 
connections, and all other accessories required for safe operation with the radiator.  Each expansion tank 
shall be capable of being separated from the radiator and mounted at a higher elevation on a vertical 
surface, and shall include mounting brackets for such. Level switches shall alarm for low water level in the 
expansion tanks to the plant control system. 
 
The radiator fan shall be belt-driven, forced-draft, fixed-center, air foil section with aluminum blades.  
Each motor shall be 460 V, 60 Hz, 3-phase motor with TEFC enclosure and operate at a maximum speed 
of 1,800 rpm.  Motors shall be NEMA Premium Efficient type and shall include a motor space heater. The 
fan shall not operate above 11,200 fpm tip speed and shall avoid vibration sensitive speed ranges.  
 
Each radiator shall include a hot-dip galvanized steel frame, fan ring, lifting lugs, core guard, fan, fan drive 
guards and including radiator support legs.  Each support leg shall include bolt holes for fastening to a 
concrete equipment pad. 
 
All valves supplied with each remote radiator shall be individually labeled and numbered by the 
manufacturer as specified in the Identifying Devices section and shall be provided with a corresponding 
valve schedule. 
 
Radiator manufacturer shall be IEA, or equal. 
 
15910.2.4.7.2  Cooling Water Pumps. The jacket water and aftercooler cooling water pumps shall be 
sized to provide sufficient cooling flow to the radiator.  The pumps shall be either integral to the engine-
generator or mounted on the engine-generator skid.  The capacity of the water pumps shall be 
coordinated with the cooling water requirements of the engine-generator being supplied and with the 
radiator being supplied.  The jacket water pump shall be engine-driven through a belt drive. Required pipe 
sizes for the installation shall be indicated on the jacket water and aftercooler cooling water pump 
submittal.   
 
15910.2.4.7.3  Gauges. Pressure and temperature gauges shall be provided on both cooling water 
circuits at the inlet and outlet of the engine.  The gauges shall be the analog dial-type with stainless steel 
case, bezel, fittings, and stem.  The gauges shall be hermetically sealed with acrylic plastic or shatter-
proof glass window and shall have a 4-1/2 inch minimum dial size.  Gauge shall have contrasting 
markings against background and shall be sized such that the normal operating point will be at the 
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midpoint of its range. Temperature gauges shall be provided with thermowells and pressure gauges with 
ball type shutoff valves. 
 
15910.2.4.7.4  Radiator Local Control Panel. A motor starter with overload protection and field terminals 
shall be mounted within the control panel for operation and control of its associated remote radiator 
electric motor-driven fan(s), and all accessories as required for proper operation.  The radiator motor 
starter shall be housed in a NEMA 12 enclosure and shall include an external disconnect switch, motor 
starter with overload protection, circuit protection, control relays, if necessary, and field connection 
terminals.  Control panels shall be equipped with control power transformers. Each control panel shall 
automatically start and stop the radiator equipment in coordination with the engine-generator and shall 
include the accessories necessary to accept a remote run contact from its associated engine generator.   
 
The control panel shall, at a minimum, include the following instruments and control devices: 
 

Control Power ON Indication. 

Dry contact that closes for remote common alarm. 

Three-position selector switch with “RUN-OFF-AUTO” positions. 

Dry contact that closes and indicating light when the Jacket Water expansion tank 
water level is low. 

Dry contact that closes and indicating light when the Aftercooler water level is low. 

Dry contacts for Radiator selector switch in Running and In-Auto position. 

The control panel shall be provided with a three-position selector switch with the following positions: 
“RUN-OFF-AUTO”.  In the “RUN” position, individual water pumps and radiator fan(s) shall have local 
control for maintenance.  In the “AUTO” position, the radiator control panel shall be remotely started and 
stopped with the operation of its associated engine-generator.  Isolated contacts for when the unit is in 
the “AUTO” position shall be provided for remote indication. 
 
The control panel furnished shall conform to the requirements of Section 17053. 
 
15910.2.4.7.5  Jacket Water Heater. An electric jacket water heater shall be furnished with each engine 
to maintain jacket water at 90°F with a winter ambient temperature of 20°F.  The jacket water heater shall 
be thermostatically controlled. The power supply for the heater shall be 480 VAC and shall be wired by 
the Contractor. 
 
15910.2.4.8  Speed Increaser. If required, each engine-generator unit shall be provided with a speed 
increaser to match speeds of the engine driver and the generator.  The speed increaser shall be oil-
lubricated, conform to AGMA requirements and has AGMA service factor of at least 1.5, and shall have 
an efficiency of at least 98.5% at 1:1.2 ratio.  The speed increaser shall be parallel-shaft, helical or 
herring-bone gear type. The speed increaser bearing shall be radial bearing of the sleeve type and thrust 
bearing of the tilting-pad or anti-friction type. The ABMA L10 bearing life should be a minimum of 100,000 
hours. 
 
Flexible couplings shall be provided to suite driver and driven units and to prevent torsional vibration.   
 
15910.2.4.9  Couplings and Guards. Each engine-generator shall be provided with all coupling as part 
of the complete assembly. 
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Guards shall be supplied to protect personnel from hot and moving parts.  Guards shall be located so that 
normal daily maintenance inspections can be undertaken without their removal.  
 
15910.2.4.10  Control Panel. Each engine-generator unit shall have a control panel mounted on the 
engine-generator package.  The panel shall be provided with vibration isolators to prevent damage to the 
instruments from engine-generator vibration. 

 
The control panel shall be PLC based automatic control with safety features in accordance with Section 
17053.  Adequate clearance shall be provided between the panel and the engine to allow engine 
maintenance without moving the control panel.  The control panel shall be provided at minimum with the 
following HMI based indications and controls: 
 
 Analog Indications 

AC voltage (V) 
Power (kW) 
Volt-Amps (kVA) 
Power Factor 
Frequency (Hz) 
Coolant temperature (F) 
Oil pressure (PSI) 
Speed (RPM) 
 
Status Indications 
Equipment running status (all driven equipment) 
Control mode (droop, isochronous, load share, etc.) 
Control selection (local, off, remote) 
Startup sequence steps 
All alarm conditions 
Ready to start (all system start permits met) 
 
Trip Indications (with First Out Functionality) 
Low oil pressure 
Overspeed 
Overcrank 
Emergency stop 
Fault shutdown 
Spare 
 
Functions 
Start command 
Stop command 
Voltage control 
Control mode selection (droop, isochronous, load share, etc.) 

 
The control panel shall be provided with the following minimum hardwired devices: 

Non-resettable hour meter. 
Two normally open dry contacts that close when the engine is running and open when it is 
stopped. 
Dry contact that opens for remote common alarm. 
Three-position selector switch with “LOCAL-OFF-REMOTE” positions. 
Dry contact that closes when the selector switch is in “REMOTE” mode. 
Spare relay. 
Emergency stop pushbutton. 
Start pushbutton (with starting indication). 
Stop pushbutton (with stopping indication). 
Ready to start indicating light. 
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Over/under voltage programmable relay. 
Reverse power programmable relay. 
Over/under frequency programmable relay. 
Overcurrent programmable relay. 

 
The PLC shall have a Modbus TCP/IP (Ethernet) fiber optic communications link that includes all data 
required to replicate the local panel functionality on the remote control room DCS operator workstations.  
Critical controls shall be hardwired.  
 
15910.2.4.11  Emergency Stop Pushbutton.  A remotely located emergency stop pushbutton (one per 
generator) shall be furnished under this section and connected into the respective engine-generator 
control panel.  The pushbutton, when pressed, shall shut down the engine-generator regardless of the 
position of the RUN-OFF-REMOTE selector switch. Control wiring between the pushbutton and the 
engine-generator control panel shall be furnished by the Installation Contractor.  
 
15910.2.4.12  Electric Governor Control. The governor control shall be electronic and shall have the 
capability for speed control and load sharing (kW & kvar).  The equipment shall consist of, but not be 
limited to, the following: 
 

Governor actuator. 
Magnetic pickup for speed sensing. 
Monitoring of voltage and current for the generator 3 phase output. 
Load sensor. 
Speed sensor. 
Ramp generator for control of ramp time and idle speed. 
Speed control rheostat. 
Control power voltage regulation. 
Switch for selecting either isochronous or droop control mode. 
Controls for the following: 
 Rated speed. 
 Stability. 
 Gain. 
 Ramp time. 
 Low idle speed. 
 Load gain. 
 Droop. 
 De-droop. 
Rheostat for control of speed for synchronizing. 

 
The electronic governor control shall be furnished as a complete governor and control package, Device 
65.  All items except the governor actuator and magnetic pickup for speed sensing shall be furnished to 
the switchgear manufacturer for mounting in the generator switchgear as specified in Medium-Voltage, 
Metal-Clad Switchgear section.  The electronic package for speed control shall be Woodward 2301A load 
sharing and speed controls or equal. 
 
15910.2.4.13  Neutral Grounding Resistor. A neutral grounding resistor shall be furnished for 
connection to the generator.  Neutral grounding resistor and all components shall be designed, 
manufactured and tested in accordance with the latest applicable standards from NEMA, ANSI and IEEE. 
 
Resistor units shall be edge-wound type, constructed of stainless steel, with welded connections between 
units.  The edge-wound helix strap shall be wound around a refractory core reinforced by longitudinal 
steel supports.  Each resistor element shall be individually supported at each end by ceramic insulators 
and shell be designed to accommodate thermal expansion. 
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The frame assembly for edge-wound resistor units shall be constructed of corrosion-resistant, hot-dipped 
galvanized angle.  All members shall be assembled using stainless steel hardware and shall be of 
sufficient strength to withstand severe mechanical stress. 
 
The grounding resistor shall be provided with a screened safety enclosure and shall be suitable for being 
pad mounted outdoors.  A current transformer shall be provided within the resistor enclosure. 
 
Seller shall provide the following information pertaining to the Neutral Grounding Resistor: 

• Line-to-ground voltage rating 
• Time rating 
• Temperature rise 
• Current transformer rating 

 
15910.2.5  Factory Tests.  The manufacturer shall factory test each engine-generator set with its unit 
mounted control panel to demonstrate that the equipment conforms to specified requirements for load 
capacity.  Witnessing of the factory test by the Buyer will be required. 
 
All items included on the control panel shall be assembled, wired, and tested in the manufacturer's 
factory. 
 
The tests shall consist of repeated starts and stops, operation under a load bank at specified capacity 
frequency, voltage, phase, and power factor for a minimum of 1 continuous hour, and tests to 
demonstrate that each safety shutdown device is working properly.  Fuel consumption tests shall be 
performed at rated speed and power factor for full load, three quarters load, and half load to verify unit 
meets the specified maximum fuel consumption at the specified loads.  Units not meeting the specified 
maximum fuel consumption for the specified loads will not be acceptable. Submit certified copies of the 
factory test results prior to shipping the unit. 
 
15910.3  Field Quality Control 
 
15910.3.1  Installation Supervision. The equipment manufacturer shall furnish a qualified field 
installation supervisor during the equipment installation.   
 
Manufacturers' installation supervisor shall observe, instruct, guide, and direct the installing contractor's 
erection or installation procedures.  The equipment manufacturer will be provided with written notification 
10 days prior to the need for such services.  
 
The manufacturer's representative shall furnish a written report certifying that the equipment has been 
properly installed and lubricated; is in accurate alignment; is free from any undue stress imposed by 
connecting piping or anchor bolts. 
 
15910.3.2  Field Testing. Each unit shall be mechanically checked for proper operation.  Prior to the 
Field System Operation Test, each alarm and safety shutdown shall be checked by artificially simulating 
an alarm condition.  Defective equipment and controls disclosed by the tests shall be replaced or 
corrected, and the packages placed in satisfactory operating condition.   
 
Each engine-generator set shall be tested to demonstrate that the equipment conforms to specified 
requirements for load capacity, and starting duty.  Demonstration shall include paralleling, automatic 
synchronizing, and load sharing. 
 
The complete system (engine, generator, fuel system, exhaust system, remote radiators and control 
panel) shall be field tested together by the manufacturer as a complete system to assure compatibility. 
 
Each unit shall be individually tested, consisting of repeated starts and stops, operation under load bank 
at the specified power rating and power factor for the duration listed below.  After each unit has been 
individually tested, they shall all operate synchronously in parallel under load bank, for the time durations 
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listed below.  Before each test, each engine shall be running at steady state conditions as determined by 
the instrument reading. 
 

• Individually load bank test for four (4) continuous hours at the specified 
power rating and power factor within normal operating conditions of the 
unit without any alarm conditions. 

• Demonstration of four (4) starts. 
• After each unit has been individually tested, they shall start, and 

automatically synchronously operate in parallel operation. This shall 
consist of four (4) starts followed by 30 minutes of continuous operation at 
the specified power rating and power factor within normal operating 
conditions of the units without any alarm conditions.  Tests shall include 
de-energizing normal power. 

 
After each engine-generator has been individually load bank tested, each unit shall be performance 
tested that shall include demonstration of four (4) starts of the specified loads listed in Paragraph 2-2.01 
in the order listed followed by 30 minutes of continuous operation per start, all within normal operating 
conditions of the unit without any alarm conditions or use of a load bank. 
 
Seller shall furnish the lubricants, load bank(s), as well as all personnel necessary to perform the tests. 
 
At the option of the buyers, an independent laboratory will be provided by the Buyer for the exhaust gas 
sampling and analysis during the individual 4 hour load test of the engine.  The laboratory analysis will be 
used for verification that the units meet the guaranteed emissions and NSPF regulations. 
 
Any retesting or modifications to the equipment to meet the above requirements and emission guarantees 
shall be approved by the Engineer.  All costs of modifications and retesting, including the independent 
laboratory for air emission testing, shall be at no cost to the Buyer.   

 
The following items shall be measured, recorded at 15 minute intervals, and submitted in a field test 
report: 

• Outdoor ambient temperature. 
• Indoor ambient temperature. 
• Barometric pressure. 
• kW output. 
• Engine speed, rpm. 
• Engine jacket water temperature. 
• Engine oil pressure. 
• Start time. 
• Completion time. 

 
Test reports shall be submitted and verify that the specified tests have been performed and shall state 
results. 
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16031 - Cylindrical Rotor Generators 

 
16031.1  General 
 
16031.1.1  Scope of Supply 
The scope of supply shall include the furnishing of a 3-phase alternating current cylindrical rotor 
synchronous machine as specified in Section 01100, herein, and on attached Cylindrical Rotor 
Generators Specification Sheets.  Salient pole or 4-pole type generators will be considered acceptable by 
Engineer given that generator type is Seller’s standard and that Seller provides sufficient information, as 
determined by the Buyer, for the Engineer’s review.   
 
16031.1.2  Items Furnished by Others and Interfaces 
Section 01100 contains a listing of items furnished by others and not in this scope of supply.  
 
16031.1.3  Performance and Design Requirements 
Performance and design requirements for the equipment to be furnished under this article of these 
specifications are indicated on attached Cylindrical Rotor Generators Specification Sheets. 
 
16031.1.4  Codes and Standards 
Work performed under these specifications shall be done in accordance with the following codes and 
standards.  Unless otherwise specified, the applicable governing edition and addenda to be used for all 
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved 
edition and addenda.  If a code or standard is not jurisdictionally mandated, then the current edition and 
addenda in effect at the date of this document shall apply.  These references shall govern the work 
except where they conflict with the Buyer's specifications.  In case of conflict, the latter shall govern to the 
extent of such difference: 
 

Work In Accordance With 

Rotating electrical machinery ANSI C50, NEMA MG1 and all referenced 
documents 

 
16031.1.5  Not Used 
 
16031.1.6  Not Used 
 
16031.1.7  Test Requirements 
The following testing shall be conducted in accordance with the specified source.  This testing is to be 
considered part of the defined Scope of Work, and all associated costs are the responsibility of the Seller 
unless specifically identified as  Optional or Buyer-conducted.  Tests identified as an option are to be 
priced separately.  If identified as Buyer-conducted, costs for the initial test will be the responsibility of the 
Buyer.  However, the Seller is responsible for all costs associated with correcting deficiencies and 
retesting in the event of a test failure: 
 

Tests In Accordance With Conducted By 

Nondestructive testing on each rotor 
forging 

Seller's standards Seller 

Dynamic balancing of completed rotor Seller's standards Seller 

Overspeed testing of completed rotor Seller's standards Seller 

High potential testing on completed 
stator and rotor coils 

Seller's standards Seller 
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Tests In Accordance With Conducted By 

Shop tests in accordance with Article 
16031.2.11 of these specifications 

Seller's standards Seller 

 
16031.1.8  Technical Attachments 
Technical attachments relevant to the work under this section are listed in Section 01100. 
 
16031.1.9  Supplemental Specifications 
Technical supplemental specifications that are applicable to the work covered under this technical 
specification section are identified and included in Section 21000. 
 
16031.2  Products 
 
16031.2.1 General Requirements and Construction 
The generator shall be a 3-phase alternating current cylindrical rotor synchronous machine.  The 
generator (and collector rings if used) shall be totally enclosed in a housing.  All generator windings shall 
be copper.  Unless otherwise specified, the generator shall be rated for continuous use. 
 
The generator efficiency shall be at least 98.5 percent at unit rating, including bearing, windage, and seal 
losses. 
 
The rated generator terminal voltage shall be as specified in the Cylindrical Rotor Generators 
Specification Sheets included at the end of this section. 
 
16031.2.1.1  Stator Core.  The stator core iron shall be made of high quality laminated, nonaging, silicon-
alloyed steel sheets with high permeability, and with each side insulated.  The clamping system shall be 
of the through-bolt design to ensure constant and uniform pressure upon the core iron laminations by 
means of press plates and press fingers.  The generator shall be designed so that the through-bolts can 
be retightened after the stator coil installation is complete. 
 
Variations to the above described core lamination clamping system to suit the manufacturer's standard 
design will be allowed as long as the intent of the specifications is met and subject to approval by the 
Buyer. 
 
16031.2.1.2  Stator Winding and Terminals.  The stator winding shall be star connected.  All six 
terminals shall be brought out of the machine and shall be available for external connections.  Either end 
of the winding shall be designed for use as a neutral bus or for use as the main generator power leads.  
The generator neutral connection rating in amperes shall be the same as the generator line terminal 
rating and shall be based on the maximum MVA rating of the generator operating at minimum allowable 
generator terminal voltage.  The generated stator voltages shall reach a positive maximum in the order 
required by the Buyer. 
 
Variations to the above design philosophy regarding main and neutral bus connection points to 
accommodate the manufacturer’s standard design may be allowed subject to approval by the Buyer. 
 
The main power lead terminal bushings shall be spaced to permit connection to the Buyer's generator 
terminal conductor system.  The main power lead terminal bushings shall be furnished with spade type 
terminals drilled for connection to the specified Buyer's generator terminal conductor system.  Flanges or 
provisions for attaching the Buyer's generator terminal conductor system to the generator high voltage 
line bushings shall be furnished.  The main power lead terminal bushings shall be located such that the 
Buyer’s interface point is near the termination cabinet entrance point. 
 
The Seller shall provide drawings and information required to assist the Buyer and the generator terminal 
conductor system contractor with the design and installation of the Buyer's generator terminal conductor 
system. 
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16031.2.1.3  Insulation and Maximum Temperatures.  The insulation of the armature windings, field 
windings, and collectors shall be Class F.  The temperature rises and total temperatures shall not exceed 
those permitted for Class B. 
 
The stator coil insulation shall be a vacuum pressure, resin impregnated, mica type system.  Windings 
shall be insulated for the full rated voltage to ground with no grading of insulation. 
 
16031.2.1.4  Stator Winding Support Structure.  The stator winding support structure shall be designed 
to resist all forces resulting from a maximum possible short-circuit torque which could occur and other 
forces imposed during normal and abnormal operation.  The support structure shall also be designed to 
absorb thermal expansion of the stator winding bars without undue stress to any part. 
 
16031.2.1.5  Short-Circuit Requirements.  The machine shall be designed to withstand without failure a 
short circuit of any kind at its terminals while operating at any load or voltage within the generator's 
permissible operating range.  Maximum phase current will be limited by external means to a value which 
does not exceed the maximum phase current obtained from a 3-phase short circuit. 
 
16031.2.1.6  Short-Circuit Ratio.  The measured value of short-circuit ratio at rated voltage and rated 
stator current shall not be less than the value specified on the Cylindrical Rotor Generators Specification 
Sheets. 
 
16031.2.1.7  Mechanical Strength of Rotor.  The rotor shall be designed, mechanically, to withstand the 
startup and operational requirements required by the prime mover. 
 
16031.2.1.8  Lubricating Supply System.  The generator shall share the common bearing lubrication 
system provided by the turbine manufacturer.  The generator, when purchased separate from the turbine, 
shall be provided with all generator and collector bearing lubricating oil piping as required to meet up with 
and match up with the piping that is provided with the turbine bearing lubrication system. 
 
16031.2.1.9  Cooling of the Machine.  The generator cooling system shall be as specified on the 
Cylindrical Rotor Generators Specification Sheets.  Alternatives to generator cooling will be evaluated 
provided all data sheets, guarantee points, and performance curves are provided with Seller’s proposal. 
 
16031.2.1.10  Power Factor.  The rated power factor at the machine terminals shall be as specified on 
the Cylindrical Rotor Generators Specification Sheets for lagging (overexcited) power factor.  The 
generator shall be capable of continuous operation at both the lagging and the leading power factors 
specified on the Cylindrical Rotor Generators Specification Sheets. 
 
16031.2.1.11  Not Used. 
 
16031.2.1.12  Not Used. 
 
16031.2.1.13  Temperature Detectors.  Embedded resistance temperature detectors (RTDs) shall be 
furnished as specified in Cylindrical Rotor Generators Specification Sheets for determining the generator 
stator winding operating temperatures. 
 
In addition, for machines with direct cooling of the stator winding, the temperature of the cooling medium 
at the outlet of the winding shall be measured with at least three temperature detectors. 
 
Detectors for indicating the inlet and outlet air temperatures to the collector ring or exciter housing shall 
be provided for all machines. 
 
Detectors shall be provided in the generator and exciter journal bearings. 
 
All temperature element leads shall be brought out and terminated in Seller-supplied terminal boxes. 
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16031.2.1.14  Generator Grounding.  The generator stator frame shall be provided with a minimum of 
two grounding pads located diametrically opposite at the corners of the structure, each with two or four 
threaded holes and associated bolts for attachment of the station grounding conductors.  The hole 
spacings and size will be determined by the Buyer during detailed design. 
 
16031.2.1.15  Not Used. 
 
16031.2.1.16  Generator Drying.  The generator shall be shipped in weatherproof crates or under 
protective covers. The Seller shall carefully examine the equipment at site to see if electrical windings 
have become wet and whether and how the machine should be dried before subjecting it to full voltage.  
The responsibility of placing the full voltage on the machine shall rest entirely with the Seller. 
 
16031.2.1.17  Subtransient Reactance.  The direct axis subtransient reactance at the saturation level 
corresponding to rated voltage shall be as specified in the Cylindrical Rotor Generators Specification 
Sheets. 
 
16031.2.1.18  Space Heaters.  The generator and exciter shall be equipped with space heaters.  Space 
heaters shall be suitable for operation at the voltage specified in the Cylindrical Rotor Generators 
Specification Sheets.  Seller shall provide all equipment, controls, and accessories to ensure that space 
heaters will be energized when the generator is off-line and will be de-energized when the generator is on 
line. 
 
16031.2.2  Terminal Accessories 
The generator shall be equipped with the following accessories. 
 
16031.2.2.1  Terminal Enclosure.  The generator terminal enclosure shall be suitable for the installation 
location and shall preserve the integrity of the specified line terminal conductor system. 
 
16031.2.2.2  Bushings and Current Transformers.  The generator shall be equipped with six dry type 
generator bushings.  Current transformers, suitable for relaying and metering service, shall be furnished 
as specified on the Cylindrical Rotor Generators Specification Sheets.  Unless otherwise specified by the 
Buyer, the current transformer ratio shall be chosen so that, at rated generator current, the secondary 
current output is approximately 75 to 80 percent of the current transformer secondary rating.  A terminal 
box, complete with shorting type terminal blocks, shall be furnished for mounting near the bushing current 
transformers to which all bushing current transformers will be wired.  The Seller shall provide terminal 
blocks, terminal box, and terminal block markings that are acceptable to the Buyer.  Current transformers 
specified as laboratory calibrated shall have the results plotted to create secondary excitation 
characteristics, ratio correction factor, phase angle correction factor, and transformer correction factor 
curves.  Laboratory test data will be used in completing the turbine generator performance tests.   
 
16031.2.2.3  Generator Neutral.  One complete set of materials and accessories necessary to 
electrically connect and close the generator neutral at the generator neutral bushings shall be furnished.  
The conductors between neutral bushings shall be copper and shall be rated for 122° F ambient.  A metal 
enclosure which completely encloses the generator neutral interconnecting buswork shall be furnished.  
The generator neutral shall be capable of accepting and connecting to the neutral conductor system 
specified on the Cylindrical Rotor Generators Specification Sheets. 
 
16031.2.2.4  Neutral Conductor System.  Where the neutral grounding conductor system is specified to 
be provided by the Seller, this article applies. 
 
If cable and raceway are specified for the neutral grounding conductor system, the Seller shall furnish all 
suitable clamp type cable connectors, termination kits, glands (if applicable), cable, nonmagnetic 
raceway, and nonmagnetic raceway fittings for connecting the generator neutral buswork and neutral 
enclosure to the neutral grounding assembly.  The cable shall be shielded copper cable with insulation 
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suitable for continuous operation at 1.5 times the generator line-to-neutral voltage.  The Seller shall 
provide the raceway required to protect the entire length of the neutral cable connection. 
 
If bus duct is specified for the neutral grounding conductor system, the Seller shall furnish all bus duct 
and all associated hardware and equipment for connecting the generator neutral buswork and neutral 
enclosure to the neutral grounding assembly. 
 
16031.2.2.5  Neutral Grounding Assembly.  If specified on the Cylindrical Rotor Generators 
Specification Sheets, the Seller shall furnish a generator neutral grounding resistor assembly.  The 
assembly shall include a sheet metal steel indoor cubicle, a neutral grounding resistor and neutral 
grounding current transformers .  If specified on the Cylindrical Rotor Generators Specification Sheets, a 
neutral isolation switch shall be included in the neutral grounding assembly.  The neutral grounding 
assembly shall be capable of accepting and connecting to the neutral conductor system specified on the 
Cylindrical Rotor Generators Specification Sheets.  
 
The  resistance shall be selected so that the resistor kW dissipation during a phase-to-ground fault is 
equal to or greater than the generator and generator terminal equipment system charging kVA.  In 
general, the phase-to-ground current should be limited to 400 amperes. 
 
The resistor rating shall be adequate to maintain the phase-to-ground current for the specified fault 
duration without damage. 
 
The secondary connections of the generator neutral grounding current transformer shall be wired out to a 
shorting terminal block in a Seller-supplied terminal box for use by the Buyer. 
 
16031.2.2.6  Surge Protection and VT Equipment 
Surge protection shall be furnished in accordance with applicable IEEE standards. 
 
16031.2.3  Generator Cooling System 
A cooling system of the type specified on the Cylindrical Rotor Generators Specification Sheets shall be 
provided for safe and reliable operation of the generator stator and rotor.  The cooling system shall be 
complete with all equipment, materials, and accessories.  A complete scope document and technical 
description of the system offered to meet the requirements of these specifications shall be submitted with 
the proposal. 
 
An open air-cooled machine shall be as described in Article 16031.2.3.3 titled Open-Ventilated Air-Cooled 
System. 
 
16031.2.3.1  Not Used. 
 
16031.2.3.2  Not Used. 
 
16031.2.3.3  Open-Ventilated Air-Cooled System.  Open-ventilated air-cooled generators are cooled by 
ambient air drawn into the generator through inlet filters and exhausted through an outlet duct. 
 
16031.2.3.3.1  Indoor units.  Indoor units shall be designed to have an inlet filter mounted in the wall of 
the building, with the filtered air being ducted to the generator air inlet flanges. 
 
The hot exhaust air will be ducted from the generator to the outside of the building. 
 
Air silencers shall be provided for fitting into the inlet and exhaust ducts.  The silencers shall be 
constructed from heavy gauge galvanized steel, and they shall be filled with a sound absorbing material 
which is nonhygroscopic, verminproof, and noncombustible. 
 
16031.2.3.3.2  Not Used. 
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16031.2.3.3.3  Filter types.  Unless specified otherwise, the filters shall be of the adhesive impregnated 
replaceable media type, protected on the outside by angled louvers. 
 
Where extended filter life is specified, self-cleaning filters of the pulse clean type shall be provided.  
These filters shall be housed in a free-standing module which is connected to the generator air inlets. 
 
16031.2.3.3.4  Alarms.  The Seller shall provide differential pressure switches with contacts to alarm 
when the filters are clogged. 
 
16031.2.4  Collector 
If the generator is furnished for use with a static type excitation system, then a collector shall be furnished 
with the following features: 
 

1. An enclosure which is suitable for location either indoors or outdoors. 
 

2. It shall be air-cooled with ventilation provided by a centrifugal blower which is integral 
to the collector shaft assembly. 

 
3. Forged steel collector rings and bushings with subsurface ventilation. 

 
4. Brush holders, which are gang mounted in magazine assemblies, have constant 

force springs and removable insulated handles to facilitate on-line brush 
replacement. 

 
5. Class F insulation of dc power circuit components (main leads; brush rigging; slip ring 

assembly; and radial, axial, and flexible leads on the shaft). 
 

6. An insulating separator between polarities to reduce the risk of short circuit during 
brush changing operations. 

 
7. Silver-plated and bolted dc power circuit joints. 

 
8. Outboard, double insulated bearing, if required to provide smooth operation to 

contribute to stable brush performance. 
 

9. Replaceable filters for the air inlet. 
 

10. Exhaust duct. 
 

11. Replaceable filter for the outlet of the exhaust duct to capture all dust from the 
brushes. 

 
The enclosure shall include a base which supports the stationary components and a door on each side.  It 
shall include grounding pads, air temperature resistance temperature detectors, and space heaters. 
 
Brushes shall be made of carbon with a minimum expected life of 6 months. 
 
A convenience outlet shall be provided adjacent to both access doors.  The housing shall be provided 
with interior lighting.  The outlets, light switch, and light fixtures shall be of the weatherproof type for 
durability. 
 
All wiring shall terminate on terminal blocks located near the base. 
 
The collector and static excitation equipment shall be capable of accepting and connecting to the collector 
conductor system specified on the Cylindrical Rotor Generators Specification Sheets. 
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16031.2.5  Excitation System 
The generator excitation system shall be furnished in accordance with the following articles that support 
the specified requirements indicated on the Cylindrical Rotor Generators Specification Sheets.  The 
excitation system shall be complete with all equipment, materials, and accessories.  A complete scope 
document and technical description of the system offered to meet these requirements shall be submitted 
with the proposal. 
 
The equipment offered by the Seller shall have a proven record of high availability and reliability; minimal 
maintenance; ease of servicing; accurate, fast, and responsive control; long life; and safe operation at the 
service conditions. 
 
The excitation system shall be sized to provide adequate field voltage and current to continuously 
produce generator rated MVA at the maximum rated generator output voltage.  Sufficient redundancy 
shall be provided to allow for device failure and replacement without compromising the required turbine 
generator availability.  The excitation system must withstand, without damage, any faults or abnormal 
operation of the synchronous machine. 
 
Brushless excitation systems (brushless exciter, silicon power diodes, and silicon controlled rectifier 
(SCR) excitation system) shall be as described in the article titled Brushless Excitation System.   
 
16031.2.5.1  Definitions.  The following definitions are in accordance with IEEE 421.1 and define the 
performance requirements specified on the Cylindrical Rotor Generators Specification Sheets: 
 

1. Excitation System Nominal Response:  The rate of increase of the excitation system 
output voltage determined from the excitation system voltage response curve, divided 
by the rated field voltage. This rate, if maintained constant, would develop the same 
voltage-time area as obtained from the actual curve over the first half-second interval 
(unless a different time interval is specified). 

 
2. High Initial Response.  The excitation system shall be capable of attaining 95 percent 

of the difference between the available ceiling voltage and rated load field voltage in 
0.1 second or less. 

 
3. Ceiling Voltage.  The maximum direct voltage that the excitation system is able to 

supply from its terminals under defined conditions. 
 

4. Station Service Electrical System.  The station service electrical system provides 
electrical power to the plant auxiliary loads.  If excitation power is obtained from this 
source, the transient loads and the transient effects of station service transfer 
schemes shall be considered. 

 
16031.2.5.2  Brushless Excitation System (Rotating Rectifier Exciter).  The brushless excitation 
system shall be furnished as specified on the Cylindrical Rotor Generators Specification Sheets.  The 
brushless excitation system shall consist of a rotating exciter, exciter power supply equipment, excitation 
cubicle, and an operator interface.  The exciter silicon power diodes and SCR control system shall be as 
follows. 
 
16031.2.5.2.1  Rotating exciter.  A rotating rectifier exciter assembly directly connected to the generator 
shaft shall be furnished and shall include the following: 
 

1. An alternating current main exciter with a rotating armature.  The output from the 
rotating armature shall feed along the shaft to a rotating rectifier assembly. 

 
2. A rotating rectifier assembly including silicon diodes, indicating fuses, and other 

components shall be included.  The output from the diodes shall be transmitted along 
the shaft to the rotating generator field.  The fuses shall protect against diode failure 
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and shall be series connected with the diodes.  Each fuse shall have an indicating 
device to show whether or not it has blown.  Necessary instrumentation and operator 
access shall be furnished for viewing the fuse assembly during operation.  A 
sufficient quantity of fuse-diode components shall be furnished so that continuous 
operation at maximum generator output is achieved with at least 80 percent of the 
diodes per phase in operation. 

 
3. Variations to the above described blown fuse indication to accommodate the 

manufacturer's standard design (electronic ripple detection, etc.) may be allowed as 
long as the intent of the specifications is met and is subject to approval by the Buyer. 

 
4. Necessary Internal Connections.  All rotating components shall be solidly connected 

together.  No external leads between the exciter and the generator field shall be 
required. 

 
The rotating equipment shall be totally enclosed.  The covers shall be easily removable for maintenance 
and inspection and access doors shall be provided.  Adequate illumination shall be provided in the 
interior.  Dual element thermocouples for measurement of hot and cold air temperatures and bearing 
metal temperatures shall be furnished.  A connection shall be provided in the cold air system for insertion 
of the Buyer's temperature control detector and well. 
 
A convenience outlet shall be provided on each side of the exciter housing. 
 
16031.2.5.2.2  Exciter power supply equipment.  If a permanent magnet pilot exciter is specified on the 
Cylindrical Rotor Generators Specification Sheets, it shall be sized to provide power to the voltage 
regulator and the main exciter for all specified operating conditions.   
 
16031.2.5.2.3  Excitation cubicle.  A complete static voltage regulator and associated excitation 
switchgear, including the exciter field breaker (if required by manufacturer's standard design), mounted in 
a free-standing, dustproof, metal-enclosed cubicle shall be furnished.  Necessary convenience outlets 
and incandescent lights with switches shall provide adequate lighting and receptacles for equipment 
maintenance.  Thermostatically controlled space heaters shall be provided to ensure proper ambient 
temperature and to prevent condensation.  All equipment mounted inside the housing shall be completely 
wired with all instrument, meter, and control leads wired to terminal blocks for external connections.  All 
major items of equipment shall be identified with engraved nameplates acceptable to the Buyer.    Inside 
the housing, the following equipment shall be mounted and wired: 
 

1. One complete set of terminal blocks for wiring and nameplates. 
 

2. One static type voltage regulating unit. 
 

3. One regulator voltage transducer. 
 

4. One static type amplifier panel. 
 

5. One static type power panel. 
 

6. One static type excitation limiter panel (maximum and minimum). 
 

7. One reactance cross-current compensator (line drop compensation). 
 

8. One static type damping panel. 
 

9. One exciter field breaker (if required). 
 

10. Suitable exciter field current shunt. 
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11. Reactive droop compensator for parallel operation. 

 
12. One set of pull fuses for control power. 

 
13. Solid-state or motor-operated bias adjuster. 

 
14. Solid-state or motor-operated voltage adjuster. 

 
15. Automatic ground detector. 

 
16. Space heaters and thermostat. 

 
17. One volt per hertz regulator. 

 
18. Volts per hertz protection system. 

 
19. One generator field overexcitation protection module with inverse time delay. 

 
16031.2.5.2.4  Insulation.  The insulation of the exciter shall be Class F.  The temperature rises shall not 
exceed those permitted for Class B. 
 
16031.2.5.3  Not Used. 
 
16031.2.5.4  Not Used. 
 
16031.2.5.5  Additional Requirements.  The following additional requirements apply to all excitation 
systems. 
 
16031.2.5.5.1  Voltage regulator.  The voltage regulator shall be supplied with a means of both 
automatic and manual voltage regulation. 
 
Manual voltage regulator shall provide the operator with a means to regulate the excitation system 
voltage when the automatic regulator is not functional. 
 
Automatic regulation of voltage shall be provided by means of an automatic voltage regulator of the 
continuously acting type. 
 
The automatic or manual voltage regulator shall maintain the generator terminal voltage within plus or 
minus 0.5 percent of the voltage set point over the range from no load to full load at the rated generator 
frequency.  Variations in generator terminal voltage shall not exceed plus or minus 1 percent with 
variations in frequency of plus or minus 10 percent. 
 
An automatic tracking device shall be provided so that the manual regulator set point follows the 
automatic regulator set point, and transfer from automatic to manual voltage regulation is provided 
without change in the excitation value. 
 
A "bumpless" transfer function shall be provided to allow transfer from the manual to automatic regulator 
control without an increase or decrease in excitation value.  This shall be initiated manually by the 
operator.  The operator shall be provided with a remote meter to ensure equal set point values before 
transfer is initiated. 

 
The control functions are as follows: 
 

1. Automatic Voltage Regulator (AVR).  The gate pulse phase of the thyristor rectifier is 
adjusted so that the generator terminal voltage achieves the voltage set value (90R). 
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2. MEC.  The gate pulse phase of the thyristor rectifier is adjusted so that the generator 

field current becomes equal to the field current set value (70R). This function is used 
for testing purposes only. 

 
3. Voltage setting (90R). The AVR control target value (voltage set value). 

 
4. Field current setting (70R).  The MEC control target value (field current set value).  

This function is provided for testing / commissioning purposes. 
 

5. Overexcitation Limiter (OEL).  This function limits the field over-current of the 
generator.  This function shall have an operation delay characteristic (inverse time 
characteristic), to allow for overexcitation operation that supplies a current in the 
event of a power system fault. 

 
6. Underexcitation Limiter (UEL).  This function shall automatically limit the reactive 

power absorbed by the synchronous machine under all operating conditions.  It shall 
have adjustable limiting characteristics to coordinate with the machine’s underexcited 
capability curve and shall smoothly control and maintain excitation in a stable 
manner. 

 
7. Voltage-per-Frequency Limiter (VPFL).  This function limits overvoltage per hertz of 

generator and main step-up generator transformer. 
 

8. 90R Automatic Follow Up (AFU).  90R of the standby system is made to follow 90R 
of the operational system. 

 
9. Automatic System; Excitation System Starting.  This function performs automatic 

start sequential control during excitation system starting. 
 

10. Power System Stabilizer (PSS).  A ΔP-PSS function shall be provided. A stabilization 
signal shall be output to the AVR to suppress active power disturbances. 

 
The excitation voltage regulator shall be provided with set point adjusters (with position indicating meters) 
to allow local and remote control of the manual and automatic regulator set points. 
 
Compensator(s) shall be furnished, if required, to provide regulator droop for sharing reactive line current 
between paralleled machine and/or provide line drop compensation to regulate voltage at a remote point 
from the generator terminals. 
 
If specified on the Cylindrical Rotor Generators Specification Sheets, provisions shall be made for 
isochronous mode control for island operation which shall include mode selection from the main control 
room. 
 
An automatic field buildup circuit shall be furnished that automatically energizes the field circuit for a 
controlled period of time after the ac input power breaker closes.  The flashing power source will be 
provided from a battery source or permanent magnet generator (PMG). 
 
The voltage regulating equipment shall be provided with a rapid de-excitation circuit. 
 
16031.2.5.5.2  Protection.  The following protections shall be provided, as a minimum, for the generator 
excitation system. 
 
Overexcitation protection shall be provided to prevent excessive, sustained ceiling excitation voltage from 
increasing damage to either the excitation equipment or the generator.  This protection shall consist of the 
following as a minimum: 



SPGF Passaic Valley Sewerage Commission 
Power Generation System 

Issued for Permit Review 
193946.67.9120 29December2017 
 

 
Source: 16031, 2016, v2.2 Cylindrical Rotor Generators Page 101 of 270 

 

 
1. Overexcitation trip to trip the machine if excessive excitation remains for a 

predetermined time, both in automatic and manual operation. 
 

2. An adjustable limiting device which will automatically prevent operation above the 
rated generator overexcitation capability. 

 
A volts/hertz regulator shall be furnished to provide a continuously acting limit to the maximum volts/hertz.  
The volts/hertz shall act only in the automatic regulator. 
 
Automatic and continuous ground detection equipment shall be provided to detect grounds in the 
generator field.  Facilities shall be provided to permit in-service tests of the ground detection system at 
any time.  Ground detection shall be relayed via a contact for remote annunciation in the main control 
room. 
 
Underexcitation protection shall be provided so that the synchronous machine voltage regulator shall be 
limited by means of an adjustable limiting device which will automatically prevent operation below the 
rated generator capability for underexcitation operation. 
 
A voltage unbalance detector circuit shall be provided.  Loss of regulator sensing voltage shall transfer 
the regulator from automatic to manual.  Remote annunciation shall be provided in the main control room 
for loss of metering and regulating voltage transformer signals. 
 
16031.2.5.5.3  Instrumentation and alarms.  A field temperature indicator/transmitter shall be provided 
to transmit the temperature of the main generator field to the facility control room for display purposes. 
 
Transducers shall be provided as applicable for generator field voltage, generator field current, and null 
balance.  Output of the transducers shall be as specified on the Cylindrical Rotor Generators 
Specification Sheets. 
 
Alarm contacts shall be provided for the Buyer's use to indicate overexcitation limit, underexcitation limit, 
and volts/hertz limit in addition to those limits specified elsewhere and those recommended by the 
manufacturer. 
 
Test switches shall be furnished to permit isolation of the voltage regulator from the generator voltage 
transformers.  Separate shorting switches shall be provided to permit isolation of the generator current 
transformer. 
 
16031.2.5.5.4  Metering.  The following metering package, as a minimum and as applicable, shall be 
provided locally on the regulator or cubicle mounted on the front of the metering section: 
 

1. Exciter field voltage. 
 

2. Exciter field current. 
 

3. Exciter field rectifier ac input voltage. 
 

4. Generator terminal voltage. 
 

5. Manual regulator output. 
 

6. Automatic regulator output. 
 

7. Ac voltage error (difference between the generator voltage signal and the automatic 
voltage adjusting signal). 
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8. Underexcitation limiter output. 
 

9. Overexcitation limiter output. 
 

10. Volts/hertz limiter output. 
 

11. Transfer voltmeter. 
 
All meters shall be located on the metering panel of the cubicle. 
 
16031.2.5.5.5  Excitation cubicle construction.  Equipment associated with the excitation system shall 
be mounted in a free-standing sheet metal enclosure with front and back access doors.  Necessary 
convenience outlets and incandescent lights with switches shall provide adequate lighting and 
receptacles for equipment maintenance.  The Buyer will provide ac power for the lights and receptacles. 
 
Thermostatically controlled space heaters shall be provided to ensure proper ambient temperature and to 
prevent condensation. 
 
Ventilation shall be provided.  Where heat cannot be dissipated with natural ventilation, forced ventilation 
of adequate size shall be included in the panel or cabinet, with suitable screened and filtered openings. 
 
The Seller shall securely fasten phenolic nameplates to identify the equipment and devices in the 
cubicles. 
 
A copper ground busbar with terminal lugs running the full length of each panel shall be provided and 
installed in the cubicle. 
 
16031.2.6  Unit Synchronizing 
When specified on the Cylindrical Rotor Generators Specification Sheets, a packaged control system for 
synchronizing the generator shall be provided.  The synchronizing relays/circuitry shall be capable of 
manual and automatic synchronizing. 
 
The manual synchronizing scheme shall be able to be operated independent of the automatic portion so 
that manual synchronizing of the unit can be performed even if the automatic unit is out of service.  It is 
not required that the manual synchronizing circuitry be independent of the automatic circuitry if all the 
synchronizing circuitry is integrated with the turbine controls. 
 
The automatic synchronizing package for each unit shall be complete with all required devices to perform 
all functions required for safe operation of the turbine generator and electrical system.  Complete 
compatibility between the synchronizing equipment, circuit breakers and turbine generator control 
package shall be furnished.  
 
A field-selectable provision shall be provided to permit synchronization only when the generator is “fast” 
with respect to the grid to prevent the unit from motoring or importing MVARs upon synchronization. 
 
A separate, independent, synchronism check relay shall be provided and integrated into the 
synchronizing system to provide supervision of both the automatic and the manual synchronizing 
systems. 
 
16031.2.7  Control Panel 
When specified on the Cylindrical Rotor Generators Specification Sheets, the Seller shall provide a 
completely enclosed free-standing sheet metal control panel for each generator.  The panel shall contain 
all the devices listed on the Cylindrical Rotor Generators Specification Sheets, including mounting and 
wiring of the devices to terminal blocks. 
 



SPGF Passaic Valley Sewerage Commission 
Power Generation System 

Issued for Permit Review 
193946.67.9120 29December2017 
 

 
Source: 16031, 2016, v2.2 Cylindrical Rotor Generators Page 103 of 270 

 

Control switches shall be of the rotary operated type with enclosed silver-plated to silver-plated contacts, 
and be provided with easily removable protective covers.  Switches not arranged for spring return shall be 
provided with a positive means for maintaining contact position.  Handles of different shapes shall be 
provided as an aid in switch identification.  Control switches for electrically operated circuit breakers shall 
be of spring-return type, with pistol grip handles and separate targets to indicate the after-trip and after-
close positions.  Control switch slip contacts shall be provided as required. 
 
Meters shall have enclosed cases finished in dull black and shall be of the flush or semiflush mounting 
type.  All resistors, reactors, autotransformers, insulating current and potential transformers, and other 
auxiliaries required to complete the metering equipment shall be furnished. 
 
The Seller may provide the functionality described for the generator control panel via either a hardwired 
control panel or a turbine-generator control system. 
 
16031.2.8  Not Used. 
 
16031.2.9  Bearing Vibration Monitoring System 
The Seller shall provide a complete bearing vibration monitoring system for each generator and collector 
bearing.  The system shall be fully compatible and integrated with the bearing vibration monitoring system 
provided with the prime mover and shall include a key phasor for diagnostics.  The probes for this system 
shall be installed 90 degrees apart (XY) at the same longitudinal location along the shaft for each bearing. 
 
16031.2.10  Power System Stabilizer 
Where a power system stabilizer is specified to be provided on the Cylindrical Rotor Generators 
Specification Sheets, a power system stabilizer shall be provided in accordance with the requirements of 
the Buyer and any governing authorities.  The Seller shall be responsible for initial setup (including any 
and all calculations necessary to support proposed settings to the Buyer and any governing authorities) 
and all onsite commissioning and tuning activities related to the power system stabilizer. 
 
16031.2.11  Shop Tests 
All equipment and components supplied by the Seller shall be factory tested in accordance with the 
manufacturer's standard methods and procedures as necessary to ensure high quality materials and 
equipment, reliable and safe operation, and long life.  Notwithstanding the previous statement, the 
following tests, as a minimum, shall be conducted. 
 
The generator mechanical tests shall be in accordance with the manufacturer's standard methods and 
applicable standards and shall include, as a minimum, the following: 
 

1. Rotor overspeed at 120 percent of rated speed. 
 

2. Rotor mechanical static and dynamic balancing. 
 

3. Mechanical inspection. 
 

4. Air leakage test.  The generator frame shall be air tested at 1.25 times the operating pressure 
(for hydrogen cooled stators only). 

 
5. Flow continuity (for water cooled stators only). 

 
The generator electrical tests shall be in accordance with the manufacturer's standard methods and 
applicable standards and shall include, as a minimum, the following: 
 

1. Stator core iron induction test at 1.0 Tesla or other stator core imperfection test 
subject to approval by the Buyer for verification of the absence of hot spots in the 
core iron stacking.  This test shall be performed after completion of the stacking of 
the stator core. 
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2. Measurement of cold resistance of armature and field winding. 

 
3. Insulation resistance measurement of armature and field winding. 

 
4. Armature dielectric test. 

 
5. Field dielectric test. 

 
6. Calibration test for all temperature sensing elements. Manufacturer’s calibration test 

reports are acceptable. 
 
The power potential transformer tests shall be in accordance with the manufacturer's standard methods 
and applicable standards and shall include, as a minimum, the following: 
 

1. DC resistance of transformer windings. 
 

2. Polarity check of transformer windings. 
 

3. Dielectric test of transformer windings. 
 
The static excitation system tests shall be in accordance with the manufacturer's standard methods and 
applicable standards and shall include, as a minimum, the following: 
 

1. Dielectric test of each inductor winding. 
 

2. High potential test of all excitation circuits (excitation cubicle). 
 

3. Rectifier voltage drop at reduced current. 
 

4. Calibration test of all temperature sensing elements. 
 

5. Operational check on all excitation system components. 
 
The following tests shall be performed for thyristor rectifiers.  It is understood that if the applied rectifier 
elements are not of new design, the type test will not be done: 
 

1. Rectifier element: 
 

i. DC block test (aging test). 
 
ii. Characteristic test. 

 
2. Thyristor rectifier assembly (cubicle).  The following tests shall be performed as shop 

tests: 
 

iii. Rated voltage test. 
 

iv. Rated current test. 
 

v. Temperature rise test (type test, only for the first unit). 
 
The generator hydrostatic tests shall be in accordance with the manufacturer's standard methods and 
applicable standards and shall include, as a minimum, the following: 
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1. Components other than piping, whose operating pressure is more than 15 psig, shall 
be hydrostatically pressure tested at a minimum of 1.5 times the operating pressure 
held for a minimum of 30 minutes. 

 
2. Equipment hydrostatically tested in the shop by the manufacturer shall be completely 

drained and blown dry prior to shipment to ensure against damage from freezing and 
corrosion.  When such drainage requires the removal of the plugs, drain valves, 
water box covers, etc., the manufacturer shall assure that these parts are properly 
reinserted or reassembled prior to shipment. 
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addition, the power management system shall monitor generator load and power usage. The measured 
electrical system parameters will be used to determine the power, frequency, power factor, and voltage 
setpoints for each generator in service and will be implemented through the combustion turbine control 
system. The power management system shall interface with the combustion turbine generator controls to 
monitor the generator controllers. The combustion turbine generator control system will facilitate load 
sharing and maintain suitable frequency and voltage under steady-state and transient conditions. The 
combustion turbine control system shall then increase generation or trip equipment for load shedding, as 
required, to maintain plant stability during transients. A load shedding scheme will be determined during 
detailed design. The power management system shall also record load trends and display the current 
conditions through an operator workstation(s). 
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16051 - Electrical Design and Equipment 

 
16051.1  General 
 
16051.1.1  Scope of Supply 
This section includes design, performance, and technical requirements for Seller-furnished electrical 
equipment.  The scope of supply shall include the following items: 

 
1. Low voltage motor control assemblies. 

 
2. Low voltage power distribution equipment, including the following: 

 
i. Low voltage panelboards. 

 
ii. Dry type transformers. 

 
16051.1.2  Not Used 
 
16051.1.3  Performance and Design Requirements 
Performance and design requirements for the Seller-furnished electrical equipment are as required by 
Seller's design, as indicated in Article 16051.2, on the Electrical Design and Equipment Data Sheets 
included at the end of this section, and as follows: 
 

Design ambient temperature Per D200 

Site elevation Per D100 
 
16051.1.4  Codes and Standards 
Work performed under these specifications shall be done in accordance with the following codes and 
standards.  Unless otherwise specified, the applicable governing edition and addenda to be used for all 
references to codes or standards specified herein shall be interpreted to be the jurisdictionally approved 
edition and addenda.  If a code or standard is not jurisdictionally mandated, then the current edition and 
addenda in effect at the date of this document shall apply.  These references shall govern the work 
except where they conflict with the Buyer's specifications.  In case of conflict, the latter shall govern to the 
extent of such difference: 
 

Work In Accordance With 

All The latest revisions of the applicable 
ANSI C37, NEMA ICS2, and UL standards 

 
16051.1.5  Not Used 
 
16051.1.6  Not Used 
 
16051.1.7  Test Requirements 
The following testing shall be conducted in accordance with the specified source.  This testing is to be 
considered part of the defined Scope of Work, and all associated costs are the responsibility of the Seller.  
Tests identified as an option are to be priced separately.  If identified as Buyer-conducted, costs for the 
initial test will be the responsibility of the Buyer.  However, the Seller is responsible for all costs 
associated with correcting deficiencies and retesting in the event of a test failure: 
 
Production Tests. After the equipment is completely fabricated, it shall be tested at the factory in 
accordance with the applicable standards and the manufacturer’s standard practices. The Buyer shall be 
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permitted to witness these tests. The production tests shall include the following minimum items in 
accordance with all applicable standards: 
 
 

Tests In Accordance With Conducted By 

Mechanical operation 
and interlocks 

Applicable Standard Seller 

Motor Starter operation 
tests 

Applicable Standard Seller 

Current transformer and 
voltage transformer ratio 
and polarity check 

Applicable Standard Seller 

Overall fit and finish Applicable Standard Seller 
 
 
16051.1.8  Not Used 
 
16051.1.9  Supplemental Specifications 
Technical supplemental specifications that are applicable to the work covered under this technical 
specification section are identified and included in Section 21000. 
 
16051.2  Products 
 
16051.2.1  Not Used 
 
16051.2.2  Not Used 
 
16051.2.3  Low Voltage Motor Control Equipment 
This technical specification is intended for procurement of low voltage motor controllers. The Seller shall 
provide a standard design for items within the scope of this specification, but not covered in detail by 
these specifications.  The standard design shall be in accordance with accepted industry practices and 
standards for electrical power generation. 
 
16051.2.3.1  Not Used.    
 
16051.2.3.2  Low Voltage Motor Control Assemblies.   Low voltage control assemblies shall be in 
accordance with the standards specified and the general articles below and shall meet the requirements 
of the Seller's design. 
 
16051.2.3.2.1  Enclosures.  The motor control assemblies shall be furnished with enclosures of the types 
specified in the Supplemental Specifications in Section 21000 and as follows: 
 

Location Description of Enclosure Type 

Indoors  Indoor dustproof, NEMA 12 

Indoor Wet or Outdoors Nonwalk-in weatherproof with filters, NEMA 4 

Wet-Chemical 
Corrosive 

Corrosion Resistant, Type 4X 

 
Each assembly shall consist of motor controllers, main and tie breakers (as required), and feeder 
breakers mounted in vertical sections fabricated of steel and assembled to provide rigid self-supporting 
structures.   Controllers and feeder breakers shall be mounted as individual units separated by grounded 
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steel barriers for other units and, where possible, shall be withdrawable from the front.  Each controller or 
breaker unit shall be furnished with hinged front door(s).  Each vertical section shall have a removable 
rear panel (except in the case of back-to-back construction). 
 
16051.2.3.2.1.1  Space heaters.   When located outdoors, each vertical section shall be furnished with 
space heaters to prevent condensation of moisture within the section.  The heaters shall be located and 
thermally insulated so that no painted surface will be damaged or discolored. 
 
Space heater capacity shall be as required to maintain the compartment and unit internal temperature 
above the dew point using the voltage specified.  Space heaters shall be controlled by an adjustable 
thermostat or fixed humidistat. 
 
16051.2.3.2.1.2  Motor space heaters.  When motors controlled by the lineup have space heaters, the 
Seller shall furnish space heater power buses throughout the motor control lineup.  All space heater 
wiring shall be integral to the lineup and have suitable branch circuit protection.  Motor space heater 
circuits shall also include connections to controller auxiliary contacts and connections to terminal blocks 
for external connections. 
 
16051.2.3.2.1.3  Nameplates.  Engraved nameplates shall be furnished for the front and rear of each 
switchgear unit and for equipment and devices within each unit.  Nameplates shall be in accordance with 
the requirements of the Supplemental Specifications in Section 21000. 
 
16051.2.3.2.2  Motor controllers.  Combination motor controllers shall be of standard drawout design 
(when possible) with the following features.  Except where required by the Seller's design, single-speed, 
full voltage, nonreversing starters shall be used: 
 

1. Molded case circuit protectors (MCCP) for disconnecting power and magnetic-only 
short-circuit protection for high magnitude faults.  The drawout function shall be 
disabled when the MCCP is closed. 

 
2. When the manufacturer's design does not permit the starter unit to be drawout type 

because of size limitations, a fused, load-break, disconnect device shall be provided 
in lieu of an MCCP.  The fuses shall be disconnected from the power source when 
the switch is open.  Single phasing protection shall be provided. 

 
3. Bimetallic or solid-state, 3-phase, ambient compensated, overload devices provide 

suitable overload protection for the motors. 
 

4. Auxiliary relays as required for the Seller's design. 
 

5. Interposing relays as required by the Seller's DCS. 
 

6. Control power transformers (with primary and secondary fuses, 100 VA minimum). 
 

16051.2.3.2.3  Main and tie breakers.  Main and tie circuit breakers, when furnished in motor control 
centers, shall be fixed mounted, molded case design.  Means to coordinate instantaneous (and ground 
fault for solidly grounded systems) tripping functions of feeder breakers and MCCPs with main and tie 
breakers shall be provided.  All current ratings shall be at least 10 percent greater than the values 
required by the design.  Voltage ratings shall be in accordance with the indicated industry standards for 
the nominal system voltage utilized. 
 
16051.2.3.2.4  Feeder breakers.  Feeder circuit breakers, when furnished in motor control centers, shall 
be molded case design and shall be withdrawable when available.  All current ratings shall be at least 10 
percent greater than the values required by the design.  Voltage ratings shall be in accordance with the 
indicated industry standards for the nominal system voltage utilized. 
 



SPGF Passaic Valley Sewerage Commission 
Power Generation System 

Issued for Permit Review 
193946.67.9120 29December2017 
 

 
Source: 16051, 2016, v1.3 Electrical Design and Equipment Page 116 of 270 

 

16051.2.3.2.5  Power and control conductors.  MCC power and control conductors shall be furnished in 
accordance with the requirements of the articles which follow.  Provisions shall be made for bus 
expansion, to prevent undesirable or destructive mechanical strains in the bus supports and connections, 
through a full ambient temperature range per D200.  Expansion joints shall be furnished where required. 
 
16051.2.3.2.6  Main bus.  The MCC main bus shall be copper bar, designed to continuously carry the 
current required by the Seller's design plus a 25 percent margin without exceeding temperature rise 
requirements specified in the applicable standards. 
 
The bus shall be installed with rigid, nontracking, fire-resistant, and nonhygroscopic insulating supports 
capable of withstanding the mechanical forces imposed by short-circuit currents equal to the close and 
latch and short-time current ratings as specified. 
 
All joints shall have silver- or tin-plated contact surfaces with minimum contact resistance. 
 
16051.2.3.2.7  Ground (earthing) bus.  An uninsulated copper ground bus with a momentary rating at 
least equal to the momentary rating of the circuit breakers shall be furnished through the entire length of 
the switchgear.  All switchgear equipment requiring grounding shall be connected to this ground bus. 
 
16051.2.3.2.8  External connections.  Facilities for the entrance, support, termination, and connection of 
power and control conductors shall be furnished in accordance with the requirements of the following 
articles. 
 
16051.2.3.2.8.1  Entrance.  Adequate openings shall be furnished for all conductors (metal-enclosed bus 
duct, power cables, and control cables, as required) entering the equipment. 
 
16051.2.3.2.8.2  Terminal connectors.  Terminal connectors for power cable and ground (earthing) 
cable entering the switchgear shall be long barrel, 2-hole, bolted clamp or compression type.  Solder type 
terminals are not acceptable. 
 
16051.2.3.2.8.3  Not Used.  . 
 
16051.2.3.2.8.4  Ground (earthing).  Connectors shall be furnished at each end of the assembly ground 
bus for connection of cables from the station ground grid. 
 
Each unit designed for connection of metal-enclosed bus duct shall have provisions for connecting the 
bus duct ground bus to the assembly ground bus and/or bonding the bus duct enclosure to the ground 
system. 
 
16051.2.3.2.9  Instrument transformers, instruments, and associated devices.  Instrument 
transformers, instruments, and associated devices shall be furnished as required by the Seller's design.  
All instrument transformer secondary leads shall be wired out to terminal blocks. 
 
16051.2.3.2.9.1  Current transformers.  Current transformer mechanical and thermal limits shall be 
coordinated with the momentary and short-time ratings of the circuit breakers with which they are used. 
 
16051.2.3.2.9.2  Voltage transformers.  Voltage transformers shall be capable of withstanding a 
secondary short circuit for not less than 1 second and shall be mounted and have secondary voltage, 
capacity, accuracy, and other ratings as required by the Seller's design. 
 
Each transformer shall be provided with current limiting primary fuses and secondary fuses.   
 
Auxiliary relays mounted internally shall be surface mounted and front connected and shall be as 
specified in the Supplemental Specifications in Section 21000. 
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16051.2.3.2.9.3  Control and instrument switches.  Control and instrument switches shall be in 
accordance with the requirements of the Supplemental Specifications in Section 21000. 
 
16051.2.3.2.10  Wiring and wiring diagrams.  The Seller shall furnish internal switchgear and motor 
control assembly wiring, connections, and diagrams in accordance with the requirements of the following 
articles. 
 
16051.2.3.2.11  Control and instrument wiring.  All low voltage control and instrument wiring shall be 
installed and tested at the factory. 
 
All interior wiring shall be neatly and carefully installed in wiring gutters or conduit and shall be terminated 
at terminal blocks plainly lettered or marked in accordance with the Seller's connection diagrams.  Extra 
flexible wire shall be furnished at hinge points. 
 
Switchgear units that are split for shipment shall be furnished with all wiring required to interconnect the 
switchgear units. 
 
16051.2.3.2.12  Diagrams.  Wiring diagrams shall be in accordance with the requirements specified 
herein. 
 
16051.2.3.2.12.1  Diagrams for equipment within the Seller's scope of supply.  The complete 
connection diagram of each unit shall be on an individual sheet.  Information on each connection diagram 
sheet shall include point-to-point wiring of the entire unit as it would appear to a person wiring the 
switchgear unit, including wiring on the breaker itself.  Elementary diagrams of control and instrument 
circuits, contact arrangement of switches, and internal wiring of relays and instruments for each 
switchgear unit shall be on additional sheets as required.  Interconnection diagrams shall be on separate 
sheets.  All sheets shall be the same size. 
 
Each item indicated on the diagrams shall be identified by item number and name. 
 
Sufficient space shall be left on the customer's side of outgoing terminal blocks for adding cable color 
codes and circuit numbers. 
 
16051.2.3.2.12.2  Not Used   
 
16051.2.4  Low Voltage Power Distribution Equipment  
When specified to be in the Seller's scope of supply, the Seller shall supply low voltage power distribution 
equipment in accordance with the articles below and as required by the Seller's design.  The design shall 
be in accordance with accepted industry practices and standards for electrical power generation. 
 
16051.2.4.1  Low Voltage Panelboards.   Low voltage power panelboards shall be furnished in 
accordance with the following articles. 
 
16051.2.4.1.1  Enclosures.  Panelboards shall be furnished with enclosures of the types specified in the 
Supplemental Specifications in Section 21000 and as follows: 
 

Location Description of Enclosure Type 

Indoors  Indoor dustproof enclosure, NEMA 12 

Indoor Wet or Outdoors  Washdown/dustproof, NEMA 4 

Wet-Chemical Corrosive Corrosion Resistant, Type 4X 

Hazardous Listed for conditions present 
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minimum life expectancy of 20 years per the requirements in IEEE 1566. 
62  Each VFD shall produce an adjustable ac voltage/frequency output and shall be equipped with an 

output voltage regulator to maintain correct output volts/hertz, regardless of incoming voltage 
variations. Each VFD shall be of sufficient capacity and shall produce a quality output waveform for 
step-less motor control from 10 to 100 percent of base speed.  To facilitate checkout and 
maintenance, each VFD shall be capable of sustained operation at the minimum speed (10% of base 
speed). In addition, each VFD system shall be capable of operation while disconnected from the 
associated motor. Personnel shall have access to the low voltage compartment, with the VFD 
energized, without being exposed to any medium voltage. 

63  (Line 13) The VFD shall be capable of maintaining required true power factor   (Displacement P.F. 
X Distortion P.F.) at input side at 60-100% load.  

64  Guaranteed minimum total VFD system efficiency shall include the input transformer, harmonic filter 
and power factor correction (if applicable), VFD converter, and output filter, and shall be calculated as 
follows.  
 
System Efficiency = Converter/Inverter Efficiency x Input Transformer Efficiency x Power Factor 
Correction Efficiency x Input Harmonic Filter Efficiency x Output Harmonic Filter Efficiency 
 
System efficiency shall be submitted as part of the Seller’s proposal. 
Auxiliary controls, such as internal VFD control boards, cooling fans, or pumps shall be included in all 
loss calculations.  
The VFD system total efficiency shall be verified during the startup. 

65  Each VFD shall comply with the latest edition of IEEE 519 for total harmonic voltage and current 
distortion.  
Individual or simultaneous operation of the VFDs shall not add more than 2.5 percent total harmonic 
voltage distortion while operating from the utility source. 
Maximum allowable total harmonic current distortion limits for each VFD shall not exceed 5 percent as 
calculated and measured at the point of common coupling (PCC).   
The variable frequency drive shall provide near sinusoidal voltage and current wave forms to the 
motor at all speeds and loads. Output current THD shall be less than 5%. Standard induction or 
synchronous motors shall not require de-rating or upgraded turn-to-turn insulation and shall not 
require additional service factor.  
Seller shall carry out a harmonic study.  The Proposer shall submit the harmonic study with the 
proposal and it shall include all voltage and current harmonics up to the 99th.   

66  If an output filter is required to mitigate reflected waves, or to meet any special requirements of the 
application, it must be integral to the VFD controller. The VFDs shall be suitable for two successive 
starts with the VFDs already at full load working temperature; with the motor coasting to rest between 
successive starts. 

67  (Line 29) Input Isolation Transformer 
If the Seller's standard design provides a dry type indoor transformer, the transformer design shall 
be a rectifier grade isolation type.  Transformer design shall be an epoxy sealed (VPE – vapor 
pressure impregnated and encapsulated) dry type construction, 3- phase, mounted on a ventilated 
enclosure suitable for mounting indoors.  Each of them shall have copper windings with class H 220° 
C insulation. Transformer shall be rated with an average rise temperature not to exceed 80° C at full 
nameplate rating above 30 ºC average, 40 ºC maximum ambient. 

68  (Line 29) Input Isolation Transformer 
If the Seller's standard design provides a liquid insulated transformer, the transformer shall be of 
sealed tank construction. The average winding temperature rise above ambient temperature shall not 
exceed 65 ºC. Transformer shall be provided with accessories including but not limited to magnetic 
liquid level gauge and oil and winding temperature alarm contacts, Top oil thermometer gauge. The 
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transformer shall be suitable for outdoor installation. 
69  (Line 29) Input isolation transformer shall be supplied with electrostatic shield, electronic temperature 

monitoring with alarm and trip contracts, auxiliary terminal box, distribution class surge arrester, and 
vibration dampers. 
Transformers shall have a BIL rating in accordance with the requirements of ANSI/IEEE C57.12.01 
OR IEC 60076 Standard. 

70  (Line 31) Converter 
The maximum voltage (crest voltage plus spike) supplied by the converter to the motor shall be < 2 
times the crest value of the rated motor voltage. The voltage spikes of current source converters shall 
not exceed the crest value of the motor voltage and for voltage source converters the nominal rms. 
value of the motor voltage. 

71  (Line 32) Inverter 
The inverter output with filter shall provide a sine wave with less than 3% total harmonic current 
distortion. 

72  Enclosure 
VFD enclosures for air-cooled VFDs shall be NEMA 1G (IEC IP21). Liquid cooled drives shall be  
NEMA 12 (IP42) with forced ventilation and filters. Door vents shall consist of louver panel assemblies 
that can be removed from the front in order to replace air filters. Safety screens shall be located 
behind each louver panel. Cabinets and doors shall be fabricated using minimum 12 gauge (2.64 mm 
thick) steel for sturdy construction. All doors shall be gasketed to provide environmental protection 
and secure fits. 
The floor system (floor plate and intermediate support members attached to the base) shall be 
designed to support the loads specified. The enclosure shall be provided with channel sills for 
securing to the floor. The enclosure shall have lifting eyes. 

73  Cable Termination, Bus Bar  
Input and output power connections shall be made to isolated, supported, and plated bus strap 
connections.  Sufficient space shall be provided for termination connections from the top or the bottom 
of each VFD cubicle.  Space provisions shall be provided for application of standard stress cones, and 
provisions shall be provided for grounding of shielded cabling.   
All bus bars shall be copper, braced for the fault level at the particular location. They shall be 
protected against corrosion in the specified atmosphere. The bus bars shall be of sufficient size to 
carry the stated ampacity without exceeding a 65 °C temperature rise based on a 40 °C ambient 
temperature. Bus shall be appropriately sized for the VFD continuous current rating and braced to 
withstand the mechanical forces caused by a momentary short-circuit current as specified. All 
connections shall be bolted or continuously welded. 

74  Grounding & Bonding 
Metallic enclosures shall have provision for permanently connected grounding. All metal parts that 
may become energized shall be permanently and effectively grounded. Corrosion resistant grounding 
pads shall be provided in each power cubicle.  A copper ground bus shall be provided for grounding of 
control circuits. Hinged covers of doors containing electrical components shall be grounded using a 
separate strap or ground wire installed across the hinge to the main support frame. The earth 
connectors shall be suitable for termination of up to #4/0 AWG copper ground conductor. 

75  (Line 27) Air cooling 
When specified Air-cooled VFD systems shall be furnished with redundant cooling. One set of fans 
shall be capable of supplying 100% of the needed cooling for a section. Failure of a single fan shall 
operate an alarm without shutting down the drive; failure of a second fan shall shut down the drive. 
Fans shall automatically switch from main to back-up every 30 days without causing a shutdown. Air 
filters shall be used and shall be easily replaceable while the drive is operating. The heat load of the 
drive at 100% output shall be specified by the vendor at the proposal stage. 
The VFD system shall have the ability to detect a cooling system failure.  The use of temperature 
detectors as the only means of detecting a cooling system failure is not acceptable. 
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Refer to section D200 for design ambient temperatures and HVAC criteria.  
76  Operator Interface 

The door of each power unit shall include the following minimum control devices: 
Manual speed control, a mode selector marked "Manual/Automatic," Start push button, Stop push 
button, Reset push button. Emergency stop (local and remote) pushbutton, Emergency Bypass 
pushbutton, and Local/Remote control switch  
Following minimum indications shall be available  
a "CONTROL POWER AVAILABLE" light, a VFD "FAULT" light, a VFD "RUNNING" light, ‘READY To 
START, EMERGENCY BYPASS, OVERLOAD, OVER TEMPERATURER’ 

77  The VFD display shall be capable of displaying the following monitoring functions as a minimum: 
1. Output frequency 
2. Frequency reference 
3. Motor speed 
4. Motor current 
5. Motor torque 
6. Motor power 
7. Motor voltage 
8. DC-bus voltage 
9. Unit temperature 
10. Calculated motor temperature 
11. Voltage level of analog input 
12. Current level of analog input 
13. Digital inputs status 
14. Digital and relay outputs status 
15. Analog output 

78  All trip and start commands shall be hardwired unless otherwise specified. 
79  Each VFD system shall be capable of direct communication to a PC for serial link setup of 

parameters, fault diagnostics, trending, and diagnostic log downloading.  An RS-485 port shall be door 
mounted for computer or printer interface.  VFD parameters, fault log, and diagnostic log shall be 
downloadable for hard copy printout via the RS-485 port and a standard serial printer. 

80  The AC Drive Seller shall have Windows based PC software available for monitoring and controlling 
the AC Drives, and the software shall be offered as an option. The software shall be supplied with the 
necessary hardware and a provision for connecting a PC with the AC Drives. It shall be possible to set 
and modify parameters, control the drive, read actual values, and display and configure the 
oscilloscope function of the AC Drive. 

 Drive control software shall allow the selection of the following features: 
Starting Mode 
The variable frequency drive shall offer two starting modes. 

1. S-Curve profile shall consist of both nonlinear and linear portions.   
2. Ramp Mode shall have programmable acceleration and deceleration times. 

Stopping Mode 
The variable frequency drive shall have three stop modes. 

1. Ramp Mode 
2. Coast Mode 
3. Regenerative Breaking Mode 

Auto-Restart Capability 
The VFD shall be capable of automatically restarting in the event of a momentary loss of power, or a 
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clearing of a drive trip.  An automatic restart delay parameter shall be available in the drive with an 
adjustment range of 0 -10 seconds. For safety reasons, the maximum number of attempts shall be 
within a selectable time. If the fault does not clear after the attempts, the drive shall lock out 
Skip Speeds 
The variable frequency drive shall have a minimum of three (3) skip speeds. 
The skip speeds shall be programmable between 1.0 and 75.0 Hz. 
The skip speeds shall have a programmable band width between 0.0 and 5.0 Hz. 
Ride Through 
The VFD shall be capable of riding through a loss of power of 5 cycles. The VFD system shall be 
capable of operating with 30% voltage sag on the input power line. The motor shall not be allowed to 
reach a pull out condition. 
Load Loss Detection 
The drive shall have a parameter to specify the response of the drive to a loss of load condition. 
The parameter shall have the following configuration options: disabled, warning or fault. 
Flying start  
The drive shall have a built-in Flying Start feature. This feature will allow a Motor unit which is still 
rotating, to be restarted without first stopping it. The AC Drive shall restart the motor from the rotating 
speed and then reaccelerate to the speed indicated by the speed reference signal.  

81  Protection:  
Each VFD system shall include following minimum protection for the drive motor and the integral 
components:   
Line side: Outage (loss of phase), Line overvoltage/under-voltage, Line voltage unbalance, Over-
current, Overload, voltage surge 
Transformer side: Buckholz relay(oil type only), over temperature, loss of cooling media, low oil level 
(oil type only), short circuit, earth fault 
Converter side: Overcurrent(commutation failure, short circuit), overvoltage, overload(thermal), 
ground fault, loss of cooling, over temperature, loss of auxiliary supply, loss of communication to 
process control, loss of speed feedback, switching fault, Gate driver power supply under/over voltage 
DC bus: bus overvoltage/under-voltage, 
Motor side: Overvoltage/under-voltage, overcurrent, overload(thermal), over-speed, winding 
over-temperature, bearing over-temperature, high vibrations, loss of cooling, loss of 
lubrication. Responsive action to motor winding temperature detectors.  A resistance 
temperature detector (RTD) analog input per phase from the motors to each VFD control 
system is required. 
When specified Seller shall supply and install microprocessor based relays for the protection 
of each motor.   

82  (Line 42) Motor Heater Control 
When specified VFD shall be provided with drive control circuitry to interface with a remote power 
source to energize the motor heater whenever the motor is not running. The heater shall be 
interlocked with the drive run relay and shall be energized whenever the motor is not running.   
A pilot light mounted on the drive system enclosure door for indication of Motor Heater On shall be 
provided. 

83  Each VFD enclosure shall be provided with task lighting, convenience receptacles, enclosure space 
heater and associated items. Mechanical key interlocks shall be provided on all doors.  Interlocking 
shall be fully coordinated to prevent access to all high voltage compartments, including transformer, 
filters, or any switchgear that is part of the supply, when line power is applied to each VFD system.  
Interlocks shall be mechanical to provide positive lockout prevention and safety.  Electrical interlock 
switches alone are not acceptable due to the possibility of inadvertent shutdown and the ease with 
which such switches could be bypassed. 

84  Certified reports of all the type tests performed on similar AC Variable Speed Drive shall be submitted 
along with the proposal for review.  
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Prior to delivery, each Variable Speed Drive shall undergo the following minimum routine tests and 
checks. Tests shall comply with the requirements of all relevant IEC / IEEE standards. 
Insulation tests, Preliminary light load tests, Temperature rise tests, Output voltage tolerance, Output 
frequency tolerance, Harmonic content of input and output waveforms, Full functional test, Noise test. 
Engineering studies detailing the requirements for the drive equipment, the response of the electrical 
system to the drive, the rotational dynamics of the machine/motor system, and the required 
heating/cooling systems shall be in the Seller’s scope of work and submitted to the Owner. 
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48  The PLC shall be fully compatible with other Seller-furnished equipment, and the Seller shall be 
fully responsible for ensuring that the overall system operation meets the intent of these specifi-
cations.  The Seller shall be responsible for any changes in PLC equipment or software that are 
required because of defective equipment, incorrect internal connections, incorrect programming, or 
incorrect selection of equipment. 

49  The PLC shall be furnished with sufficient memory to implement all specified control and 
monitoring functions plus the spare capacity specified for future use by the Buyer.  All user memory 
shall be nonvolatile, either by use of battery-backed RAM, EEPROM (preferred), or similar 
technology.  Battery-backed RAM shall only be used if the model line specified does not include an 
EEPROM option.  If batteries are used for memory retention, the batteries shall be capable of 
supporting the memory for a minimum of 2 months.  Indication of low battery power shall be 
provided by the PLC.   

50  The Seller shall furnish redundant power supplies required for powering analog transmitters that 
are not self-powered.  Transmitter power supply circuits shall be individually current limited 
(preferred) or individually fused.  Where individually fused, the fuse ratings shall be coordinated 
with the I/O channel destruction rating so that the fuse protects the I/O channel. 

51  All input and output wiring to field equipment not located in the Seller's cabinet shall be terminated 
on terminal blocks.  Terminal blocks shall be sized to accommodate 14 American Wire Gauge 
(AWG) wire and shall be located in the Seller's cabinet.  Individual terminals shall be provided for 
each input and output. 

52  I/O shall be partitioned such that redundant equipment I/O is placed on separate cards. 
53  The PLC equipment shall be powered from a separately fused bus within the Seller's cabinet.  The 

system shall provide, for the Buyer's use, Form C contact outputs, which will alarm loss of any 
power supply or PLC equipment fault. 

54  In the event of a PLC equipment malfunction or power supply failure, control signal outputs shall be 
commanded to a defined status to be defined by the Seller through safeguard circuitry, thereby 
relegating operating equipment to a predetermined safe status.  Operator initiation shall be 
required to restart the system. 

55  The Seller shall provide the service of one or more field service engineers for commissioning, 
startup, and testing of the PLC equipment as specified herein. 

56  The Seller shall supply documentation specified in Technical Supplemental Q500 included in 
Section 21000. 

57  Means to protect against unauthorized changes to the application programs shall be provided.  List 
of passwords must be provided for all controllers and applications to Buyer. 

58  A laptop personal computer based programming unit with programming, documentation, and 
communication interface software shall be furnished.  The programming unit shall include the 
current state-of-the-art hardware platform (drives, ports, processor/bus, RAM, etc.) available at the 
time of contract award, all required interface boards and cables.  Programming software shall fully 
use a windows environment and shall be designed to run under the most recent supported version 
of Microsoft Windows™ operating system software.  The programming software shall comply with 
the requirements of IEC Standard 61131-3. 
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59  Control and monitoring application programs for the PLC shall be developed by using the formats 
specified in IEC Standard 61131-3.  The Seller shall develop tested software for control and 
monitoring of the system in accordance with the requirements of these specifications.  The 
programs shall be fully documented with comments and cross-referenced.  As a minimum, each 
contact, coil, and register shall be labeled with the functional description and address.  Rung 
comments shall be used to describe complex logic and document blocks of logic.  Descriptions of 
the intent for each rung in the ladder program shall be included in the ladder. The program shall 
utilize the Buyer’s tag numbers (may be dual tagged with Supplier’s tags). 
 
The Seller shall provide a complete PLC I/O list in Microsoft Access™ (preferred) or Excel™ file 
format.  The list shall indicate the signal name, address, on/off state descriptor for digital points, 
engineering units and engineering unit range for analog points, electrical signal range, cabinet, 
rack, slot, point, I/O module type, and circuit number for each point. 
 
The Seller shall furnish two final copies of the control and monitoring program clearly marked with 
program name, function, complete file name, revision number, and last revision date.  Each 
program copy shall be provided on a CD or DVD that is compatible with the programming software 
furnished with the programming unit.  The Seller shall also furnish an electronic copy and a pdf 
copy of the final control and monitoring program.  The programming software shall be licensed as 
directed by the Buyer. 

60  Controller and HMI programming software must be approved by Buyer.  All PLCs on site shall use 
identical software and version number unless Buyer approves otherwise. 

61  The PLC shall be designed for industrial applications, suitable for operation in the environment as 
specified without fans or other cooling equipment. 
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62  The Seller shall furnish a human machine interface (HMI) based graphical operator interface 
system for control of its equipment.   
 
HMIs shall have data entry capabilities and shall include a password security function.  The unit 
shall be connected to the PLC and display status, alarm, and diagnostic information. 
 
HMIs (and accessories such as keyboards, mouse, trackball, printer, etc.) shall be provided in the 
quantity and locations specified.  If located in the Seller’s local control panel, equipment shall be 
rated for service in the environment where the panel will be located. 
 
If HMI is a flat panel type unit, an Ethernet port and a serial USB, RS-232, or RS-485 port shall be 
provided for communications and programming. 
 
One licensed copy of the HMI software shall be provided to the Buyer. 
 
At a minimum, operator interface system shall provide functionality listed below, unless specified 
otherwise: 

 
1. Microsoft Windows based graphic editor that requires no programming to 

configure graphic screens. 
 

2. User configurable alarm messages that can be displayed on any graphic 
screen. 

 
3. Hierarchical alarm management for up to 2,000 alarms. 

 
4. Displays of up to four trends on any graphic screen. 

 
5. Printing of standard reports on a scheduled basis, or on operator demand. 

 
6. Direct control of PLC functions through the use of a minimum of 12 user-

defined function keys per graphic screen. 
 

7. A standard screen for monitoring and tuning the modulating controller 
proportional, integral, and derivative PID) functions provided by the PLC. 

 
8. A standard screen(s) for direct access to diagnostic information available from 

the PLC processor and I/O. 
 
The Seller shall be responsible for providing fully tested graphic displays designed to allow 
complete control and monitoring of its process and equipment. 

63  Interposing relays with a minimum of two form "C" contacts designed to provide the load capability 
defined on the 17053 Data Sheets shall be provided for all digital outputs.  Interposing relay coils 
shall be powered by the PLC digital output card.  Interposing relay contacts shall be wired to 
terminal blocks in the PLC I/O equipment or termination cabinets.  The interposing relays shall be 
labeled to identify the relay with its associated output.  Digital outputs may be used to switch 
inductive loads.  All required transient protection shall be internal to the output module.  Triac style 
transistor outputs are generally not acceptable and shall only be provided if required for special 
applications with written Buyer approval. 
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64  The Seller shall select I/O modules that are compatible with the interrogation voltage used and the 
loads of the connected devices.  I/O modules for contact inputs and outputs shall be furnished with 
status indicating lights for each point.  Field powered I/O shall be electrically isolated from each 
other (no common hot, neutral, or return connections) and from all cabinet wiring. 

65  PLC to Distributed Control System (DCS) data interfaces shall be provided.  The interfaces will be 
used to allow the DCS to generate interactive graphic displays for operator control of the Seller's 
equipment.  The DCS graphic displays will serve the same function as a traditional Seller-furnished 
subpanel with switches and indicating lights.  All control logic for the Seller's equipment shall reside 
in the Seller-furnished PLC.  The only logic in the DCS will be that required to emulate the control 
switch functions required to interface with the Seller's control logic. 
 
To enable efficient information exchange, the PLC data to be communicated to/from the DCS shall 
be organized into two contiguous blocks of memory within the PLC; one for transmitted data and 
one for received data.  Each memory block shall have 25 percent spare capacity for addition of 
future data exchange points. 
 
The communication system used shall be based on the ISO Open Systems Interface (OSI) model 
to assure connectivity between different systems.  The communications system shall be 
implemented by using Ethernet standards for the hardware layer.  The communications interface 
shall be bidirectional, capable of receiving and originating messages over the communication 
network.  All data conversions that are required for accessing the communications network shall be 
performed by the network interface (data link layer) and shall not require the data to be routed to a 
separate processor for this conversion. 
 
Ethernet based communication systems shall be implemented by using a bus topology employing 
Carrier Sense Multiple Access with Collision Detection (CSMA/CD).  All Ethernet based 
communication networks shall conform to IEEE 802.2 (ISO 8802.2).  In addition, CSMA/CD media 
access control shall conform to IEEE 802.3 (ISO 8802.3) and token passing media access control 
shall conform to IEEE 802.4 (ISO 8802.4).  The Ethernet communications network shall 
communicate at a minimum of 10 megabits per second and shall use unshielded twisted pair 
(UTP) or fiber-optic cable.  The fiber-optic cable bus shall conform to ISO 10BASE-F requirements.  
UTP cable shall conform to Category 5e or better and shall be suitable for outdoor installation if 
required.  Outdoor Category 5e cable shall include an overall shield.  Ethernet communication 
networks shall include all necessary connectors, taps, switches, repeaters, cables, and terminators 
required for a complete communications system.  The network driver shall be selected to match 
the hardware configuration of the network.  As a minimum, the network operating system shall 
support the Transmission Control Protocol/Internet Protocol (TCP/IP) communication protocol 
suite. 

66  All necessary communication to support hardware and software shall be provided.  The software 
shall be designed so that the Buyer can easily configure the communication between the DCS and 
the foreign device interface from the engineer/operator work station. 
 
The Seller shall be responsible for furnishing all communication interface boards, ports, software 
drivers, converters, and other required interface equipment and software required for the PLC to 
communicate with the DCS by means of the specified data interface method.  Use of protocol and 
media converters are to be avoided if possible (for example, communicate in the native protocol 
and provide fiber ports in lieu of providing copper to fiber media converters). 
 
The Seller shall also be responsible for identifying and configuring any special PLC data file 
register/array configurations and unique PLC hardware arrangements required to support the 
PLC/DCS communications (for example, ControlLogix to Emerson DCS communication).  Failure 
to correctly configure the PLC points to communicate with the DCS shall be corrected at the 
Seller’s expense. 
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67  The interface shall permit the data generated in the foreign device to be used in any process con-
troller, displayed on any operator work station, or used in any report.  The interface shall also allow 
the configuration of push buttons and control stations on the DCS operator work station displays 
that can be used to start and stop motors, open or close valves, etc., that are controlled by the 
PLCs.  The command and address attributes required for this configuration shall be straightforward 
and shall not require extensive mathematical calculations or programming. 
 
The PLC supplier shall provide a data interface I/O list that indicates all information that must be 
passed between the PLC and DCS to meet the specified control and monitoring functions.  The list 
shall indicate, at a minimum, the signal name, address, on/off status for digital points, engineering 
units and engineering unit range for analog points, and digital data word format and range for each 
point.  Additional I/O list fields may be required dependent on the type of data interface.  The list 
shall provide all information necessary for decoding and engineering unit conversion of each point 
in the receiving system.  The list shall be provided in Microsoft Access™ (preferred) or Excel™ file 
format. 
 
Data transmitted from the PLC to the DCS shall include all information necessary for the DCS 
graphic displays to monitor and control the Seller's process, equipment, and PLC.  Such data may 
include pertinent analog and digital status information, interlocks, alarms, and maintenance 
conditions. 
 
Data transmitted from the DCS to the PLC shall include signals necessary to provide an operator's 
control interface for the Seller's equipment from the DCS and to initiate an emergency stop of the 
PLC logic from the DCS.  PLC memory maps illustrating transmitted and received data block 
address locations, arrangement, and length shall be provided. 
 
The PLC supplier shall provide drawings or printouts showing recommended graphic displays 
indicating the required control and monitoring functions for its equipment.  The graphic displays will 
be programmed into the DCS by the DCS supplier.  Prior to plant startup, the PLC supplier will be 
given the opportunity to review and comment on the graphic displays. 
 
The PLC supplier shall provide written operating instructions or logic diagrams for its equipment 
designed to allow the DCS supplier to verify the operation of the graphic displays. 

68  The system shall be supplied with spare I/O, rack space, and processing capacity as specified.  
Spare I/O points shall be wired out to terminal blocks. 
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69  The complete programmable controller system shall be assembled at the Seller's factory and 
functionally tested for circuit continuity, correct program function, and correct system response to 
power supply failure and equipment malfunctions.  This test shall include the following: 
 

1. A demonstration of the proper functioning of all hardware. 
 

2. A demonstration of the proper functioning of all Seller-supplied software. 
 

3. A point-by-point exercise of each input and output. 
 

4. A demonstration of all man/machine functions. 
 
All input simulation equipment and output monitoring equipment required for testing shall be 
furnished by the Seller.  The Buyer shall be given an opportunity to witness this test. 
 
The Seller shall furnish all programming hardware and software if it is separate from the PLC 
provided.  Hard copies of the final programming shall be submitted as engineering information 
through the drawing review process. 
 
Testing is to be considered part of the defined Scope of Work, and all associated costs are the 
responsibility of the Seller unless specifically identified as Optional or Buyer-conducted.  Tests 
identified as an option are to be priced separately.  If identified as Buyer-conducted, costs for the 
initial test will be the responsibility of the Buyer.  However, the Seller is responsible for all costs 
associated with correcting deficiencies and retesting in the event of a test failure. 
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communications networks shall conform to IEEE 802.2 (ISO 8802.2).  In addition, CSMA/CD media 
access control shall conform to IEEE 802.3 (ISO 8802.3) and token passing media access control 
shall conform to IEEE 802.4 (ISO 8802.4).  The Ethernet communications network shall communicate 
at a minimum of 100 megabits per second and shall use fiber-optic cable.  The fiber-optic cable bus 
shall conform with ISO 100BASE-F requirements.  As a minimum, the network operating system shall 
support the TCP/IP communications protocol suite.  Network architecture shall use managed switch 
hardware and shall not use non-switching hubs. 

20 All necessary communications support hardware and software shall be provided.  The software shall 
be designed so that the Buyer can easily configure the communication between the DCS and the 
foreign device from the DCS engineer/operator work station. 

21 The interface shall permit the data generated in the foreign device to be used in the DCS in any 
process controller, displayed on any operator work station, or used in any report. 

22 The Seller shall be responsible for furnishing all communications interface boards, ports, software 
drivers, protocol converters, and other required interface equipment and software required for the 
equipment to communicate with the DCS by means of the specified interface method. 

23 The Seller shall provide a data interface I/O list that indicates all information that must be passed 
between the foreign device and DCS to meet the specified monitoring functions.  The list shall 
indicate the signal name, address, on/off status for digital points, engineering units, and engineering 
unit range for analog points, and digital data word format and range for each point.  The list shall 
provide all information necessary for decoding and engineering unit conversion of each point in the 
receiving system.  The list shall be provided in MS Excel file format. 

24 Data transmitted from the Seller's control system to the DCS shall include all information necessary 
for the DCS VDU graphic displays to monitor and control the combustion turbine generator.  Such 
data may include pertinent analog and digital status information, interlocks, alarms, and maintenance 
conditions. 

25 FDI Description Estimated 
Point 
Quantity 

Media Redundant FDI Protocol 

26 PVSC Data Network – Monitoring 
Only of Key Parameters and Status 

1000 Copper No Later 

27 Utility (PSE&G) SCADA – 
monitoring only 

50 Fiber 
Optic 

No Later 

28 Protective relaying – Group 1 – 
monitoring only 

200 Copper No Later 

29 Protective relaying – Group 2 – 
monitoring only 

200 Copper No Later 

30 Continuous Emissions Monitoring 
System (CEMS) – monitoring of all 
measured parameters and alarms, 
transmission of any required CT 
operating data for all 3 CEMS 

120 Copper Yes Modbus over 
Ethernet 

31 Blackstart generator 1 – full 
replication of local HMI functionality 

200 Copper No* Modbus over 
Ethernet 

32 Blackstart generator 2 – full 
replication of local HMI functionality 

200 Copper No* Modbus over 
Ethernet 

33 Gas compressor 1 – full replication 
of local HMI functionality 

200 Fiber 
Optic 

No** Modbus over 
Ethernet 
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terminated on terminal blocks (not wired directly to DCS I/O modules/cards).  Relays, interposing 
relays, optical isolators and other isolation equipment shall, as far as is practicable, be housed in the 
DCS supplied cabinets.  Wiring from the terminal blocks to the DCS I/O modules/cards shall be done 
at the factory and checked during the FAT. 

72 Relays shall include Form C contacts rated for 10A at 120 VAC and 125 VDC. 
73 The interrogation power source provided by the DCS for each digital input card shall be monitored 

and alarmed.  If an I/O card has two fuses that direct interrogation power, alarming shall be provided 
for each fuse.  Alarming shall be accomplished by wiring a single input for each fuse into an I/O point 
on the associated card. 

74 I/O quantities shall be as follows (quantities listed below include the required spares): 
 

Processor 
DI 
DCS 

DI 
SOE 

DO 
DCS 

DO 
Field 

AI 
4-20mA 

AI  
T/C 

AI 
RTD 

AO 
4-20 mA 

Train 1 
CTG 1 By Seller 
SCR 1 By Seller 
Train 1 BOP 18 6 0 4 10 0 0 4 
Train 2 
CTG 2 By Seller 
SCR 2 By Seller 
Train 2 BOP 18 6 0 4 10 0 0 4 
Train 3 
CTG 3 By Seller 
SCR 3 By Seller 
Train 3 BOP 18 6 0 4 10 0 0 4 
Common 
Blackstart 1 By Seller 
Blackstart 2 By Seller 
Gas Comp 1 By Seller 
Gas Comp 2 By Seller 
Gas Comp 3 By Seller 

BOP 156 84 2 54 36 0 16 0 

 
Notes: 

1. I/O totals represent hardwired I/O only. 
2. “DI DCS” = digital input interrogated by the DCS I/O module onboard power source (48 VDC 

preferred) 
3. “DI SOE” = Sequence of Events digital input interrogated by the DCS I/O module onboard 

power source (48 VDC preferred) 
4. “DO DCS” = digital (relay) output powered by the DCS (120 VAC solenoid valves) 
5. “DO Field” = digital (relay) output powered by the field device (MCC, switchgear, etc.) 
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123 Programmable Controllers IEC 61131 
124 Binary Logic Diagrams for Process Operations ISA S5.2 
125 Graphic Symbols for Process Displays ISA S5.5 
126 Environmental Conditions for Process Control Systems ISA S71.02 
127 Functional Diagramming of Instrument and Control Systems Formerly SAMA 

PMC22.1 (or IEC 
equivalent) 

128 Information Technology-Open System Interconnection-Basic Reference 
Model ISO OSI 7498-1 

129 Enclosures for Electrical Equipment NEMA 250 
130 Enclosures for Industrial Controls and Systems NEMA ICS6 
131 National Electrical Code NFPA 70 
132 Cabinets and Boxes UL 50 
133 Industrial Control Equipment UL 508 
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19000 - Quality System Requirements 
 
If the Seller believes that an inconsistency exists between this section and other portions of the contract 
documents, the Seller shall immediately notify Buyer for resolution. 
 
19000.1  General Quality System Requirements 
 
19000.1.1  Quality System 

 
The Seller's quality management system shall ensure that all equipment, assemblies, services, and 
commodities supplied are in conformance with the contract drawings and specifications. 
 
The Seller’s quality management system shall provide assurance that design, procurement, materials, 
manufacturing processes, inspection and testing, packaging, shipping, storage, and related services 
comply with the requirements of the contract documents.  The Seller’s quality management system shall 
have a defined process for reporting, segregation, evaluation, disposition, and closure of nonconforming 
product.  This quality management system shall be available to the Buyer for review and/or audit at all of 
Seller’s locations where work is being performed subject to these contract documents. 
 
19000.1.2  Quality System Manual 
The quality management system shall be documented in the Seller's quality system manual.  One quality 
system manual shall be submitted to the Buyer as defined in the Schedule of Submittals if a current 
version is not already on file with the Buyer.  If the Seller's program has been certified by a registered 
certification agency, a copy of the Certification Letter or Certification of Authorization shall be submitted 
along with the quality system manual. 
 
19000.1.2.1  Revisions.  Revisions to the Seller’s quality system manual shall be submitted to the Buyer 
throughout the life of these contract documents.  If the Seller has previously submitted a quality system 
manual to the Buyer, the Seller shall submit (in writing) the following information: 
 

1. Title and number designation of the document, e.g., QP 500 Quality Assurance 
Manual. 

 
2. Applicable Seller location(s) covered by the document. 

 
3. Revision level and date of the manual that is currently being used. 
 

19000.1.3  Subtier Sellers 
The Seller shall obtain the Buyer's approval in writing prior to using subtier Sellers for manufacturing or 
engineering activities.  Material/commodity subtier Sellers are exempted from these requirements. 
 
All applicable requirements of the contract documents (i.e., technical, quality, and administrative) shall be 
passed on to the applicable organizations within the Seller and subtier Seller's companies.  The Seller 
shall ensure that subtier Sellers have the capabilities to fulfill contract document requirements.  Sellers 
shall monitor subtier Sellers’ quality of work and shall indicate their strategy on their inspection and test 
plan.  Sellers shall submit required procedures, drawings, quality manuals, and/or other submittals when 
required for approval and/or information of subtier Seller's capabilities, processes, or in-process work 
involving the engineering, fabricating, and manufacturing of equipment and commodities for the Buyer. 
 
Subtier Seller qualification and monitoring are the responsibility of the Seller.  Buyer has the authority to 
perform quality audits and inspections, and monitor and/or review subtier Seller processes and facilities, 
at all locations where work is being performed subject to these contract documents. 
 
19000.1.4  Inspection and Test Plan 
In accordance with the Schedule of Submittals, a detailed inspection and test plan (i.e., a Quality 
Assurance/Quality Control Plan) for the work/equipment shall be submitted to the Buyer as specified in 
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the contract documents prior to starting fabrication.  Minimum surveillance activities to be included in the 
Seller’s inspection and test plan are specified in Section 20000 – Buyer’s Shop Quality Surveillance 
Requirements.  The Buyer will designate any test witness points or other inspection points required during 
review of the Seller’s submitted detailed inspection and test plan. 
 
The inspection and test plan shall identify the inspection and testing points including the acceptance 
criteria for major components of the work, the facility location for each inspection or test, and inspection 
target dates for each inspection or test.  The inspection and test plan shall be complete when first 
submitted, and shall be maintained current throughout the life of the contract documents.  A monthly 
update shall be provided to the Buyer.  The plan shall also include the Seller's strategy for inspecting 
subtier Seller's work, including inspection by the Seller at his subtier Seller's facilities.  The Seller shall 
inspect the work of subtier Sellers to the extent necessary to ensure that proper materials and equipment 
are furnished and that fabrication, assembly and erection are accomplished in accordance with the 
contract documents.  Commercial off-the-shelf items are exempted from these requirements. 
 
The Seller shall keep the Buyer informed of the progress of the work.  When inspection and test points 
have been designated by the Buyer as witness and/or hold points, the Seller shall notify the Buyer at least 
14 calendar days in advance of the appropriate times for inspections and testing.  The work shall not 
progress past the Buyer's designated hold point until the Buyer has verified the work or witnessed the 
designated test. 
 
A witness point is a step in manufacturing where the Seller is obligated to notify the Buyer in advance of 
the performed operation so that it may be witnessed.  If the Buyer is not present at the time and date 
specified by the Seller, the Seller may proceed. 
 
A hold point is a designated stopping place during or following a specific activity at which the Buyer's 
inspection or witness is required before further work can be performed.  The Seller may not proceed 
beyond the hold point without inspection or witness by the Buyer unless prior written authorization is 
obtained from the Buyer. 
 
The Buyer may waive the witness of tests; waivers for hold points shall be in writing.  Waivers in no way 
absolve or relieve the Seller of complying with contractual requirements.   
 
If the Seller has notified the Buyer defining the specific test date and time and the Seller is not ready to 
conduct the test at the stated date and time, the Seller shall be accountable for all additional expenses 
incurred by the Buyer. 
 
19000.1.5  Inspections by Buyer 
The Buyer may elect to perform assessments, quality audits, or witness testing at any time during the 
manufacturing process.  The Buyer may designate an authorized agent for assessments, witness testing, 
or quality audits.  Authorized agent may be an employee of the Buyer or an outside agency.  When an 
outside agency is designated as an authorized agent for the Buyer, such designation will be in writing with 
a copy provided to the Seller.  When the term "Buyer's representative" is used, it may  mean the Buyer or 
the authorized agent.   
 
The following requirements shall apply for Buyer's inspection at the Seller's mill, factory, yard, warehouse, 
or subtier Seller's facilities.  
 
19000.1.5.1  Access.  The Buyer’s representative shall have the right to access the Seller's and subtier 
Seller's work and related documents during the manufacturing process without delaying the schedule.  
The Seller shall provide, without cost, reasonable facilities including tools, personnel, and instruments for 
demonstrating acceptability of the work. 
 
19000.1.5.2  Surveillance Activities.  In accordance with the contract documents, designated hold 
points for witnessing, mill and/or factory tests shall be performed in the presence of the Buyer's 
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representative unless waived in writing by the Buyer's representative.  The Seller shall bear all costs for 
such tests, except the compensation and expense of the Buyer's representative. 
 
19000.1.5.3  Control of Special Processes.  It is Seller's responsibility to ensure that qualified personnel 
are employed to perform special processes such as welding, nondestructive examination (NDE), coating, 
painting, etc.  If special processes are conducted by unqualified employees, the Buyer has the right to 
validate and test the product at Seller's expense and/or reject the product.  The Seller shall be able to 
demonstrate the qualifications of personnel in writing. 
 
19000.1.5.4  Corrective Action.  Upon identification of a noncompliance with the requirements of the 
contract documents, the Seller shall document the noncompliance issue.  For noncompliance issues 
where the nonconforming characteristic can be restored to a condition such that the capability of an item 
to function reliably and safely is unimpaired, even though that item still does not conform to the original 
requirement, the Seller shall submit the noncompliance to the Buyer for approval.  During witness and 
hold point activities, if the Buyer's representative identifies a noncompliance issue, the Seller shall 
document the noncompliance issue and provide a copy of the documentation to the Buyer's rep-
resentative.  If the Seller disagrees and does not document the noncompliance, the Buyer's 
representative shall issue a corrective action report to the Seller for disposition and action.  The Seller 
shall correct, in a timely manner, all deficiencies identified in the corrective action report. 
 
19000.1.5.5  Rejection.  If any items or articles are identified that do not meet the requirements of the 
contract documents, the lot, or any faulty portion thereof, may be rejected.  Before offering specified 
materials or equipment for shipment, the Seller shall inspect the material and equipment and eliminate 
any items that are defective or do not meet the requirements of the contract documents.  The fact that 
equipment or materials have been previously inspected, tested, and accepted does not relieve the Seller 
of responsibility in the case of later discovery of flaws or defects. 
 
19000.1.5.6  Receipt Inspection 
Materials or equipment purchased under these contract documents may be inspected at the specified 
receiving points and will either be accepted or rejected.  Receipt inspection will include testing to 
determine compliance with the contract documents.  Initial receipt inspection acceptance tests will be 
performed by the Buyer at the Buyer's expense.  Items found to be defective may be returned to the 
Seller for correction at the Seller's expense, including shipping cost, or the cost to correct and inspect the 
item will be charged to the Seller. 
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20000 - Buyer’s Shop Quality Surveillance Requirements for 
Power Generation System (Furnish Only) 

 
The following table lists the minimum surveillance activities that the Buyer will perform.  The Buyer may 
make additions and deletions of surveillance activities based on, but not limited to, the following: 
 

1. Seller ITP. 
 

2. Seller performance. 
 

3. Client requests. 
 

4. Equipment assessment. 
 

5. Design reviews. 
 
Post award communication between the Buyer and Seller regarding Inspections and Tests shall be done 
with the ITP (Inspection and Test Plan). 
 
Surveillance Type Task 

In-Process Review QC/Code Documentation  

Witness Point Combustion Turbine Generator Testing (Winding & Insulation Resistance/Hi Pot etc.) 

Witness Point FAT Distributed Control System (Hardware and Software) 

Hold Point Pre-shipment Inspection (Turbine/Generator) 

Hold Point Pre-shipment Inspection (SCR Exhaust System) 

Hold Point Pre-shipment Inspection (Fuel Gas Compressor) 

Hold Point Pre-shipment Inspection (Gas Fueled Generator) 
 
Surveillance Type Definitions 
 

Hold Point requires the Seller to provide the Buyer’s Inspector with a minimum of 
fourteen (14) calendar days advanced notice with verbal confirmation the day before the 
Hold Point is scheduled to occur.  The Seller cannot proceed past a Hold Point without 
the Buyer’s written approval unless specified otherwise elsewhere within the contract.  
 
Witness Point requires the Seller to provide the Buyer’s Inspector with a minimum of 
fourteen (14) calendar days advanced notice prior to when the Witness Point is 
scheduled to occur unless specified otherwise elsewhere within the contract. 
 
In-Process Inspection Point is an inspection point that occurs during the manufacture 
of Seller equipment.  Notification by Seller is required to provide a minimum of fourteen 
(14) calendar days advanced notice prior to when the In-Process Inspection Point is 
scheduled to occur unless specified otherwise elsewhere within the contract. 
 
Review - Inspection point is Reviewed during the manufacture of Seller equipment.  This 
is typically a review of documentation such as CMTRs. 
 
Verify - Inspection point is Verified that it occurred during the manufacture of Seller 
equipment. 
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Seller Inspection Notification 
Buyer will provide an Inspection Notification form to the Seller.  Seller is to complete and return the 
Inspection Notification form as the advance notice required in the Surveillance Type Definitions above. 
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21000 - Technical Supplemental Specifications 
 
This section contains technical supplemental specifications that provide additional requirements applicable to the 
work covered under the technical sections which follow this Section 21000. 
 
21000.1  Summary of Applicable Supplementals 
The technical supplementals applicable to each technical section are indicated below. 
 

 

Technical 
Section 
Number Technical Section Name  Applicable Technical Supplementals 

1 05135 Steel Stack D100, D200, Q300, Q301, Q302, Q500, Q520, 
S100, S201, V100 

2 11506 SCR System D100, D200, E100, E220, E635, E640, K100, 
K101, K102, K103, K105, K120, M200, M710, 
Q300, Q301, Q302, Q400, Q500, Q501, Q502, 
Q520, S100, V100 

3 11507 Catalyst for SCR System Q500 

4 11508 Ammonia System D200, E100, E220, E640, K100, K101, K102, 
K103, K105, K106, K120, M200, M710, Q300, 
Q301, Q302, Q400, Q500, Q501, Q502, Q520, 
V100 

5 11509 Oxidation Catalyst System Q500 

6 15220 Reciprocating Fuel Gas 
Compressor 

D200, E100, E220, E635, E640, K100, K101, 
K102, K103, K105, K106, K120, M200, M710, 
Q300, Q301, Q302, Q400, Q500, Q501, Q502, 
Q520, V100 

7 15560 Small CTG D100, D200, E100, E220, E640, K100, K101, 
K102, K103, K105, K120, M200, M710, Q300, 
Q301, Q302, Q400, Q500, Q501, Q502, Q520, 
S100, V100 

8 15910 Gas Fueled Blackstart 
Engine Generator 

D100, D200, E100, E220, E640, K100, K101, 
K102, K103, K105, K120, M200, M710, Q300, 
Q301, Q302, Q400, Q500, Q501, Q502, Q520, 
S100, V100 

9 16031 Cylindrical Rotor Generator D100, E100, E220, E300, E400, E510, E530, 
Q301, Q400, Q500, Q501, Q520, S100, V100 

10 16093 MV Variable Frequency 
Drives 

D100, D200, E100, E220, E530, Q300, Q301, 
Q302, Q400, Q500, Q501, Q502, V100 

11 17053 Programmable Logic 
Controllers 

D200, E100, E300, E220, E510, E530, Q301, 
Q400, Q500, Q501, Q502 

12 17101 Distributed Control System D200, D300, E100, E220, E300, E510, E530, 
Q301, Q400, Q500, Q501, Q502 

 
21000.2  Technical Supplemental Specifications 
The technical supplemental specifications follow. 
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D100  Site Meteorological and Seismic Data  
 
Work shall be designed according to the following minimum building code and site conditions: 
 
General Design Data:  

Building Code 2015 New Jersey International Building 
Code 

Risk Category  III 

Site Elevation (Mean Sea Level), ft  10-12 (final value TBD) 

Wind Design Data:  

Ultimate Design Wind Speed, Vult, Nominal 3 
second gust wind speed at 33 ft (10 m) above 
ground for Exposure C category, mph  

120 

Exposure Category B 

Topographic Factor, Kzt 1.0 

Snow Design Data:  

Ground Snow Load, Pg, lb/ft2  20 

Importance Factor (Snow Loads), I 1.1 

Ice Design Data:  

Nominal Ice Thickness, t, Due to freezing rain at 
a height of 33 ft (10 m), inches  

0.75 

Concurrent Wind Speed, Vc, mph  50 

Importance Factor (Ice Loads – Ice Thickness), Ii 1.25 

Importance Factor (Ice Loads – Concurrent 
Wind), Iw 

1 

Seismic Design Data:  

Short Period Mapped Spectral Acceleration, Ss 0.249g 

One Second Period Mapped Spectral 
Acceleration, S1 

0.060g 

Site Class C 

Importance Factor (Seismic Loads), I 1.25 
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D200  Design Ambients and HVAC Criteria  
 
Area Specific Design.  The general design ambient air conditions shall be used unless area specific or 
equipment specific conditions are indicated in the contract documents: 
 
 Temperature, °F Relative Humidity, % 

Area Minimum Maximum Minimum Maximum 

General Outdoor Area -5 108 25 100 

*Nominal outdoor minimum ambient design temperature for determining commodity material 
properties (pipe, valves, etc.) will be –5° F.  Outdoor minimum ambient design conditions for 
determining freeze protection for piping and accessories shall be based on the all time recorded 
ambient low temperature of –5° F with coincident wind speed of 10 mph. 
 
PVSC Standby Power Plant Project HVAC Design Criteria:  Space conditioning consisting of heating, ventilating, 
and air conditioning (HVAC) shall be provided as determined by Engineer to ensure design basis environmental 
conditions for equipment and personnel.  HVAC systems shall be designed to maintain the indoor conditions 
listed above.  Design shall be based on the following ambient temperatures: 
 

Winter ambient design basis:  ASHRAE 99% 
for Newark, NJ 

16.6° F  

Summer ambient design basis:  ASHRAE 2% 
for Newark, NJ 

88.4° F DB 72° F WB 

 
Values of ambient dry-bulb, dew point, and wet-bulb temperatures correspond to the annual percentiles the value 
is exceeded on average by the percentage of the total hours in a year (8760).  The 2% (warm) value is exceeded 
on average 175 hours per year.  The 99% (cold) value for which the weather is less than the design condition for 
88 hours per year on average.  Buildings requiring heat will be provided with adequate heat capacity to prevent 
indoor temperatures below freezing on record low recorded temperatures. 
 
The PVSC Standby Power Plant Project design criteria table indicates the level of redundancy for HVAC 
equipment in the indicated areas.  Multiplicity means that more than one partial capacity ventilation device shall 
be used.  Some ventilation capacity shall be provided with a single component failure.  When redundancy is 
indicated, only the major active components shall be provided with backup equipment.  Static components such 
as ductwork, duct mounted heaters, duct mounted variable volume boxes, shall not be duplicated.  Minimum 
ventilation rates shall be provided in normally continuously occupied areas in accordance with local codes.  In 
the absence of applicable local codes, ASHRAE Standard 62 requirements shall be met. 
 
The filtration levels are as defined in the International Society of Automation Standard ISA-71.04, Environmental 
Conditions for Process Measurement and Control Systems:  Airborne Contaminants.  This may involve the use 
of gas filtration, if required by the outdoor air quality as determined by Engineer.  The air conditioning for control 
and electrical equipment shall be designed to meet the filtration levels indicated in the PVSC Standby Power 
Plant Project HVAC design criteria table above.  Tabulated filtration efficiency and MERV levels are indicated in 
accordance with ASHRAE Standard 52.1, Method of Testing Air-Cleaning Devices Used in General Ventilation 
for Removing Particulate Matter and ASHRAE Standard 52.2, Method for Testing General Ventilation Air 
Cleaning Devices for Removal Efficiency by Particulate Size: 
 

Filtration Level Dust Spot Efficiency, % Minimum MERV 

High 80 to 90 13 
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E100.2  Equipment Safety Grounding (Earthing) 
An integral shipping unit or assembly shall be furnished with a grounding pad suitable for field connection to the 
station ground grid by others.  All equipment on an integral shipping unit or assembly shall be grounded to a 
common point on the shipping unit or assembly.  Control devices such as solenoids, or pressure and limit 
switches (unless such devices require grounding for proper operation) are not required to be grounded. 
 
Isolated logic system or single-point ground connections required for proper operation of electronic equipment 
shall be insulated from the equipment safety ground.  Such connections will be extended, using insulated cable, 
to a single termination point suitable for field connections to the appropriate ground system by others. 
 
The raceway and tray system shall not be considered to be a ground conductor except for itself.  All metal 
conduits containing power circuits shall be provided with grounding type bushings and be wired together inside 
enclosures and connected internally to the enclosure ground pad bus.  Ground conductor shall be sized in 
accordance with NEC or IEC 60364 but shall not be less than 8 AWG bare copper conductor. 
 
Ground conductors shall be soft drawn, stranded copper Class B (per NEMA WC 3) or Class II (per IEC 60228).   
 
E100.3  Wiring Methods 
All electrical wiring interconnections between motors, devices, panels, and boxes shall use the following wiring 
methods. 
 

Non-armored cable supported and protected by raceway or cable tray in accordance with the 
NEC.  

 
The material, sizing and installation of the cable and raceway system shall meet the requirements of NEMA and 
the NEC and be suitable for the environment in which it will be installed. 
 
All raceway and cable entries into equipment that will be installed outdoors or in wet environments shall be from 
the bottom or side and be raintight. 
 
All cable tray and raceway for Seller’s wiring shall not interfere with raceway or cable entry by the Buyer.  Seller 
shall submit raceway plan drawings for review and approval by the Buyer and shall modify the raceway design 
as required to eliminate interferences for no additional cost. 
 
Conduit shall be rigid galvanized steel rated for heavy resistance to impact and compression in accordance with 
the NEC. 
 
All conduit connections shall be of the threaded type, and all conduit, couplings, and fittings shall be hot-dipped 
galvanized steel or aluminum.  Conduit fittings used on outdoor equipment shall be gasket type.  
 
Moisture pockets shall be eliminated from the conduit raceway system. 
 
Liquidtight flexible metallic conduit (LFMC) may be used where it is not subject to physical damage and is 
supported in accordance with the NEC.  Jacket shall be sunlight resistant. 
 
Cable tray systems furnished and installed by the Seller shall include cable tray, fittings, supports, accessories, 
and hardware required for a complete system. 
 
Cable tray shall be aluminum, hot dipped galvanized steel or fiberglass.  Cable trays and associated component 
materials shall conform to the requirements of NEMA. 
 
Hardware for aluminum cable tray shall be case hardened galvanized steel suitable for indoor and outdoor use.  
Hardware for aluminum cable tray in corrosive areas shall be Type 316 stainless steel. 
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Cable tray and all fittings shall be supported in accordance with NEMA VE-2 for metal tray or cable tray 
manufacturer’s recommendation.   
 
Cable tray covers shall be of the same manufacturer and material as the cable tray.  All covers shall be securely 
fastened to withstand the wind loads specified. 
 
Cable tray covers shall be installed on all cable trays containing insulated (non-armored) cables for all pre-
manufactured skids.  
 
Tray covers in pre-manufactured enclosures shall be installed on the first six feet of any cable tray extending 
vertically from floor penetrations. 
 
Raceway for enclosure and building wiring for lights and convenience receptacles, may be the Seller’s standard 
as long as it meets the requirements of the NEC. 
 
E100.4  Cable 
Splices in cable are not allowed. 
 
Wires or cables used for internal wiring of control panels or cabinets may be supplied and installed according to 
the Seller’s standard as to wire size and insulation, except that all single conductor wires and cables shall meet 
the UL 1581 VW-1 flame test, or the CSA FT1 flame test. 
 
All single-conductor or multi-conductor cables external to control panels or cabinets, and all multi-conductor 
cables internal to control panels or cabinets provided and/or installed by the Seller shall pass the IEEE 1202 
flame test, or the CSA FT4 flame test.  
 
All cable shall meet the following requirements: 
 

All cable except thermocouple cable shall be stranded copper conductors. 
 
Power cable shall have flame retardant cross-linked polyethylene (FR-XLPE) or ethylene 
propylene rubber (FR-EPR) insulation with a minimum 600V rating, a CPE, or CSPE jacket, and 
a minimum size of 14 AWG.  Single-conductor, non-armored cable may be un-jacketed. 
 
Control cable shall have flame retardant cross-linked polyethylene (FR-XLPE) or ethylene 
propylene rubber (FR-EPR) insulation with a minimum 600V rating, a CPE, or CSPE jacket, and 
a minimum size of 16 AWG. 
 
Cable for current and potential transformers shall have a minimum size of 10 AWG. 
 
Instrument cable shall be twisted pairs or triads with individual shields, XLPE insulation with a 
minimum 300V rating, a CPE jacket, and a minimum size of 20 AWG.  Multi-pair or triad cables 
shall also have an overall shield. 
 
Thermocouple cable shall be solid conductor, twisted pairs with individual shields, XLPE 
insulation with a minimum 300V rating, a CPE jacket, and a minimum size of 20 AWG.  
Insulation shall be color coded in accordance with ASTM E-230/E230M.  Multi-pair cables shall 
also have an overall shield. 

 
Shielding of thermocouple and instrument cables shall consist of aluminum-polyester tape and copper drain wire. 
 
E100.5  Cable Glands 
All cable glands shall comply with the requirements of IEC 62444.   
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Cable glands for outdoor use shall be UV resistant. 
 
All cable glands shall be rated for the same service environment as the enclosure on which they are installed.  
The IP rating of the cable gland shall meet or exceed that of the enclosure on which they are installed. 
 
E100.6  Terminations 
Internal wiring of factory prewired electronic system cabinets may be terminated using the manufacturer’s 
standard method, except as noted herein. 
 
Conductors for current transformer circuits shall be terminated with preinsulated ring type terminal connectors. 
 
Control conductors 8 AWG and smaller for circuits that leave an enclosure, cabinet, or skid shall be terminated in 
a manner consistent with the type of terminal block used.  Terminal block requirements are given in the E100.8 
Terminal Blocks article below.  
 
E100.7  Electrical Enclosures  
Junction boxes and pull boxes shall be provided without knockouts. 
 
All junction boxes or pull boxes 4 inch trade size or smaller in any dimension shall be galvanized malleable iron 
or acceptable equal.   
 
All enclosures shall be manufactured from materials that will not degrade when subjected to sunlight. 
 
Where single conductor power cables enter an enclosure using cable glands, sufficiently sized, non-magnetic 
glanding plates shall be provided. 
 
Junction boxes, electrical control panels, and cabinets shall be provided with an identification nameplate 
mounted on the front of the enclosure.  The nameplate inscription shall be acceptable to the Buyer. 
 
The size and number of conduit entrances and terminal enclosures for terminating the Buyer's cable shall be 
coordinated with and acceptable to the Buyer.   
 
Enclosures for non-hazardous areas shall meet the requirements in the following table: 
 
 
Location NEMA  Material 

Indoor Dry Type 12 Mfg’s Standard 

Indoor Wet or Outdoor Type 4 Mfg’s Standard 

Wet-Chemical Corrosive Type 4X Stainless Steel 
 
E100.7.1  Electrical Enclosure Heating 
When electrical enclosure heating is provided by the Seller, the space heaters, adjustable thermostat, and 
fuse/fuse block or circuit breaker or other means of disconnect shall be pre-wired in the enclosure.  Use of space 
heaters shall not change or discolor any painted surface. 
 
Space heater capacity shall be as required to maintain the enclosure internal temperature above the dew point 
under the specified site conditions.  Space heaters shall be rated and operated at the voltages shown below. 
 
Rated Voltage 240 VAC 

Operating Voltage 120 VAC 2-wire 
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E100.7.2  Electrical Panel Lighting 
When electrical panel lighting is provided by the Seller, the lights, light switch and fuse/fuse block or circuit 
breaker or other means of disconnect shall be pre-wired in the enclosure. 
 
Lights shall meet the requirements in the table below. 
 

Fixture Ballast Rated Voltage Frequency Illumination 

Fluorescent Electronic 120 VAC, 2-
wire 

60 Hz 30-fc 

 
E100.8  Terminal Blocks 
Terminal blocks shall be furnished for all wiring leaving an enclosure, for internal circuits crossing shipping splits, 
and where equipment parts replacement and maintenance will be facilitated.   
 
Terminal blocks for external connections shall be grouped in the instrument and control compartment for easy 
accessibility, without interference from structural members or instruments.  Space shall be provided on each side 
of each terminal block to allow an orderly arrangement of all leads to be terminated on the block.  For terminal 
blocks interfacing with the Buyer's field cabling, one side of the terminal block shall be used by the equipment 
manufacturer for factory wiring and the other side of the terminal block shall be reserved for the Buyer's field 
cabling terminations. 
 
Terminal blocks shall not be mounted in compartments containing uninsulated conductors operating at voltages 
above 1000 volts. 
 
The arrangement of connections on terminal blocks shall be acceptable to the Buyer. 
 
Self-stripping terminal blocks are not acceptable.  Angled terminal blocks and multiple deck terminal blocks shall 
only be used where approved by the Buyer.  Multiple deck blocks shall not exceed three decks/layers in 
construction. 
 
Each terminal block shall be provided with a unique identifier.  All terminal points shall be uniquely identified on 
the terminal block and, where permitted by the safety codes and standards, shall be without covers.  Spare 
points shall be provided with blank strips that can be permanently marked in the field.   
 
Twenty percent (20%) spare (unused) terminals shall be furnished evenly distributed on the terminal blocks.  
 
Terminal blocks shall be manufactured from materials rated Inflammability Class V0 in accordance with UL 94.   
 
Terminal blocks not used for internal, factory prewired electronic systems or for thermocouple extension wire, 
shall be rated for 600 volts or greater unless approved by the Buyer.   
 
No more than two conductors shall be terminated at one connection point.   
 
For installations requiring "Increased Safety" terminal blocks, the terminal blocks shall have a CENELEC 
Certification Code marked on the terminal block. 
 
For installations requiring voltage interface of 50V and greater, the terminal block shall be designed so that 
incidental contact with bare metal screws, straps, jumpers, or conductors is not possible (finger safe design).  If 
this is not practical, clear plexiglass or polycarbonate barriers shall be installed so that incidental contact with 
energized materials is not possible. 
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Rails for modular terminal blocks not used as a grounding conductor shall be corrosion-resistant steel.  Rails 
used as a grounding conductor shall be copper.  Modular terminal blocks shall be designed to be removed from 
the mounting rails independent of adjacent terminal blocks. 
 
When knife disconnect terminal blocks are provided, they shall be have test ports on both sides of the knife 
disconnect.  The knife disconnect shall be permanently attached to the block. 
 
Terminal blocks for field terminations shall accept solid or stranded copper conductors with any wire preparation 
method, such as crimps, ferrules, tinning, or no preparation.  Clamping shall ensure mechanical and electrical 
integrity without damage to the conductors.  Current carrying terminal parts shall be coated or plated to prevent 
corrosion. 
 
The current carrying parts of thermocouple terminal block shall be of the same materials as the thermocouple 
extension wire.  Termination points for extending the shield wire of the thermocouple extension cable shall be 
provided adjacent to the block or shall be integral to the block. 
 
Terminal blocks shall meet the requirements in the following table. 
 

Terminal 
Block Type Applications 

Acceptable 
Termination 
Methods 

Acceptable 
Construction Acceptable Manufacturers 

Feed-
Through 

Thermocouple 
Extension Wire 

Strap Screw 
Compression 

Manufacturer's 
Standard 

Strap Screw - Manufacturer's 
Standard  
Compression - Allen-Bradley, 
Phoenix Contact, Wago,  or 
Weidmuller,  

Feed-
Through 

DCS and PLC I/O,  Compression 
Strap Screw 
Cage/Spring/ 
Tension Clamp 

Modular  
Rail 
Grouped Block 
Bolted 

Strap Screw - Manufacturer's 
Standard 
Cage/Spring/Tension Clamp 
– Allen Bradley 1492 Series, 
Phoenix Contact ST 4 Series, 
Wago 282 Series, or  
Weidmuller Z Series 

Feed-
Through 

General Purpose 
Control 

Strap Screw, 
Cage/Spring/ 
Tension Clamp 

Grouped Block, 
Bolted, Modular, 
Rail 

Strap Screw - Marathon 1500 
Series or Buyer-Approved 
Equal 
Cage/Spring/Tension Clamp 
– Allen Bradley 1492-L 
Series, Phoenix Contact ST 4 
Series, Wago 282 Series, or  
Weidmuller Z Series 

Shorting Current 
Transformer 

Strap Screw Grouped Block 
Bolted 

Marathon 1500 Series  

Power 600 Volt Power 
(8 AWG through 
4/0 AWG [10 mm2 
through 95 mm2]) 

Screw, 
Compression, 
Stud 

Grouped Block 
Bolted 

Manufacturer's Standard 
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Terminal 
Block Type Applications 

Acceptable 
Termination 
Methods 

Acceptable 
Construction Acceptable Manufacturers 

Power 600 Volt Power 
(6 AWG [16 mm2] 
and smaller) 

Cage/Spring/ 
Tension Clamp 

Bolted, Modular, 
Rail 

Allen Bradley 1492-L Series, 
Phoenix Contact ST Series, 
Wago 283 Series, or 
Weidmuller Z Series 

 
E100.9  Hazard Warning Labels 
The Seller shall furnish arc flash and shock hazard warning labels in accordance with National Electrical Code 
(NEC) 110.16 Arc Flash Hazard Warning.  Labels shall be furnished for all medium and low voltage switchgear, 
panel boards, control panels, and motor control centers.  The labels shall be located in a clearly visible area at 
each point of access to the equipment.  Equipment access includes but is not limited to breaker, starter, rear 
access, panel board, and auxiliary compartment doors.  Labels shall be in accordance with ANSI Z535.4 and 
either one of the examples below: 
 

 
 
E220  Electrical Equipment in Hazardous Areas  
 
All electrical equipment and devices located in areas subject to hazardous area classifications shall be suitable 
for use in hazardous areas.  All such equipment and devices shall be furnished with a nameplate in accordance 
with NEC 500.8 (C) requirements.  Nameplates and attachment pins shall be corrosion-resistant metal. 
 
E300  Electronic Systems and Components  
 
Internal wiring of factory prewired electronic systems in cabinets may be installed according to the Seller's 
standard as to wire size, insulation, and method of termination on internal equipment except that insulation for all 
wiring shall meet the UL 1581 VW-1 flame test.  Conductor identification may be accomplished by insulation 
color coding noted on the drawings or by printed wiring lists. 
 
The electronic systems shall be tested and verified capable of providing surge withstand capability in accordance 
with the requirements of IEEE C37.90.1. 
 
All electrical equipment containing electronic logic systems shall be tested in accordance with the manufacturer's 
standard tests for a minimum of 48 hours under power prior to shipment from the factory.  The system shall be 
tested as a complete assembly.  Testing of individual components or modules will not be acceptable as system 
tests.  The system test shall include a means of confirming the logic or mathematical design response of the 
system by simulating changes in system input.  The test shall verify correct operation of the system at both high 
and low power source voltage limits. 
 
E400  Motor Control 
 
The ac and dc motor starters specified to be furnished with the equipment shall conform to the requirements 
herein and shall be manufactured to the standards identified herein.  The general requirements apply to all 
standards. 
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E400.1  General Requirements 
Each starter that interfaces with the Buyer's control system shall be provided with terminal blocks for termination 
of the Buyer's cable. 
 
The interrupting capacity of each combination starter (direct on-line starter, unless otherwise specified) shall be 
sufficient for the available fault current without damage to the breaker or to the starter. 
 
Each 3-phase, ac single-speed starter shall be furnished with one 3-phase, manually reset, solid state overload 
relay.  Each 3-phase, ac two-speed starter shall be furnished with two 3-phase, manually reset, solid state 
overload relays.  Each overload relay shall have a trip class suitable for proper operation and protection of the 
equipment served by the starter. 
 
Auxiliary contacts shall be mechanically operated by the starter contactor.  Unless otherwise specified, the 
quantity of auxiliary contacts for starters that interface with the Buyer's control system shall be as required by the 
Seller's design.  A minimum of one normally open and two normally closed contacts shall be wired to terminal 
blocks for Buyer's use. 
 
For each ac starter, a dry type control power transformer shall be furnished complete with each primary lead 
fused and one secondary lead fused with the other secondary lead grounded (earthed).  The primary leads shall 
be connected to two phases of the power conducting circuits. 
 
Large ac size starters which require line voltage to energize the operating starter coils shall be equipped with 
auxiliary interposing relays for use in the operating coil circuit.  These interposing relays shall be operated from 
the low voltage circuit of the control transformers. 
 
Two-speed starters and reversing starters, where required, shall be mechanically and electrically interlocked so 
that only one set of contacts can be closed at any one time. 
 
Unless otherwise specified, any starter that uses remote control from the Buyer's control system shall be 
provided with an interposing relay to interface with the contactor coil if the contactor coil inrush exceeds 600 volt-
amperes. 
 
Any dc starter that uses remote control from the Buyer's control system shall have arc suppression devices 
installed across the contactor coil (or interposing relay coil) to protect the remote signal source.  
 
Single-phase ac starters shall be similar to 3-phase starters, except that a single-phase set of manually reset 
thermal overload relays shall be provided, and control power transformers will not be required if the line voltage 
is the same value as the specified control voltage. 
 
Ac contactors shall be similar to ac starters, except that no overload protection shall be required. 
 
E400.2  NEMA - Combination AC Motor Starters 
Combination ac motor starters shall be in accordance with NEMA ICS 2 and shall consist of the following: 
 

An isolating device consisting of a 3-phase molded (moulded) case adjustable magnetic trip only circuit 
breaker. 
 
Contactors with manually reset thermal overload relays. 
 
Ac operating coils at specified control voltage. 

 
E400.3  Not Used 
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E400.4  DC Motor Starters 
Magnetic starters for dc motors shall include, but not be limited to, the following: 
 

Dc operating coils. 
 
Contactors at specified control voltage. 
 
Starting resistors as required to limit the inrush current to approximately 350-500 percent of 
motor full load current (to be finalized during detailed design). 
 
A shunt field slide wire resistor. 
 
For non-reversing contactors, six electrically separate contactor auxiliary contacts (three 
normally open and three normally closed);  For reversing contactors, the same quantity of 
contacts per contactor. 
 
One overload relay.  The overload relay shall provide an alarm (Form C contact) and shall not 
trip the dc motor. 
 
For non-reversing contactors, a means to monitor the integrity of the shunt field and main 
contactor coil (to warn operator that the dc starter and its timing scheme are not armed) shall be 
provided and shall be the Seller's standard design.  A normally open and normally closed 
contact of the coil monitor relay shall be wired out to terminal block for external use.  For 
reversing contactors, the monitoring scheme shall be as for non-reversing contactors for the 
contactor considered critical by Buyer. 
 
A space heater wired out to terminal block points. 

 
All auxiliary and overload contacts shall be wired to terminal blocks for external use. 
 
The dc motor starters design shall be coordinated with the characteristics of the motors that the starters are 
intended to operate. 
 
Unless otherwise specified, the following criteria apply to the starters specified to be furnished: 
 

Standard to Which Motor Starters Shall Be Manufactured NEMA 

AC Motor Starter Control Voltage 120 volts, 60 hertz 

DC Motor Starter Control Voltage 125 volts dc 

Spare Terminal Points 20 percent 
 
E510  Branch Circuit Protective Devices  
 
Branch circuit protective devices may be molded case circuit breakers or fuses. 
 
All molded case circuit breakers shall be in accordance with UL 489 and have a minimum AC and DC 
interrupting capacity greater than the fault availability shown on the equipment technical datasheet.  If the fault 
availability is not shown on the equipment technical datasheets, the AC and DC interrupting capacity shall be 
greater than 10kA for 120/208 volt circuits and 65 kA for 480 volt circuits 
 
Fuses shall be properly sized for the application and in accordance with UL 248. 
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Fuses may be mounted on terminal blocks using fused terminals with swing open access to the fuse cartridge.   
 
Fuses or holders shall be provided with visual blown fuse indication. 
 
Fuse Holders shall meet the requirements of UL 4248. 
 
The bases shall be a plastic that has a Flammability Rating of V-0 when tested in accordance with UL 94. 
 
E530  Electrical Accessories  
 
E530.1  General Requirements 
One spare normally open and one spare normally closed contact on each control switch and lockout relay shall 
be wired out to terminal blocks. 
 
All devices shall be heavy-duty and oil-tight. 
 
E530.2  Electrical Indicating Instruments 
Metering devices shall be flush mounted.  Displays shall be analog with black markings on a white background or 
a digital LCD. 
 
Instrumentation with current elements shall be capable of 10 times the rated end scale overload values for a 
period of 1/2 second duration for a minimum of nine successive overloads with 1 minute between overloads 
without exceeding the deviations defined in the specified standard.  Switchboard meters shall not open the circuit 
when subjected to 30 times the rated secondary current of the associated current transformer circuit for a period 
of 2 seconds. 
 
Electrical indicating instruments shall be as listed in the table below. 
 

Input Range 

Transducer Manufacturer 
Accuracy Class (% 
of Full Scale Value) Display 

Voltage 
Element 

Current 
Element 

0-150 V 0-5 A 4-20 mA Yokogawa 
Weschler Electric 
Corporation 
Crompton 
Instruments 
 

1 Analog or 
Digital LCD 

 
E530.3  Control Relays 
General service auxiliary relays shall be Allen-Bradley Bulletin 700 Type P.  Where current carrying requirements 
exceed the capacity of the general service auxiliary relays, auxiliary relays shall be Allen-Bradley Bulletin 700 
Type PK, General Electric Type HFA or HGA, Westinghouse Type MG-6. 
 
Timing relays shall be solid-state as manufactured by Agastat. 
 
DC relays that interface with the Buyer's control system shall have a diode surge suppressor installed across the 
relay coil. 
 
E530.4  Electrical Switches 
Control switches shall be 600 volt, 20 ampere, multistage, rotary type, with black, pistol grip type handles and 
engraved black plastic escutcheon plates with targets. 
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Electrical switches shall be as specified in the below table. 
 

Electrical Switches 

Application Description Manufacturer/Style 

Control Switches Control Panel General Electric Type 95, SB-1, or SB-10 with large 
cover 
Electro-Switch Type 24, W, or 20K 
 

Push Buttons and 
Selector Switches 

Control Panel or Local Honeywell Micro Switch Type PT 
Square D Class 9001 Type K 
 

Toggle Switches Control Panel Honeywell Micro Switch Type TL 
 

 
E530.5  Indicating Lights 
Indicating lights for local control stations shall be LEDs and shall permit light changing from the front.   
 
E530.6  Contacts 
Contact ratings for all electrical accessory devices shall be suitable for interrogation voltages up to 250 V AC or 
DC and for switching currents in the milliamp range. 
 
All contacts that interface with the Buyer's control system shall be electrically "dry."  Solid-state switches or triac 
outputs are not acceptable.  All contacts shall allow the Buyer's I/O cards to distinguish between a normally open 
and a normally closed contact. 
 
Alarm contacts shall include one normally open and one normally closed contact. 
 
E530.7  Colors of Indicating Devices and Actuators 
If words or abbreviations are required to describe the function of the indicating device or actuator, they shall be 
English.  Indicating lights shall be energized when the condition described in the following table exists, and shall 
be de-energized when the condition does not exist.  Colors shall be as specified in the below tables. 
 

Colors of Indicating Devices 

Color Explanation Examples 

Green Normal off condition requiring no 
action by the operator 

Motor stopped; valve (damper) closed; breaker 
open, contactor de-energized 

Red Normal running condition 
requiring no action by the 
operator 

Motor running; valve (damper) open; breaker 
closed, contactor energized; process within normal 
limits; cabinet/panel power available 

White Abnormal condition requiring 
monitoring and/or intervention by 
the operator 

Motor trip; breaker trip, contactor trip; tripping by a 
protective device or interlock; electrical lockout relay 
tripped; position change from normal; pressure or 
temperature beyond normal limits; overload 

White 
Flashing 

Dangerous condition requiring 
immediate action by the operator 

Pressure or temperature beyond safe limits; loss of 
critical process 
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Colors of Indicating Devices 

Color Explanation Examples 

Blue Indication of a condition which 
requires action by the operator 

Instruction to enter a value; paralleled electrical 
power sources to bus causing bus rating to be 
exceeded 

Amber Equipment start permissive; 
equipment protective relay reset 

General information; electrical lockout relay reset 

 
Colors of Actuators 

Color Meaning Examples 

Red Emergency Emergency-stop/off 

Black Normal stop/off Normal stop; open breaker, contactor de-energized 

Black Normal start/on Normal start; closed breaker, energize contactor 
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E635  Medium Voltage Induction Motors  
 
E635.1  General 
 
E635.1.1  Scope of Supply 
Scope of supply shall include furnishing the medium voltage induction motors as specified herein and on the 
E635 Medium Voltage Induction Motors Specification Sheets at the end of this section. 
 
E635.1.2  Codes and Standards 
Work performed under these specifications shall be done in accordance with the following codes and standards.  
Unless otherwise specified, the applicable governing edition and addenda to be used for all references to codes 
or standards specified herein shall be interpreted to be the jurisdictionally approved edition and addenda.  If a 
code or standard is not jurisdictionally mandated, then the current edition and addenda in effect at the date of 
this document shall apply.  These references shall govern the work except where they conflict with the Buyer's 
specifications.  In case of conflict, the latter shall govern to the extent of such difference: 
 

Work In Accordance With 

NEMA/IEEE designed 
motors 

NEMA MG1, IEEE C50.41, IEEE 112,  IEEE 522 

 
E635.1.3  Approved Manufacturers of Components 
For the following components, only the listed manufacturers are recognized by Buyer as maintaining the level of 
quality of workmanship required by these specifications.  If the Seller wants to propose a non-listed manufacturer 
that is considered to provide an equivalent level of quality, this manufacturer must be identified and supporting 
testimony provided.  Acceptance of the manufacturer as a substitute is at the discretion of the Buyer: 
 

Component Manufacturer 

Medium voltage induction motors ABB, General Electric, Hitachi, Hyundai, 
Reliance, Siemens, TECO - Westinghouse 
Motor Co., Marathon, HICO  

 
E635.1.4  Test Requirements 
Each motor shall be tested and inspected at the manufacturer's factory to determine that it is free from electrical 
or mechanical defects and to provide assurance that it meets the requirements of these specifications.  Test 
procedures shall be in accordance with IEEE or NEMA test procedures for 3-phase induction motors. The routine 
tests listed in NEMA shall be performed on each motor. Optional tests may be performed to determine the 
efficiency and power factor for each motor when specified. 
 
This testing is to be considered part of the defined Scope of Work, and all associated costs are the responsibility 
of the Seller unless specifically identified as Optional or Buyer-conducted.  Tests identified as an option are to be 
priced separately.  If identified as Buyer-conducted, costs for the initial test will be the responsibility of the Buyer.  
However, the Seller is responsible for all costs associated with correcting deficiencies and retesting in the event 
of a test failure: 
 
Copies of reports of the quality control tests and inspections for each motor shall be submitted prior to shipment 
of the motor from the manufacturer's factory. 
 
 
 

Tests In Accordance With Conducted By 
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Tests In Accordance With Conducted By 

ANSI designed motors NEMA MG1, ANSI C50.41, 
IEEE 112,  IEEE 522 

Motor manufacturer 

Efficiency  IEEE 112, Method F1 Motor manufacturer 

Power Factor IEEE 112 Motor manufacturer 
 
E635.2  Products 
 
E635.2.1  Design and Construction 
Motors shall be designed for direct-on-line (full voltage) starting and shall be capable of at least two (2) 
consecutive successful starts (one start and acceleration to full speed - when initially at stabilized ambient 
temperature condition (“cold”), followed immediately by a trip and second start accelerating up to full rated speed 
again), with both starts at 100 percent rated voltage or at minimum starting voltage as specified herein, 
whichever case is more stringent.  Also, the motor shall be capable of one start with the motor initially at a 
temperature not exceeding its rated-load operation temperature.  All motors shall be capable of continuous 
running duty in the specified ambient temperature.  The motor safe stall time, for all motors, shall be greater than 
the motor acceleration time at the minimum starting voltage. 
 
E635.2.1.1  Nameplates.  All motor nameplate data shall conform to the requirements of the standards listed in 
Article E635.1.2.  The following additional nameplate data shall be included: 
 

Insulation system class designation. 
 
Motor horsepower rating at the site elevation, or derating factor. 
 
Maximum ambient temperature for which motor is designed and temperature rise by resistance. 
 
Starting capabilities at rated volts and at minimum starting voltage (may be a separate 
nameplate): 
 

Number of successive starts (coasting to a rest between starts) allowable after 
the following: 
 

Motor initially at maximum specified ambient temperature. 
 
Motor driving maximum expected operating load in the maximum 
specified ambient temperature and coasting to a stop. 
 

Cooling period required after completion of the preceding maximum number of 
starts before making an additional start with the motor in the following 
conditions: 
 

Motor running driving maximum expected operating load in the 
maximum specified ambient temperature. 
 
Motor running with the driven equipment uncoupled. 
 
Motor at rest after being de-energized on reaching rated speed. 

 
Direction of rotation and voltage sequence. 
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For dual voltage rated or multispeed motors, connection diagram for the specified voltage or the 
specified speeds. 
 
For motors with connections to an external lubricant recirculating system, or with an integral 
forced lubrication system, oil pressure and oil flow required. 
 
Type and grade of bearing lubricant, attached adjacent to lubricant filling devices. 
 
For motors with current transformers for differential protection, connection diagram indicating 
motor lead terminal connections. 
 
For motors with air filters, recommended set point for differential pressure device, attached on or 
near device enclosure. 

 
All motor nameplates and attachment pins shall be corrosion-resistant metal. 
 
E635.2.1.2  Enclosures.  Enclosure parts for all motors (e.g., frames, bearing brackets, terminal housings, 
external fan covers) shall be made of cast iron, cast steel, sheet steel, or steel plates.  Aluminum enclosure parts 
are not acceptable. Cooling fans, when provided, shall be bidirectional to allow for continuous motor operation in 
either a clockwise or counterclockwise direction.  Specific cases where such a fan is impractical for mechanical 
reasons shall be brought to the attention of the Buyer. 
 
When air filters are specified on the E635 Specification Sheets, removable washable impingement type air filters 
shall be furnished. 
 
Motors located in areas classified as hazardous shall be furnished with enclosures certified for use in the 
classified area. 
 
Totally enclosed motors shall be furnished with drain holes and rotating shaft seals and bearing housing seals 
(Inproseal or equal approved by Buyer).  Drain holes shall be provided with combination water drain-breather 
plugs. 
 
When totally enclosed fan cooled enclosures (IP54, IC411) are specified on the E635 Specification Sheets, the 
Seller shall have the option of selecting from one of the following enclosure constructions: 
 

Totally Enclosed Fan Cooled IP54 IC411 

Totally Enclosed Tube Cooled IP54 IC511 

Totally Enclosed Air-to-Air Cooled IP54 IC611 
 
External cooling fans for fan cooled motors shall be fabricated of brass, bronze, aluminum alloy containing not 
more than 0.2 percent copper, malleable iron, or plastic.  All plastic fans shall be fabricated of a reinforced 
thermosetting plastic. 
 
Totally enclosed motors shall have all exposed metal surfaces protected with a corrosion-resistant polyester or 
epoxy paint or coating and shall have enclosure interior surfaces and the stator and rotor air gap surfaces 
protected with a corrosion-resistant alkyd enamel or with polyester or epoxy paint or coating.  The stator air gap 
surfaces may be protected with a vacuum pressure impregnation coating.  Bolts, nuts, screws, and other 
hardware items shall be corrosion-resistant or zinc dichromate treated metal.  Motors furnished with sleeve type 
bearings shall have a rotating labyrinth shaft seal furnished on the shaft extension end of the motor. 
 
E635.2.1.3  Air Filter Pressure Differential Devices.  A pressure differential device shall be provided at the air 
inlet of all motors furnished with air filters.  The device shall be furnished with a snap-action sealed switch having 
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one normally open contact and one normally closed contact (Form C), wired out to terminal blocks, which change 
state on high-pressure differential.  The switch shall have an adjustable set point which is accessible for 
calibration while the motor is in service.  The initial adjustment shall be made at the motor Seller's factory to 
prevent motor excessive temperature because of clogged filters. 
 
E635.2.1.4  Insulation and Windings.  All stator coils shall use copper conductors, shall be form-wound, and 
shall be insulated with mica based materials.  All stator winding materials shall have a Class F [311° F] thermal 
classification and shall use a vacuum pressure impregnation (VPI) system. 
 
All multiturn form-wound stator coils shall have adequate turn-to-turn insulation to enable them to pass the Figure 
1 Coil Electrical Impulse Withstand Envelope, which is described in IEEE Standard 522. 
 
E635.2.1.5  Temperature Rise.  The temperature rise at rated output shall not exceed those for a Class B 
thermal insulation classification. 
 
E635.2.1.6  Space Heaters.  All motors shall have space heaters. Space heaters shall be sized as required to 
maintain the motor internal temperature above the dew point when the motor is idle and supplied at the specific 
voltage on the E635 Specification Sheets. Heaters shall be located and insulated so that they do not damage 
motor components or finish. 
 
E635.2.1.7  Terminal Housings.  A terminal housing for power leads and a separate accessory terminal housing 
for accessory leads shall be furnished on all motors. All terminal housings shall be externally mounted on the 
motor frame enclosure. Location and dimensions of terminal housings, including conduit opening quantity and 
location, shall be acceptable to the Buyer. 
 
Terminal housings for all motors shall be cast iron or sheet steel.  Minimum protection requirements shall be 
equivalent to NEMA 4 (IP 54). 
 
All motor leads located in the housings shall be permanently marked for ease of identification. 
 
A separate accessory terminal housing shall be provided for space heater leads, temperature detector leads, 
differential pressure switches, and other similar accessory equipment leads.  It shall be complete with screw type 
terminal blocks for termination of such leads.  Each terminal in the blocks shall be identified and marked for its 
respective leads.  Accessory terminal housings shall be accessible from outside the motor. 
 
When current transformers for motor differential protection are specified on the E635 Specification Sheets, the 
current transformers shall be mounted in the power lead terminal housing and terminated in an accessory 
terminal housing on shorting type terminal blocks. 
 
Motor power lead terminal housings shall be large enough to provide working space for the field fabrication of 
stress relief kits for shielded cable within the housing and to contain the stress relief kits after fabrication 
whenever incoming power supply shielded cable is specified on the E635 Specification Sheets.  In those cases, 
the minimum distance from the motor leads to the cable entrance plate of the motor terminal box shall be as 
follows: 
 

Motors with cable leads - 24 inches. 
 
Motors with bus bar leads - 36 inches.  

 
E635.2.1.8  Leads.  All leads, including motor power leads, current transformer leads, space heater leads, 
temperature detector leads, and alarm device leads, shall be wired into their respective terminal housings.  Each 
lead marking shall be visible after taping of the terminals. 
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All motors shall have the direction of rotation marked by an arrow mounted visibly on the stator frame near the 
terminal housing or on the nameplate and the leads marked for phase sequence to correspond to the direction of 
rotation and supply voltage sequence. 
 
Leads for dual voltage rated or for multispeed motors shall be easily connected or reconnected in the terminal 
housing for the operating voltage or for the specified speeds. 
 
When current transformers for motor differential protection are specified on the E635 Specification Sheets for 
single-speed motors, the motor phase leads shall be wired to the motor power lead terminal housing for 
connection for self-balancing current type differential protection.  Each current transformer shall encircle all 
power leads to the associated winding.  The motor winding wye or delta connections shall be completed at the 
factory, leaving only three leads, T1, T2, T3 (U, V, W), for field connection in the power lead terminal housing.  
The wye or delta connection shall be completed in a manner that will allow easy access to the end of each phase 
for field testing. 
 
When current transformers for motor differential protection are specified on the E635 Specification Sheets for 
two-speed motors, the motor phase leads shall be wired to the power lead terminal housing for connection for 
self-balancing current type differential protection.  Each current transformer shall encircle all power leads to the 
associated winding.  The motor winding wye or delta connections shall be completed at the factory, leaving only 
six leads, T1, T2, T3, T4, T5, T6 (U1, V1, W1, U2, V2, W2), for field connection in the power lead terminal 
housing.  The wye or delta connections shall be completed in a manner that will allow easy access to each end 
of each phase for field testing. 
 
Cable motor leads shall use stranded copper conductors insulated with silicone rubber covered with a glass braid 
or acceptable equal. 
 
E635.2.1.9  Bearings.  The type of bearing furnished shall be as specified on the E635 Specification Sheets or 
the motor Seller shall determine the type of bearing to be furnished based upon the load, speed, and thrust 
conditions of the driven equipment.  If a bearing type deviates from the specification sheets, the Seller shall 
request approval for the deviation prior to proceeding with manufacturing. 
 
Thrust bearings for vertical motors shall have a life as specified on the E635 Specification Sheets and shall be 
capable of operating for extended periods of time at any of the thrust loadings imposed by the specific piece of 
driven equipment during startup/shutdown and normal operation without damage to the bearing, the motor frame, 
or other motor parts. 
 
E635.2.1.9.1  Hydrodynamic type bearings.  Sleeve bearings for horizontal motors shall be oil ring lubricated 
type.  The bearings, end bells, and bearing housings shall be split type when available.  Except for totally 
enclosed motors, air gap measurement holes or other acceptable means shall be provided in each motor end 
housing for checking air gap of sleeve bearing motors. 
 
Sleeve bearings on horizontal motors shall be designed and located centrally, with respect to running magnetic 
center, to prevent the rotor axial thrust from being continuously applied against either end of the bearing.  The 
motors shall be capable of withstanding, without damage, the axial thrusts that are developed when the motor is 
initially energized. 
 
Vertical motors provided with tilting pad or flat land type thrust bearings shall have oil lubricated split sleeve or 
tilting pad upper guide bearings.  The Seller's design shall eliminate the possibility of the "whirl" phenomenon 
associated with the rotor.  The lower bearing housing design shall also provide for required clearance or end-play 
resulting from thermal growth in the rotor shaft.  
 
Hydrodynamic bearings shall be sized for a maximum load of 300 psi at normal or rated operating conditions, 
and a maximum load of 450 psi at all expected operating conditions including startup or shutdown transients. 
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E635.2.1.9.2  Bearing lubrication system.  Unless specified otherwise on the E635 Specification Sheets, 
bearing lubrication shall be furnished by an internal lubricant recirculation system.  Oil reservoir capacity and 
ventilation of the bearing housing and oil reservoir shall be as required to adequately maintain cooling of the oil 
and bearings in accordance with the bearing Seller's requirements. 
 
E635.2.1.9.3  Antifriction bearings.  Antifriction bearings for horizontal shaft motors shall be designed and 
fabricated to have a life as specified on the E635 Specification Sheets. Antifriction bearings shall be grease 
lubricated except where the specified speed and thrust require oil lubrication for the specified life.  Grease 
lubricated bearings shall be self-lubricating and regreaseable. 
 
Motors furnished with spherical roller thrust bearings shall be furnished with deep groove radial guide bearings. 
 
E635.2.1.9.4  Miscellaneous bearing requirements.  All bearing mountings shall be designed to prevent the 
entrance of lubricant into the motor enclosure or dirt into the bearings and shall be provided with pipes and drain 
plugs. Bearings and bearing housings shall be designed to permit disassembly in the field for inspection of the 
bearings or removal of the rotor. Filler caps or grease fittings for lubrication shall be arranged for safe, easy 
addition of lubricant from the outside of the motor while the motor is in service. 
 
All oil lubricated bearings shall be provided with oil level sight glasses marked for required oil level at motor 
running and standstill.  Plastic sight windows or bottles shall be of a material not adversely affected by 
continuous exposure to sunlight. 
 
Insulation shall be provided when required to prevent circulation of shaft current on bearings, on bearing 
temperature detectors, or on oil piping connections. 
 
Bearing lubricants shall contain a corrosion inhibitor.  The type and grade of lubricant shall be indicated on a 
nameplate attached to the motor frame or end shield adjacent to the lubricant filling device.  The Seller shall 
furnish all lubrication information required to assure proper equipment startup and subsequent bearing 
maintenance. 
 
Motors using sleeve type radial bearings shall have the housings drilled and tapped in accordance with API-670 
for possible use of proximity probes. 
 
E635.2.1.10  Oil Lubrication Systems.  If an external lubricant recirculating system is provided, the Seller shall 
furnish pipe taps for oil inlet and outlet connections in addition to the internal lubricant recirculating system 
previously specified.  Pipe taps for vertical motors shall be arranged to recirculate oil from the motor thrust 
bearing oil reservoir for cooling.  The Seller's lubrication system shall maintain proper lubrication and cooling of 
the bearings over the complete performance range of the external lubricant recirculating system.  The internal 
lubricant recirculating system shall provide proper lubrication and cooling of the bearings during startup and 
coast-down with no oil flow from the external lubricant recirculating system. 
 
Where water cooling of bearing oil is required, the Seller shall furnish pipe taps for the water inlet and outlet 
connections.  The Seller's lubrication system shall maintain proper cooling of the oil and bearings under the 
cooling water conditions specified. 
 
Sufficient oil cooling (external or internal) shall be provided to maintain the oil sump temperature at or below 160° 
F at the specified ambient condition.  The probability of reverse rotation or emergence shutdown shall be 
considered in the bearing design details. 
 
E635.2.1.11  Rotors.  All induction motors shall have squirrel-cage rotors.  Rotors shall be adequately sized to 
avoid overheating during acceleration of the motor and driven equipment.  Rotors may be die-cast aluminum 
construction for ratings up to 560 kW (750 hp).  Above 560 kW, the rotors shall be copper or copper alloy cage 
material except that aluminum cage materials will be considered on 2-pole motors only. 
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All fabricated cage rotor bars shall be installed using swaging or wedging or other proven method acceptable to 
the Buyer to prevent rotor bar vibration. 
 
All motor rotating components shall be dynamically balanced after mounting on the shaft.  Motor vibration shall 
not exceed the peak-to-peak amplitude values as defined in NEMA MG-1 (for motors <500 hp) and ANSI/API 
541 (for motors ≥500 hp).   
 
The minimum clearance space required for removal of the rotor shall be indicated on both the E635 Specification 
Sheets and on the dimensional outline drawing. 
 
E635.2.1.12  Shafts.  All shafts shall be solid.  Each shaft shall be furnished with a corrosion-resistant treatment 
or shall be made of a corrosion-resistant material. 
 
The output shafts of motors furnished with sleeve bearings shall be circumscribed with permanent marks 
indicating the motor magnetic center and end float limits when level and running at rated speed.  A permanent, 
identified reference point shall be indicated or attached to the bearing housing or shaft seal.  The markings shall 
be easily identifiable for use during motor installation. 
 
For horizontal sleeve bearing motors, the rotor end float and coupling end play shall be in accordance with 
NEMA requirements.  The distance from the magnetic center line mark to each end float limit mark shall be not 
less than 37.5 percent of the total rotor end float. 
 
E635.2.1.13  Ground Connectors.  Each motor shall be furnished with a grounding connector attached to the 
motor frame inside the power lead terminal housing.  The grounding connector may be a lug or terminal or other 
acceptable grounding connector.  Ground cable size will be as indicated on the E635 Specification Sheets. 
 
E635.2.1.14  Grounding Pads.  External grounding pads shall be provided in at least two locations (near 
mounting feet at opposite corners). 
 
E635.2.1.15  Torque Characteristics.  Breakaway, run-up/pull-up, and pull-out/breakdown torque shall at all 
times be at least 10 percent higher than the load-torque of the driven machine at minimum specified starting 
voltage.  Load-torque characteristics will be furnished by the driven equipment Seller; however, the responsibility 
for successful starting under the given conditions shall rest with the motor manufacturer. 
 
E635.2.1.16  Couplings.  For motors purchased separately from the driven equipment, coupling drawings or 
templates for shaft machining will be provided by the Buyer.  Half couplings will be supplied to the Seller by the 
driven equipment Seller.  The Seller shall mount and secure the half couplings to the motor shafts. 
 
E635.2.1.17  Tachometer/controller.  When the X seconds value listed in the motor data sheet line item 
requirement labeled “Motor safe stall time at minimum starting voltage shall not be less than motor acceleration 
time at minimum voltage plus X seconds” is not possible or cannot be decreased to a lesser integer value greater 
than 0 seconds (as determined by all of the Approved Manufacturers), a tachometer/controller shall be furnished 
for each motor.  The tachometer/controller shall have two auxiliary relays, each with Form C contacts, and the 
relays shall be configurable as either latching or auto reset.  The tachometer/controller shall be programmable to 
allow one auxiliary relay to energize at a motor speed slightly above zero speed (motor shaft just rotating), and 
the other auxiliary relay to energize at a speed near rated speed.  The auxiliary relay contacts are intended to be 
used in conjunction with motor protective relays by others to prevent motor feeder trip during motor acceleration.  
Speed sensor and accessories required to support operation of the tachometer/controller shall also be provided 
as required.  The tachometer/controller shall be Tachtrol 3 by AI-TEK, or Buyer approved equal.  
 
E635.2.1.18  Soleplates.  Soleplates shall be furnished when specified on the E635 Specification Sheets.  
Soleplate drawings shall be furnished indicating the size and location of the anchor bolts holding each soleplate 
to the concrete foundation and all mounting, alignment, and connection details and procedures.  Motor mounting 
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bolts shall be furnished with each soleplate.  All foundation anchor bolts, washers, and nuts will be furnished by 
others. 
 
Soleplate anchor bolt cross-sectional area shall not be less than the cross-sectional area of the motor mounting 
bolts.  Anchor bolt holes shall be shop drilled and shall be oversized 1/4 inch in diameter.  The anchor bolts shall 
be located under the motor, and all projections, including washers and nuts, shall clear the motor and its 
appurtenances completely.  Grout holes shall be provided in the central portion of each soleplate.  Motor 
mounting holes shall be drilled and tapped. 
 
Motors shall be designed to permit convenient access for drilling vertically through the motor feet for installation 
of tapered dowel pins after the motors are mounted with driven equipment.  Where motor design requires angle 
drilling of dowel pin holes through the motor feet, the Seller shall start the dowel pin holes at the required angle, 
and shall drill each hole to a depth not less than one-half the thickness of the motor feet.  The tapered dowel pins 
shall be furnished by the Seller. 
 
E635.2.1.19  Critical Speeds.  Motors shall be designed to keep torsional and rotational natural frequencies of 
vibration at least 25 percent (or at least 15% for well damped resonant frequencies (having amplification factors 
less than 5.0) subject to approval by Buyer)above or below, preferably above, the motor rated speed ranges to 
avoid resonant vibration over the operating speed range of the equipment-motor unit. 
 
E635.2.1.20  Temperature Detectors.  Thermocouple type temperature detectors shall be single-element 
ungrounded, of ISA type as specified on the E635 Specification Sheets. All temperature detectors shall be 
ungrounded with detector leads wired to terminal blocks furnished in the accessory terminal housings.  A 
grounding terminal for each temperature detector shall be included with the detector lead terminals.  The 
grounding terminals shall be provided with internal wiring to a common ground connection.  The internal wiring 
shall be removable. 
 
E635.2.1.20.1  Bearing temperature detectors.  Bearing temperature detectors shall be provided as specified 
on the E635 Specification Sheets.  Each detector shall be complete with a detector head and holder assembly; 
the detector temperature-sensitive tip shall be hermetically sealed. 
 
Where sleeve type bearings are furnished, each detector tip shall be held in intimate contact with the outside 
diameter of the bearing babbitt not more than 1/8 inch from the shaft surface of the bearing. 
 
E635.2.1.20.2  Winding temperature detectors.  Winding temperature detectors shall be provided as specified 
on the E635 Specification Sheets. Temperature detector and detector lead insulation class shall be the same as 
the stator coil insulation class. 
 
When resistance temperature detectors (RTDs) are specified, they shall be of the 3 wire type.  All leads of a 
given RTD shall be electrically isolated from the leads of the next RTD.  The motor Seller shall clearly indicate on 
the motor wiring diagrams which winding (phase) of the motor is monitored by each winding temperature 
detector. 
 
E635.2.1.21  Current Transformers.  Current transformers shall be furnished as specified on the E635 
Specification Sheets.  Current transformer relaying accuracy and ratio will be provided by Buyer during detailed 
design. 
 
E635.2.1.22  Vibration Transducer Mounting.  Refer to the E635 Specification Sheets for the minimum 
requirements for vibration transducer mounting provisions.  Detailed requirements are provided with the driven 
equipment specification and/or Technical Supplemental K100. 
 
E635.2.1.23  Variations from Rated Voltage and Rated Frequency.  Unless specified otherwise on the E635 
Specification Sheets, induction motors shall operate successfully under running conditions at rated load with a 
variation in the voltage or the frequency as follows: 
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Plus or minus 10 percent of rated voltage with rated frequency. 
 
Plus or minus 5 percent of rated frequency with rated voltage. 
 
A combined variation in voltage and frequency of 10 percent (sum of absolute values) of the 
rated values, provided the frequency variation does not exceed ± 5 percent of rated frequency. 

 
E635.2.2  Motor Efficiency Contract Price Adjustments 
Any motor which, upon test, is found to have an efficiency value less than the value stated in the proposal data 
shall have the contract price reduced.  The price reduction will be the difference between the guaranteed 
efficiency obtained from the values stated on the E635 Specification Sheets and the actual efficiency as 
determined from test values multiplied by the appropriate dollar values given on the E635 Specification Sheets.  
The price reduction will be invoked for each motor of a given motor design based on the testing of one motor of 
that design. 
 
E635.2.3  Drawings and Engineering Data 
Motor dimensional drawings shall be provided in accordance with Q500 Shop Drawings and Instruction Manuals 
and include the following information: 
 

Complete nameplate data. 
 
Rotor weight and motor total weight. 
 
Special requirements, if any, for provisions by others for control of shaft end float during starting, 
operating, or stopping of the motor. 
 

E635.2.4  Superimposed Motor Driven Equipment Speed-Torque Curves and Supporting 
Tabulated Data 
The Seller shall furnish superimposed speed-torque curves for each motor driven equipment match.  Speed-
torque curves shall include the motor speed-torque curves at minimum specified starting voltage at 100 percent 
voltage and at 110 percent rated voltage, superimposed on the driven equipment speed-torque curve during 
acceleration.  Additionally, for high inertia loads, the tabulated data from which each curve was prepared shall be 
submitted.  If the driven equipment configuration allows for both an open inlet condition and a closed inlet/startup 
condition, driven equipment speed-torque curves and associated tabulated data shall be provided for both 
conditions.  Motors shall not be released for manufacture until the Seller's match of motor driven equipment 
speed-torque curves is acceptable to the Engineer. 
 
 
E635.2.5  Superimposed Thermal Limit and Time-Current Curves and Supporting Tabulated Data 
The Seller shall submit a motor thermal limit curve superimposed on time-current curves during acceleration of 
the driven equipment for each motor.  For high inertia loads, tabulated data from which the curve was prepared 
shall be submitted. 
 
The thermal limit curve for each motor shall be based on initial motor parts temperatures equal to the service 
factor load operating temperatures in the maximum specified ambient.  Each thermal limit curve shall include the 
following components: 
 

Locked-rotor thermal limit for values of current from 110 percent rated voltage to the minimum 
specified starting voltage. 
 
Accelerating thermal limit for values of current from locked-rotor current to the current at 
breakdown torque, at minimum specified starting voltage. 
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Running overload thermal limit at rated voltage, for values of current from the current at service 
factor load torque to the current at breakdown torque. 

 
For each motor, time-current curves during acceleration of the driven equipment shall include acceleration at 
minimum specified starting voltage, acceleration at 100 percent rated voltage and acceleration at 110 percent 
rated voltage. 
 
E635.2.6  Motor Current Versus Speed Curves and Supporting Tabulated Data 
The Seller shall submit the motor's current versus speed curves at minimum specified starting voltage, 
100 percent voltage, and at 110 percent rated voltage.  Additionally, for high inertia loads, the tabulated data 
from which each curve was prepared shall be submitted. 
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E635 Medium Voltage Induction Motors Specification Sheet 
 
This motor data sheet is applicable for motors with nameplate ratings 

Including and below 3,000 hp (2,237 kW) 

Including and above 250 hp (186 kW) 

Manufacturing Standard NEMA/IEEE 

Motor Sizing Criteria The motor nameplate horsepower rating (kW) multiplied by 
the motor nameplate service factor shall be at least 15 
percent greater than the driven equipment operating range 
maximum brake horsepower (kW). 

Mounting arrangement Horizontal shaft 

Rated voltage (volts) / frequency (hertz) 4000 volts / 60 hertz 

Maximum ambient temperature, (°C) See Section D200 

Minimum ambient temperature, (°C) See Section D200 

Altitude Less than 3,300 ft (1,000 m) above sea level 

Efficiency, minimum (percent) N/A 

The following features shall be provided:  

Feature NEMA 

Enclosure / degree of protection Explosion proof 

Method of cooling Not Applicable 

Hazardous classification NEC Class I, Group D 

Enclosure openings shall be covered with screens 
manufactured from the following materials: 

Stainless Steel 

Air filters Stainless steel air filters shall be provided. 

Heat exchangers required? No 
 Source of Water to Heat Exchangers 

Bearing heat exchanger Not Applicable 

Enclosure heat exchanger Not Applicable 

No-load sound produced by the motor at 1 meter 
(dBA) 

Per V100 

Full-load starts per year 1,000 

Surge protection to be located in motor terminal box Surge Capacitors and Lightning Arrestors  

Current transformers Current transformers shall be provided for each stator 
winding for a self-balancing current type differential 
protection. 

Stator winding temperature detectors RTDs - 100 ohm platinum (six per motor) 

Starting voltage range: 
 

Minimum 80 percent Maximum 110 percent 

Starting current during a full voltage across-the-line 
start shall not exceed percent of rated current 
 

600 
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E640  Low Voltage Induction Motors  
 
E640.1  General 
 
E640.1.1  Scope of Supply 
Scope of supply shall include furnishing the low voltage induction motors as specified herein and the E640 Low 
Voltage Induction Motors Specification Sheets at the end of this section. 
 
E640.1.2  Codes and Standards 
Work performed under these specifications shall be done in accordance with the following codes and standards.  
Unless otherwise specified, the applicable governing edition and addenda to be used for all references to codes 
or standards specified herein shall be interpreted to be the jurisdictionally approved edition and addenda.  If a 
code or standard is not jurisdictionally mandated, then the current edition and addenda in effect at the date of 
this document shall apply.  These references shall govern the work except where they conflict with the Buyer's 
specifications.  In case of conflict, the latter shall govern to the extent of such difference: 
 

Work In Accordance With 

NEMA/IEEE designed motors NEMA MG1, ANSI/NEMA C50.41 (for motors larger than 
440 series frame), IEEE 112 

Motor efficiency Applicable National law regulating motor efficiency.  In the 
U.S. - Energy Independence and Security Act (EISA) 2007 

 
E640.1.3  Approved Manufacturers of Components 
For the following components, only the listed manufacturers are recognized by Buyer as maintaining the level of 
quality of workmanship required by these specifications.  If the Seller wants to propose a nonlisted manufacturer 
that is considered to provide an equivalent level of quality, this manufacturer must be identified and supporting 
testimony provided.  Acceptance of the manufacturer as a substitute is at the discretion of the Buyer: 
 

Component Manufacturer 

Low voltage induction motors ABB, Baldor-Reliance, General Electric, Siemens, 
Toshiba-USA,  TECO - Westinghouse Motor, U.S. 
Motors, WEG, Marathon 

 
E640.1.4  Test Requirements 
Each motor shall be tested and inspected at the manufacturer's factory to determine that it is free from electrical 
or mechanical defects and to provide assurance that it meets the requirements of these specifications.  Test 
procedures shall be in accordance with IEEE or NEMA test procedures for 3-phase induction motors. The routine 
tests listed in NEMA shall be performed on each motor by the motor manufacturer. 
 
This testing is to be considered part of the defined scope of work, and all associated costs are the responsibility 
of the Seller unless specifically identified as Optional or Buyer-conducted.  Tests identified as an option are to be 
priced separately.  If identified as Buyer-conducted, costs for the initial test will be the responsibility of the Buyer.  
However, the Seller is responsible for all costs associated with correcting deficiencies and retesting in the event 
of a test failure: 
 
Copies of reports of the quality control tests and inspections for each motor shall be submitted prior to shipment 
of the motor from the manufacturer's factory. 
 

Tests In Accordance With Conducted By 
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Tests In Accordance With Conducted By 

NEMA/IEEE designed 
motors 

NEMA MG1, IEEE 112, ANSI/NEMA 
C50.41 

Motor manufacturer 

 
E640.2  Products 
 
E640.2.1  Design and Construction 
Motors shall be designed for direct-on-line (full voltage) starting. All motors shall be capable of continuous 
running duty in the specified ambient.  Intermittent duty motors may be furnished where recognized and defined 
as standard by the equipment standards and codes. 
 
E640.2.1.1  Nameplates.  All motor nameplate data shall conform to the requirements of the standards listed in 
Article E640.1.2.  The following additional nameplate data shall be included: 
 

Insulation system class designation. 
 
Maximum ambient temperature for which motor is designed and temperature rise by resistance. 
 
Starting limitations, if any. 
 
Direction of rotation and voltage sequence. 
 
Type and grade of bearing lubricant, attached adjacent to lubricant filling devices. 

 
Complete nameplate data shall be included on the motor dimensional drawing submitted for final review. 
All motor nameplates and attachment pins shall be corrosion-resistant metal. 
 
E640.2.1.2  Enclosures.  Enclosure parts for all motors (e.g., frames, bearing brackets, terminal housings, 
external fan covers) shall be made of cast iron, cast steel, sheet steel, or steel plates.  Aluminum enclosure parts 
are not acceptable. 
 
Motors located in areas classified as hazardous shall be furnished with enclosures certified for use in the 
classified area. 
 
Totally enclosed motors shall be furnished with drain holes and rotating shaft seals and bearing housing seals 
(Inproseal or equal approved by Buyer).  Drain holes shall be provided with combination water drain-breather 
plugs. External cooling fans for fan cooled motors shall be fabricated of brass, bronze, or aluminum alloy 
containing not more than 0.2 percent copper, malleable iron, or plastic.  All plastic fans shall be fabricated of a 
reinforced thermosetting plastic. 
 
Totally enclosed motors shall have all exposed metal surfaces protected with a corrosion-resistant polyester or 
epoxy paint or coating and shall have enclosure interior surfaces and the stator and rotor air gap surfaces 
protected with a corrosion-resistant alkyd enamel or with polyester or epoxy paint or coating.  Bolts, nuts, screws, 
and other hardware items shall be corrosion-resistant or zinc dichromate treated metal. 
 
E640.2.1.3  Insulation and Windings.  All stator winding materials shall have a Class F 311° F (155° C) or 
higher thermal classification.  The stator insulation system shall include two dips and bakes of varnish 
or, alternatively (subject to approval by Buyer), may use materials and a process that has been proven 
to completely eliminate voids in the stator slots and between the stator conductors.  All insulated stator 
conductors shall be copper. 
 
E640.2.1.4  Temperature Rise.  The temperature rises at rated output shall not exceed those for a Class B 
thermal insulation classification. 
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E640.2.1.5  Space Heaters.  Space heaters shall be furnished as specified on the E640 Specification Sheets.  
Heaters shall be located and insulated so they do not damage motor components or finish. Space heaters shall 
be sized as required to maintain the motor internal temperature above the dew point when the motor is idle. 
 
E640.2.1.6  Terminal Housings.  A single terminal housing for motor power leads and accessory leads shall be 
furnished on all motors. All terminal housings shall be externally mounted on the motor frame enclosure. 
Terminal housings for all motors shall be cast iron or sheet steel.  Minimum protection requirements shall be 
equivalent to NEMA 4. All motors shall be furnished with an oversized terminal housing. Location and 
dimensions of terminal housings shall be acceptable to the Buyer. 
 
E640.2.1.7  Leads.  All leads, including motor power leads, space heater leads, and temperature sensing device 
leads, shall be wired into the terminal housing. All motor leads located in the housings shall be permanently 
marked for ease of identification. 
 
All motors shall have the direction of rotation marked by an arrow mounted visibly on the stator frame near the 
terminal housing or on the nameplate and the leads marked for phase sequence to correspond to the direction of 
rotation and supply voltage sequence. 
 
Cable motor leads shall be fully insulated and provided with permanent phase identification. 
 
E640.2.1.8  Ground Connectors.  Each motor shall be furnished with a grounding connector attached to the 
motor frame inside the motor terminal housing.  The grounding connector may be a lug or terminal or other 
acceptable grounding connector.  The grounding connector size shall be in accordance with NEC requirements 
based on the motor full load amperes unless otherwise specified on the E640 Specification Sheets. 
 
E640.2.1.9  Bearings.  The Seller shall determine the type of bearings to be furnished based upon the load, 
speed, and thrust conditions of the driven equipment. All bearing mountings shall be designed to prevent the 
entrance of lubricant into the motor enclosure or dirt into the bearings. Bearings and bearing housings shall be 
designed to permit disassembly in the field for inspection of the bearings or removal of the rotor. 
 
Antifriction bearings shall be designed and fabricated to have a life as specified on the E640 Specification 
Sheets. Antifriction bearings shall be grease lubricated, self-lubricating, and regreaseable. Grease fittings for 
lubrication shall be arranged for safe, easy addition of lubricant from the outside of the motor while the motor is in 
service. 
 
Bearing lubricants shall contain a corrosion inhibitor.  The type and grade of lubricant shall be indicated on a 
nameplate attached to the motor frame or end shield adjacent to the lubricant filling device.  The Seller shall 
furnish all lubrication information required to assure proper equipment startup and subsequent bearing 
maintenance. 
 
E640.2.1.10  Rotors.  All induction motors shall have squirrel-cage rotors.  Rotors shall be adequately sized to 
avoid overheating during acceleration of the motor and driven equipment.  Rotors shall be die-cast aluminum 
construction or shall have fabricated copper or copper alloy cage material.  Fabricated aluminum cage materials 
will be considered on 2-pole motors only. 
 
All fabricated cage rotor bars shall be installed using swaging or wedging or other proven method acceptable to 
the Buyer to prevent rotor bar vibration. 
 
E640.2.1.11  Shafts.  All shafts shall be solid.  Each shaft shall be furnished with a corrosion-resistant treatment 
or shall be made of a corrosion-resistant material. 
 
E640.2.1.12  Torque Characteristics.  Breakaway, run-up/pull-up, and pull-out/breakdown torque shall at all 
times be at least 10 percent higher than the load-torque of the driven machine, even at minimum specified 
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starting voltage.  Load-torque characteristics will be furnished by the driven equipment Seller; however, the 
responsibility for successful starting under the given conditions rests with the motor manufacturer. 
 
E640.2.1.13  Critical Speeds.  Motors shall be designed to keep torsional and rotational natural frequencies of 
vibration at least 25 percent (or at least 15 percent for well damped resonant frequencies (having amplification 
factors less than 5.0) subject to approval by Buyer) above or below, preferably above, the motor rated speed 
ranges to avoid resonant vibration over the operating speed range of the equipment-motor unit. 
 
E640.2.1.14  Variations from Rated Voltage and Rated Frequency.  Unless specified otherwise in 
Articles E640.1.2 through E640.1.4, induction motors shall operate successfully under running conditions at rated 
load with a variation in the voltage or the frequency as follows: 
 

Plus or minus 10 percent of rated voltage with rated frequency. 
 
Plus or minus 5 percent of rated frequency with rated voltage. 
 
A combined variation in voltage and frequency of 10 percent (sum of absolute values) of the 
rated values, provided the frequency variation does not exceed plus or minus 5 percent of rated 
frequency. 

 
E640.3  Drawings and Engineering Data 
Motor dimensional drawings shall be provided in accordance with Q500 Shop Drawings and Instruction Manuals 
and include the following information: 
 

Complete nameplate data. 
Rotor weight and motor total weight. 
 
Special requirements, if any, for provisions by others for control of shaft end float during starting, 
operating, or stopping of the motor. 
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E640 Low Voltage Induction Motors Specification Sheet 
 
  
 
Application Indoor or outdoor areas, general purpose 

This motor data sheet is applicable for motors with nameplate ratings: 

Including and below 249 hp (186 kW) 

Including and above 3/4 hp (560 watts) 

Rated voltage / frequency 460 volts / 60 Hz 

Speed Coordinated with driven equipment 

Motors shall be manufactured to NEMA/IEEE Standards 

The following features shall be provided 

Feature NEMA/IEEE 

Enclosure/degree of protection Totally enclosed fan-cooled 

Method of cooling Not Applicable 

Hazardous classification Not Applicable 

Maximum ambient temperature, °F (°C) See Section D200 

Minimum ambient temperature, °F (°C) See Section D200 

Motor nameplate horsepower multiplied by the motor nameplate service factor for NEMA/IEEE motors shall be at 
least 15 percent greater than the driven equipment operating range maximum brake horsepower.  Motor 
nameplate kW for IEC motors shall be at least 15 percent greater than the driven equipment operating range 
maximum brake kW.  Motors shall be sized to operate at a Service Factor equal to or less than 1.0 during normal 
operation. 

Starting voltage range   

Minimum (percent) 80 

Maximum (percent) 110 

Locked rotor current during a full voltage across-the-line start shall not 
exceed percent of rated current for motors above 50 HP (37 KW) 650 

Altitude above sea level Less than 3,300 ft (1,000 m) 

Bearings on horizontal motors shall have a life when operating under the load, speed, and thrust requirements of 
the driven equipment of not less than the following: 

Direct coupled service, hours 40,000 

Belt or chain connected service, hours 20,000 

Bearings on vertical motors shall have a life (hours) of not less than 40,000 

Anticondensation space heaters shall be provided on all motors located 
outdoors equal to or above 30 hp (22.4 kW) 

Space heaters shall be rated 240 VAC, single-phase 

Space heaters shall be energized at  120 VAC, single-phase 

Additional Requirements NEMA Premium efficiency; Standard  balanced rotors or better 
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K100  Instrumentation General Requirements  
 
K100.1  General Requirements 
Unless specified otherwise in other sections, all instrumentation components furnished with equipment shall be in 
accordance with the following.   
 
Instrument air for pneumatic instrument and control devices will be clean, dry, and oil free. 
 
All instrumentation shall be provided with a stainless steel tag, which shall be attached with rivets or stainless 
steel wire. 
 
All instruments requiring electrical wiring shall be provided with threaded connections to either 3/4 inch  
(preferred), 1/2 inch conduit or gland seal as appropriate.   
 
Electrical housings shall be dustproof and moisture-proof in accordance with NEMA 4 or NEMA 4X (IP65) 
requirements or, if they are installed in a hazardous area, shall be of a design suitable for the specific area 
classification. 
 
Components of the instrument that contact the process media shall be stainless steel or a material suitable for 
service approved by the Engineer.  Coatings shall not be considered adequate protection to resist process 
corrosion.   
 
Pressure instruments shall be capable of withstanding sustained over-pressurization to 150 percent of the 
maximum service pressure, or the system design pressure, whichever is greater, with no subsequent loss of 
function or change in measurement accuracy. 
 
The process connection on each pressure instrument shall be 1/2 inch MNPT for bottom connection static 
pressure indicators, at least 1/4 inch FNPT for draft differential pressure devices, and at least 1/4 inch FNPT for 
all others. 
 
Instruments shall be calibrated in the factory.  Calibration ranges shall be suitable for the process conditions.  
The instruments shall be calibrated so that the normal readings fall somewhere near two-thirds of the calibrated 
span.  Certified calibration sheets shall be furnished for each instrument with a copy included with shipment of 
each device and in the instruction manual. 
 
Contact ratings shall be as specified in Technical Supplemental E530, Article E530.6 Contacts. 
 
Analog devices (transmitters, positioners, etc.) shall include HART communication capability with onboard 
diagnostics. 
 
For instrumentation that is supplied skid mounted or installed on package equipment, the instrument installations 
shall be designed for maintenance and local display viewing accessibility without the use of ladders or scaffolds.  
For skids that require freeze protection of the instrumentation by the Buyer, space shall be provided to install 
insulation and freeze protection boxes around the instruments and tubing. 
 
The Seller shall furnish, as a deliverable, ISA-format datasheets for all Seller-provided instruments.   
 
The Seller shall furnish, for Buyer review, plan drawings showing instrument locations on or around the 
equipment. 
 
Freeze protection insulated enclosures shall be furnished for outdoor devices that can freeze at temperatures at 
or below 32° F.  Clam-shell enclosures shall be furnished including instrument mounting hardware to 
accommodate transmitters, manifolds, instrument valves, tubing, fittings, and accessories.  When applicable, 
instrument valves and blowdown valves shall be mounted inside the enclosure. 
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Enclosures shall be hinged and include braces to provide easy hands-free access of internal components.  
Enclosures shall include suitably sized 120 VAC thermostatically controlled space heaters wired to terminal 
blocks.  Heaters shall be wired to externally mounted junction boxes located outside the enclosure. 
 
Transmitters and standalone area monitors/hazardous gas detectors in general shall be 2 wire loop powered 
wherever possible. 
 
K101  Local Indicators and Switches  
 
K101.1  Local Indicators 
Each local indicator shall have the service legend engraved on the dial or have a tag, engraved with the Buyer's 
ID number and the service legend, attached to it.  Each tag shall be engraved laminated phenolic or stainless 
steel.  Legend and tag number will be provided by the Buyer. 
 
The scale range of each indicator shall be selected so that the normal operating condition is approximately mid-
scale (between one third and two thirds of full scale of the dial).  Except for pressure differential gauges, rotary 
type indicator full scale pointer travel shall be a minimum of 270 degrees.  Indicator dial size shall be at least 4-
1/2 inches. 
 
Differential pressure indicator full scale pointer travel shall be at least 80 degrees.  Indicator dial size shall be at 
least 4 inches.  Accuracy shall be 2 to 4 percent of full scale range. 
 
K101.1.1  Pressure Indicators (Gauges) 
Each static pressure indicator shall be equipped with a pressure relief device designed to protect the operator 
from high pressure blowout of the indicator.  Each indicator shall have a stainless steel movement, wetted parts, 
and socket unless the application requires other materials.  The housing shall be dust- and moisture-resistant 
and shall be furnished with laminated safety glass.  Each indicator shall be provided with overpressure stops to 
protect against pressure surges outside the scale range limits.  Each pressure indicator indicating supply air 
pressure to an instrument shall be in accordance with the Manufacturer’s standards.  Pressure indicators shall 
conform with ASME B40.1, Class 2A (0.5% accuracy). 
 
Where pressure oscillations are expected, a pulsation dampener shall be furnished on each indicator to protect 
against process fluid oscillations of ±3 percent or more of the full scale range.  The pulsation dampener shall be 
adjustable with the pressure indicator installed on the process line.  If approved by the Buyer, Manufacturer may 
provide mechanical/anti-flutter linkage gauge dampening instead of a separate dampener.  Mechanical linkage 
dampers shall be proven to provide the 3 percent level of dampening specified. 
 
Preformed coil pipe siphons or straight siphons shall be furnished for gauges where hot condensable vapors or 
steam are present.  Siphon materials shall be suitable for the process design temperature and pressure, and 
shall have 1/2 inch threaded connections. 
 
Indicators for outdoor liquid processes that can freeze at 32° F (or below) shall be furnished with a silicone fill 
and diaphragm seal.  Seals shall include 316 stainless steel welded diaphragms and bottom housings with 1/2 
inch FNPT process connections.  Silicone fill and seal attachment shall be done at the factory. 
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Pressure Indicator 

Material Wetted Parts Acceptable Manufacturer/Model 

Suitable for process fluid (316 SS minimum or 
Engineer approved alternative) 

Weksler AA44 
Ashcroft 1279SS 
US Gauge 1981 
3-D Instruments Accu-Drive Series 25 
Perma-Cal 111TIDxxAx3LT 
Dwyer Series 4000 

 
K101.1.2  Temperature Indicators 
Each temperature indicator for local mounting shall be a bimetal or gas actuated, filled thermal system type, 
gauge with at least a 5 inch dial having an every-angle adjustability.  Temperature indicators shall be furnished 
with a compression union so that the stem will bottom out when placed in the thermowell.  Gas actuated systems 
shall only be used where a direct mounting does not allow for easy viewing. 
 
Temperature indicators shall conform with ASME B40.3, grade A (1% accuracy). 
 
Each gas actuated indicator shall be furnished with armored stainless steel capillary tubing of the length required 
for the installation.  If required, thermowells with lagging extensions shall be furnished for all indicators and shall 
be as specified under the article entitled Thermowells, Protecting Tubes, and Test Wells, except that extension 
nipples shall not be furnished for temperature indicators. 
 

Temperature Indicator 

Description Construction 
Switch Contact 
Ratings Acceptable Manufacturer/Model 

Bimetallic 5-inch dial, every 
angle adjustable 

N/A Ashcroft 
US Gauge 
Wika 

 
K101.1.3 Magnetic Level Gauges 
Magnetic level indicators shall be provided with flag-style magnetically actuated colored flags.  Indicator shall 
include a flanged bottom to allow access to the float.  Float and sensor tube shall be of material suitable to the 
process conditions with 316SS as a minimum.  Gauges shall be furnished to match the design pressures and 
temperatures of the application. 
 
K101.2  Process Actuated Switches 
As a general rule, process transmitters shall be used in lieu of process switches, as transmitters provide better 
accuracy and reliability, and allow for process monitoring.   
 
Process switches shall not be used without the written consent of the Buyer.   
 
Process measurement (Pressure, differential pressure, and level) will be field adjustable, vibration resistant, and 
will have high repeatability with minimal temperature effect. Switches located in non-hazardous areas shall be 
rated NEMA 4 or NEMA 4X. 
 
Switch contacts shall include at least one DPDT element.  Where multiple pole switches are furnished for one trip 
(actuation) point, actuation and reset of all poles shall occur simultaneously.  Switch contact shall be of the snap-
acting type.  Mercury wetted switch contacts shall not be used without Buyer's approval.  Switch set point shall 
be field adjustable and tamperproof.  Range, repeatability, deadband, and overpressure capability shall be 
acceptable to the Buyer.  Switch contacts shall be rated for 5 Amps at 120 VAC. 
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Pressure switches shall be furnished with factory installed isolation/test manifolds.  Static pressure service 
devices shall be furnished with two-valve manifolds.   
 
Differential pressure service devices shall be furnished with five-valve manifolds that include isolation, 
equalization, and test valves.   
 
Manifolds shall be compliant with ASME B31.1 requirements, and shall include grafoil packing with stainless 
steel construction.   
 
Other Buyer approved materials shall be used if stainless steel is not suitable for the process. 
 
K101.2.1  Pressure and Temperature Switches 
Pressure switch accuracy shall be ±1 percent of full scale range.  Pressure switch sensing elements shall be 
bellows, diaphragm, or piston.  Wetted parts shall be suitable for the application.   
 
Temperature switch accuracy shall be ±2 percent of full scale range.  Each temperature switch shall be furnished 
with a thermowell (as specified under Thermowells, Protecting Tubes, and Test Wells).  Each temperature switch 
sensing element shall be of the bimetal or filled thermal system type. 
 

Pressure Switch 

Description 
Switch 
Contacts 

Material 
Wetted 
Parts Manifold? 

Fail-
Safe? Deadband 

Acceptable Manufacturer/ 
Model 

Pressure 
Switch -
Gauge 

SPDT Stainless 
Steel or 
Engineer 
approved 
alternative  

No N/A Manufacturer's 
Standard 

Ashcroft  
Dwyer Instruments, Inc. – (Capsu-
Photohelic) 
S-O-R, Inc. 
United Electric 
Buyer Approved Equal  

Pressure 
Switch - 
Differential 
(Static 
Pressure < 
500 psi) 

DPDT Stainless 
Steel or 
Engineer 
approved 
alternative  

Yes N/A 1% Ashcroft  
Dwyer Instruments, Inc. – (Capsu-
Photohelic) 
S-O-R, Inc. 
United Electric 
Buyer Approved Equal 

Pressure 
Switch - 
Differential 
(Static 
Pressure > 
500 psi) 

DPDT Stainless 
Steel or 
Engineer 
approved 
alternative  

Yes N/A 2% Ashcroft  
Dwyer Instruments, Inc. – (Capsu-
Photohelic) 
S-O-R, Inc. 
United Electric 
Buyer Approved Equal 

 
Temperature Switch 

Description Construction 

Switch 
Contact 
Ratings Acceptable Manufacturer/Model 

Gas Filled Filled thermal system 
assembly, with 
thermowell 

5A at 120 
VAC 

Allen-Bradley Bulletin 837 
Ashcroft Type 400B 
United Electric Series 400 
S-O-R, Inc. 

K101.2.2  Float Type Level Switches 
Cages of float type level switches shall be compliant with ASME B31.1. 
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Float type level switches shall be of the all-welded construction type.  Each instrument shall have a float, body 
construction, and switch element appropriate for the application.  The switch element shall be magnetically 
coupled to the float or displacers.  Mercury contacts are not permitted.  Rolling ball-style elements are not 
permitted. 
 
Level switches for sumps or underground storage tanks shall be cable-mounted displacement style or cable-
hung float switches.  Switches shall include sealed enclosed housings and hermetically sealed SPDT snap-
acting switch contacts.  Cable shall be suitably rated for full liquid immersion and shall be furnished in 
appropriate length to wire to the Manufacturer's termination panel. 
 
Switch construction shall include accessories required to insure that the customer wiring can be rated for 90° C 
or lower for all process design conditions.  Accessories may include extensions, fins, condensing bulbs, external 
termination enclosures, etc. 
 

Level Switch - Enclosed Cage 

Switch 
Contacts Deadband 

Switch 
Construction 

Cage 
Construction 

Sensing 
Element and 
Switch 
Material 
Wetted Parts 

Acceptable 
Manufacturer/
Model 

2SPDT Manufacturer's 
Standard 

Snap Acting B31.1  Stainless Steel 
or Engineer 
approved 
alternative  

Magnetrol 
International 
S-O-R, Inc. 

 
 

Level Switch - Float or Displacer Type 

Switch 
Contacts Deadband 

Switch 
Construction 

Cage 
Construction 

Material 
Wetted Parts 

Acceptable 
Manufacturer/
Model 

SPDT Manufacturer's 
Standard 

Snap Acting N/A Manufacturer's 
Standard  

Warrick Series 
"M"(for AC 
interrogation 
only) 
ITT Flygt ENM 
10 Series 
Magnetrol 
Highland Tank 
(for oil water 
separators only) 

 
K101.2.3 Conductivity type Level Switches and Level Indicator Devices 
Conductivity type level devices shall include prefabricated water columns with appropriately designed ports along 
with plugged vent and drain connections.  The probe and water column shall be factory assembled and include a 
wiring enclosure or junction box with pre-terminated high temperature extension wire for connection to an 
externally mounted signal conditioning relay junction box.  Junction boxes and signal conditioning boxes shall be 
stainless steel and include a NEMA 4X rating. 
Signal conditioning junction boxes shall be furnished suitable for field mounting near the probes and water 
column.  Signal conditioners shall be suitable for a 120 VAC power source.  Where used for redundant 
applications, the system shall include provisions to accept redundant power sources. 



SPGF Passaic Valley Sewerage Commission 
Power Generation System 

Issued for Permit Review 
193946.67.9120 29December2017 
 

 
Source: 21000, 2015 Technical Supplemental Specifications Page 193 of 270 

 
 

 
Specialized high- temperature wiring shall be furnished for field connection between the water column junction 
box and the signal conditioning junction box.  Signal conditioning devices shall include a Form C relay contact 
output for system faults- including loss of external power. 
 
Electrode sensitivity shall be user adjustable to allow for variations in water purity. 
 
However, no adjustment shall be required over the normal operating range of pressure. 
 
For drum applications, density compensation calculations shall be performed to determine the spacing between 
the level probes. The column shall be designed to minimize the error between actual drum level and indicated 
column level as a result of density error. Maximum observed error shall be ½ inch or less under all operating 
conditions 
 
The electrodes shall be installed into the measurement column which senses the sample in the column using low 
voltage resistivity measurement. Electrodes shall be field replaceable and shall be installed into the column with 
a gasket-less leak-proof seal for applications over 1000 psig. Electrodes may include gaskets at pressures less 
than 1000 psig. The electrodes shall be equipped with built in lightning surge protection. 
 
Conductivity based level indicator devices for boiler drums (including the probes, columns, valving, and indictors) 
shall conform with the requirements of ASME Boiler and Pressure Vessel Code. 
 
Where conductivity type level devices are used, spare sensing elements shall be furnished with the equipment.  
A minimum quantity of 5% spare probes shall be furnished. 
 

Level Switch or Indicator- Conductivity Type 

Switch 
Contacts Deadband 

Switch 
Construction 

Water 
Column 
Construction 

Material 
Wetted Parts 

Acceptable 
Manufacturer/
Model 

SPDT Manufacturer's 
Standard 

Relay Steel, Per 
B31.1 

Stainless steel 
probes.  
Water Column 
to match 
process piping 

Clark Reliance 
FST 
Rosemount 
(Solatron) 
Tyco/Yarway 

 
K101.2.4  Flow Switches 
Flow switches shall generally be piston type with an integral indicator.  Switch wetted parts shall be suitable for 
the process fluid. 
 

Flow Switch 

Switch Contacts Deadband 
Material Wetted 
Parts 

Acceptable 
Manufacturer/Model 

SPDT  Application specific Manufacturer's standard 
 
 
K102  Transmitters and Temperature Instruments 
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K102.1  Temperature Element Assemblies 
Each temperature element assembly shall be a thermocouple or resistance temperature detector equipped with 
a thermowell.  Each temperature element and thermowell shall be spring-loaded and furnished as a complete 
assembly, including well, nipple-union-nipple, and weatherproof connecting head. 
 
K102.1.1  Thermocouples 
Each thermocouple shall be furnished packed in a stainless steel sheath with magnesium oxide insulation and 
shall have an ungrounded measuring junction.  Each thermocouple shall be in accordance with the table 
attached at the end of this section unless otherwise specified, and shall meet the standard limits of error 
specified in ASTM E-230/E230M.  Extension wire shall be coordinated with the thermocouple type. 
 
K102.1.2  Resistance Temperature Detectors (RTDs) 
Each RTD shall be in accordance with the table attached at the end of this section unless otherwise specified, 
with stainless steel sheath, packed in magnesium oxide.  Each RTD shall meet the standard limits of error. 
 

Temperature Element 

Description Grounding Construction 

Switch 
Contact 
Ratings 

Acceptable 
Manufacturer/Model 

Thermocouple Ungrounded ISA Type E 
(Chromel-
Constantan) with 
EX Extension 
Wiring 

N/A Pyromation  
Pico 
STI Manufacturing 
JMS Southeast, Inc.-
Statesville, NC USA 
Sandelius Instruments – 
Houston, TX 
TSC – Garland, TX 

Resistance 
Temperature 
Detector 

N/A Pt 100-ohm (at 
0°C), 3-wire type 

N/A Pyromation 
Pico 
STI Manufacturing 
JMS Southeast, Inc. – 
Statesville, NC USA 
Sandelius Instruments – 
Houston, TX 
TSC – Garland, TX 

Special 
Requirements: 

Type E thermocouples are the Buyer's standard thermocouple.  If the 
temperature requirements exceed the Type E application, then ISA Type K 
thermocouples shall be supplied.  RTDs shall only used only when an 
equipment Seller feels it is prudent for a performance reason. 

 
K102.2  Thermowells, Protecting Tubes, and Test Wells 
Thermowells shall be one-piece construction from barstock, with suitable provisions for attachment to the pipe. 
Welded thermowell tips are not acceptable.   When boss/’o-let fittings are used in alloy or non-alloy piping, the 
fitting material shall match the pipe material.  Wells shall be stepless (except for air and flue gas applications) 
tapered construction.   
 
Thermowells for thermocouples, RTDs and bi-metal thermometers shall have an inner bore of 0.260 inch.  
Thermowells for filled thermometers shall have an inner bore of 0.385 inch.  Test wells shall have an inner bore 
of 0.385 inch, which will permit interchangeability of dial thermometers, test thermometers, thermocouples and 
RTDs.  Thermowell outside diameter at the large end of the taper shall be approximately the same as the root 
diameter of the threads.   
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Thermowell accessories for thermocouples and RTDs shall include extension nipple-union-nipples and 
connection heads. Connection heads shall be weatherproof with screwed covers and connection blocks of 
appropriate design for the temperature detectors installed. Connection heads shall include grounding screws.  
Each thermowell shall be furnished with a 6 inch stainless steel nipple-union-nipple assembly in addition to a 
lagging extension if required to keep the thermocouple head away from the insulation and lagging.   
 
Each element shall be furnished with separate positive and negative terminals for extension wire connection and 
with a grounding screw for termination of each extension wire shield.   
 
For thermocouples, terminal blocks shall be brass compression style with brass blocks on a ceramic baseplate.  
For RTDs, terminal blocks shall be compression style with nickel-plated brass blocks on a ceramic baseplate. 
 
Test wells without permanently installed temperature detectors shall have lagging extensions as needed to clear 
insulation.  Test wells shall be supplied with a stainless steel plug or cap for closure.  A stainless steel captive 
chain shall be included to connect the plug or cap to the test well. 
 
Each duct temperature sensor shall be equipped with a protecting tube.  Each protecting tube shall be  
1 inch OD standard weight pipe, stainless steel unless otherwise specified, with a bushing provided to make a 
2 inch NPT threaded connection to the duct wall, allowing a variable insertion length into the duct.  After the 
protecting tube has been inserted through the bushing, it will be seal welded to the bushing.  Protecting tubes 
shall be made of Type 316 stainless steel and shall be provided with stainless extension nipples and unions. 
Protection tubes shall be closed end type. 
 
Thermowell material is dictated by the piping material, and essentially falls into one of two categories, e.g., wells 
installed into alloy pipe and wells installed into non-alloy pipe. 
 
Thermowells using a threaded installation shall be constructed of ASTM A479 316 stainless steel (or alloy 
material, if process temperature requires). The exception to this requirement is for water-wetted boiler piping and 
water-wetted non-boiler external piping as defined by ASME BPVC and B31.1.  For these ASME defined water-
wetted applications, well material shall be in compliance with the ASME codes (i.e., match the pipe material).  
Wells that are to be in-line welded in non-alloy or any other pipe shall match the pipe material. 
 
The Seller shall perform design velocity and allowable length calculations for any thermowells in high velocity 
hydrocarbon gas services.  Calculations shall evaluate all governing design conditions including design velocities 
and clean out velocities.    Thermowell calculations shall be in accordance with ASME PTC 19.3-TW, 
Thermowells.  Calculations shall show that well designs pass all PTC requirements. Calculations shall be 
submitted for Engineer review in accordance with the Schedule of Submittals. 
 
K102.3  Transmitters 
Transmitters for the measurement of static pressure, differential pressure, level, or flow shall be microprocessor-
based and of the 2 wire design.  Transmitter sensing element shall be of the diaphragm or capsule type.  All 
wetted parts shall be stainless steel unless the application requires another material.   
 
Gold-plated transmitter diaphragms shall be used in hydrogen service above 300 psig. 
 
Tamperproof zero and span adjustment shall be provided.  Transmitter accuracy shall be ±0.075 percent of 
calibrated span or better and a minimum turndown capability of 50:1.  Transmitter housing shall be dustproof and 
moisture-proof, aluminum, rated NEMA 4X (in non-hazardous areas) and shall include ½-inch NPT conduit 
connections 
 
All transmitters shall be furnished with integral local LCD indicators that are field configurable at the transmitter to 
indicate the measured process range. 
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Transmitters shall be furnished with integral manifolds factory attached to the transmitter.  Static pressure service 
transmitters shall be furnished with two-valve manifolds.   
 
Transmitters shall be factory calibrated. 
 
Differential pressure service devices shall be furnished with five-valve manifolds that include isolation, 
equalization, and test valves.   
 
Manifolds shall be compliant with ASME B31.1 requirements and shall include grafoil packing with stainless 
steel.   

 
Manifolds may be constructed of other Buyer-approved materials if required for process compatibility. Fugitive 
emissions packing is required in hydrocarbon service. Transmitters shall be furnished with universal mounting 
brackets. 
 
Where static pressure transmitters are used for outdoor level service on liquids that can freeze, integral 
diaphragm seals shall be furnished.  Seals shall be stainless steel as a minimum, direct mount flanged style and 
include flushing rings with plugged ports. 
 

Pressure Transmitter (Static and Differential Types Used for Pressure, Level or Flow) 

Description 
Transmitter 
Output Manifold? 

Material Wetted 
Parts 

Acceptable 
Manufacturer/Model 

Pressure Transmitter 4-20 mA 
2-wire 
w/HART or 
Foundation 
Fieldbus 

Yes Stainless Steel or 
Engineer 
approved 
alternative  

Rosemount – 3051 C or T 
Honeywell – ST 3000 
Yokogawa – EJA Series 
Anderson Greenwood, 
Swagelok, PGI, or 
Rosemount manifolds 

Level Transmitter 4-20 mA    
2-wire 
w/HART or 
Foundation 
Fieldbus 

Yes Stainless Steel or 
Engineer 
approved 
alternative  

Rosemount – 3051 C or T 
Honeywell – ST 3000 
Yokogawa – EJA Series 
Anderson Greenwood, 
Swagelok, PGI, or 
Rosemount manifolds 

Flow Transmitter 4-20 mA    
2-wire 
w/HART or 
Foundation 
Fieldbus 

Yes Stainless Steel or 
Engineer 
approved 
alternative 

Rosemount – 3051 C or T 
Honeywell – ST 3000 
Yokogawa – EJA Series 
Anderson Greenwood, 
Swagelok, PGI, or 
Rosemount manifolds 
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Level Transmitter - Ultrasonic 

Transmitter 
Output 

Energizing 
Power 

Material 
Wetted Parts Cage Material 

Cage 
Construction 

Acceptable 
Manufacturer/ 
Model 

4-20 mA 24 VDC (for 
2-wire) 
120VAC (for 
4-wire) 

Stainless Steel  Not applicable Not applicable Magnetrol 
International, 
Endress Hauser, 
Siemens 
Milltronics, 
Rosemount, 
Ametek 
Drexelbrook 

Level Transmitter - Displacer 

4-20 mA 24 VDC (2 
wire) 

Stainless Steel  Manufacturer’s 
standard 

Per B31.1 
with vent and 
drain 
connections 

Fisher Controls, 
Magnetrol 

 
Displacer-style level transmitters shall not be used without authorization from the Buyer. 
 
K102.4  Radio Frequency Probe and Radar Type Level Devices 
Each radio frequency (RF) probe type level instrument system shall be constructed to withstand the service 
conditions of the application.  Each level instrument system shall be designed to ignore material buildup or 
coating on the sensing element and only respond to changes in level.  Where required by the manufacturer's 
design, each level instrument system furnished shall be complete with suitable RF interference filters to eliminate 
the effect of other transceivers operated in the area.  Each point type system output shall use double-pole, 
double-throw (dpdt) output contacts. 
 
In each application that requires the electronics unit to be mounted separately from the probe, the necessary 
cable shall be furnished to connect the sensing probe(s) to the separately mounted electronics enclosure.  The 
cable shall be suitable for the environment in which it is installed and shall have the necessary mechanical 
strength to be pulled through conduit.  A factory installed connector shall be installed on only one cable end 
when the cable is to be installed in conduit.  A field installed cable termination kit shall be furnished for the other 
end. 
 
K102.4.1  Radar Level Transmitters 
Radar level transmitters shall be either guided wave or non-contacting technology depending on the application.   
Non-contacting style shall be used for solids or liquids where direct contact cannot be tolerated.  Wetted parts 
shall be 316 stainless steel or better.  Heat insulators shall be furnished between the sensor and the transmitter 
where required by process temperature. 
 
Externally mounted guided wave radar probes shall be furnished with cages suitably designed for the process 
conditions.  Cages shall include flanged upper and lower connections along with ¾” plugged drain and vent 
connections.  Cages shall be suitable for the process design temperature and pressure. 
 
For saturated steam services over 100 PSI, guided wave radar transmitters shall be furnished with on-board 
dynamic compensation for temperature based changes in steam vapor dielectric.  For services below 100 PSI, 
static compensation shall be furnished. 
 
Non-contacting radar transmitters shall have beam angle of 11.5 degrees from vertical or as recommended by 
the transmitter manufacturer for the application. 
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Transmitters shall be 2-wire style with a 4-20 mA output and non-interactive zero/span adjustments.  
Transmitters shall include HART protocol for communication with hand-held configuration devices.  Transmitters 
shall include integral displays. 
 
Guided wave sensors shall be coaxial, single rod-style, or cable guided as required for the application. Cable 
guided style probes shall include weights, and shall only be used for non-process services such as sumps or 
waste water.  Coaxial or single rod style probes shall be used for saturated steam or vapor services. 
 

Radar Level Transmitter 

Transmitter 
Output 

Energizing 
Power 

Material 
Wetted Parts 

Cage Material 
(guided wave 
only) 

Cage 
Construction 

Acceptable 
Manufacturer/
Model 

4-20 mA 24 VDC (for 
2-wire) 
120VAC (for 
4-wire) 

Stainless Steel  Manufacturer's 
Standard 

Per B31.1, 
match the 
process 
piping. Include 
vent and drain 
connections 

Rosemount, 
Magnetrol, 
Endress 
Hauser, 
Buyer 
approved 
equal 

 
K103  Valves and Accessories  
 
K103.1  Solenoid Valves 
Solenoid valves shall be selected to incorporate body construction, trim materials, and internal arrangements 
suitable to the application.  Each solenoid coil shall be UL listed Class H high temperature construction and shall 
be suitable for continuous duty. 
 
Solenoid valve construction and CV (orifice size) shall be suitable for the service.  Where the 
manufacturers/models listed below do not meet the process requirements, Buyer approved alternates may be 
furnished. 
 
Solenoid valves used in non-hazardous service shall include terminal blocks in NEMA 4X enclosures for 
customer connections. 
 
Solenoid valves used as pilot valves on air actuators shall be pre-tubed.  Arrangement shall allow venting of air 
from the actuator.  Normally, three-way valves will be sufficient.  However, four-way valves are required for all 
operators employing springless operation. 
 

Solenoid Valve 

Coil Type Coil Rating 
Manual 
Operator Acceptable Manufacturer/Model 

Type H 120 VAC, 60 Hz Yes ASCO – EFHB8320G174xx (Brass ExP) 
ASCO – EFHB8320G200xx (Stainless Steel ExP) 
ASCO – JKH8320G172xx (Brass NEMA 4,<100 dp) 
ASCO – JKB8320G174xx (Brass NEMA 4) 
Buyer Approved Equal 

Type H 24 VDC Yes ASCO – EFHB8320G200 (Stainless Steel ExP) 
ASCO – EVHT8327G42 (Stainless Steel ExP) 
Buyer Approved Equal 
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The manufacturer’s standard solenoid valves may be furnished for the following applications:  dust collector 
pulse air, hydraulic fluids, and gauged solenoids within an enclosure. 
 
K103.2  Position Switches 
Position switches shall be provided for the indication of each remotely actuated device (proximity type where 
possible).  These devices include, but are not limited to, the following: 
 

Valves. 
 
Dampers. 
 
Gates. 
 
Electric/Pneumatic Drives with Linkages. 

 
Position switches are not required on pilot solenoids or primary drive motors. 
 
Position switches shall be provided in both the "Open" and "Closed" positions of these devices.  For devices that 
modulate in severe service applications (i.e., are controlled by an external modulating signal), a proximity 
position switch shall be provided in the de-energized position of the device.  This includes services such as 
steam bypass and boiler feed pump recirculation.  Additional position switches shall be provided as specified 
herein. 
 
Switch contacts should be designed to operate reliably with low power applications with minimal or no leakage 
current (i.e., 24/48 VDC interrogation with low current). 
 
Top-mounted beacon style indicator and limit switch assemblies shall be furnished for rotary/quarter turn rack & 
pinion style actuators.  Position switch actuation points shall be field adjustable.  The limit switch compartment 
shall also include terminations for the solenoid valve. 
 
Beacon indicator color shall be black and yellow where yellow-on-yellow indicates valve closed, and alternating 
yellow/black indicates open. 
 

Switch - Lever (Linear Valves, Dampers, and Gates) 

Description Switch Contacts Deadband Acceptable Manufacturer/Model 

Position Switch – 
Mechanically 
Actuated 

DPDT Manufacturer's 
Standard 

NAMCO Controls EA-170  
Honeywell Microswitch Type LS 
Allen Bradley 802T-ATP 

 
Switch - Proximity (Linear Valves, Severe Service Linear Valves) 

Description Switch Contacts Deadband Acceptable Manufacturer/Model 

Proximity (Non-
contact) 

DPDT Manufacturer's 
Standard 

Topworx (Go Switch) 7G23528-A2, 
7G2356-A2 
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Switch – Beacon/Monitor (Quarter Turn Valves with Piston Actuators) 

Description Switch Contacts Deadband Acceptable Manufacturer/Model 

Position Switch 
and Indicator - 
Top Mount 
Beacon Style 

SPDT Manufacturer's 
Standard 

Westlock Accutrack 2004 
Topworx DXP 

 
K103.3  Pneumatic Valve Positioners and Position Transmitters 
Each valve positioner shall be microprocessor based electronic-to-pneumatic design.  Each valve positioner shall 
be designed for a 4-20 mA input range unless otherwise specified and an output signal from zero to the full 
supply air pressure required by the actuator.  Each positioner shall be capable of split-range sequencing and 
direct or reverse action.  Other features shall include speed and gain adjustment, failure mode choice, 
noninteractive adjustments, easy pilot access for cleaning, characterization, automatic zero/span calibration, and 
"HART" or Foundation Fieldbus protocol for valve position feedback, configuration, and calibration.   
 
Each positioner shall be equipped with a filter regulator air supply set mounted on the valve yoke.  If the 
positioner electronics and I/P is remote mounted, then the regulator set shall be remote mounted with the 
positioner.  If the positioner can accept the maximum air supply pressure, a regulator is not required. 
 
Positioners shall be furnished with pressure gauges for indicating the air supply, diaphragm, and control signal 
pressures.   
 
Positioner housings shall be epoxy coated or provided with a superior finish if required for the ambient operating 
conditions. 
 
Positioners, positioner feedback devices, and position transmitters shall be designed and located so that they will 
not be damaged from packing leaks and high temperatures without the application of insulation and/or blankets. 
 
Refer to the Technical Specification Sheets included with the equipment specification sections or the Valve List 
for valves required to be furnished with tri-loops for use with the “HART” protocol. 
 
Position transmitters shall be integral to valve positioners and, if required, shall produce 4-20 mA output in direct 
relationship to the valve position.  The output signal shall be 2 wire, isolated and ±1.0 percent linear.  See the 
Technical Specification Sheets included with the equipment specification sections or the Valve List for valves 
requiring 4-20 mA position feedback.  
 
Where microprocessor based positioners are furnished for 10 or more applications or for any positioners on 
severe service applications (such as steam bypass), the Seller shall include 1 day on site (including additional 
time for round trip travel and expenses) for a service technician to provide on-site training on setup and 
commissioning of the valve positioners.  The service technician shall include materials for up to 5 participants, 
and shall bring a sample positioner (of the same make/model) for use during the training.  Where more than one 
positioner manufacturer is furnished, separate trips from the individual manufacturer’s representatives will be 
required.   
 
Where service time has already been included as part of the valve scope of supply, the service technician shall 
be qualified with the positioner startup and commissioning, and shall provide the on-site training with materials as 
designated. 
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Positioner 

Manual 
Operator Input Signal Acceptable Manufacturer/Model 

Special 
Requirements 

No 4-20 mA 
2-wire 

CCI “QuickTak” 
Fisher Controls – “Fieldvue” DVC 6200 Series 
Siemens – “Sipart PS2” 
Valtek - Logix 3000MD 

Positioner shall be 
smart type with integral 
position feedback 
transmitter 
Positioners for bypass 
valve service shall be 
Fisher DVC 6200 
series with Hardware 2 
(HW2) option (for 
integral valve position 
feedback), Siemens 
Sipart PS2, or CCI 
Quicktrak only. 

 
Position Transmitter (where a separate transmitter is specified)  

Output Signal Acceptable Manufacturer/Model 

4-20 mA / 2-wire Fisher Controls – 4200 Series 

Filter Regulators 

Type Output Range Acceptable Manufacturer/Model 

Small – Volume Regulator 
with Filter and Outlet 
Pressure Gauge 

3 to 80 psig Fisher 67CFR 

 
K105  Flow Elements  
 
K105.1  Primary Flow Elements 
Flowmeters shall be furnished as specified and shall generally consist of orifice plate type flow elements, 
nozzles, and pitot tubes.  DP flow devices for condensing level or steam services shall be furnished with 
condensing reservoirs suitably rated for the process conditions. 
 
Flow elements for general service shall be orifice plates or flow nozzles designed in accordance with ASME 
MFC-3M-2004.  Flow elements for air/gas flow may be nozzles, venturi, or low loss pitot tubes. 
 
Preliminary data sheets may be included for scope purposes only.  The Manufacturer shall submit detailed flow 
calculations and data sheets for each primary flow element that establishes final beta ratios and differential 
pressure drops, based on the preliminary data sheets.  The Manufacturer provided flow calculations shall be the 
basis for the calibration of the corresponding flow transmitters. 
 
The primary flow elements shall be designed to produce a differential head necessary to produce the design flow 
rate indication listed on the preliminary data sheets.  The Manufacturer data sheets' maximum differential head 
shall equal the design differential head listed on the data sheet.  Primary flow element beta ratio shall be within 
the range stated on the data sheets.  The Manufacturer shall notify the Buyer of any deviations from the 
recommended beta ratios. 
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The Manufacturer shall be responsible for verifying physical properties used in calculations, such as viscosity, 
density, and isentropic expansion coefficient, of the specified fluid or gas at the temperatures and pressures 
specified on the data sheets.   
 
Orifice plates shall be sized to operate as follows: 
 

For gases and vapors, differentials between 20 and 100 inches of water are preferred.  The ratio 
of differential pressure to static pressure shall be < 1.0 to assure flow does not choke across the 
device. In other words, the differential pressure, expressed in inches water column, shall never 
be more than the inlet pressure expressed in psia.   
 
For liquids, a differential of 100~200 inches of water is preferred. 
 
Beta ratio shall range between 0.3 and 0.65, with 0.4 to 0.6 preferred. 

 
In circumstances where a larger range than noted above is required, it is more desirable to increase the meter 
differential than to increase the meter run pipe diameter. 
 
Orifice plates shall be thin plate square edge concentric orifice plates.  Orifice plates shall be constructed of 
materials suitable to the process conditions. 
 
Each orifice plate shall be furnished with a handle on which the tag number, material, orifice (bore) diameter, the 
word "INLET," the pipe inside diameter, and the type of orifice plate ("FLANGE TAP") are stamped and electro-
etched.  The data shall appear on the inlet side (side installed facing upstream) and shall be located on the 
handle so that it can be read without removing the orifice plate from the pipeline. 
 
Pitot tubes shall be averaging style, reverse/impact style and include any required straightening vanes, shrouds, 
etc. to ensure reliable/accurate flow measurement as required for the application.  Pitot tubes shall include 
chamfered pressure ports as required for high angle of attack installations. 
 
Flow nozzles shall be of the ASME long radius weld-in low or high beta ratio type nozzles.  Flow nozzles shall be 
constructed of materials suitable for the process conditions.  Flow nozzles shall be constructed so that they can 
be welded between two adjacent sections of pipe.  Where the two pipe sections meet, the nozzle shall include a 
1/4 inch wide raised shoulder around the perimeter of the nozzle.  The shoulder shall provide the weld root gap 
between the two pipe sections.  Flow nozzles may also be insertion-type, to be mounted between piping flanges.  
This allows removal for maintenance or replacement in slurry, corrosive or erosive services. 
 
Essential data shall be stamped on a sheet metal tag suitable for tack welding to a steel band.  The piping 
fabricator shall be responsible for permanently attaching the tag to the pipe exterior near the nozzle inlet with a 
steel band. 
 
The essential data to be stamped shall include the following: 
 

Flow element tag number. 
 
Flow element serial number. 
 
Actual bored pipe diameter. 
 
Actual bored nozzle diameter. 
 
Flow direction. 

 



SPGF Passaic Valley Sewerage Commission 
Power Generation System 

Issued for Permit Review 
193946.67.9120 29December2017 
 

 
Source: 21000, 2015 Technical Supplemental Specifications Page 203 of 270 

 
 

Flow Element Type Acceptable Manufacturer 

Orifice plates, flow nozzles, venturis, pitot 
tubes 

Vickery Simms/Fluidic Techniques 
Triad 
Dieterich Standard 
Primary Flow Signal 
Daniel Measurement and Control 
Endress Hauser 

 
Where DP devices are not appropriate due to the service, excessive pressure drop, accuracy, or other factors, 
other flow measurement technologies listed below may be used as approved by the Buyer.  Alternate 
manufacturers shall be subject to Buyer approval. 
 

Flow Transmitter (Nondifferential Pressure Types) 

Flow 
Technology 
Type 

Transmitter 
Output 

Energizing 
Power 

Material Wetted 
Parts 

Acceptable 
Manufacturer/Model 

Magnetic 4-20 mA 24 VDC (for 
2-wire) 
120 VAC 
(for 4-wire) 

Stainless Steel or 
Engineer 
approved 
alternative 

Rosemount 
Yokogawa 
Endress Hauser 
ABB 

Ultrasonic 4-20 mA 120 VAC 
(for 4-wire) 

Stainless Steel or 
Engineer 
approved 
alternative 

Brooks/Daniel 
Thermo Scientific 
Endress Hauser 

Vortex 
Shedding 

4-20 mA 24 VDC (for 
2-wire) 

Stainless Steel or 
Engineer 
approved 
alternative 

Rosemount 
Yokogawa 
ABB 

Coriolis 4-20 mA 120 VAC 
(for 4-wire) 

Stainless Steel or 
Engineer 
approved 
alternative 

Rosemount 
Yokogawa 
ABB 

Turbine 4-20 mA 24 VDC (for 
2-wire) 

Stainless Steel or 
Engineer 
approved 
alternative 

Badger 
Daniel 

Positive 
Displacement 

4-20 mA 120 VAC 
(for 4-wire) 

Stainless Steel or 
Engineer 
approved 
alternative 

FMC 
Flow Technology 
Brooks 

Thermal 
Dispersion 

4-20 mA 24 VDC (for 
2-wire) 

Stainless Steel or 
Engineer 
approved 
alternative 

Kurz 
FCI 
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K106  Vibration Instruments  
 
K106.1  Vibration Monitoring Philosophy (non-turbine equipment) 
The Seller shall furnish vibration monitoring provisions in accordance with the table provided below.   
 
Where maintenance provisions only are listed, the equipment shall include machined flat areas at each bearing 
for use with portable vibration monitoring devices.  No permanently installed vibration monitoring equipment will 
be required.  In the absence of any requirement, maintenance provisions shall be provided as a minimum.  
Where the Seller is required to provide vibration transducer mounting provisions only, the Seller shall provide ½” 
NPT tapped and plugged connections (at the X and Y axis) for each applicable location/bearing. 
 
This section shall not apply to turbine equipment.  Requirements for vibration monitoring on combustion turbines 
are defined in the equipment specifications specific to those pieces of equipment. 
 
The general philosophy for vibration monitoring shall be as follows: 
 

Maintenance provisions only. 
 

Equipment Vibration Monitoring Philosophy 

Equipment Pump Bearings Pump Casing 

Fluid Drive and 
Casing (if 
applicable) Motor 

Other medium 
voltage equipment 

Maintenance 
provisions only 

 Maintenance 
provisions only 

 

Other low voltage 
equipment 

Maintenance 
provisions only 

 Maintenance 
provisions only 

 

 
K106.2  Vibration Switches 
Vibration switches shall be inertia sensing, snap acting style with two SPDT 120 VAC contacts.  Switches shall 
include manual resets with a field adjustable time delay setting.  Switch Seller shall be acceptable to the Buyer. 
 
K106.3  Vibration Transmitters 
The Seller shall select, design, and furnish vibration transmitter devices suitable for the service.  Transmitters for 
vibration velocity or proximity shall be furnished as specified.  Each device shall transmit a 4-20 mA signal that is 
proportional to peak velocity or proximity.  Devices shall be 24 VDC loop powered.  Loop power shall be 
furnished by the Buyer.  Transmitter range shall be in English units and specified by the driven equipment and 
motor manufacturer.  Range shall be compatible with the expected vibration conditions associated with the 
equipment.  High pass or low pass filtering shall be provided if recommended by the Seller.  Other filtering 
devices shall be provided as required to shield the transmitters against ambient electrical noise from sources 
such as medium voltage switching equipment, variable frequency drives, plant radios, and other RF 
interferences. 
 
Transmitters shall be installed on equipment by the manufacturer and factory wired to terminal blocks in a skid 
mounted, common NEMA 4 junction box. 
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Vibration Transmitters 

Description 
Transmitter 
Output Construction Voltage 

Acceptable 
Manufacturer/Model 

Vibration Transmitter 
(velocity or proximity) 

4-20 mA 
2-wire 

NEMA 4 24 VDC (120 
VAC for 
signal 
conversion 
modules) 

Metrix 
Robertshaw 
Rockwell/Entek (requires 
signal conversion 
module) 
STI 
Bently Nevada (requires 
signal conversion 
module) 

 
K120  Instrument Valves and Instrument Tubing  
 
K120.1  General Requirements 
All instrument primary piping and tubing, instrument valve manifolds, instrument shutoff valves, instrument check 
valves, instrument equalizing valves, and instrument blowdown valves shall be supplied, installed and tested in 
accordance with ASME B31.1 - Power Piping and Technical Supplemental M200 Process Piping, in accordance 
with the piping material specification. 
 
Instrument primary piping and tubing is defined as the piping or tubing from the process connection root valve to 
the blowdown and the instrument valves or manifold. 
 
Changes in tubing direction shall be made only with tube fittings or tube bending. Tubing bends shall be made 
without reducing the internal diameter of the tubing.  All tubing shall be thoroughly cleaned of burrs and blown 
clean with dry compressed air after installation, but prior to attachment to devices at either end. Chemical 
cleaning may be required, based on tubing exposure to process chemicals. 
 
K120.2  Instrument Primary Piping 
Instrument primary piping external to instrument enclosures or racks shall meet the requirements stated in M200. 
 
K120.3  Instrument Primary Tubing 
Tubing shall be supported to allow thermal expansion, minimize vibration and protect it from damage.  Tubing 
runs shall be supported both horizontally and vertically, with never more than 5 feet between supports.  Where 
continuous support is required, support using tubing tray is preferred.  Support using connection to structural 
steel is allowable when it provides equivalent protection from damage and vibration. 
 
Instrument tubing sensing lines shall be installed as short as possible, yet consistent with slope requirements:  
 

1. Gas or condensable vapors – 1 inch or more preferred and where this is not possible, no less than 1/2 
inch per foot slope down to tap. 

2. Liquid – 1 inch or more preferred and where this is not possible, no less than 1/2 inch per foot slope 
down to the instrument. 

 
Pressure connections on piping shall be as follows: 
 

1. Horizontal or inclined piping (liquids) – side 
2. Horizontal or inclined piping (gas or air) – top 
3. Vertical piping (liquids, gas or air) – no preference 
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Electric traced tubing shall be assembled using the manufacturer’s splice kits.  In no case shall trace tubing be 
field spliced using any other method.  It is imperative that tracing shall cover the entire process tubing run, from 
and including piping block valves to and including the instrument itself. 
 
Plastic covered copper tubing shall not be used. 
 
K120.4  Control and Instrument Enclosure/Rack Tubing 
Instrument tubing within enclosures or racks shall be arranged to allow any device to be serviced, disconnected, 
or removed from the enclosure or rack without disconnecting tubing to other devices.  Tubing for external 
connections shall be terminated on a bulkhead plate, utilizing bulkhead fittings for enclosures, or unions for open 
racks.  Each bulkhead termination shall be identified with a nameplate. 
 
K120.5  Instrument Valves and Valve Manifolds 
Each pressure instrument shall be installed downstream of an instrument shutoff valve or instrument valve 
manifold designed for instrument shutoff service.  The instrument shutoff valve or instrument valve manifold shall 
be in addition to the process instrument isolation (root) valve for the instrument.  
 
Each static pressure instrument shall be provided with a two-valve manifold.  Alternatively, direct mounted static 
pressure indicators may be furnished with a plugged tee.   
 
Each differential pressure instrument shall be provided with a five-valve manifold that includes isolation, 
equalization, and test valves. 
 
Each instrument valve manifold shall be provided with ½” FNPT process connections and ¼” plugged test ports.   
 
Instrument valves and manifolds shall be compliant with ASME B31.1 and shall include grafoil packing with 
stainless steel construction or suitable materials in accordance with the piping specification. 
 
Other Buyer-approved materials shall be used if stainless steel is not suitable for the service. 
 
K120.6  Blowdown Valves 
A blowdown valve shall be provided for each instrument primary line except oil, draft, and vacuum services.  
Each blowdown valve shall have a globe pattern design, stainless steel construction, a grafoil packed stem, and 
a minimum 0.25 inch orifice.   
 
K120.7  Instrument Valves, Fittings, and Support Tray 
 
Instrument Process Components Acceptable Manufacturer/Model 

Tubing - Grip Type Fittings Swagelok or 
Buyer Approved Equal 

Tubing - Socket-Weld Fittings Swagelok or 
Buyer Approved Equal 

Valve Manifolds Swagelok or 
Buyer Approved Equal 

Instrument Shutoff Valve Stainless steel needle valves with ball stem tips, Grafoil Packing 
and ASME B31.1 compliant hydrostatic testing, Swagelok SS-
6DB series or Buyer Approved Equal  
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Instrument Process Components Acceptable Manufacturer/Model 

Instrument Equalizing Valve Swagelok Stainless Steel, Series SS-6DBS8 with Grafoil Packing 
or Buyer Approved Equal  

Instrument Blowdown Valve Swagelok Stainless Steel, Series SS-6DBS8 with Grafoil Packing  
or Buyer Approved Equal  

Instrument Tubing Support Tray James C. White Company, Inc., Series “Tubetrack” or 
Buyer Approved Equal 

 
K120.8  Instrument Installation Details 
Instrument installation details shall be submitted for approval for each instrument supplied.  The instrument 
installation details furnished shall show all valves, instrument manifolds, tubing, fittings, and devices from the 
instrument isolation (root) valves required to support installation of the instrument.  The instrument installation 
details shall include a bill of materials in sufficient detail to support procurement of materials.  The instrument 
installation details and associated bill of materials shall identify the Seller’s scope of supply and the installation 
contractor’s scope of supply.   
 
Inline instruments, level gauge glasses and other bridle-mounted instrument installations shall be shown either 
on installation detail drawings or on dimensioned piping drawings. 
 
Each instrument shown on the instrument installation details shall include a tag name.  
 
Where freeze protection is required, the electrical heat-traced instrument tubing shall be indicated in the 
instrument installation details with the scope of work and installation indentified. Heat traced instrument tubing 
shall use pre-traced, pre-insulated tubing bundles. The electrical power source for heat tracing will be 120 VAC 
and furnished by Buyer. Each heated instrument enclosure shall have a unique tag name. All heat tracing 
components shall be included in the bill of materials in the instrument installation details. 
 



SPGF Passaic Valley Sewerage Commission 
Power Generation System 

Issued for Permit Review 
193946.67.9120 29December2017 
 

 
Source: 21000, 2015 Technical Supplemental Specifications Page 208 of 270 

 
 

M200  Piping  
 
All piping and pipe supports shall be in accordance with ASME B31.1 - Power Piping.  Materials and wall 
thickness of piping and fittings will be selected based on design conditions established for the piping system.  
The following minimum requirements shall apply: 
 

Table 1 - General Pipe and Tubing Selection Criteria 

 
Minimum Wall 

Thickness  

Material  
Typical 
Standard 

Typical 
Temperature 
Range 

Diameter 
Less Than 
or Equal to 
2 Inches  

Diameter 
Greater 
Than 
2 Inches  Notes 

Carbon steel A53, 
A106 
 

-55º F to 800º F Sch XS Std wt  

Stainless 
steel 

A312 
A790 

-20º F to 1,500º F 
 

Sch 10S Sch 10S -- 

SS tubing A213 -20º F to 1,500º F 
 

Refer to  
Table 4 

-- “U” not allowed.  
Rockwell hardness 
less than B90 (B80 or 
less preferable). 

 
The following pipe sizes shall be used for carbon steel and low/intermediate alloy steel.  Other sizes shall not be 
used: 
 

Table 2 - Carbon/Low Alloy Pipe 

NPS Service Schedules Connections 

1 inch  All 80, 160, XXS SW, BW, SCRD 
or flanged 

1-1/2 inch  All 80, 160, XXS SW, BW, SCRD 
or flanged 

2 inch  All 80, 160, XXS SW, BW, SCRD 
or flanged 

2-1/2 inch and up  All Std wt min BW, grooved, or 
flanged 

 
The following pipe sizes shall be used for stainless steel pipe.  Other sizes shall not be used: 
 

Table 3 - Stainless Steel Pipe 

NPS Service Schedules Connections 

1 inch All 10S, 40S, 80S SW, BW, 
flanged, or 
crimp type  
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Table 4 - Stainless Steel Tubing Requirements 

Tubing Design Parameter Project Design Basis 

Sample lines, compressed air 3/8 inch OD with nominal wall thickness 
of 0.049, 0.065, or 0.083 inch, 
depending on process design pressures 
and temperatures and B31.1. Actual 
minimum wall thickness (accounting for 
tolerances allowed by the material 
specification) must meet or exceed the 
requirements of B31.1. 

Flow and level measurement by differential 
pressure 

Use pressure tubing criteria except for 
steam applications with condensate pots 
(piped) 

Using separate instrument manifolds (not 
direct mounted) 

1/4 inch OD with minimal wall thickness 
of 0.049 inch as flex lines (less than 36 
inch length) 

 
Seam Welded Pipe 
Seam welded pipe may be used in the following applications as determined by the Buyer, or where seamless 
pipe is not available: 
 

Table 5 - Seam Welded Pipe 

System/Application Limitations 

Stainless steel No limitations when design complies with B31.1 

Carbon steel No limitations* when design complies with B31.1, 
except ammonia, hydrogen, and fuel gas applications 

*Buyer may require additional UT/RT of the longitudinal weld in certain applications. 
 
Fittings, Flanges, and Valves 
Fittings, flanges, and valves shall be in accordance with the requirements which follow: 
 

Table 6 - Fittings and Flanges 

System/Application Limitations 

Fittings 2-1/2 inches and 
larger 

Butt-weld type, in accordance with ASME B16.9 

Fittings 2 inches and 
smaller 

Forged steel socket-welded type, in accordance with 
ANSI B16.11 

Flanges, nonmetallic with 
metallic backing ring 

Flat faced slip-on or socket-welded for thermal or 
solvent welding 

Flanges, cast iron or steel, 
to mate with nonmetallic 
flanges 

Flat faced slip-on type or threaded, in accordance with 
B16.5 

Flanges, 150 class Raised face weld neck or slip-on type, in accordance 
with B16.5 
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Flanges, 300 class and 
higher 

Raised face weld neck type only, in accordance with 
B16.5 

Press-fit type joints Victaulic Vic-Press®, Viega Pro-Press®, or approved 
equal 

Grip/compression style Stainless Steel Swagelok or approved equal 

Threaded air fittings Stainless Steel Swagelok or approved equal 
 
All welded fittings shall be of the same material as the pipe.  Forged steel socket-welded and threaded fittings 
shall have the minimum class rating described below: 
 

Table 7 - Forged Steel Fittings Minimum Class Ratings 

Pipe Wall Thickness Threaded Fittings Socket-Welded Fittings 

Schedule 80 and less 3,000 3,000 

Over Schedule 80 to 
Schedule 160 

3,000 6,000 

 
Integrally reinforced branch fittings shall have the minimum class rating described below.  All welded fittings shall 
be of the same material as the header pipe.  Fittings between dissimilar branch/header materials shall be 
considered on a case-by-case basis: 
 

Table 8 - Integrally Reinforced Branch Fittings Minimum Class Ratings 

Pipe Wall Thickness Threaded Fittings Socket-Welded Fittings 

Schedule 80 and less 3,000 3,000 

Over Schedule 80 to 
Schedule 160 

6,000 6,000 

 
Table 9 - Valves 

System/Application Limitations 

2-1/2 inch and larger Carbon steel, alloy, stainless steel, or other, 
corresponding to pipe material; ASME Pressure 
Class 150 minimum; butt-welded, flanged, or 
grooved ends; cast or forged steel bodies, with 
pressure/temperature ratings in accordance with 
ANSI B16.34 

2 inch and smaller Carbon steel, ASME Pressure Class 600 
minimum, socket-welded ends, forged steel 
bodies, with pressure/temperature ratings in 
accordance with ASME B16.34.  Control valves 
and other special applications may deviate from 
these requirements. 

 
Joints shall be provided as required to facilitate assembly or disassembly of equipment.  Pipe unions shall not be 
used. 
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Table 11 - Gaskets 

Joint Gasket Limitations 

RF flanges (except as 
above) 

Spiral wound type, 
nonasbestos (Note 1) 

Only low seating stress 
spiral wound gaskets shall 
be specified for Class 150 
and Class 300 flanges. 

Victaulic Vic-Press® 
joints 

Hydrogenated nitrile O-ring 
(HNBR) (air and water) 

Cold air and water systems 
(less than or equal to 215° F 
and less than or equal to 
300 psig) 

Viega Pro-Press® joints EPDM Cold compressed air 

Grooved pipe joints EPDM (water) or nitrile (air) 
rubber 

Cold air and water systems 
(less than or equal to 215° F 
and less than or equal to 
300 psig) 

Bell and spigot cast iron 
and ductile iron 

EPDM Gravity drains less than or 
equal to 215° F and roof 
conduits 

Mechanical joints and 
bell and spigot cast iron 
and ductile iron with 
restrained joints 

EPDM Cold water systems (less 
than or equal to 215° F and 
less than or equal to 
300 psig) 

Note 1:  Spiral wound gaskets in gas piping shall have inner and outer retainer rings in 
accordance with ASME B16.20. 

 
Washers shall be suitable for the temperature, material, bolt load, and environment of the flanged joint.  The use 
of conical spring washers is only allowed if specified by the Buyer. 
 
Flange torque values shall be determined based upon the recommended values for equipment by the supplier, or 
by ASME PCC-1.  Bolt pre-loads shall ensure a leak-tight joint, which is correctly seated, and does not damage 
the flange or bolting. 
 
Flange fit-up shall meet the following tolerances: 
 

Holes for bolts shall be within 1/8” (3 mm) 
 
The flange faces shall be parallel with 1/16” inch/per foot (0.5%) measured across any diameter. 
 
Gaps shall be within 1/16” (1.5 mm) plus space for any required gaskets. 

 
M710  Compressed Air  
 
Filtered, dried, oil free compressed air (ISA 7.0.01) will be supplied for operation of pneumatic instruments and 
control valves.  Normal service air will be supplied for operation of other pneumatic devices.  The compressed air 
will be supplied at receiver pressure varying from 80 to 150 psi. 
 
Pressure regulators with pressure gauges shall be provided for pneumatic devices which operate at pressure 
levels less than maximum receiver pressure.  Where pneumatic drives operate at full receiver air supply 
pressure, air filters shall be furnished.  Air filters shall be provided with pressure gauges. 
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Q300  General Coating Requirements  
 
Section Q300 shall be used in conjunction with the other Coating Technical Supplemental Specification sections 
including Q301, Q302, Q310, and Q320.  All color selections shall be reviewed and approved by Buyer prior to 
commencing work. 
 
The following tables shall be used when specifying coating and lining systems where their use is indicated on the 
drawings or specified in the Technical Specifications.   
 
 
 
 
 
 
 
 
 
 
 
 

 
 

COATING SELECTION 

Atmospheric Service Category C4 
Industrial Environment 

PAGE 1 OF 4 
08/04/15 

 
 

 
Section 

 
Description 

Design 
Temp °F  

Coating System 
Number 

 
Codes(1)

 

1.0 Structural Steel 

1.1 Outdoor columns, beams, 
girders, trusses, channels, 
and other structural 
members 

≤200  1712 EPZ/URA 

1.2 Indoor columns, beams, 
girders, trusses, channels, 
and other structural 
members 

≤200  1401 or 1301 IZ or EPZ 

1.3 Columns, beams, girders, 
trusses, channels, and other 
structural members receiving 
passive fire protection (PFP) 

≤200  In accordance with PFP 
manufacturer 
recommendation 

 

1.4 Ladders, cages, handrail and 
guardrail assemblies, and 
grating 

≤200   Galvanized 

Refer to the Following for Touchup Only: 

1302 EPZ 
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Refer to the Following for Safety Color 
Only: 

1713 SPC/URA 

1.5 Concrete cast-in- place 
structural steel including 
anchor rods, threaded 
inserts, continuous inserts, 
plates, and shapes 

≤200   Galvanized 

Refer to the Following for Touchup Only: 

1302 EPZ 

1.6 Concrete post installed 
anchor rods and threaded 
inserts 

≤200  Consult Chief Civil 
Engineer 

 

2.0 Not Used 
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COATING SELECTION 

Atmospheric Service Category C4 
Industrial Environment 

PAGE 2 OF 4 
08/04/15 

 
 
Section 

 
Description 

Design 
Temp °F  

Coating System 
Number 

 
Codes(1)

 

3.0 Tanks, Drums, Columns, Vessels, Reactors, and Shell and Tube Heat Exchangers - 
Shop Fabricated(3)

 

3.1 Carbon Steels and Low Alloy (≤9% Cr) Steels 

3.1.1 Uninsulated ≤200  1712 EPZ/URA 

3.1.2 >200  
≤1,000  

1613 IZ/SLA 

3.1.3 
 

Insulated All 
 

No coating 
 

 
 

3.2 Stainless Steels and High Nickel Alloys 

3.2.1 Uninsulated All No coating  

3.2.2 
 

Insulated All  
 

No coating 
 

 

4.0 Pipe and Pipe Supports 

4.1 Carbon Steels and Low Alloy (≤9% Cr) Steels 

4.1.1 Uninsulated ≤200  1112 EPX/ACW 

4.1.2 >200  
≤1,000  

1613 IZ/SLA 

4.1.3 
 

Insulated All 
 

No coating 
 

 
 

4.2 Stainless Steels and High Nickel Alloys 

4.2.1 Uninsulated All No coating  

4.2.2 
 

Insulated All  No coating  

5.0 Bulk Valves, 
Fittings, Pumps, 
Compressors, 
Rotating 
Equipment, and 
Other Mechanical 
Equipment Not 
Specified Otherwise 

All Q301 Manufacturer's 
Standard Coating for the 
intended ISO 12944 C4 
environment. 
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COATING SELECTION 

Atmospheric Service Category C4 
Industrial Environment 

PAGE 3 OF 4 
08/04/15 

 
 
Section 

 
Description 

Design 
Temp °F 

Coating System 
Number 

 
Codes(1)

 

6.0 Civil/Structural/ 
Architectural 
Surfaces and 
Equipment Not 
Specified Otherwise 

All Q301 Manufacturer's 
Standard Coating for the 
intended ISO 12944 C4 
environment. 

 

7.0 Electric Motors and 
Equipment Not 
Specified Otherwise 

All Q301 Manufacturer's 
Standard Coating for the 
intended ISO 12944 C4 
environment. 

 

8.0 Instrumentation and 
Control Panels Not 
Specified Otherwise 

All Q301 Manufacturer's 
Standard Coating for the 
intended ISO 12944 C4 
environment. 

 

9.0 Not Used 

10.0 Stacks, Breeching, Duct, and Boilers 

10.1 Carbon Steels and Low Alloy (≤9% Cr) Steels 

10.1.1 Uninsulated ≤200 1712 EPZ/URA 

10.1.2 >200  
≤1,000  

1613 IZ/SLA 

10.1.3 
 

Insulated All 
 

No coating 
 

 
 

11.0 Architectural Elements 

11.1 Pre-Coated Metal Components 

11.1.1 Pre-Painted Components (Metal Doors, etc.) 

11.1.1.1 Outdoors/Indoors ≤150  1714 SPC/URA 

11.1.1.2 Outdoors/Indoors - 
Chemical or Water 
Treatment Area 

≤150  1314 SPC/EPS 
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COATING SELECTION 

Atmospheric Service Category C4 
Industrial Environment 

PAGE 4 OF 4 
08/04/15 

 
 
Section 

 
Description 

Design 
Temp °F  

Coating System 
Number 

 
Codes(1)

 

11.1.1.3 Pre-engineered 
Metal Building - 
Structural Steel 

≤150  1714 SPC/URA 

11.1.2 Galvanized Sheet Metal 

11.1.2.1 Outdoors/Indoors ≤150  1713 SPC/URA 

11.2 Concrete and Concrete Masonry 

11.2.1 Outdoors/Indoors ≤150  1116 SPC/ACW/ACW 

11.2.2 Indoors – Bathrooms 
and Changing Rooms 

≤150  1315 SPC/EPS 

11.3 Drywall 

11.3.1 Indoors ≤150  1117 ACW/ACW/ACW 

11.3.2 Indoors – Bathrooms 
and Changing Rooms 

≤150  1316 SPC/EPS/EPS 

 
(1) ACW – Acrylic waterborne ALK - Alkyd 

EPF - Epoxy flake filled EPP - Epoxy phenolic EPX - Epoxy polyamide EPZ - Epoxy zinc 
IZ - Inorganic zinc SLA - Silicone acrylic SPC - Special 
URA - Polyurethane 

 
(2) Not used. 

 
(3) For chemical storage tanks in curbed or walled storage areas, select coating in 

accordance with the Classification of Corrosive Environments - Buried, Immersion, or 
Chemical Containment Service appendix. 
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Lining Selection − Buried, Immersion, or Chemical Containment Service 

Section Description 
Design 
Temp, °F  Soil Quality 

Carbon Steel Surfaces Concrete Surfaces 

Typical Structures or Applications 
Coating System  
Number Codes(1) 

Coating  System 
Number Codes(1) 

1.0 Buried Service 

1.1 Soil ≤120° F 
 

pH≥6 
SO4≤2,000 ppm 
Cl-≤400 ppm 

3311 EPT/ 
EPT 

No Coating  Buried tanks and piles 
Complies with AWWA C210 

1.2 Soil ≤120° F 
 

pH≥6 
SO4≤2,000 ppm 
Cl-≤400 ppm 

3301 EPB No Coating  Buried pipes (carbon steel and stainless 
steel) 
Complies with AWWA C213 

1.3 Soil ≤230° F 
 

pH≥6 
SO4≤2,000 ppm 
Cl-≤400 ppm 

3312 EPB/ 
EPB 

No Coating  Buried pipes (carbon steel and stainless 
steel) 
Complies with AWWA C213 

1.4 Soil ≤120° F 
 

pH≥6 
SO4≤2,000 ppm 
Cl-≤400 ppm 

3011 SPC/ 
SPC 

No Coating  Buried pipe fittings and field girth welds 
(carbon steel and stainless steel) 
Complies with AWWA C209 

1.5 Soil ≤230° F 
 

pH≥6 
SO4≤2,000 ppm 
Cl-≤400 ppm 

3012 SPC/ 
SPC 

No Coating  Buried pipe fittings and field girth welds 
(carbon steel and stainless steel) 
Complies with AWWA C209 

 

 Description 
Design 
Temp, °F  Fluid Quality 

Carbon Steel Surfaces Concrete Surfaces 

Typical Structures or Applications 
Coating System  
Number Codes(1) 

Coating  System 
Number Codes(1) 

2.0 Immersion Service – Not Used 
 

Section Description 
Design 
Temp, °F  Fluid Quality 

Primary Containment Service Secondary Containment Service 

Typical Structures or Applications 

Carbon Steel Surfaces 
Carbon Steel 
Surfaces(4) 

Concrete 
Surfaces 

Coating  
System  
Number Class(1) 

Coating 
System 
Number Class(1) 

Coating 
System 
Number Class(1) 

3.0 Chemical Containment Service 
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Section Description 
Design 
Temp, °F  Fluid Quality 

Primary Containment Service Secondary Containment Service 

Typical Structures or Applications 

Carbon Steel Surfaces 
Carbon Steel 
Surfaces(4) 

Concrete 
Surfaces 

Coating  
System  
Number Class(1) 

Coating 
System 
Number Class(1) 

Coating 
System 
Number Class(1) 

3.1 Air 

3.1.1 Compressed 
Air 

≤300° F 
 

NA 1401(5) IZ NA NA NA  Air receiver, internal surfaces 

3.2 Chemical Treatment - Not Used 

3.3 Flue Gas 

3.3.1 Flue Gas, outlet ≤130° F 
 

pH≥3 2011 SPC/ 
SPC 

NA  NA  Ductwork, internal surfaces 

 
(1) Code Abbreviations: 
 

EPA - Epoxy amine 
EPB - Epoxy fusion bonded 
EPN - Epoxy novolac 
EPP - Epoxy phenolic 
EPS - Epoxy 
EPT - Epoxy coal tar 
EPX - Epoxy polyamide 
IZ - Inorganic zinc 
SPC - Special 
URA - Polyurethane 

 
(2) Not used. 
 
(3)Not used.. 
 
(4) Includes steel in a curbed or walled storage area, e.g., skid steel, structural members, and external surface of chemical storage tanks. 
 
(5) No coating is required if the air receiver is ahead of an air filter. 
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Coating System Data Sheets 

Drawing Number 
Rev. 
No. Title/Description 

81113-DM-0667_1112  Coating System Data Sheets - System 1112 – Polyamide Epoxy (EPX)/ 
Acrylic Waterborne (ACW)  

81113-DM-0676_1116  Coating System Data Sheets - System 1116 – Masonry Filler (SPC)/ 
Acrylic Waterborne (ACW)/Acrylic Waterborne (ACW)  

81113-DM-0677_1117  Coating System Data Sheets - System 1117 – Acrylic Waterborne 
(ACW)/Acrylic Waterborne (ACW)/Acrylic Waterborne (ACW)  

81113-DM-0692_1201  Coating System Data Sheets - System 1201 – Alkyd (ALK)  

81113-DM-0641_1301  Coating System Data Sheets - System 1301 – Epoxy Zinc (EPZ)  

81113-DM-0642_1302  Coating System Data Sheets - System 1302 – Epoxy Zinc (EPZ)  

81113-DM-0647_1313  Coating System Data Sheets - System 1313 – Epoxy Phenolic (EPP)/ 
Epoxy Phenolic (EPP)  

81113-DM-0678_1314  Coating System Data Sheets - System 1314 – Tie Coat (SPC)/Epoxy 
(EPS)  

81113-DM-0679_1315  Coating System Data Sheets - System 1315 – Masonry Filler (SPC)/ 
Epoxy (EPS) 

81113-DM-0648_1401  Coating System Data Sheets - System 1401 – Inorganic Zinc (IZ)  

81113-DM-0691_1613  Coating System Data Sheets - System 1613 – Inorganic Zinc (IZ)/ 
Silicone Acrylic (SLA)  

81113-DM-0654_1712  Coating System Data Sheets - System 1712 – Epoxy Zinc (EPZ)/ 
Polyurethane (URA)  

81113-DM-0668_1713  Coating System Data Sheets - System 1713 – Tie Coat (SPC)/ 
Polyurethane (URA) 

81113-DM-0669_1714  Coating System Data Sheets - System 1714 – Tie Coat (SPC)/ 
Polyurethane (URA) 

81113-DM-0655_2011  Coating System Data Sheets - System 2011 – Vinyl Ester (SPC)/Vinyl 
Ester Flake Filled (SPC) 

81113-DM-0662_3011  Coating System Data Sheets - System 3011 – Adhesive Primer (SPC)/ 
Cold Applied Tape (SPC) 

81113-DM-0663_3012  Coating System Data Sheets - System 3012 – Adhesive Primer (SPC)/ 
Cold Applied Tape (SPC) 

81113-DM-0664_3301  Coating System Data Sheets - System 3301 – Epoxy, Fusion Bonded 
(EPB) 

81113-DM-0665_3311  Coating System Data Sheets - System 3311 – Epoxy Coal Tar (EPT)/ 
Epoxy Coal Tar (EPT) 

81113-DM-0666_3312  Coating System Data Sheets - System 3312 – Epoxy, Fusion Bonded 
(EPB)/Epoxy, Fusion Bonded (EPB) 
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Color Schedule Table 

 Color 

Structural Steel (Other Than Galvanized) (LATER) 

Stack (LATER) 

Equipment Enclosures (LATER) 
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Q301  Manufacturer's Standard Coating  
 
Unless otherwise specified, the manufacturer's standard coating systems shall be applied in the shop to 
ferrous metal surfaces of equipment and materials.  The coating systems shall provide resistance to 
corrosion caused by weather and industrial environments.  Manufacturer's standard coating systems shall 
be specified to provide medium (M) durability in accordance with ISO 12944, Paints and Varnishes – 
Corrosion Protection of Steel Structures by Protective Paint Systems, for the intended service 
environment.  Surfaces that will be inaccessible after assembly shall be protected for the life of the 
equipment. 
 
Coating material and application shall conform to the regulations of the air quality management agency 
having jurisdiction.  Materials shall be formulated to contain less than 0.06 percent lead or chromium in 
the dried film. 
 
Surfaces shall be cleaned, prepared, and coated in accordance with the coating manufacturer's 
instructions and specified codes.  Surfaces to be painted shall be prepared, as necessary, to provide a 
smooth, uniform base for painting. 
 
Coating films that show defects such as sags, checks, blisters, teardrops, and fat edges will not be 
accepted.  Any coated surface that contains any of the previously mentioned defects shall be repaired or, 
if necessary, entirely removed from the member or unit involved and the surface recoated. 
 
Surfaces to be finish painted after installation shall be shop painted with one coat of the manufacturer's 
standard primer. 
 
Touchup paint shall be provided for repair painting of at least 10 percent of the finish painted equipment 
surface.  The touchup paint shall be the same type and color as the shop applied material.  Application 
instructions shall be provided. 
 
No coating shall be applied to surfaces within 3 inches of field welded connections.  
 
Coating dry film thicknesses shall be measured using a magnetic or electronic thickness detector in 
accordance with Society for Protective Coatings (SSPC)-PA2.  Additional coating shall be applied to all 
areas that show a deficiency in dry film thickness. 
 
Q301.1  Control and Electrical Equipment 
Control and electrical equipment, including panels, cabinets, switchgear, transformers, and motors, shall 
be finish painted.  Exterior surfaces shall be the manufacturer's standard color unless specified otherwise.  
The interior portions of cabinets shall be painted a light reflecting color. 
 
Q301.2  Mechanical Equipment 
Mechanical equipment, including pumps, compressors, valves, valve operators, external piping surfaces, 
and other similar equipment, shall be cleaned, prepared, and primed.  If mechanical equipment will 
operate at temperatures above 200° F and will not be insulated, a high temperature coating system 
designed for the operating temperatures shall be applied. 
 
Q302  Buyer Specified Shop Coating  
 
Shop coating systems for ferrous metal surfaces of equipment shall be as specified on the Coating 
System Data Sheets in Technical Supplemental Q300 or listed in the Technical Specifications.  Where 
specific products are not listed, the coating materials shall meet the criteria indicated.  Information 
ensuring conformance with the specified criteria shall be submitted to Buyer. 
 
Paint materials shall conform with and shall be applied in accordance with the regulations of the air 
quality management agency having jurisdiction.  Paint materials that cannot be guaranteed by the 
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manufacturer to so conform, whether or not specified by product designation, shall not be used.  Alternate 
materials that do conform shall be proposed.  Information on the alternate materials shall be submitted to 
Buyer for acceptance prior to application.  Materials shall contain no greater than 0.06 percent lead or 
chromium in the dried film. 
 
Surfaces shall be cleaned, prepared, and coated in accordance with the Coating System Data Sheets 
and application specifications.  Surfaces to be painted shall be prepared, as necessary, to provide a 
smooth, uniform base for painting. 
 
Coating films that show defects such as sags, checks, blisters, teardrops, fat edges, chips, gouges, and 
scratches will not be accepted.  Any coated surface that contains any of the previously mentioned defects 
shall be repaired in accordance with the manufacturer’s recommended practice or, if necessary, 
completely removed from the surface or unit involved and recoated. 
 
Seller shall furnish sufficient touchup paint for repairing 10 percent of the area on all factory painted 
surfaces of each item of electrical equipment.  The touchup paint shall be of the same type and color as 
the factory applied paint and shall be carefully packed to avoid damage during shipment.  Complete 
painting instructions shall be furnished. 
 
Coatings shall not be applied when the surface temperature is within 5° F of the dew point.  No paint shall 
be applied to surfaces within 3 inches of field welded connections. 
 
Q302.1  Control and Electrical Equipment 
Control and electrical equipment, including panels, cabinets, switchgear, motor control centers, 
transformers, motors, and other similar equipment, shall be cleaned and prepared, and given a complete 
finish coating system as specified on the Coating System Data Sheets.  Control instruments and devices 
and computer equipment shall be furnished with the manufacturers' standard paint. 
 
Q302.2  Mechanical Equipment 
Mechanical equipment, including pumps, compressors, valves, valve operators, dampers, damper drives, 
mills, grinding apparatus, external piping surfaces, conveying machinery, and other similar equipment, 
shall be cleaned, prepared, and primed as specified on the Coating System Data Sheets. 
 
This requirement applies to equipment operating up to 200° F and to equipment operating above 200° F 
that will be insulated. 
 
Q302.3  Structural Steel and Miscellaneous Metals 
Structural steel and miscellaneous metals not specified to be galvanized, including all items fabricated of 
structural and miscellaneous steel such as ducts, tanks, hangers, supports, and similar fabricated steel 
assemblies, shall be cleaned, prepared, and primed as specified on the Coating System Data Sheets. 
 
Q302.4  Hot Metal Surfaces 
Hot metal surfaces include metal surfaces of electrical or mechanical equipment or structural steel and 
miscellaneous metals as defined above that have an operating or service temperature above 200° F.  Hot 
metal surfaces shall be cleaned, prepared, and primed as specified on the Coating System Data Sheets. 
 
Q302.5  Codes and Standards 
Work performed under this specification shall be done in accordance with the following codes and 
standards.  The version that is latest adopted, published, and effective shall apply unless specifically 
stated otherwise.  In the following table, SSPC refers to the Society for Protective Coatings: 
 

Application Code/Standard 

Shop, field, and maintenance painting SSPC-PA1 
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Application Code/Standard 

Measurement of dry paint thickness SSPC-PA2 
 
Q302.6  Documentation 
Shop drawings shall identify the shop-applied coating systems.  Data to be provided shall include the 
coating system manufacturer's name and product designation, the degree of surface preparation, dry film 
thickness, finish color, and Safety Data Sheets (SDSs). 
 
Coating dry film thicknesses shall be measured using a magnetic or electronic thickness detector in 
accordance with SSPC-PA2.  Additional coating shall be applied to all areas that show a deficiency in dry 
film thickness.  Final test results shall be submitted to Buyer for verification. 
 
Q400  General Equipment Requirements  
 
Q400.1  Miscellaneous Materials and Services 
Miscellaneous materials and services not otherwise specifically called for shall be furnished by the Seller 
in accordance with the following, as applicable: 
 

All nuts, bolts, gaskets, special fasteners, backing rings, etc., between components and 
equipment furnished under these specifications. 
 
All piping integral to or between any equipment furnished under these specifications, 
except as otherwise specified. 
 
All necessary connections for the Buyer's piping and instruments. 
 
All necessary instrument, power, and control wiring and raceways integral to any 
equipment furnished under these specifications.  This shall include terminal blocks and 
internal wiring to these terminal blocks for equipment requiring external connection. 
 
Coupling guards for all exposed shafts and couplings. 
 
Leveling blocks, soleplates, thrust blocks, matching blocks, and shims. 
 
Erection drawings, prints, information, instructions, and other data for use by the 
Installation Contractor. 
 
Detailed storage requirements and lubrication requirements (including frequencies) for 
use by the Installation Contractor. 
 
Lifting eyes and lugs for offloading and setting equipment. 
 

Q400.2  Fabrication Restrictions 
Unless specifically provided otherwise in each case, all materials and equipment furnished for permanent 
installation in the work shall conform to applicable standard specifications and shall be new, unused, and 
undamaged. 
 
Asbestos containing materials will not be allowed. 
 
Flanges, fittings, and valves manufactured in the People's Republic of China shall meet following 
requirements. 
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Manufacturer’s quality system shall be in accordance with ISO 9001 and the 
manufacturer shall hold a valid ISO 9001 certificate issued by the certified ISO 9000 
certification organization. 
 
Manufacturer shall hold a manufacturer's license issued by the China Special Equipment 
Inspection & Research Center (CSEI) under General Administration of Quality 
Supervision, Inspection and Quarantine of the People's Republic of China (AQSIQ) or an 
acceptable equivalent in accordance with Buyer’s Engineer.  
 
Products shall have markings as required by ASME B16.1, ASME B16.5, ASME B16.9, 
ASME B16.10, ASME B16.11, ASME B16.25, or ASME B16.34 as applicable. 
 
The final quality certificate and quality inspection documents shall bear the official stamp 
of CSEI or AQSIQ or its branches.  

 
Individual parts shall be manufactured to standard sizes and gauges so that repair parts furnished at any 
time can be installed in the field.  Like parts of duplicate units shall be interchangeable. 
 
Q400.3  Nameplates and Tags 
Nameplates and tags shall be furnished and shop installed for all equipment with a Buyer's identification 
number based upon the guidelines provided herein.  The Buyer will annotate the Seller's drawings on 
initial submittals of technical drawings of the equipment.  The information will include the nameplate 
description, tag number, physical size, and lettering height.  The type of nameplate will vary because of 
size constraints, equipment location and/or orientation, or the environment in which the equipment is 
located. 
 
In general, nameplates shall be furnished for major equipment, including all operator interfaces, control 
and electrical panels, cabinets, and instrument racks.   
 
Stainless steel tags shall be furnished for field instrumentation, process valves, and other small devices 
that a plant operator is not likely to have any direct interface with, as directed by the Buyer.   
 
Separate nameplates are not required for pressure indicators.  They may be provided instead with 
nameplate information, as described above, permanently engraved on the faces.  Face engraving text 
size and layout shall be readable without magnification. 
 
Q400.4  Factory Assembly 
Equipment shall be shipped completely factory assembled, except when the physical size, arrangement 
or configuration of the equipment, or shipping and handling limitations make the shipment of completely 
assembled equipment impracticable, in which case the equipment shall be assembled and shipped as 
stated in the Seller's proposal.  Any deviations after Contract Documents award could result in Seller's 
performance of some assembly at the site or backcharges to the Seller for others required to perform 
such assembly.  When proposals are submitted without statements describing sectional shipments, it will 
be understood that no field assembly of the equipment will be required and the Seller shall be responsible 
for all costs encountered in the field for assembly of sections, accessories, or appurtenances not listed in 
the Proposal as requiring field assembly. 
 
When indicated in the Schedule of Submittals, the Seller shall submit a Shipping Plan confirming and 
detailing the field assembly requirements as stated in the proposal. 
 
All separately packaged accessory items and parts shall be shipped with the equipment.  Containers for 
separately packaged items shall be marked so that they are identified with the main equipment.  An 
itemized packing slip indicating what is in that container only shall be attached to the outside of each 
container used for packaging.  A similar list shall be inside each container.  A master packing slip 
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covering all accessory items for a given piece of equipment which are shipped in separate containers 
shall be attached to one container. 
 
Q500  Shop Drawings and Instruction Manuals  
 
This section, in conjunction with the Schedule of Submittals, stipulates the requirements for engineering 
data that Seller shall submit for design information and review.  Document submittal procedures shall be 
in accordance with the requirements of these Contract Documents. 
 
Q500.1  Submittal Requirements 
Technical data shall be submitted in electronic format.  Hard copy prints of the electronic files shall also 
be submitted, as specified below. 
 
Electronic technical data submittals shall be made using the Buyer’s project collaboration system, a Web-
based file transfer service.  Buyer will provide the required credentials for access upon Contract 
Documents award.   
 
Notification to Buyer that submittals have been posted to Buyer’s project collaboration system shall be in 
accordance with the correspondence requirements of these Contract Documents. 
 
The hard copy prints shall be submitted to the address indicated for Technical Documents in these 
Contract Documents.  The following number of prints shall be submitted unless otherwise indicated in the 
Schedule of Submittals: 
 
Q500.2  Compliance Reports 
Reports shall be submitted that record the tests and/or calculations required in the specification technical 
sections.  Reports shall be submitted for each piece of equipment or each plant system.  Specified 
drawings shall be submitted with the compliance reports. 
 
Q500.3  Motor and Electric Actuator Information 
If required by the Specifications, Motor and Electric Actuator Information shall be submitted in accordance 
with Supplemental Q502. 
 
Q500.4  Drawings 
Drawings shall be in sufficient detail to indicate the kind, size, arrangement, component weight, 
breakdown for shipment, and operation of component materials and devices; the external connections, 
anchorages, supports, and grouting requirement; the dimensions needed for installation and correlation 
with other materials and equipment; and the information specifically requested in the Schedule of 
Submittals. 
 
Seller shall fully complete, check, and certify drawings, including drawings produced by a subcontractor, 
for compliance with the Contract Documents requirements prior to submittal.  Drawings shall have title 
block entries that clearly indicate the drawing is certified. 
 
Each submitted drawing shall be project unique and shall be clearly marked with the name of the project, 
unit designation, Buyer’s Contract Documents title, Buyer’s Contract Documents file number, project 
equipment or structure nomenclature, component identification numbers, and Buyer's name.  Equipment, 
instrumentation, and other components requiring Buyer-assigned identification tag numbers shall be 
clearly identified on the drawings.  If standard drawings are submitted, the applicable equipment and 
devices furnished for the project shall be clearly marked. 
 
Transmittal letters shall identify which Schedule of Submittals item (by item number) is satisfied by each 
drawing or group of drawings.  The transmittal letter shall include the manufacturer’s drawing number, 
revision number, and title for each drawing attached as well as all fields listed in the transmittal letter.  
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Each drawing title shall be unique and shall be descriptive of the specific drawing content.  Transmittal 
letters for resubmitted drawings shall include the Buyer’s drawing numbers. 
 
Catalog pages are not acceptable, except as drawings for standard nonengineered products and when 
the catalog pages provide all dimensional data, all external termination data, and mounting data.  The 
catalog page shall be submitted with a typed cover page clearly indicating the name of the project, unit 
designation, specification title, specification number, component identification numbers, model number, 
Seller’s drawing number, and Buyer's name. 
 
Drawings shall be submitted with all numerical values in English and/or metric (SI) units.  
 
All multi sheet documents shall be submitted in their entirety for all revisions. 
 
Q500.4.1  Drawing Submittal 
A standard drawing submittal template form is included at the end of this section.  Seller shall use this 
form for all submittals.  (An electronic copy of this form will be made available upon Contract Documents 
award.)   
 
Drawings shall be submitted electronically in Portable Document Format (PDF).  AutoCAD or 
MicroStation format files are not acceptable.  If Seller does not have the capability to provide Portable 
Document Format (PDF), an alternative submittal format shall be used as mutually agreed between Buyer 
and Seller. 
 
If hard copies are required for submittal, the separately submitted hard copy drawing prints shall be black 
line on white background.  Blue line on white background or color prints are not acceptable.  Buyer will 
use an electronic imaging system in processing the hard copy drawings.  All drawings shall be suitable for 
electronic imaging and shall have the maximum contrast.  Print size shall not exceed 34 inches by 44 
inches.  Drawings shall be folded to 8-1/2 inches by 11 inches.  Drawings shall be collated in sets. 
 
Reproducibles can be plots or photocopies for drawings larger than 34 inches by 44 inches.  
 
Q500.4.2  Drawing Processing 
Seller’s engineering schedule shall allow a minimum of three (3) weeks for mailing, processing, and 
review of drawings and data by Buyer. 
 
Unless these Contract Documents indicates that a drawing or engineering data submittal by Seller is to 
be for Buyer's information only, Buyer, upon receipt of submittals, shall review and return same to Seller, 
marked "No Exceptions Noted," "Exceptions Noted," “Received for Distribution," "Returned for 
Corrections," “Release for Record,” “Void,” “Superseded” or “Hold”.  The timing of Seller’s submittals and 
Buyer's review shall be in accordance with the Completion Dates for same as set forth in the Contract 
Documents.  The submittal of any drawing or other submittal document by Seller to Buyer under these 
Contract Documents will be certification by Seller that the information set forth therein is accurate in all 
material respects. 
 
Q500.4.2.1  No Exceptions Noted (NE) or Received for Distribution (RD).  Upon receipt of a submittal 
marked "No Exceptions Noted" or "Received for Distribution," Seller may proceed with its Work to the 
extent of and in accordance with the submittal.  Seller shall not resubmit unless the drawing or document 
is revised, in which case it shall be resubmitted as a new document revision in accordance with 
Q500.4.2.7. 
 
Q500.4.2.2  Exceptions Noted (EN).  Upon receipt of a submittal marked "Exceptions Noted" and if 
Seller concurs with Buyer's comments, Seller shall incorporate same and may proceed with its Work to 
the extent of and in accordance with the annotated submittal.  Seller shall submit to Buyer within fourteen 
calendar days a revision to the original submittal in which Buyer's comments have been incorporated.  If 
Seller determines that it cannot incorporate Buyer's comments without prejudice to Seller’s warranty or 
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other obligations under these Contract Documents, Seller shall so advise Buyer in writing within seven 
calendar days of its receipt of Buyer's comments, stating the reasons therefore.  Seller may proceed with 
its Work to the extent of and in accordance with the annotated submittal only upon Buyer and Seller 
resolving Buyer's comments. 
 
Q500.4.2.3  Returned for Corrections (RC).  Upon receipt of a submittal marked "Returned for 
Corrections," Seller shall immediately take all necessary action to revise its submittal in accordance with 
Buyer's comments, the Specification, and the Drawings, and shall resubmit to Buyer for review the 
corrected original submittal, voiding previous information and adding new documents if required.  In no 
event shall Seller proceed with the affected Work until its revised submittals have been returned to Seller 
marked "No Exceptions Noted" or "Exceptions Noted" by Buyer. 
 
Q500.4.2.4  Release for Record (RR).  Receipt of a submittal marked “Release for Record” indicates that 
there are no specific objections to the document. Work may proceed. Certain project information required 
by the Buyer's document management system may have been added electronically to the drawing and 
provided to Seller for the record. Seller shall not resubmit the drawing or document unless revisions to the 
design are required.  If revisions are required, Seller shall incorporate Buyer's information and resubmit 
as a new revision.  Buyer's project-specific information shall be added if future revisions and submittals 
are made. 
 
Q500.4.2.5  Void (VO) or Superseded (SS).  Receipt of a submittal marked “Void” or “Superseded” does 
not require any action by Seller.  “Void” indicates that the submittal is no longer applicable to the project 
and is not being replaced by other drawings or data.  “Superseded” indicates that different drawings or 
data have replaced the previously submitted drawings and data; this status does not pertain to revisions 
of the same drawings and data. 
 
Q500.4.2.6  Hold (HO).  A submittal may be given a status of "Hold" by the Buyer, or the Seller may have 
"Holds" on the submitted drawing.  
 
For a Hold status designated by the Buyer, the Seller shall not proceed with the work that is designated 
on "Hold" except as specifically directed by the Buyer.  Additional information required for the Seller to 
release the "Hold" will be transmitted from the Buyer later.   
 
The Seller shall provide information to the Buyer about the cause for any "Holds" designated on the 
drawing and immediately take all action necessary to resolve the "Holds".  The Seller shall resubmit the 
drawing for review once the "Holds" are removed from the drawing and should make all efforts to not 
submit drawings to the Buyer until drawing review comments have been received back from the Buyer. 
 
Q500.4.2.7  Resubmittals.  If during or subsequent to the completion of the submittal process, Seller 
makes further changes to the equipment and materials shown on submittals that have been reviewed by 
Buyer, the changes shall be clearly marked on the submittal by Seller and the submittal process shall be 
repeated.  If changes are made by Seller after delivery to the Jobsite, as-built drawings indicating the 
changes shall be prepared by Seller and submitted to Buyer for review.  Any resubmittal of information 
shall clearly identify the revisions by footnote or by a form of back-circle, with revision block update, as 
appropriate.  Seller shall put the Black & Veatch drawing number on the transmittal letter and submit a 
complete document. 
 
Q500.4.2.8  Buyer’s Review.  Buyer's review of drawings and other submittals will cover only general 
conformity of the data to the Specifications and Drawings, external connections, interfaces with 
equipment and materials furnished under separate specifications, and dimensions that affect plant 
arrangements.  Buyer's review does not include a thorough review of all dimensions, quantities, and 
details of the equipment, material, device, or item indicated or the accuracy of the information submitted.  
Review and comment by Buyer of Seller's Drawings or other submittals shall not relieve Seller of its sole 
responsibility to meet the Completion Dates requirement of these Contract Documents and to supply 
Goods that conform to the requirements of these Contract Documents. 
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Q500.4.2.9  File Returns to Seller.  The Project Central web service will be used by Buyer to return TIFF 
or PDF files to Seller. 
 
A copy of the manifest will be returned to Seller indicating drawings statused as NE (No Exceptions 
Noted). 
 
Each packet of drawings returned to Seller will include a manifest generated by Buyer.  The manifest will 
include a list of drawings transmitted, manufacturer's drawing numbers, Buyer's assigned drawing 
numbers, Buyer's drawing titles, and the status of the drawings. 
 
Files returned to Seller will be in TIFF Group 4 or PDF format. 
 
Q500.5  Wiring Diagrams 
If required by the Specifications, Wiring Diagrams shall be submitted in accordance with Supplemental 
Q502. 
 
Q500.6  Instruction Manuals 
If required by the Specifications, Instruction Manuals shall be submitted in accordance with Supplemental 
Q501. 
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Q501  Instruction Manuals  
 
This section, in conjunction with Section Q500 and the Schedule of Submittals of these Contract 
Documents, stipulates the requirements for Instruction Manuals that Seller shall submit for design 
information and review.  Document submittal procedures shall be in accordance with the requirements of 
these Contract Documents, Section Q500, and the following. 
 
Q501.1  Submittal Requirements 
Hard copies shall be submitted to the address indicated for Technical Documents these Contract 
Documents for the documents listed below.  The following number of copies shall be submitted unless 
otherwise indicated in the Schedule of Submittals: 
 

Submittal Description Copies Required 

Proof Copies Electronic 

Final Copies Six (6) 
 
Q501.2  Instruction Manuals 
Seller shall furnish proof and final instruction manuals for the unloading, storage, installation, operation, 
and maintenance of the equipment.  The manuals shall be delivered as specified in the Schedule of 
Submittals. 
 
Manuals shall include the following information specific to the furnished equipment.  The documents or 
drawings submitted within the Instruction Manual shall be consistent with the documents or drawings 
previously submitted for Buyer's review.  Documents or drawings which were previously submitted for 
review and are included within the Instruction Manual shall be identical, with the same revision number.  If 
these documents or drawings were revised due to design revisions subsequent to issuance of the 
Instruction Manuals, the document or drawing shall be resubmitted in accordance with Article Q500.4.2.7 
in Supplemental Q500 so the Buyer can provide updated drawings to the holders of the Instruction 
Manuals. 
 

Table of contents and index tabs.  (If multiple volumes are required, a table of contents 
listing materials included in each volume shall be supplied for each volume.) 
 
Specifications, test data, and all performance curves specified in the technical 
specifications. 
 
Description of the equipment, including illustrations showing elevations, cross section, 
and all details of the equipment with all parts named, numbered, and identified with 
Buyer's tag numbers.  When multiple model numbers are shown on the drawings, the 
equipment supplied for the project shall be clearly identified. 
 
Complete and detailed operating instructions, including safety precautions, philosophy of 
operation and, where applicable, process optimization techniques. 
 
Detailed minor and major maintenance instructions, including description, use of special 
tools furnished, and preventive maintenance schedule. 
 
Instructions for receiving, inspection, storage, and handling of equipment prior to 
installation. 
 
Installation instructions. 
 
Inspection procedures. 
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Troubleshooting guide. 
 
All fluid systems schematics and piping diagrams. 
 
Control logic diagrams, as applicable. 
 
Electrical wiring diagrams, as applicable. 
 
Calibration Data Sheet for each adjustable instrument included in the scope of supply. 
 
Motor Information Sheets, as applicable. 
 
Electric Actuator Information Sheets, as applicable. 
 
Control Panel Arrangements, as applicable. 
 
Seller and Sub-Seller operating and maintenance manuals. 
 
Illustrated parts breakdown. 
 
Assembly drawings. 
 
Parts lists. 
 
List of acceptable lubricants. 
 
Nameplate information and shop order numbers for each item of equipment and 
associated component parts thereof. 
 
List of recommended spare parts. 
 
List of maintenance tools furnished with the equipment. 

 
The above listed requirements are the minimum requirements; however, requirements that are clearly not 
applicable to the equipment may be deleted with Buyer's approval.  Additional information that is 
necessary for proper operation and care of the equipment shall also be included. 
 
Q501.2.1  Binding 
Each copy of the manuals shall be assembled and bound in three-ring or post binders designed for rough 
usage.  Light-duty binders will not be acceptable. 
 
Front covers and backbones of the manuals shall be marked with lettering per the Typical Instruction 
Book Cover attached at the end of this section. 
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TYPICAL INSTRUCTION BOOK COVER 

 
 
 
 

NAME 
OF 

EQUIPMENT 
 
 
 
 
 

CLIENT'S 
NAME 

 
 
 
 
 

NAME 
OF 

UNIT 
 
 
 

UNIT 
NUMBER 

 
 
 

CONTRACT 
DOCUMENTS 

NUMBER** 
 
 
 

VOLUME 
NUMBER* 

 

  
 

CLIENT'S NAME 
 

NAME OF UNIT 
UNIT NUMBER 

 
 
 
 

INSTRUCTION BOOK 
FOR 

NAME OF EQUIPMENT 
VOLUME NUMBER* 

 
 

CONTRACT DOCUMENTS NUMBER** 
 

MANUFACTURER'S NAME 
MANUFACTURER'S ADDRESS 

 
 
 
 
 
 
 
 
 

BLACK & VEATCH 
OVERLAND PARK, KANSAS 

 
 
 
 

 
 

36 
 

24 
24 

 
 
 
 

36 
36 
36 
36 

 
 

24 
 

24 
24 

 
 
 
 
 
 
 
 
 

14 
14 

 
 
 
 

 (Backbone)      (Cover) 
 
NOTES: 
1. All lettering shall be a block style font such as Arial. 
2. All backbone lettering shall be 14 point. 
3. Cover lettering shall be point sizes indicated in column to right of cover illustration. 
4. *Volume number required only if instructions are contained in more than one volume. 
5. **Buyer assigned Contract Documents number. 
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Q502  Electrical Data  
 
This section, in conjunction with Section Q500 and the Schedule of Submittals included in these Contract 
Documents, stipulates the requirements for Electrical Data that Seller shall submit for design information 
and review.  Document submittal procedures shall be in accordance with the requirements of these 
Contract Documents, Section Q500, and the following. 
 
Q502.1  Submittal Requirements 
Electronic copies shall be submitted to the address indicated for Technical Documents in these Contract 
Documents for the documents listed below.  The following number of copies shall be submitted unless 
otherwise indicated in the Schedule of Submittals: 
 

Submittal Description Copies Required 

Motor Information Sheets Electronic 

Electric Actuator Information Sheets Electronic 

Wiring Diagrams Electronic 
 
Q502.2  Motor and Electric Actuator Information 
Copies of Motor Information Sheets and Electric Actuator Information Sheet are included at the end of 
this section.  Electronic copies of these information sheets shall be downloaded from the following 
websites (no password required), electronically completed by filling in the requested data, and submitted 
by the dates shown in the Schedule of Submittals.  
 
http://bv.com/docs/specifications/MotorInfoSheet.doc 
 
http://bv.com/docs/specifications/Elecactuatorinfosheet.doc 
 
An information sheet shall be completed for each motor and electric actuator furnished under the Contract 
Documents. 
 
Q502.3  Wiring Diagrams 
Connection and interconnection wiring diagrams furnished by Seller shall be drawn with all devices 
indicated in their relative physical locations and shall accurately show the equipment and terminals 
arranged as they would appear to a person wiring the equipment.  When accepted by Buyer, termination 
schedules identifying field terminations may be substituted for wiring diagrams for connections external to 
equipment. 
 
When the equipment furnished by the Seller is split for shipment and provided with terminal blocks and 
wiring required to interconnect the shipping sections in the field, the wiring diagrams from the Seller shall 
clearly identify that the wiring across the shipping splits needs to be field installed. 
 
Where interconnecting wiring from different items of equipment or sectional wiring diagrams of the same 
item of equipment appear on different wiring diagram sheets, all interconnections shall be clearly 
identified.  Where sectional wiring diagrams are required for a single item of equipment, such as a relay 
panel or control panel, the section of the panel that is represented by each individual wiring diagram 
sheet shall be keyed on that sheet in a manner acceptable to Buyer. 
 
Information indicated on Seller's drawings shall include wiring and terminal numbers of the individual 
panel items as they actually will appear in the panel, set points, contact arrangements of switches and 
relays (state of device and device contacts shall be clearly indicated), and internal wiring of relays and 
instruments.  Spare terminals and all unused contacts of the individual panel items shall be shown on the 
drawings. 
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Elementary diagrams shall be cross-referenced to terminal markings on the connection and 
interconnection diagrams, but do not need to indicate complete details of circuits external to the panels, 
unless required by Buyer.  Each item of panel mounted equipment indicated on the diagrams shall be 
identified by item number and name. 
 
Q502.3.1  As-Built Drawings 
As-built prints of each final electrical wiring and elementary diagram for equipment shall be furnished in 
accordance with Article Q500.4.2.7.  An electronic copy of each drawing shall be submitted to Buyer. 
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 MOTOR INFORMATION SHEET Sheet 1 of 3 
 
DRIVEN EQUIPMENT DATA 
Name  
ID(s)  
Manufacturer  
Driven Equip Max Brake Load  Horsepower (hp) or kW at Design Conditions  
 
MOTOR DATA – ALL MOTORS (check choices) 
 

 Horizontal   Vertical   Induction   Synchronous 
Manufacturer  
Model  
Outline/Wiring/Connection Drawing Numbers    

Design Standard*  Nameplate:  Volts  Phase  Hz  
For NEMA Motors - Nameplate hp  Service Factor  
Locked-Rotor Code Letter  NEMA Design Letter  
For IEC Motors - Nameplate kW  
Max Continuous Voltage (rated frequency)  Min Continuous Voltage (rated frequency)  
Duty Type:   Continuous  Definite Time (minutes)  Full Load Speed (rpm)  
Full Load Current at Rated hp or kW (amps)   
Locked-Rotor Current (amps)   
NEMA or IEC Enclosure  Frame Size  
IEC Cooling (IC Code)  IEC Mounting (IM Code)  
Design Ambient Temperature (°C)  Insulation System Class  
Temp Rise by Resistance (at service factor load) for NEMA Motor (°C)  
Space Heaters (SP) Furnished?  Yes  No Total SP Load:  

Watts 
 Volts  Phase  

Bearings:  Type  
 Lubrication Type  System  
 ABMA L-10 Rating Life, Not Less than  Hours 
 Connection:  (check one)   Direct   Belt   Chain 
Overall Mean No-Load Sound Pressure Level, re micro- 
pascals (0.0002 microbar), Reference Distance of 3 Feet 

 Free Air 

Total Motor Weight (lb)       Is Motor Reversible?    Yes  No 

Stator Weight (lb)  Rotor Weight (lb)  

Multi-Connectable Motors: 
(check choices) 

  Part Winding   Star-Delta   Variable Torque   Constant Torque 
  Constant Horsepower   PAM   Two Winding   One Winding 

   Other  
rpm  FL Amps  LR Amps  rpm  FL Amps  LR Amps  
rpm  FL Amps  LR Amps  rpm  FL Amps  LR Amps  

For Motors in Hazardous Locations:  Motor Enclosure Maximum Surface Temperature (°C)  
Will Motor Contain a Surface Temperature Control Thermostat  
Requiring Connection into the Motor Starter Control Circuit? 

  Yes   No 

Motor Full-Load Efficiency as Defined by NEMA 
MG-1-2006 Tables 12-10, 12-11, and 12-12: 
(check one) 

  Normal Efficiency   Energy Efficient   Premium Efficiency 

 Full Load Nominal Efficiency Rating   
 
*NEMA, IEC, etc. 
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 MOTOR INFORMATION SHEET Sheet 2 of 3 
 

Name  
ID(s)  
 
ADDITIONAL MOTOR DATA TO BE SUBMITTED 
 
Motors 100 hp (75 kW) and Larger and for All Motors Rated Above 1000 Volts 
 

Efficiency, Percent Guaranteed, Load: 1/2  3/4  4/4  
Power Factor, Percent Guaranteed, Load: 1/2  3/4  4/4  
Power Factor at Locked Rotor Current   

Minimum Starting Voltage in Percent of Rated Voltage:  Calculated  Specified  
 

Accelerating Time: 
At Rated Voltage (seconds)  
At Minimum Specified Starting Voltage (seconds)  

 

Locked-Rotor Safe Stalled Time (seconds): 
 Rated Voltage  Minimum Specified 

   Starting Voltage    
Motor Initially at Maximum Specified Ambient Temperature (Cold)    
Motor Initially at Service Factor Load Operating Temperature (Hot)    

 
For All Motors Rated Above 1000 Volts 
Current and Torque Versus Speed Curves at Maximum, Rated, and Minimum Specified Starting Voltage. 
Drawing Number  (Attach curves.*) 
Power Factor and Efficiency Versus Speed Curves at Rated Voltage. 
Drawing Number  (Attach curves.*) 
Current Versus Time Curves at Maximum, Rated, and Minimum Specified Starting Voltage. 
Drawing Number  (Attach curves.*) 
Locked-Rotor Thermal Limit Curves (current versus time), Curves in Both Cold and Hot Operating Conditions, 
and Stator Running Thermal Overload Curves at Rated Voltage. 
Drawing Number  (Attach curves.*) 
Torque in:  (check one)   lb-ft   N-meter 
Locked-Rotor Torque  Pull-up Torque  Breakdown Torque  
Inertia in:  (check one)   lb-ft2   GD2 
Motor Rated  Motor Rotor  Driven Equipment  Coupling  
Temperature Alarms and Trips for Motors Equipped with Sensors: 
Stator Winding RTD Alarm (°C)  Trip (°C)   
Bearing Temperature Alarm (°C)  Trip (°C)   
Motor Subtransient Reactance  Motor Open Circuit Time Constant  
Short-Circuit Time Constant  Starting Power Factor  
 

Number of Successive Starts: 
 At Rated Voltage 
Motor Initially at Maximum Specified Ambient Temperature 
(cold with driven equipment connected), number 

 

Motor at Rated Temperature Rise Prior to Starting (hot with motor coupled), number  
Cooling Period Required After Completion of the Preceding Maximum Number 
of Successive Starts Before Making Additional Starts, minutes 

 

Motor Stopped Cooling Time Constant, minutes  
Motor Running Cooling Time Constant, minutes  
 

List of Drawings and Specifications: 
Lubrication Oils and Greases, drawings  
External Fluid Circuits for Bearing Cooling, drawings  
External Fluid Circuits for Stator Cooling, drawings  
*Submit tabulated data with curves for high inertia loads. 



SPGF Passaic Valley Sewerage Commission 
Power Generation System 

Issued for Permit 
Review 

193946.67.9120 29December2017 
 

 
Source: 21000, 2015 Technical Supplemental Specifications Page 259 of 270 

 

 
 MOTOR INFORMATION SHEET Sheet 3 of 3 
 

Name  
ID(s)  
 
ADDITIONAL MOTOR DATA TO BE SUBMITTED 
 
All Synchronous Motors 
 

Rotor Construction :       
Rated Field Excitation Current          Voltage           V 
Motor Preliminary parameters with proposal   
Rated Voltage (Saturated) Subtransient Reactance (Xdv”)       
Rated Voltage (Saturated) Negative-Sequence Reactance (X2v)       

Rated Voltage (Saturated) Armature Time Constant (Ta3)       
Rated MVA           Rated Voltage           KV 
Motor parameters after order   
Armature leakage Reactance (Xl)       
Direct Axis Armature Reactance (Xad)       
Direct Axis Synchronous Reactance  (saturated) (Xd)        Unsaturated                 

Potier  Reactance (Xp)       
Direct Axis Transient Reactance  (saturated) (X’d)        Unsaturated                 
Direct Axis Subtransient Reactance  (saturated) (X”d)        Unsaturated                 
Quadrature Axis Armature Reactance (Xaq)       
Quadrature Axis Synchronous Reactance  (saturated) (Xq)        Unsaturated                 
Field  leakage Reactance (Xf)       

Quadrature Axis Transient Reactance  (saturated) (X’q)        Unsaturated                 
Quadrature Axis Subtransient Reactance  (saturated) (X”q)        Unsaturated                 
Negative sequence Reactance  (saturated) (X”2)        Unsaturated                 
Stator Armature Resistance/Phase  (Ra)        
Positive Sequence Resistance  (R1)        
Negative Sequence Resistance  (R2)        

Zero Sequence Resistance  (R0)        
Armature Short-Circuit Time Constant (Ta), Sec       
Direct Axis Transient Open-Circuit Time Constant (T’do), Sec       
Quadrature Axis Transient Open-Circuit Time Constant (T’qo), Sec       
Direct Axis Subtransient Open-Circuit Time Constant (T”do), Sec       
Quadrature Axis Subtransient Open-Circuit Time Constant (T”qo),Sec       
Direct Axis Transient Short-Circuit Time Constant (T’d), Sec       

Direct Axis Subtransient Short-Circuit Time Constant (T”d), Sec       
Winding Capacitance  Short-Circuit Time Constant (T”d), Sec       
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ELECTRIC ACTUATOR INFORMATION SHEET 
 
Name ID Number 
  
  
  
 
GENERAL INFORMATION 
 
Manufacturer  
Model No.  
Rated Output Torque (ft-lb)   
Factory Torque Switch Settings  

Open  
Close  
Torque Close Seating Required for This Application (Yes/No)  
Speed of Operation  
Open to Close (sec)  
Close to Open (sec)  
Maximum Differential Pressure Which Actuator is Capable of  
Operating Against (psi)   
Valve Stem Diameter (in.)   
Thrust Allowance for Valve Packing Friction Weight (lb)   
Gear Housing Material  
Self-Locking Gearing (Yes/No)  

 
MOTOR DATA 
 
Manufacturer  
Enclosure/Cooling Rating   
Horsepower/rpm or kW/rpm   
Voltage/Phase/Hz    
Full Load Current (amps)  
Locked-Rotor Current (amps)  
Load Current for Setting Overload Relay Protection (amps)  
Motor Time Rating at Maximum Driven Equipment Torque in a 
50° C Ambient (minutes)  
Motor Space Heater (watts/volts)   
Are Motor Self-Reset Thermal Switches, if Provided, Required to be  
Wired in Buyer's Starter Coil Circuit?  (Yes/No/Recommended)  
 
CONTROLS DATA 
 

Enclosure Rating  
Network Communications, if Applicable  
Enclosure Space Heater (watts/volts)   
Integral Starter (Yes/No)  
 
DRAWINGS 
 
Item Drawing Title Drawing Number Revision 
Outline Diagram    
Schematic/Wiring Diagram    
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Q520  OEM 3D Equipment Model Development 
 
This section, in conjunction with the Schedule of Submittals, stipulates the requirements for Plant 
Equipment Layout and Modeling data that the Seller shall submit for mechanical plant arrangements and 
equipment modeling.  Document submittal procedures shall be in accordance with the requirements of 
these Contract Documents. 
 
Q520.1  Submittal Requirements 
Technical data shall be submitted in electronic format.  Hard copy prints of the electronic files shall also 
be submitted, as specified below. 
 
Electronic technical data submittals shall be made using Buyer’s file sharing system.     
 
Notification to Buyer that submittals have been posted to Buyer’s file sharing system shall be in 
accordance with the correspondence requirements of these Contract Documents. 
 
Q520.2  Model Development 
The Seller shall develop a three dimensional (3-D) computerized model of all equipment and components 
included in the scope of work. Separate models may be provided for individual major pieces of 
equipment. The 3-D software used to support general mechanical arrangement development shall be 
compatible with AutoCAD 2012.  The 3-D model shall match the Seller’s 2-D certified drawings. 
 
Models shall be in sufficient detail to indicate the kind, size, arrangement, component weight, breakdown 
for shipment, and operation of component materials and devices; the external connections, anchorages, 
and supports required; the dimensions needed for installation and correlation with other materials and 
equipment; and the information specifically requested in the Schedule of Submittals. 
 
The 3-D computer model shall be in AutoCAD file format (.dwg) with separate files and/or individual layers 
for all equipment supplied under this contract, including but not limited to: all major equipment, auxiliary 
equipment, tubing, piping, valves, piping insulation, pipe supports, ducting including duct stiffeners, and 
structural and architectural components.  Separate files or layers shall be used to differentiate systems 
and/or components.  Examples include the following: 
 

All piping large bore and small bore systems, including supports, valves, in-line devices 
and other components. 
 
Roads, sumps, manholes, construction access, and maintenance requirements. 
 
Foundations, underground utilities, and fire hydrants. 
 
Steel, gusset plates, angled bracing, floors, concrete, platforms, suspended floors, stairs, 
handrails, ladders, and other access requirements. 
 
All cable tray, wireway, and conduit 3 inches and larger. 
 
Architectural, including interior and exterior walls, roofs, ceilings, doors, windows, and 
other components. 
 
Breeching (Ductwork, duct stiffeners, duct insulation). 
 
Mechanical/Chemical/heating and ventilation equipment (non-major). 
 
All information as required to prepare the site arrangement models and plant 
arrangement models. 
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Other design information as requested by the Buyer. 
 
Pull space envelope for removal of heat exchanger bundles and swing space for manway 
hatches etc. 
 
Electrical equipment (non-major), instrumentation, light fixtures, light supports, and light 
poles. 
 
Material handling items such as diverter gates, surge bins, chutework, feeders, drive 
motors, reducers, etc. 
 
Any items that have thermal expansion (i.e. hot and cold positions). 

 
Each file must be have layer names which are recognizable and representative of the entities they are on, 
i.e., steel, walls, windows, floors, etc.  Orientation, common axis points, scale, rotation, layer content, 
drawing units and insertion point of the Seller’s model shall remain consistent between all files as well as 
within layers of each file as agreed with Buyer. 
 
The Seller will provide models based on project specific requirements and shall include any database 
specific information necessary to fully specify the supplied equipment.  This may include instances where 
files will be inserted or imported.  AutoCAD model files shall use the following types of features): 
 

3D Solid - (boxes, cylinders, extruded polylines, etc.) this is the preferred modeling 
method 
 
3D Face - Preferred method for thin or one sided features such as fences, also 
acceptable for .ace of buried features such as concrete or grates 
 
Polygon Mesh  
 
Polyface Mesh 
 
3D Polylines - Preferred method of modeling features such as power lines and cables.  
Polylines with thickness shall not be used 
 

All non-standard objects (Architecture, MEP, Civil 3D, Plant 3D, etc.) that require object enablers to read, 
write and display shall be exploded or otherwise converted to 3D Solids.  
 
A Navisworks file containing the entire computerized 3-D model of each major piece of equipment shall 
be provided in accordance with the Schedule of Submittals. 
 
Clash detection/interference checking shall the responsibility of the Seller for all components within the 
Seller's scope of responsibility.  Seller and Buyer shall coordinate where Seller has components in the 
Buyer's responsible area and vise versa. 
 
AutoCAD files shall be accompanied by a cross reference document with each file name and 
corresponding drawing title and description.  File naming convention shall be determined on a project 
specific basis during the initial kickoff meeting.  For Seller models, the file name shall be 12 characters or 
less with no spaces. 
 
Q520.3  Piping System Requirements 
Piping systems shall use Buyer specified system codes and each system shall be designed on an 
individual layer within one file. 
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Q520.4  Model Data 
3D model review meetings shall be held as specified in Article 01100.1 with a Navisworks file. 
 
Periodic electronic interference checks shall be performed and interferences corrected in a timely 
manner, then follow-up electronic interference checks shall be performed until all interferences have been 
resolved. 
 
Design data specifics to be included in the 3D model include the following minimum requirements: 
 

All column row spacing. 
 
Interfacing existing plant equipment, ductwork, piping, platforming, steel, etc. 
 
Platform, stair, and access requirements to access equipment and piping components 
and personnel/life safety requirements. 
 
Accurately modeled equipment based on preliminary information and subsequent 
detailed vendor models. 
 
Location and elevation of all equipment, taking into consideration required operational 
and maintenance accessibility, clearance with structure and other surrounding 
equipment, required space for associated piping and valve layout, and base height. 
 
I.D. of equipment including instrumentation and electrical equipment using Buyer 
equipment numbers. 
 

Electronic files which are linked to a database(s) should not include any proprietary data.  Proprietary 
information should be removed from the files before submitting to the Buyer.  
 
Q520.5  Out of Scope Content 
Sellers are required to submit only model content within their scope. If out of content scope is found, the 
Buyer will ask the Seller to remove the out of scope content in future submittals.  The Buyer may reject 
any submittal with excessive out of scope content and ask the Seller to eliminate the out of scope content 
and resubmit the file/model.  The Buyer reserves the right to remove out of scope content from the 
Seller’s models at the Seller’s expense if the Seller refuses to take the necessary steps to eliminate out of 
scope content from their submittals.  
 
If out of scope content in the files is required, this data shall be placed on layers that can be easily 
identified so Buyer can choose to delete some or all of its content prior to inserting them into the Buyer’s 
3D model.  
 
Q520.6  Model Submittal 
Models shall be submitted electronically in AutoCAD .DWG file format. 
 
All model files will be positively identified by revision and identified in the file name.  For resubmission of 
models files where revisions have been performed, only those files that have been revised shall be 
submitted.  
 
Seller shall fully complete and certify models for compliance with the Contract Documents requirements.   
 
Each submitted drawing shall be project unique and shall be clearly marked with the name of the project, 
unit designation, Buyer’s Contract Documents title, Buyer’s Contract Documents file number, project 
equipment or structure nomenclature, component identification numbers, and Buyer's name.  Equipment, 
instrumentation, and other components requiring Buyer-assigned identification tag numbers shall be 



SPGF Passaic Valley Sewerage Commission 
Power Generation System 

Issued for Permit 
Review 

193946.67.9120 29December2017 
 

 
Source: 21000, 2015 Technical Supplemental Specifications Page 264 of 270 

 

clearly identified on the models.  If standard models are submitted, the applicable equipment and devices 
furnished for the project shall be clearly marked. 
 
Transmittal letters shall identify which Schedule of Submittals item (by item number) is satisfied by each 
drawing or group of models.  The transmittal letter shall include the manufacturer’s drawing number, 
revision number, and title for each drawing attached.  Each drawing title shall be unique and shall be 
descriptive of the specific drawing content.  Transmittal letters for resubmitted models shall include the 
Buyer’s drawing numbers. 
 
If hard copies are required for submittal, the separately submitted hard copy drawing prints shall be black 
line on white background.  Blue line on white background or color prints is not acceptable.  Buyer will use 
an electronic imaging system in processing the hard copy models.  All copies shall be suitable for 
electronic imaging and shall have the maximum contrast.  Print size shall not exceed 34 inches by 44 
inches.  Copies shall be folded to 8-1/2 inches by 11 inches.  Copies shall be collated in sets. 
 
Catalog pages are not acceptable, except as models for standard nonengineered products and when the 
catalog pages provide all dimensional data, all external termination data, and mounting data.  The catalog 
page shall be submitted with a typed cover page clearly indicating the name of the project, unit 
designation, specification title, specification number, component identification numbers, model number, 
Seller’s drawing number, and Buyer's name. 
 
Models shall be submitted with all numerical values in English units.  
 
For technical questions regarding the model structure and scope, the point of contact shall be the 
vendor’s appointed technician or delegate. 
 
Q520.6.1  Model Transfer 
The frequency of model transfer between Buyer and the Seller shall be in accordance with the Schedule 
of Submittals. A file index spreadsheet shall be provided with each transfer, from both Buyer and the 
Seller.  This file index spreadsheet will contain the following information: 
 

Model name. 
 
Model description. 
 
Model revision. 
 
File status. 
 

New - First instance of model file being sent. 
 
Not Sent - Model file has been sent previously, but there are no changes 
during current transfer so model file is not being sent again. 
 
Updated - Model file has been sent previously, and is being sent again 
with changes to content. 
 
Superseded - Model file has been sent previously, but is being 
superseded by another model file being sent. 
 
Deleted - Model file has been sent previously, but is being deleted from 
the model entirely without replacement. 
 
Resent - Model file is being resent without change. 
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Renamed - Model file has been sent previously, but has been renamed 
from previous model file name. 
 

Model status. 
 

In Progress - Normal working status of model data. 
 
Closed - Model data is frozen for remainder of project, unless a change 
is requested. 
 

Date of last action (when was last action performed on model file). 
 
Comments (revision notes, significant changes, etc). 

 
Q520.7  Buyer’s Review 
Buyer's review of models and other submittals will cover only general conformity of the data to the 
specifications and models, external connections, interfaces with equipment and materials furnished under 
separate specifications, and dimensions that affect plant arrangements.  Buyer's review does not include 
a thorough review of all dimensions, quantities, and details of the equipment, material, device, or item 
indicated or the accuracy of the information submitted.  Review and comment by Buyer of Seller's models 
or other submittals shall not relieve Seller of its sole responsibility to meet the completion dates 
requirement of these Contract Documents and to supply goods that conform to the requirements of these 
Contract Documents. 
 
S100  Seismic Design 
 
S100.1  General 
This article specifies the general criteria and procedures that shall be used to ensure that structures, 
components, and equipment meet performance objectives during and following a seismic event.   
 
The building or structure structural system shall provide a continuous load path or paths, with adequate 
strength and stiffness to transfer all seismic forces from the point of application to the final point of 
resistance. 
 
Structures, components, and equipment furnished by the Seller shall be designed so that seismic forces 
are positively transferred to the Buyer’s supporting structure or foundation.  The transfer method shall be 
acceptable to the Buyer and may include, but not be limited to, bolts, welds, guides, bumpers or shear 
lugs as appropriate.  Frictional resistance due to gravity shall not be considered in evaluating the required 
resistance to seismic forces. 
 
For seismic design of vessels, tanks, and other components, contents that are flammable, explosive, 
corrosive, acidic, caustic, toxic, or that otherwise present a danger if released shall be considered 
hazardous materials. 
 
Seismic design shall be performed in accordance with the building code specified in Supplemental 
Specification D100 Site Meteorological and Seismic Data along with the applicable edition (as required by 
the specified building code) of the following references: 
 

American Institute of Steel Construction (AISC), AISC 360, "Specification for Structural 
Steel Buildings." 
 
American Institute of Steel Construction (AISC), AISC 341, "Seismic Provisions for 
Structural Steel Buildings." 
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American Concrete Institute (ACI), ACI 318, "Building Code Requirements for Structural 
Concrete."  
 
American Concrete Institute (ACI), ACI 307, "Design and Construction of Reinforced 
Concrete Chimneys." 
 
American Society of Mechanical Engineers (ASME), "Boiler and Pressure Vessel Code"  
and all addenda. 
American National Standards Institute (ANSI), "ASME Code for Pressure Piping, ASME 
B31.1, Power Piping." 
 
Manufacturers Standardization Society of the Valve and Fitting Industry (MSS), MSS 
SP-58, "Pipe Hangers and Supports - Materials, Design, and Manufacture." 
 
American Petroleum Institute (API), API 650, "Welded Steel Tanks for Oil Storage." 
 
American Water Works Association (AWWA), AWWA D100, “Welded Steel Tanks for 
Water Storage.” 
 
National Fire Protection Association (NFPA), NFPA 13, “Standard for the Installation of 
Sprinkler Systems.”  
 
Other nationally recognized and accepted design standards and references as 
appropriate. 
 

S100.2  Seismic Forces 
Seismic forces shall be determined from the basic seismic parameters given in Supplemental D100.  The 
design forces and their distribution over the height of the building or structure shall be determined using a 
linearly elastic analysis model and the procedures listed in the specified building code.  Load 
combinations, including seismic, shall be in accordance with the specified building code. 
 
Wp for tanks, bins, and silos shall represent the weight of the tank structure and appurtenances and the 
operating weight of the contents at maximum rated capacity.  Hydrodynamic effects of contents shall be 
considered in the seismic design of vessels and tanks as required by the specified building code.   
 
Seismic dynamic forces shall be considered in the seismic design of below ground structures in addition 
to the static soil pressures. 
 
S100.3  Seismic Design and Certifications 
 
S100.3.1  Buildings 
Buildings shall provide sufficient strength and ductility to resist the specified seismic effects and may use 
any of the basic structural systems permitted by the specified building code.  Usage of structural systems 
shall be in accordance with the limitations prescribed in the specified building code.  The effects of both 
plan and vertical irregularities shall be considered, as required by the specified building code. 
 
Buildings shall be seismically analyzed using either Equivalent Lateral Forces or Modal Analysis in 
accordance with the specified building code and shall meet all of the design, proportioning, detailing, 
inspection, and quality assurance provisions of the specified building code. 
 
"W" for buildings shall include the total dead load, the total operating weight of permanent equipment and 
the effective contents of vessels, and applicable portions of other loads, as required by the specified 
building code. 
 
S100.3.2  Nonbuilding Structures 
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Nonbuilding structures include all self-supporting structures, other than buildings, bridges, and dams, that 
are supported by the earth; that carry gravity loads; and that may be required to resist seismic effects. 
These include, but are not limited to, chimneys, pipe racks, trussed towers, transmission towers and 
poles, and vessels.  Design of nonbuilding structures shall provide sufficient strength and ductility, 
consistent with the requirements for buildings, to resist the specified seismic effects. 
 
Nonbuilding structures shall be seismically analyzed using either Equivalent Lateral Forces or Modal 
Analysis in accordance with the specified building code, and shall meet all of the design, proportioning, 
detailing, inspection, and quality assurance provisions of the specified building code and other referenced 
codes. 
 
"W" for nonbuilding structures shall include all dead load as defined for buildings, and shall also include 
all normal operating contents of vessels and piping. 
 
S201  Major Equipment and Structure Access Provisions 
 
This Supplemental Specification covers design and fabrication requirements for the access provisions to 
structures and major or multiple pieces of equipment. 
 
Access provisions shall consist of stairs, platforms, walkways, handrails, guardrails, and ladders 
necessary to provide complete and convenient access for operation, inspection, testing, and maintenance 
of major or multiple pieces of equipment.  Arrangement drawings for access provisions shall be provided 
as part of the Technical Data. 
 
S201.1  Design Criteria 
Access provisions shall conform to all applicable codes and standards and the following minimum 
requirements.  Design shall be to the most restrictive requirements of all applicable codes and standards. 
 
As a minimum, all egress paths and access provisions shall be designed to comply with the governing 
building code, OSHA, and NFPA 101 Regulations, including all addenda and interpretations.  Application 
of these regulations shall be based on their literal translation. 
 
S201.1.1  Support Steel 
Platform and walkways supporting steel shall be designed for a minimum live load of 60 pounds per 
square foot.  Stairway supporting steel shall be designed for a minimum live load of 100 pounds per 
square foot.  Fixed stairways shall also be designed for a minimum moving concentrated load of 1,000 
pounds as specified in OSHA 29CFR-1910.24(c).  Vertical live load deflection of steel framing members 
shall not exceed 1/360 of the span length.  The length of landing platforms, measured in direction of 
travel, shall be, as a minimum, equal to the stair width, but shall not exceed 4 feet where the stairway has 
a straight run.  Platforms shall have lateral bracing as required for rigidity and stability. 
 
S201.1.2  Platforms and Walkways 
Platforms and walkways shall be a minimum of 36 inches wide.  Platforms and walkways shall be 
provided with guardrails.  
 
S201.1.3  Stairs 
Stairs shall be a minimum of 36 inches wide.  Treads and risers shall be in accordance with the governing 
building code, OSHA, and NFPA 101.  Minimum concentrated load on stair treads (on area of 4 square 
inches is 300 pounds.  The tread depth shall be exclusive of nosings or projection.  Vertical distance 
between floor and landing shall not exceed 12 feet.  Vertical headroom clearance shall be 7 feet minimum 
at projections above the stairs.  Stair stringers shall be channels not less than 10 inches in depth, and 
15.3 pounds per foot.  Slip resistant nosing shall be supplied with stair treads.  Stairs shall be provided 
with handrails and guardrails in accordance with S201.1.4 Guardrails and Handrails.  
 
S201.1.4  Guardrails and Handrails 
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Guardrails and handrails shall be designed to comply with the governing building code, OSHA, and NFPA 
101 Regulations, and all other applicable codes and standards.  Design shall be to the most restrictive 
requirements of the referenced codes.  All open stairs shall have a combination guardrail/handrail system 
as described in the codes.  The upper surface of the top rail of guardrails shall be 42 inches above the 
surface of platforms, walkways, and stair treads as measured in a vertical line from the forward edge of 
the tread.  Handrails on stairs shall be supported by brackets from the guardrail posts with the upper 
surface of the handrail 34 inches above the surface of stair treads in line with face of riser at the forward 
edge of the tread.  
 
Railings shall be designed to meet the design loading requirements of the governing building code and 
other applicable codes and standards.  Steel posts shall be vertical and uniformly spaced with 7 feet  
maximum spacing, or less as required for the post, railings, and connections to conform to the design 
loading requirements of the applicable codes and standards.  Handrails shall be 1-1/2 inch nominal 
diameter steel pipe. 
 
Railings shall be smooth, with all projecting joints and sharp corners ground smooth.  Welded joints shall 
be of the flush type.  Members shall be neatly coped and continuously welded at all junctions of posts and 
rails.  Flattening of the rail or post ends at junctions of posts and rails will not be permitted.  Fittings or 
other connectors shall not be used at junctions of posts and rails.  For galvanized railings, joints shall 
have internal openings so there are no closed or blind sections of pipe.  When the bottom of the handrail 
post is closed, a drain hole shall be provided on the vertical side of the post near the bottom. 
 
All welding shall be done neatly and substantially, with all fillets dressed to uniform radius, all excess 
metal removed, and all welds ground smooth and flush. 
 
All angles, offsets, and other changes in alignment of railings shall be made with accurately mitered 
joints, welded railing fittings, or smooth radius shop bends. 
 
Where gates are required, self-closing gates shall be provided at guardrail openings (chains shall not be 
used). 
 
S201.1.5  Kickplates 
Kickplates shall be provided for platforms, on equipment roofs as required, and as necessary for 
personnel protection and safety.  Kickplates shall project a minimum of 4 inches.  Minimum thickness of 
kickplates shall be 3/16 inch.  Kickplates on roofs shall be notched for drainage.  Openings in grating 
panels shall be provided with kickplates. 
 
S201.1.6  Ladders 
Ladders may be used in lieu of stairways in locations where stairways would not be practical and where 
applicable codes and standards allow.  Egress provisions must meet codes and standards criteria for 
ladder use.  Ladders shall be designed to meet the design loading requirements and other specified 
requirements of the governing building code, OSHA, ANSI, and NFPA 101 Regulations, and all other 
applicable codes and standards.   
 
Ladders shall not be less than 18 inches wide with 3/4 inch diameter solid steel rungs spaced 12 inches  
center-to-center.  The distance of the first rung at the bottom of the ladder may range up to 14 inches 
from the surface below.  The top rung shall be level with the landing or platform.  Ladder side rails shall 
be steel bars not smaller than 3 inches by 1/2 inch.  Ladder side rails shall be punched for the rungs.  
Rungs shall be extended to within 1/8 inch of the outside rail surface, and the remaining 1/8 inch shall be 
plug welded.  Rungs shall be continuously fillet welded inside each rail surface.  Ladder supports shall be 
steel brackets not less than 4 inches by 1/2 inch, spaced not more than 18 feet vertically center-to-center.  
The center of the rung shall be no less than 7 inches (horizontal measure) from the nearest permanent 
object. Cages shall be provided on ladders where the length of climb is more than 20 feet.  Where the 
length of climb is less than 20 feet but the top of ladder is more than 20 feet above adjoining surfaces (fall 
potential to the ground, roofs or floors), cages shall also be provided. Ladder side rails shall extend a 
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minimum of 3 feet 6 inches above the top of floors and be flared to a minimum clear width of 24 inches  
for walk-through access, and extend a minimum of 4 feet 0 inches for side access ladders. 
 
Self-closing gates shall be provided at all ladder entrances.  (Chains shall not be used.) 
 
S201.2  Materials 
Materials used shall be equal to or exceed the following minimal requirements: 
 

Steel framing, kickplates, angles ASTM A36 

Ladders ASTM A36 

Connection bolts for steel framing ASTM A325, Type 1, with washers and 
nuts 

Rectangular bar grating 1-1/4 inch 
minimum depth (serrated for exterior 
use) ANSI/NAAMM MBG531, W-19-4 

Stair tread grating Same as rectangular grating except 
bearing bars not less than 3/16 inch by 1 
inch for lengths up to and including 3 feet  
and less.  Bearing bar spacing not to 
exceed 1-3/16 inch  

Stair tread fasteners (furnish with 
stair treads) 

Galvanized 3/8 inch minimum diameter 
bolts conforming to ASTM A307, Grade A 
with lock washers and nuts 

Nosing Slip resistant checkered plate or 
acceptable equal 

Guardrails and handrails - posts and rails 
(minimum size and strength) 

ASTM A53, Type E or S, Grade B, 1-1/2 
inch nominal diameter pipe, Rails 
Schedule 40, Posts Schedule 80, or 
acceptable equal 
 

Optional rail fittings for angles, 
offsets, and other changes in 
alignment 

R&B Wagner railing fittings with 
Wedgelock welding connectors at each 
end.  (Slip-on fittings using set screws and 
open seam fittings are not acceptable.) 

 
S201.3  Coatings 
Coatings shall be in accordance with Technical Supplemental Q300. 
 
S201.4  Welding 
Per applicable code. 
 
S201.5  Technical Attachments 
The following attachments accompany these specifications in either paper or electronic format.  The 
information contained in these documents constitutes requirements under this Supplemental  
Specification: 
 

Document 
Number/Description Title Revision 
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Document 
Number/Description Title Revision 

81112-DS-0064 Typical Guardrail and Stair Rail Conforming to 
IBC 2003, 2006 & 2009 for Areas Not Accessible 
to the Public 
 

9 

81112-DS-0071 Typical Ladder Details 
 

8 

 
V100  Noise Abatement 
 
The near-field noise emissions for each equipment component furnished under these specifications shall 
not exceed a spatially-averaged free-field A-weighted sound pressure level of 85 dBA (referenced to 20 
micropascals) measured along the equipment envelope at a height of 5 feet (1.5 meters) above 
floor/ground level and any personnel platform during normal operation.  The equipment envelope is 
defined as the perimeter line that completely encompasses the equipment package at a distance of 3 feet 
(1 meter) horizontally from the equipment face.  The near-field noise emissions include the contribution of 
all noise associated with the equipment component.  Normal operation includes all operating conditions 
up to the equipment rated capacity exclusive of start-up, shut-down, and upset conditions. 
 
Where the drive motors, variable frequency drives (VFDs), or mechanical drives for the equipment are 
also furnished under these specifications, the total combined near-field sound pressure level of the motor, 
VFD, or mechanical drive and the driven equipment measured as a single component, operating at 
design load, shall not exceed a spatially-averaged free-field A-weighted sound pressure level of 85 dBA 
(referenced to 20 micropascals) measured along the equipment envelope. 
 
During off-normal and intermittent operation such as start-up, shut-down, and upset conditions the 
equipment sound pressure level shall not exceed a maximum of 110 dBA at all locations along the 
equipment envelope, including platform areas, that are normally accessible by personnel. 
 
Seller shall identify any equipment which may not comply with the 85 dBA criteria and shall obtain Buyer’s 
written approval for each such deviation based on Seller’s predicted noise emissions level. 
 
Compliance with the near-field noise emissions requirement shall be determined in accordance with 
industry standard ASME PTC 36.  Compliance shall be based on not exceeding the allowable sound 
pressure level including background sound level corrections and excluding any correction for 
measurement uncertainties. 
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 SECTION P-00301 
 
 PROPOSAL BOND 
 
 
KNOW ALL MEN BY THESE PRESENTS that we, the undersigned,                            , as Principal; and                                       
Surety, are hereby held and firmly bound unto the Passaic Valley Sewerage Commission in the penal sum of   
                                                      for the payment of 
which, well and truly to be made, we hereby jointly and severally bind ourselves, our heirs, executors, 
administrators, successors and assigns. 
 
Signed this                                                     day of                               20___. 
 
The condition of the above obligation is such that whereas the Principal has submitted to the Passaic Valley 
Sewerage Commission an accompanying Proposal, attached hereto, and hereby made a part hereof, to enter 
into a contract in writing, to: 
 

CONTRACT NO. B129 – POWER GENERATION SYSTEM PROCUREMENT 
 
 
NOW THEREFORE, 
 
A. If said Proposal shall be rejected, or, in the alternate, 
 
B. If said Proposal shall be accepted and the Principal shall execute and deliver a contract in the form of 

CONTRACT attached hereto (properly completed) and shall furnish a bond for his faithful performance 
of said CONTRACT, and shall in all other respects perform the agreement created by the acceptance of 
said Proposal. 

 
Then, this obligation shall be void, otherwise the same shall remain in force, and effect; it being expressly 
understood and agreed that the liability of the Surety for any and all claims hereunder shall, in no event, 
exceed the penal amount of this obligation as herein stated. 
 
The Surety, for value received, hereby stipulates and agrees that the obligations of said Surety and its bond 
shall be in no way impaired or affected by any extension of time within which the Principal may accept such 
Proposal; and said Surety does hereby waive notice of any such extension. 
 
IN WITNESS WHEREOF, the Principal and the Surety have set their hands and seals, and such of them as 
are corporations having caused their corporate seals to be hereto affixed and these presents to be signed by 
their proper officers, the day and year first set forth above. 
 
   
Principal: ______________________________________________________________________                                                                                           
 
Surety:                                                                      by: ___________________________________ 
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SECTION P-00302 

CONSENT OF SURETY 

 
KNOW ALL MEN BY THESE PRESENTS, that for and in consideration of the sum of $1.00, 

lawful money of the United States, the receipt whereof is hereby acknowledged, paid the 

undersigned corporation, and for other valuable consideration, the_________________________ 

_____________________________(Name of Surety) corporation organized and existing under 

the laws of the State of _____________ and licensed to do business in the State of New Jersey, 

certifies and agrees, that if CONTRACT NO. B129 – POWER GENERATION SYSTEM 

PROCUREMENT  is awarded to _________________________ undersigned corporation will 

execute the Bond or Bonds as required by the CONTRACT Documents and will become surety in 

the full amount of the CONTRACT price for the faithful performance of the contract and for 

payment of all persons supplying labor or furnishing materials in connection hence with. 

 
Signature of Surety by:           
 
Print Name:            
 
Title:             
 
Address:            
  
             
  
             
  
             
 
(To be accompanied by the usual proof of authority of officers of surety company to execute the 
same.) 
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SURETY DISCLOSURE STATEMENT AND CERTIFICATION 

 

Surety(ies) on the attached bond, hereby certifies(y) the following: 

(1) The surety meets the applicable capital and surplus requirements of R.S. 17:17-6 or R.S. 
17:17-7 as of the surety’s most current annual filing with the New Jersey Department of 
Insurance.  

 
(2) The capital (where applicable) and surplus, as determined in accordance with the 

applicable laws of this State, of the surety(ies) participating in the issuance of the attached bond 
is (are) in the following amount(s) as of the calendar year ended December 31,     
(most recent calendar year for which capital and surplus amounts are available), which amounts 
have been certified as indicated by certified public accountants (indicating separately for each 
surety that surety’s capital and surplus amounts, together with the name and address of the firm 
of certified public accounts that shall have certified in those amounts): 

 

 

 

 
(3) (a) With respect to each surety participating in the issuance of the attached bond that has 

received from the United States Secretary of the Treasury a certificate of authority pursuant to 31 
U.S.C. §9305, the underwriting limitation established therein and the date as of which that 
limitation was effective is as follows (indicating for each surety that surety’s underwriting 
limitation and the effective date thereof): 

 

 

(b) With respect to each surety participating in the issuance of the attached bond that has not 
received such a certificate of authority form the United States Secretary of the Treasury, the 
underwriting limitation of that surety as established pursuant to R.S. 17:18-9 as of (date on 
which such limitation was so established) is as follows (indicating for each such surety that 
surety’s underwriting limitation and the date on which that limitation was established): 

 

(4) The amount of the bond to which this statement and certification is attached is: 
 

$      
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SURETY DISCLOSURE STATEMENT AND CERTIFICATION (continued) 

 

(5) If, by virtue of one or more contracts of reinsurance, the amount of the bond indicated 
under item (4) above exceeds the total underwriting limitation of all sureties on the bond as set 
forth in items (3)(a) or (3)(b) above, or both, then for each such contract of reinsurance: 

 
(a) The name and address of each such reinsurer under that contract and the amount of 

that reinsurer’s participation in the contract is as follows: 

 

; and 

(b) Each surety that is party to any such contract of reinsurance certifies that each 
reinsurer listed under item (5)(a) satisfies the credit for reinsurance requirement 
established under P.L. 1993, c.243 (C. 17:51B-1 et seq.) and any applicable 
regulations in effect as of the date on which the bond to which this statement and 
certification is attached shall have been filed with the appropriate public agency. 

 

CERTIFICATE 
(to be completed by an authorized certifying agent for each surety on the bond) 

 

I     (Name of Agent), as       (Title of Agent) for  
    (Name of Surety), a corporation/mutual insurance company/other (circle 
one) domiciled in         (state of domicile), DO 
HEREBY CERTIFY that, to the best of my knowledge, the foregoing statements made by me are 
true, and ACKNOWLEDGE that, if any of those statements are false, this bond is VOIDABLE. 

 

      
(Signature of Certifying Agent) 

 

      
(Printed Name of Certifying Agent) 

 

      
(Title of Certifying Agent) 
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SECTION P-00303 
 

PROPOSER’S AFFIDAVIT 
 
 
State of                            ) 
    ss: 
County of                        ) 
 
 
__________________________ being duly sworn, deposes and says that he resides at  
 
_________________________________________ that he is the ___________________ 
          (Title) 
of  

(Name of Propser) 
 

who signed the above Proposal, that he was duly authorized to sign, and that the Proposal is a true 
offer of the Proposer, and the seal attached is the seal of the Proposer and that all the declarations 
and statements contained in the Proposal are true to the best of his knowledge and belief. 
 
_________________________ 
 (Affiant) 
 
Sworn to and subscribed before me 
 
this _____ day of _____, 20__ 
 
_____________________________ 
Notary Public in and for 
 
_________County,______________  
 
My Commission Expires 
 
__________________, 20__ 
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SECTION P-00304 
 

NON-COLLUSION AFFIDAVIT 
 
 
STATE OF NEW JERSEY, COUNTY OF     ss.: 
 

I,     , of the City of     in the 
County of     and the State of    of full age, being duly 
sworn according to law on my oath depose and say that: 
 

I am    of the firm of     the proposer 
making the Proposal for the above-named contract, and that I executed the said Proposal with full 
authority so to do; that said Proposer has not, directly or indirectly, entered into any agreement, 
participated in any collusion, or otherwise taken any action in restraint of free, competitive 
contracting in connection with the within Contract; and that all statements contained in said 
Proposal and in this Affidavit are true and correct, and made with full knowledge that the Passaic 
Valley Sewerage Commission relies upon the truth of the statements contained in said Proposal 
and in the statements contained in this Affidavit in awarding the Contract. 
 

I further warrant that no person or selling agency has been employed or retained to solicit 
or secure such Contract upon an agreement or understanding for a commission, percentage, 
brokerage or contingent fee, except bona fide employees or bona fide established commercial or 
selling agencies maintained by the Proposer for the purpose of securing business. 
 

For breach or violation of this warranty the Owner shall have the right to annul the Con-
tract without liability or in its discretion to deduct from the Contract price or consideration the 
full amount of such commission, percentage, brokerage or contingent fee. 
 
_________________________ 
 (Affiant) 
 
Sworn to and subscribed before me 
 
this _____ day of _____, 20  
 
_____________________________ 
Notary Public in and for 
 
___________  County, _______________ 
 
My Commission Expires 
 
__________________, 20  
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SECTION P-00305 

STATEMENT OF OWNERSHIP 
(OWNERSHIP DISCLOSURE CERTIFICATION)  

N.J.S.A. 52:25-24.2 (P.L. 1977, c.33, as amended by P.L. 2016, c.43) 

 
This Statement Shall Be Included with  

All Bid and Proposal Submissions 
 
 

Name of Business:______________________________________________________ 
 
Address of Business:____________________________________________________ 
 
Name of person completing this form:______________________________________ 
 
N.J.S.A. 52:25-24.2: 
 

"No corporation, partnership, or limited liability company shall be awarded any contract nor shall 
any agreement be entered into for the performance of any work or the furnishing of any materials 
or supplies, unless prior to the receipt of the bid or proposal, or accompanying the bid or proposal 
of said corporation, said partnership, or said limited liability company  there is submitted a 
statement setting forth the names and addresses of all stockholders in the corporation who own 10 
percent or more of its stock, of any class, or of all individual partners in the partnership who own 
a 10 percent or greater interest therein, or of all members in the limited liability company who 
own a 10 percent or greater interest therein, as the case may be. 
 
If one or more such stockholder or partner or member is itself a corporation or partnership or 
limited liability company, the stockholders holding 10 percent or more of that corporation’s 
stock, or the individual partners owning 10 percent or greater interest in that partnership, or the 
members owning 10 percent or greater interest in that limited liability company, as the case may 
be, shall also be listed.  The disclosure shall be continued until names and addresses of every 
noncorporate stockholder, and individual partner, and member, exceeding the 10 percent 
ownership criteria established in this act, has been listed.  
 
To comply with this section, a bidder or proposer with any direct or indirect parent entity which is 
publicly traded may submit the name and address of each publicly traded entity and the name and 
address of each person that holds a 10 percent or greater beneficial interest in the publicly traded 
entity as of the last annual filing with the federal Securities and Exchange Commission or the 
foreign equivalent, and, if there is any person that holds a 10 percent or greater beneficial interest, 
also shall submit links to the websites containing the last annual filings with the federal Securities 
and Exchange Commission or the foreign equivalent and the relevant page numbers of the filings 
that contain the information on each person that holds a 10 percent or greater beneficial interest." 

 
The Attorney General has advised that the provisions of N.J.S.A. 52:25-24.2, which refer to corporations 
and partnerships apply to limited partnerships, limited liability partnerships, and Subchapter S 
corporations. 
 

This Ownership Disclosure Certification form shall be completed, signed and notarized. 
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Failure of the bidder/proposer to submit the required information is cause for automatic 

rejection of the bid or proposal 
 

Part I 
 
Check the box that represents the type of business organization: 
 

Sole Proprietorship (skip Parts II and III, sign and notarize at the end) 

Non-Profit Corporation (skip Parts II and III, sign and notarize at the end) 

PartnershipLimited Partnership Limited Liability Partnership 

Limited Liability Company 

For-profit Corporation (including Subchapters C and S or Professional Corporation) 

Other (be specific): ______________________________________________ 
 

Part II 
 

I certify that the list below contains the names and addresses of all stockholders in the 
corporation who own 10 percent or more of its stock, of any class, or of all individual 
partners in the partnership who own a 10 percent or greater interest therein, or of all 
members in the limited liability company who own a 10 percent or greater interest 
therein, as the case may be. 

 
     OR 

I certify that no one stockholder in the corporation owns 10 percent or more of its stock, 
of any class, or no individual partner in the partnership owns a 10 percent or greater 
interest therein, or that no member in the limited liability company owns a 10 percent or 
greater interest therein, as the case may be. 

 
 
Sign and notarize the form below, and, if necessary, complete the list below. (Please attach 
additional sheets if more space is needed): 
 
Name: ______________________________ Name: ______________________________ 

 
Address: _______________________ 
 
____________________________________ 
 
 

Address: _______________________ 
 
____________________________________ 

 
Name: ______________________________ 

 
Name: ______________________________ 
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Address: _______________________ 
 
____________________________________ 
 
 

 
Address: _______________________ 
 
____________________________________ 

 
Name: ______________________________ 

 
Name: ______________________________ 
 

 
Address: _______________________ 
 
____________________________________ 
 
 

 
Address: _______________________ 
 
____________________________________ 

 
Name: ______________________________ 

 
Name: ______________________________ 
 

 
Address: _______________________ 
 
____________________________________ 
 
 

 
Address: _______________________ 
 
____________________________________ 

 
Name: ______________________________ 

 
Name: ______________________________ 
 

 
Address: _______________________ 
 
____________________________________ 
 
 

 
Address: _______________________ 
 
____________________________________ 

 
Name: ______________________________ 

 
Name: ______________________________ 
 

 
Address: _______________________ 
 
____________________________________ 
 
 

 
Address: _______________________ 
 
____________________________________ 

 
Name: ______________________________ 

 
Name: ______________________________ 
 

 
Address: _______________________ 
 
____________________________________ 
 
 

 
Address: _______________________ 
 
____________________________________ 
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Part  III -    Any Direct or Indirect Parent Entity Which is Publicly Traded: 
 
“To comply with this section, a bidder or proposer with any direct or indirect parent entity which is 
publicly traded may submit the name and address of each publicly traded entity and the name and address 
of each person that holds a 10 percent or greater beneficial interest in the publicly traded entity as of the 
last annual filing with the federal Securities and Exchange Commission or the foreign equivalent, and, if 
there is any person that holds a 10 percent or greater beneficial interest, also shall submit links to the 
websites containing the last annual filings with the federal Securities and Exchange Commission or the 
foreign equivalent and the relevant page numbers of the filings that contain the information on each 
person that holds a 10 percent or greater beneficial interest.” 
 
   Pages attached with name and address of each publicly traded entity as well as the name and address of each 

person that holds a 10 percent or greater beneficial interest.  
OR

Submit here the links to the Websites (URLs) containing the last annual filings with  
             the federal Securities and Exchange Commission or the foreign equivalent. 
        
             __________________________________________________________ 
  
   _________________________________________________________  
      
     AND 

      Submit here the relevant page numbers of the filings containing the information on 
            each person holding a 10 percent or greater beneficial interest. 
 
            _____________________________________________________ 

 
 

          _________________________________________ 
 
Subscribed and sworn before me this ___ day of  
 
___________________________ , 20___. 
 
(Notary Public) 
 
My Commission expires: 

 
________________________________________ 
(Affiant) 

 
 

________________________________________ 
(Print name of affiant and title if applicable) 
 
 (Corporate Seal if a Corporation) 
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SECTION P-00306 

AFFIRMATIVE ACTION AFFIDAVIT 

(to be completed by firms with more than 50 employees) 

 

 
______________________________________of the firm of ____________________________ 
          (name) 
being sworn according to law on his oath deposes and says that: 
 
1. I am authorized to make this affidavit on behalf of: 
 
               
 (name of firm) 
 
2. In addition an agreement to comply with an Affirmative Action Program for equal employment 

opportunity heretofore submitted as part of any pre-qualification statement, or under other conditions 
of this contract for a similar program, I/we do hereby further affirm that I/we will comply with the 
rules and regulations which will be promulgated by the State Treasurer as of the effective date 
therefor pursuant to the Affirmative Action Law (P.L. 1975, c. 127), as amended. 

 
 

________________________________ 
          Name and Title 

 
 

________________________________ 
Signature of Authorized Representative 

 
 
 
Subscribed and sworn to 
before me this ___________________ 
 
day of _____________________ 20__. 
 
 
___________________________ 
Seal Notary Public of New Jersey 
 



AFFIRMATIVE ACTION  
AFFIDAVIT P-00306-2 
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AFFIRMATIVE ACTION AFFIDAVIT 

(to be completed by firms with fewer than 50 employees) 

 
I                                      , of the (City, Town, Borough) of                             in the County of 
______________________, State of _______________________, of full age, being duly sworn 
according to law on my oath depose and say that: 
 
1 . I am                       , of the firm of ___________________, a bidder or proposer making a proposal 

upon  
 

CONTRACT NO. B129 – POWER GENERATION SYSTEM 
PROCUREMENT 

 
2. ______________________________ does not have 50 employees or more inclusive of all officers 

and employees of every type. 
 
3. I am familiar with the affirmative action requirements of P.L. 1975, c. 127 and rules and regulations 

issued by the Treasurer, State of New Jersey, pursuant thereto. 
 
4. ______________________________ has complied with all the affirmative action requirements of 

the State of New Jersey, including those required by the P.L. 1975. c. 127 and rules and regulations 
issued by the Treasurer, State of New Jersey, pursuant thereto. 

 
5. I am aware that if                  does not comply with P.L. 1975, c. 127 and rules and regulations issued 

pursuant thereto, that no monies will be paid by the State of New Jersey, County of ____________, 
(City, Town, Borough) of _______________ until an affirmative action plan is approved.  I am also 
aware that the contract may be terminated and the ___________, may be debarred from all public 
contracts, for a period of up to five (5) years. 

 
6. In the event my workforce increases to 50 employees, I must contact the State Affirmative Action 

Office and complete an Employee Information Report. 
 

____________________________________ 
              Name and Title 
 

____________________________________ 
              Signature of Authorized Representative 
 
Subscribed and sworn to 
before me this __________________ 
 
day of ___________________, 20__. 
 
 
______________________________ 
Seal Notary Public of New Jersey 
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SECTION P-00307 
 

ACKNOWLEDGEMENT OF RECEIPT OF CHANGES TO REQUEST FOR PROPOSAL 
DOCUMENTS FORM 

 
PASSAIC VALLEY SEWERAGE COMMISSION 

______________________________________________________ 
 

 
POWER GENERATION SYSTEM PROCUREMENT B129 

(Name of Project) (Contract No.) 
 
The undersigned proposer hereby acknowledges receipt of the following notices, revisions, or addenda to 
the request for proposal.  By indicating date of receipt, proposer acknowledges the submitted proposal 
takes into account the provisions of the notices, revision or addendum.  Note that the PVSC’s record of 
notice to proposers shall take precedence and that failure to include provisions of changes in a proposal 
may be grounds for rejection of the proposal. 
 

 
Addendum No. 

How Received (mail, fax, 
Pick-up, etc) 

 
Date Received 

  
 

  

 
 

  

 
 

  

 
 

  

 
 

  

 
 
Acknowledgement by proposer: 
 
Name of Proposer:_____________________________________________________________________ 
 
By Authorized Representative: 
 
Signature:___________________________________________________________________________ 
 
Printed Name and Title:________________________________________________________________ 
 
Date:_____________________________________________________________________________ 
 





Date: 
 
 
 
Mr. Gregory A. Tramontozzi 
Executive Director 
Passaic Valley Sewerage Commission 
600 Wilson Avenue 
Newark, New Jersey 07105 

Dear Mr. Tramontozzi: 

 
The undersigned hereby submits the enclosed proposal for the position of GOODS AND 
SPECIAL SERVICES OF POWER GENERATION SYSTEM PROCUREMENT 
CONTRACT. 

 
The undersigned hereby undertakes and promises to provide services for GOODS AND 
SPECIAL SERVICES OF POWER GENERATION SYSTEM PROCUREMENT 
CONTRACT and to do all work requested as appropriate and required herein as well as the 
contract documents concerning the same, including all written amendments and changes thereto, 
if any, which are incorporated herein by reference and made a part of this proposal. 

 
 
 
 
 

SIGNATURE  BUSINESS NAME  

Type or Print Full Name  Title Date 

Telephone Number  Fax-Telephone Number  
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ATTACHMENT D (Cont.)
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SECTION P-00350 
 

TECHNICAL DOCUMENTS REQUIRED WITH PROPOSAL 
 
 
1. Proposer shall complete the Technical Documents Required with Proposal Schedule and 

include it, along with the required documentation identified, with submittal of the 
Proposal.  Failure to completely fill out the Technical Documents Required with Proposal 
Schedule, with inclusion of all required attachments, may result in Proposal being 
declared non-responsive and rejected.   
 

2. By submission of the Technical Documents Required with Proposal Schedule, Proposer 
agrees that the information provided represents guaranteed values and that all 
qualification statements are true representation of Proposer’s qualifications.  The 
information provided is to confirm general conformity to the Contract Documents by the 
Buyer and shall not supersede any Contract Document requirement(s). 

 
 
 

 
 



ATTACHMENT C 

PASSAIC VALLEY SEWERAGE COMMISION 

CONTRACT NO. B129 

POWER GENERATION SYSTEM PROCUREMENT 

COST PROPOSAL FORMS 

 

All pricing shall be in current US dollars. 

Proposer’s total Capital Cost shall include the summation of each Cost Item, including PVSC’s 
identified Allowance and Unit Price Items as described herein. 

Proposer’s Equipment Cost Pricing is inclusive of the Proposer’s complete scope of supply.   

Cost Proposal Form I – Equipment Cost Items 

Cost 
Item Equipment Subtotal 

1 Combustion Turbine Generator No. 1 $ 
2 Combustion Turbine Generator No. 2 $ 
3 Combustion Turbine Generator No. 3 $ 
4 CTG Exhaust System No. 1 $ 
5 CTG Exhaust System No. 2 $ 
6 CTG Exhaust System No. 3 $ 
7 Fuel Gas Compressor No. 1 $ 
8 Fuel Gas Compressor No. 2 $ 
9 Fuel Gas Compressor No. 3 $ 
10 Gas-Fired Blackstart Generator No. 1 $ 
11 Gas-Fired Blackstart Generator No. 2 $ 
12 Distributed Control System $ 
13 All Other Required Items $ 

Subtotal I $ 
 

Cost Proposal Form II – PVSC Allowance Items 

Allowance for Additional Authorized Work – Cost Item Number 13.  Payment for the work shall 
be made at a price agreed upon by the Buyer and shall provide full compensation for furnishing 
all labor, materials, equipment, and incidentals required to complete the work as necessary. The 
Allowance for Additional Authorized Work is intended to provide for work that may later be 
determined to be necessary for the completion of the project but is not covered in the other cost 
items.  Written authorization by the Buyer for utilization of any part of the allowances for any 



such work shall be required.  Measurement for the Allowance for Additional Authorized Work 
shall be on an as needed basis. 
 
Allowance for Buyer’s Witness Test Expenses – Cost Item Number 14.  For the equipment to be 
witness shop tested, whether of foreign or domestic manufacture, the Seller shall be responsible 
for the costs of employees of the Buyer and Engineer, including all transportation, food, lodging 
and miscellaneous expenses, for each witness shop test.  The Seller shall coordinate all travel 
arrangements with the Buyer and Engineer.  The Seller will be reimbursed by the Buyer for the 
actual expense amount incurred and invoiced to the Buyer.  Seller shall include all receipts, 
itinerary and documentation with the invoice for reimbursement of Buyer’s Witness Test 
Expenses for the Buyer and Engineer to validate and confirm the actual reimbursable costs due 
the Seller.  Measurement for the Allowance for Buyer’s Witness Test Expenses shall be on an as 
needed basis. 
 

Cost 
Item 

 
Equipment Subtotal 

14 Allowance for Additional Authorized Work $1,000,000.00 
15 Allowance for PVSC’s Witness Test Expenses $250,000.00 

Subtotal II $1,250,000.00 
 

Cost Proposal Form III – Equipment Storage Costs 

Payment of a unit price item shall be made for the actual quantity of work performed.  Quantities 
for the various items of work and materials are approximate only and are given solely to be used 
as a uniform basis for the comparison of costs and PVSC reserves the right to increase or 
decrease quantities, and to eliminate quantities, as PVSC may deem necessary. The Proposer will 
be paid on the basis of stipulated unit prices set forth when directed in writing by PVSC to use 
the unit price item.   
 
Cost Item Numbers 16 through 20 is intended to provide Off-Site Storage for the Goods 
comprised of the entire Power Generation System in the event the PVSC, or its Assignee, is not 
ready and willing to receive the Goods at the Point of Destination by the Milestone 2 deliverable 
date. Proposer shall be responsible for preparing the items for, and placing them into, storage in 
such a manner as to be compliant with Proposer’s standard guidelines and requirements for 
storage of such items. The unit price for Off-Site Storage shall include the following: 
 

1. Delivery to Off-Site Storage Facility 
2. Unloading of Goods and Placement within Off-Site Storage Facility  
3. Storage at Off-Site Storage Facility 
4. Loading of Goods at Off-Site Storage Facility and Readying for Transport 
5. Delivery to the Point of Destination 

 



Cost 
Item Equipment Units Estimated 

Quantity 
Unit 

Price1 Subtotal 

16 Combustion Turbine Month 6 $ $ 

17 CO Catalyst Month 6 $ $ 

18 SCR Catalyst Month 6 $ $ 

19 Fuel Gas 
Compressor Month 6 $ $ 

20 Gas-Fired Blackstart 
Engine-Generator Month 6 $ $ 

Subtotal III $ 

All equipment not specifically listed are considered a part of the larger items included in the 
table.  No separate payment will be made for storage of components of the equipment included 
in this Cost Proposal Form III. 

 

Cost Proposal Form IV – Manufacturer’s Training Services 

Payment of a unit price item shall be made for the actual quantity of work performed.  Quantities 
for the various items of work and materials are approximate only and are given solely to be used 
as a uniform basis for the comparison of costs and PVSC reserves the right to increase or 
decrease quantities, and to eliminate quantities, as PVSC may deem necessary. The Proposer will 
be paid on the basis of stipulated unit prices set forth, however, that is the Proposer is not 
directed in writing to use the unit price item, the Proposer shall have no right to such money and 
it shall be deducted from the total amount of the Contract. 
 
Proposer shall provide Qualified Training Specialists to perform training of PVSC’s personnel as 
required.      
  
Payment will be at the unit price, which is an all-inclusive daily per diem rate, that shall only 
account for the Training Specialists’ labor, time and expenses and does not include the remaining 
specified requirements for the Proposer to train PVSC’s personnel.  The remaining specified 
requirements (Preparation of Training Sessions with PVSC’s Personnel, Execution of Classroom 
and Field Training, Development of Training Materials and Aids, Video Recording of Training 
and Development of Lesson Plans) shall be included in Cost Proposal Form I.  The unit price 
shall include:  

 
1. Seven (7) individual trips each with a duration of no less than three (3) continuous 

calendar days, 
2. all salary and overhead,  
3. all expenses traveling to and returning from the lodging local to the job site from the 

Manufacturer’s Field Service home base of operations, 



4. local lodging,  
5. travel between the jobsite and local lodging,  
6. meals and miscellaneous expenses.   

A day of service shall be defined as one, eight (8) hours onsite during normal business days. 

Cost 
Item Equipment Units Estimated 

Quantity 
Unit 

Price1 Subtotal 

21 Manufacturer’s 
Training Services Day 21 $ $ 

Subtotal IV $ 

 

Cost Proposal Form V – Distributed Control System Components 

Payment of a unit price item shall be made for the actual quantity of work performed.  Quantities 
for the various items of work and materials are approximate only and are given solely to be used 
as a uniform basis for the comparison of costs and PVSC reserves the right to increase or 
decrease quantities, and to eliminate quantities, as PVSC may deem necessary. The Proposer will 
be paid on the basis of stipulated unit prices set forth, however, that is the Proposer is not 
directed in writing to use the unit price item, the Proposer shall have no right to such money and 
it shall be deducted from the total amount of the Contract. Measurement for Distributed Control 
System components shall be on an as needed basis. 

Cost 
Item Equipment Units Estimated 

Quantity 
Unit 

Price1 Subtotal 

22 AO Module – 4-20 mA Each 2 $ $ 

23 AI Module – 4-20 mA Each 5 $ $ 

24 AI Module – T/C Each 2 $ $ 

25 AI Module – RTD Each 2 $ $ 

26 DI Module Each 5 $ $ 

27 DI SOE Module Each 5 $ $ 

28 RO Module Each 3 $ $ 

29 Processor Pair Each 1 $ $ 



Cost 
Item Equipment Units Estimated 

Quantity 
Unit 

Price1 Subtotal 

30 
Foreign Device 
Interface – non-
redundant   

Each 2 $ $ 

31 Foreign Device 
Interface – redundant   Each 2 $ $ 

32 I/O Cabinet without I/O 
Hardware Each 1 $ $ 

33 Operator Workstation Each 1 $ $ 

Subtotal V $ 

 

TOTAL CAPITAL COST (Sum of Cost Proposal Forms I, II, III, IV, V): 

 

 $            

    (In Figures)                       Date 

 

 

Name of Proposer:         

 

1 The Unit Price shall be multiplied by the Estimated Quantity and the result entered on the 
corresponding Total Amount Line item 
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Section P-00400 
 

PROPOSER’S QUALIFICATION FORM 
 

THE INFORMATION SUPPLIED IN THIS DOCUMENT IS CONFIDENTIAL TO THE 
EXTENT PERMITTED BY LAWS AND REGULATIONS 

 
1. SUBMITTED BY: 

Official Name of Firm:    

Address:    

    

    

2. SUBMITTED TO:  Passaic Valley Sewerage Commission  

Project Name:  Power Generation System Procurement  

3. SELLER’S CONTACT INFORMATION 

Contact Person:    

Title:    

Phone:    

Email:    

4. TYPE OF ORGANIZATION: 

  SOLE PROPRIETORSHIP 

Name of Owner:    

Doing Business As:    

Date of Organization:    

  PARTNERSHIP 

Date of Organization:    

Type of Partnership:    

Name of General Partner(s):    
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  CORPORATION 

State of Organization:    

Date of Organization:    

Executive Officers: 

- President:    

- Vice President(s):    

    

    

- Treasurer:    

- Secretary:    

 LIMITED LIABILITY COMPANY 

State of Organization:    

Date of Organization:    

Members:    

    

    

    

 JOINT VENTURE 

Sate of Organization:    

Date of Organization:    

Form of Organization:    

Joint Venture Managing Partner 

- Name:    

- Address:    
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Joint Venture Managing Partner 

- Name:    

- Address:    

    

Joint Venture Managing Partner 

- Name:    

- Address:    

    

5. EXPERIENCE: 

Complete the Schedule of Experience & Qualifications demonstrating experience in 
similar scope and size to that required under this contract.   

 

I HEREBY CERTIFY THAT THE INFORMATION SUBMITTED HEREWITH, 
INCLUDING ANY ATTACHMENTS, IS TRUE TO THE BEST OF MY 
KNOWLEDGE AND BELIEF. 

 NAME OF ORGANIZATION:    

 BY:    

 TITLE:    

 DATED:    

 
NOTARY ATTEST: 

SUBSCRIBED AND SWORN TO BEFORE ME 

THIS     DAY OF   _ , 20___ 
 
 
NOTARY PUBLIC - STATE OF    

MY COMMISSION EXPIRES:   
 
 
REQUIRED ATTACHMENTS 

 
1. Schedule of Experience & Qualifications (Current Experience). 

2.  Evidence of authority for individuals listed in Section 6 to bind organization to an agreement. 
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SCHEDULE OF EXPERIENCE & QUALIFICATIONS (Sheet 1 of 2) 
 

Project Name Seller’s Contact Person Description of Work 

Combustion 
Turbine Generator 

Rated Capacity 
(MW) 

Combustion 
Turbine 

Model No. 

Generator 
Make and 
Model No. 

Operating 
Frequency 

(Hz) 

Operation 
Date 

Hours of 
Operation 

Currently 
in 

Service 
(Yes/No) 

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      



 

 
  P-00400 
  - 5 - 

 SCHEDULE OF EXPERIENCE & QUALIFICATIONS (Sheet 2 of 2) 
 

Project Name Seller’s Contact Person Description of Work 

Combustion 
Turbine Generator 

Rated Capacity 
(MW) 

Combustion 
Turbine 

Model No. 

Generator 
Make and 
Model No. 

Operating 
Frequency 

(Hz) 

Operation 
Date 

Hours of 
Operation 

Currently 
in 

Service 
(Yes/No) 

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      

Name: 

Address: 

 

Name: 

Telephone: 

  
 
 
 
 

      

 
 

End of Section 
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 SECTION P-00500 
 

CONTRACT NO. B129 
 PASSAIC VALLEY SEWERAGE COMMISSION 
 600 WILSON AVENUE 
 NEWARK, NEW JERSEY 07105 
 
 CONTRACT AGREEMENT 
 

POWER GENERATION SYSTEM PROCUREMENT  
 

THIS AGREEMENT, made and executed this           day of                              , 20___, by and 
between the PASSAIC VALLEY SEWERAGE COMMISSION, a corporate body politic of the 
State of New Jersey, hereinafter called the “OWNER” or "BUYER", acting through its 
Chairman, and                                                                                   , a corporation, partnership, 
individual, etc. chartered under the laws of the State of                            with principal offices at                                                                    
______________ hereinafter called the "SELLER".  BUYER and SELLER, in consideration of 
the mutual covenants, hereinafter set forth, agree as follows: 
 
Article 1 - Goods and Special Services 
 
1.1 In consideration of the payments to be made as hereinafter provided, and of the 

performance by BUYER of all the matters and things to be performed by BUYER and 
herein provided; SELLER agrees, at its own sole cost and expense, to provide all Goods 
and Special Services as specified, described or indicated in the Contract Documents, as 
defined herein  and Addenda within the time hereinafter specified and in accordance with 
the terms, conditions and provisions of the Contract Documents and Addenda. 

 
Article 2 - Engineer 
 
2.1 The Project has been designed by Black & Veatch Corporation, 489 Fifth Avenue, 14th 

Floor New York, New York 10017, who are hereinafter called ENGINEER and who are 
to act as BUYER's representative, assume all duties and responsibilities and have the 
rights and authority assigned to ENGINEER in the Contract Documents in connection 
with completion of the Work in accordance with the Contract Documents. 

 
Article 3 - Contract Times 
 
3.1 All time limits for Milestones and completion and readiness for final payment as stated in 

the Contract Documents are of the essence of the Contract. 
 
3.2 The Contract Times shall be as follows:   
 
 Milestone 1:  Submission of complete submittals to be completed on or before the date 

per the Schedule of Submittals for each identified item attached to this Agreement as 
Exhibit 1. 
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 Milestone 2: Goods delivered to the Point of Destination completed on or before 700 
calendar days, but no sooner than 665 calendar days, after execution of Agreement with 
BUYER. 

 
Milestone 3: Initial checkout, startup and training of the Goods at the Point of 
Destination completed on or before 30 calendar days after Installation Contractor has 
completed installation. 
 
Completion: Successful completion of performance testing of the Goods at the Point of 
Destination completed on or before 30 calendar days after completion of Milestone 3. 
 
The Goods and Special Services shall be completed and ready for final payment in 
accordance with Paragraph 10.06 of Section P-00700 Standard General Conditions for 
Procurement Contract within the schedule specified herein after the date when the 
Contract Times commence to run.   

 
3.3 All Submittals, Shop Drawing and Samples required by the Contract Documents shall be 

submitted to BUYER for ENGINEER’s review according to the schedule specified 
herein. 

 
3.4 The Goods are to be delivered to the Point of Destination and ready for BUYER’s receipt 

of delivery according to the schedule specified herein. 
 
3.5 If the Goods are scheduled to be delivered on or after the scheduled date for delivery to 

the Point of Destination according to the schedule specified herein, but BUYER cannot 
take delivery at the Point of Destination by the time after the Scheduled Delivery Date 
that such Goods are estimated to be delivered to the Point of Destination, due to any 
cause not attributable to SELLER, then, SELLER if directed by BUYER shall place 
Goods into Off-Site Storage.   The site of such storage shall be mutually agreed between 
the SELLER and BUYER.  If such item is placed (or kept, as applicable) in storage, 
including storage at the facility where it is manufactured, the following conditions shall 
apply: 

 

A. Risk of loss (including responsibility for insurance coverage) shall remain with 
SELLER;  

B. SELLER shall be responsible for preparing the items for, and placing them into, 
storage in such a manner as to be compliant with SELLER’s standard guidelines and 
requirements for storage of such items;  

C. SELLER remains responsible for shipment to the Point of Destination; 

D. Payment to SELLER for Goods to be placed into storage shall be in accordance with 
Articles 4 and 5 of the Contract Agreement and any amounts payable to the SELLER 
upon delivery at the Point of Destination shall become payable upon delivery of the 
Goods to Off-Site Storage.  

 
Article 4 - Contract Price 
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4.1 BUYER shall pay SELLER for completion of the Work in accordance with the Contract 

Documents in current funds at the prices agreed upon in the SELLER's Capital Cost 
Proposal Form attached to this Agreement.  The Contract Price shall be the Total Capital 
Cost Price including Allowances and Unit Prices.  

 
4.2 Allowances and Unit Prices are for specific contingencies for the SELLER to complete 

the Goods and Special Services for items and incidentals not specified in the Contract 
Documents or are those that are required by the BUYER as specified in the SELLER’s 
Capital Cost Proposal Form.   

 
4.3 The SELLER will be paid on the basis of stipulated unit prices set forth in the 

Proposer’s Cost Proposal Form(s), however, that is the SELLER is not directed to use 
the Allowances or Unit Prices, the SELLER shall have no right to such money and it 
shall be deducted from the total amount of the Contract by change order.   

  
4.4  Payment to SELLER post assignment of Contract shall be in accordance with Paragraph 

10.06 of Section P-00700 Standard General Conditions for Procurement Contracts. 
 
Article 5 - Payment Procedures 
 
5.1  Submittal and Processing of Payments.  SELLER shall submit Applications for Payment 

in accordance with Article 10 of Section P-00700 Standard General Conditions for 
Procurement Contract. Applications for Payment will be processed by ENGINEER as 
provided in Section P-00700 Standard General Conditions for Procurement Contract. 

 
5.2 Progress Payments. BUYER shall make progress payments toward the Contract Price on 

the basis of SELLER’s Applications for Payment, submitted in accordance with 
Paragraph 10.01 of Section P-00700 Standard General Conditions for Procurement 
Contract and accompanied by ENGINEER’s recommendation of payment in accordance 
with Paragraph 10.02.A of Section P-00700 Standard General Conditions for 
Procurement Contract and Supplemental General Conditions, as follows: 

 
A. Five percent (5%) of each Lump Sum Pay Item included in Cost Proposal Form I, 

Payable in forty-five (45) calendar days upon Execution of Contract Agreement 

B. Five percent (5%) of each Lump Sum Pay Item included in Cost Proposal Form I, 
Payable in forty-five (45) calendar days upon Engineer’s acceptance of Seller’s final 
Shop Drawing submittals 

C. Thirty percent (30%) of each Lump Sum Pay Item included in Cost Proposal Form I, 
Payable in forty-five (45) calendar days upon Acceptance of Factory Tests: 

D. Ten percent (10%) of each Lump Sum Pay Item included in Cost Proposal Form I, 
Payable in forty-five (45) calendar days Upon ready for shipment. 

E. Twenty-five percent (25%) of each Lump Sum Pay Item included in Cost Proposal 
Form I, Payable in forty-five (45) calendar days from the respective delivery date at 
the Point of Destination.  
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F. Five percent (5%) of the Subtotal of Cost Proposal Form I, Payable in forty-five (45) 
calendar days upon Successful Startup and Commissioning of Power Generation 
System. 

G. Ten percent (10%) of the Subtotal of Cost Proposal Form I, Payable in forty-five 
(45) calendar days upon Successful Performance Testing of Power Generation 
System as Specified. 

H. Ten percent (10%) of the Subtotal of Cost Proposal Form I, Payable in forty-five 
(45) calendar days after Training of Buyer’s Personnel, Final Inspection and 
Acceptance, and final Operations and Maintenance Manuals submittal. 

I. Allowance items, payable in forty-five (45) calendar days upon Engineer’s 
acceptance of Seller’s Work associated with the respective allowance item. 

J. Unit Price items, payable in forty-five (45) calendar days upon Engineer’s 
acceptance of Seller’s Work associated with the respective unit price item. 

5.3 Final Payment.  SELLER shall submit final Application for Payment upon Completion 
as indicated in Paragraph 10.06 of Section P-00700 Standard General Conditions for 
Procurement Contracts. Upon receipt of the final Application for Payment accompanied 
by ENGINEER’s recommendation of payment in accordance with Paragraph 10.06 of 
Section P-00700 Standard General Conditions for Procurement Contract, BUYER shall 
pay the remainder of the Contract Price as recommended by ENGINEER. 

 
Article 6 - Seller's Representations 
 
In order to induce BUYER to enter into this Agreement, SELLER makes the following 
representations: 
 
6.1 SELLER has familiarized itself with the nature and extent of the Contract Documents, 

Work, site, locality, and all local conditions and Laws and Regulations that in any 
manner may affect cost, progress, performance of the Goods and Special Services. 

 
6.2 SELLER has given ENGINEER written notice of all conflicts, errors or discrepancies 

that he has discovered in the Contract Documents and the written resolution thereof by 
ENGINEER is acceptable to SELLER. 

 
6.3 SELLER is financially solvent and is experienced and competent to perform the type of 

work or to furnish the plant, materials, supplies or equipment to be performed or 
furnished by him. 

 
6.4 The Contract Documents are generally sufficient to indicate and convey understanding 

of all terms and conditions for performance and furnishing of the Goods and Special 
Services. 

 
Article 7 - Liquidated Damages and other Damages 
 
7.1 The BUYER and SELLER recognize that TIME IS OF THE ESSENCE of this 
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Agreement and that BUYER will suffer financial loss if the Goods are delivered at the 
Point of Destination and ready for receipt of delivery by BUYER within the times 
specified herein, plus any extensions thereof allowed in accordance with Article 7 of 
Section P-00700 Standard General Conditions for Procurement Contract.  The parties 
also recognize that the timely performance of services by others involved in the Project 
is materially dependent upon SELLER’s specific compliance with the requirements of 
Paragraph 3.3 above.  Further, they recognize the delays, expense and difficulties 
involved in providing the actual loss suffered by the BUYER if complete acceptable 
Goods are not delivered on time.  Accordingly, instead of requiring such proof, the 
parties agree that the SELLER shall pay BUYER liquidated damages in the amounts set 
forth in the Contract Agreement.   

 
 The liquidated damages sum is hereby agreed upon, not as a penalty but as liquidated 

damages, which the parties hereto have agreed to be proper and reasonable, and which 
the BUYER will suffer by reason of such default.  The BUYER reserves the right to 
retain and/or release liquidated damages until the SELLER has corrected the delay in 
the schedule or has met subsequent milestones. 

 
 Milestone 1: 
 The SELLER shall pay BUYER $300 each calendar day for each Submittal Item 

marked as "Yes" in the Schedule of Submittals LD Column, attached hereto as Exhibit 
A-1, for the first seven days of late submission. 

 
 The SELLER shall pay BUYER $600 each calendar day after seven days of late 

submission for each Submittal Item marked as "Yes" in the Schedule of Submittals LD 
Column, attached hereto as Exhibit A-1. 

 
 Milestone 2: 
 The SELLER shall pay BUYER $10,000 each calendar day that expires after the time 

specified herein for Milestone 2. 
 
 Milestone 3: 
 The SELLER shall pay BUYER $3,500 each calendar day that expires after the time 

specified herein for Milestone 3. 
 
 Completion: 
 The SELLER shall pay BUYER $3,500 each calendar day that expires after the time 

specified herein for Completion. 
 
Article 8 - Contract Documents 
 
8.1 The Contract Documents which comprise the Contract between BUYER and SELLER 

are attached hereto and made a part hereof and consist of the following: 
 
A. Proposal accepted by Buyer 

 



5063-99634 
      P-00500-6 

B. Cost Proposal Forms 
C. This Agreement and Notice to Proceed. 

 
D. Executive Order 117 Certificate 
 
E. New Jersey Business Registration Certificate 

 
F. Consent of Surety, P-00302 
 
G. Proposer’s Affidavit, P-00303 
 
H. Non-Collusion Affidavit, P-00304 
 
I. Statement of Ownership, P-00305 
 
J. Affirmative Action Affidavit, P-00306 
 
K. Acknowledgement of Receipt of Changes to RFP, P-00307 
 
L. Disclosure of Investments Activities in Iran, P-00405 
 
M. Performance Bond, Payment Bond and other required Bonds. 

 
N. Certificate of Insurance. 

 
O. Standard General Conditions for Procurement Contract, EJCDC Document P-

00700, 2013 edition. 
 

P. Procurement Supplementary Conditions, P-00800. 
 

Q. Technical Specifications (as listed in Table of Contents). 
 

R. The following which may be delivered or issued on or after the Effective Date of 
the Agreement and are not attached hereto:  
 
1. Change Orders. 

 
2. Written Amendment(s). 

 
3. Field Order(s). 

 
4. ENGINEER’s Written Interpretation(s). 

 
5. Exhibits to this Agreement (enumerated as follows): 

 
a. Exhibit A-1 Schedule of Submittals and Liquidated Damages. 
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b. Exhibit B-1 to Agreement between BUYER and SELLER dated 

________, Assignment of Contract; Consent to Assignment; and 
Acceptance of Assignment. 
 

c. Exhibit B-2 to Agreement between BUYER and SELLER dated 
________, Agreement to Assignment by SELLER’s Surety. 

 
6. Documentation submitted by SELLER prior to Notice of Award. 

8.2 The documents listed in Paragraph 8.1 are attached to this Agreement (except as 
expressly noted otherwise above). 

8.3 There are no Contract Documents other than those listed in this Article.    

8.4 The Contract Documents may be amended, modified, or supplemented only as provided 
in Paragraph 3.04 of Section P-00700 Standard General Conditions for Procurement 
Contract. 

Article 9 – Point Of Destination 
 
9.1 The place where the Goods are to be delivered is defined in Section P-00700 Standard 

General Conditions for Procurement Contract as the Point of Destination.  It is the 
BUYER’s intention that the Point of Destination is designated as follows: 

 
 Passaic Valley Sewerage Commission WWTP 
 600 Wilson Avenue 
 Newark, New Jersey 07105 
 
Article 10 - Miscellaneous 
 
10.1 Terms used in this Agreement will have the meanings indicated in Section P-00700 

Standard General Conditions for Procurement Contract and Procurement Supplementary 
Conditions. 

 
10.2 Assignment: 
 

A. SELLER shall not assign Contract without the express written consent of BUYER 
where consent can be given or withheld at Buyer’s sole discretion. 
 

B. BUYER has the right to assign the Contract for furnishing Goods and Special 
Services hereunder and SELLER shall accept such assignment.  Sample forms 
documenting the assignment of the Contract and consent of SELLER’s surety to the 
assignment are attached as exhibits to this Agreement. 
 
1. The Contract will be executed in the name of BUYER initially, and will be 

assigned to an Installation Contractor designated by BUYER. The assignment 
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will occur on the effective date of the agreement between BUYER and the 
Installation Contractor, which is expected to occur on or about January 2020. As 
of the date of acceptance of assignment by the Installation Contractor, all 
references in the Contract Documents to BUYER shall mean the designated 
contractor whose responsibilities will include the incorporation of the Goods. 
 

2. The assignment of the Contract shall relieve BUYER from all further 
obligations and liabilities under the Contract. After assignment, SELLER shall 
become a subcontractor to the assignee and, except as noted herein, all rights, 
duties, and obligations of BUYER under the Contract shall become the rights, 
duties and obligations of the assignee. 

 
3. After assignment: 

 
a. All performance warranties, and guarantees, including, but not limited to, all 

insurances, additional insured status, waivers of subrogation, bond 
coverages, indemnifications, limitation of liability, and remedies required by 
the Contract Documents will continue to run for the benefit of BUYER and, 
in addition, for the benefit of the assignee. 
 

b. Except as provided in this Paragraph 11.02.A.3.b, all rights, duties and 
obligations of ENGINEER to assignee and SELLER under this Contract 
will cease. 

 
1) ENGINEER will review SELLER’s Applications for Payment and make 

recommendations to assignee for payments as provided in Paragraphs 
10.02 and 10.06 of Section P-00700 Standard General Conditions for 
Procurement Contract. 
 

2) Upon the written request of either the assignee or SELLER, ENGINEER 
will issue with reasonable promptness such clarifications or 
interpretations of the Contract Documents, which shall be consistent 
with or reasonably inferable from the overall intent of the Contract 
Documents.  Such written clarifications and interpretations will be final 
and binding on assignee and SELLER unless: 
 
1. an appeal from ENGINEER’s clarification or interpretation is made 

within the time limits and in accordance with the dispute resolution 
procedures set forth in Article 13 of Section P-00700 Standard 
General Conditions for Procurement Contract; or 
 

2. if no such dispute resolution procedures have been set forth, a 
written notice of intention to appeal is delivered by assignee or 
SELLER to the other within 30 days after the date of such decision, 
and a formal proceeding is instituted by the appealing party in a 
forum of competent jurisdiction within 60 days after the date of such 
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decision (unless otherwise agreed to in writing by assignee and 
SELLER), to exercise such rights or remedies as the appealing party 
may have with respect to such clarification or interpretation in 
accordance with applicable Laws and Regulations. SELLER shall 
proceed with work to provide the Goods and Services in accordance 
with the Milestone and delivery times specified herein except where 
otherwise agreed by the BUYER or ENGINEER. BUYER shall 
continue to make payments in accordance with the provisions of the 
Contract. 

 
3) When rendering a clarification or interpretation under Paragraph 

11.02.A.3.b.2, ENGINEER will not show partiality to assignee or 
SELLER and will not be liable in connection with any clarification or 
interpretation rendered in good faith. 

 
c. No other assignment by a party hereto of any rights under or interests in the 

Contract Documents will be binding on another party hereto without the 
written consent of the party sought to be bound. Specifically but without 
limitation, moneys that may become due and moneys that are due may not 
be assigned without such consent (except to the extent that the effect of this 
restriction may be limited by law). Unless specifically stated to the contrary 
in any written consent to an assignment, no assignment will release or 
discharge the assignor from any duty or responsibility under the Contract 
Documents. 

 
10.3 Successors and Assigns.  BUYER and SELLER each binds itself, its  partners, 

successors, assigns and legal representatives to the other party hereto, its partners, 
successors, assigns and legal representatives in respect to all covenants, agreements and 
obligations contained in the Contract Documents. 

 
10.4 Severability.  Any provision or part of the Contract Documents held to be void or 

unenforceable under any Law or Regulation shall be deemed stricken, and all remaining 
provisions shall continue to be valid and binding upon BUYER and SELLER, who 
agree that the Contract Documents shall be reformed to replace such stricken provision 
or part thereof with a valid and enforceable provision that comes as close as possible to 
expressing the intention of the stricken provision. 

 
10.5 Business Address.  The business address of SELLER given herein is hereby designated 

as the place to which all notices, letters, and other communication to SELLER will be 
mailed or delivered.  The address of BUYER appearing herein is hereby designated as 
the place to which all notices, letters, and other communication to BUYER shall be 
mailed or delivered.  Either party may change its address at any time by an instrument in 
writing delivered to ENGINEER and the other party.   

 
 The address of the assignee as indicated in Exhibit B-1 is hereby designated as the place 

to which all notices, letters, and other communication to assignee shall be mailed or 
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delivered. 
 
10.6 This Agreement shall be construed in accordance with the laws of the State of New 

Jersey. 
 
10.7 SELLER agrees that: 
 

A. It hereby voluntarily and irrevocably submits itself to the jurisdiction and venue 
of any court of competent jurisdiction over the subject matter of this Agreement 
located within the State of New Jersey in which any litigation is brought based 
on or arising out of this Agreement. 

 
B. Any legal process or notice connected with any litigation may be served on 

SELLER by United States registered mail, postage prepaid, addressed to 
SELLER at its address stated in this Agreement for the furnishing of notices to 
SELLER or at SELLER's last known address, and that service in such manner 
shall constitute good and valid service of process upon SELLER. 

 
C. SELLER hereby waives any defense which might be available to it in any such 

litigation based on or alleging lack of jurisdiction or venue, or, if process is 
served in the manner provided in subparagraph "B" immediately above, invalid 
service of process, and that it will duly enter its appearance in any such action. 

 
D. This Agreement may be presented in court as conclusive evidence of the 

foregoing agreement. 
 
   
    (See following page) 
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IN WITNESS WHEREOF:  The parties hereto have executed this agreement the day and year first 
above mentioned. 

     PASSAIC VALLEY SEWERAGE COMMISSION 
 

(SEAL)     BY: _______________________________________ 
 
 

     ATTEST BY:________________________________ 
     PASSAIC VALLEY SEWERAGE COMMISSION  

 
 

      __________________________________________ 
                          SELLER NAME 

 
 

     BY: _______________________________________ 
                   SELLER 

 
 (SEAL) 

ATTEST BY:________________________________ 
                   SELLER 

 
 
Note: If SELLER is a corporation, an affidavit giving the principal the right to sign the 

Agreement must accompany the executed Agreement. 
 

 
      __________________________________________ 
                          NAME OF CORPORATION: 

 
 

     BY: _______________________________________ 
                  

 
 (CORPORATE SEAL) 

ATTEST BY:________________________________ 
 
 
 
 (ADD TYPED OR PRINTED NAMES OF OFFICER AND ATTESTING WITNESS) 
 
 
Date:        
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EXHIBIT A-1 

Schedule of Submittals and Applicable Liquidated Damages 

Schedule of Submittals 
P-00500 

A-5 Source:  00300, 2009, v1.2 

 

 

 
The list is not all-inclusive.  There are more requirements for Seller to "provide notice," to "advise," to "update," to 
"inform," etc., or to “submit” should a condition precedent occur. These have not been included in the list. It will however 
remain Seller's responsibility to comply with the submittal requirements whether or not the submittal is actually included on 
the following: 
 

Item 
No. 

 
Reference 
Document 

 
 

Submittals Item 

Submittal Dates  
LDs 

Apply? 
Calendar 

Days 
 

Event 
5.7 15562 Foundation interface Drawings for all 

furnished equipment indicating loads, 
dimensions, anchor bolt locations, embedded 
conduit, and other necessary details 

45 After Effective Date of the 
Agreement 

Yes 

5.8 15562 Duct outline Drawings including movements 
and clearances for insulation, lagging, 
stiffeners, and expansion joints 

60 After Effective Date of the 
Agreement 

No 

5.9 15562 CT exhaust expansion joint outline drawing 
and bill of materials 

60 After Effective Date of the 
Agreement 

No 

5.10 15562 Detail Drawings indicating all Buyer's piping 
and wiring connections including locations, 
sizes, types, materials, cable type, etc. 

60 After Effective Date of the 
Agreement 

No 

5.11 15562 Piping and Instrument Diagrams 60 After Effective Date of the 
Agreement 

Yes 

5.12 15562 Control panel and operator Work station 
outline and layout Drawings 

90 After Effective Date of the 
Agreement 

No 

5.13 15562 Drawings and data on accessory equipment 
including valves, fittings, and other 
components 

90 After Effective Date of the 
Agreement 

No 

5.14 15562 All turbine and governor data required to 
complete a mathematical model study of 
system stability 

30 After Effective Date of the 
Agreement 

No 

5.15 15562 A block diagram with significant transfer 
functions representing the turbine and 
governor satisfactory for computer studies 

30 After Effective Date of the 
Agreement 

No 

5.16 15562 Drawings indicating the size and location of 
all turbine ground pads 

45 After Effective Date of the 
Agreement 

No 

5.17 15562 Control system functional loop and logic 
diagrams 

90 After Effective Date of the 
Agreement 

No 

5.18 15562 Control operator HMI graphic display pages 
with descriptions of operator control actions 
linked to the graphics 

120 After Effective Date of the 
Agreement 

No 

5.19 15562 Control system and instrumentation 
input/output tabulations with descriptions 
and interface functions 

90 After Effective Date of the 
Agreement 

No 
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Schedule of Submittals 
P-00500 

A-7 Source:  00300, 2009, v1.2 

 

 

 
The list is not all-inclusive.  There are more requirements for Seller to "provide notice," to "advise," to "update," to 
"inform," etc., or to “submit” should a condition precedent occur. These have not been included in the list. It will however 
remain Seller's responsibility to comply with the submittal requirements whether or not the submittal is actually included on 
the following: 
 

Item 
No. 

 
Reference 
Document 

 
 

Submittals Item 

Submittal Dates  
LDs 

Apply? 
Calendar 

Days 
 

Event 
6.8 15910 Hazardous area classification drawings 

indicating location of leak sources, extent of 
area classification, and Code basis for area 
classification. 

30 After Effective Date of the 
Agreement 

No 

6.9 15910 Automatic Lube Oil Make-Up System 30 After Effective Date of the 
Agreement 

No 

6.10 15910 Mechanical piping and instrument diagrams 30 After Effective Date of the 
Agreement 

Yes 

6.11 15910 Remote Radiater dimension, weight and 
dimensional drawing including location and 
size of pipe connections 

30 After Effective Date of the 
Agreement 

Yes 

6.12 15910 Remote Radiater Performance Data: heat 
rejection rate, sound pressure level, fluid 
pressure dop, ambient capability, air flow per 
fan, motor nameplate data 

30 After Effective Date of the 
Agreement 

No 

6.13 15910 Mechanical piping certified drawings 
indicating all oil, water, fuel, etc., piping 
connections to Buyer's piping 

60 After Effective Date of the 
Agreement 

Yes 

6.14 15910 Exhaust gas emission data (max values at 
1/2, 3/4 and full loads) 

45 After Effective Date of the 
Agreement 

No 

6.15 15910 Electrical one-line diagrams including the 
engine control panel, switchgear and engine 
generator master control panel 

30 After Effective Date of the 
Agreement 

Yes 

6.16 15910 Detailed schematic drawings of all electrical 
and control wiring 

120 After Effective Date of the 
Agreement 

No 

6.17 15910 Instrument and service air requirements 30 After Effective Date of the 
Agreement 

No 

6.18 15910 Erection details 90 After Effective Date of the 
Agreement 

No 

6.19 15910 Atmospheric temperature power correction 
curves 

30 After Effective Date of the 
Agreement 

No 

6.20 15910 Atmospheric temperature heat rate correction 
curves 

30 After Effective Date of the 
Agreement 

No 

6.21 15910 Alternator insulation class and temperature 
ratings and winding pitch 

30 After Effective Date of the 
Agreement 

No 
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The list is not all-inclusive.  There are more requirements for Seller to "provide notice," to "advise," to "update," to 
"inform," etc., or to “submit” should a condition precedent occur. These have not been included in the list. It will however 
remain Seller's responsibility to comply with the submittal requirements whether or not the submittal is actually included on 
the following: 
 

Item 
No. 

 
Reference 
Document 

 
 

Submittals Item 

Submittal Dates  
LDs 

Apply? 
Calendar 

Days 
 

Event 
6.22 15910 Voltage magnitude and frequency curves 

during the starting sequence of adding the 
specified load blocks 

30 After Effective Date of the 
Agreement 

No 

6.23 15910 Maximum output short circutie kvA 
available. 

30 After Effective Date of the 
Agreement 

No 

6.24 15910 Complete description of generator excitation 
system. 

30 After Effective Date of the 
Agreement 

No 

6.25 15910 Generator loss curves 30 After Effective Date of the 
Agreement 

No 

6.26 15910 Voltage dip and speed deviation curves 
versus time 

30 After Effective Date of the 
Agreement 

No 

6.27 15910 Reactive capability versus kilowatt load 
curves 

30 After Effective Date of the 
Agreement 

No 

6.28 15910 Thermal damage curve illustrating volts/hertz 
versus time for the generator 

30 After Effective Date of the 
Agreement 

No 

6.29 15910 Generator voltage decay curve with loss of 
exciter 

30 After Effective Date of the 
Agreement 

No 

6.30 15910 Generator "V" curves 30 After Effective Date of the 
Agreement 

No 

6.31 15910 Zero power factor rated current saturation 
curve 

30 After Effective Date of the 
Agreement 

No 

6.32 15910 No-load saturation curve 30 After Effective Date of the 
Agreement 

No 

6.33 15910 Synchronous impedance curve 30 After Effective Date of the 
Agreement 

No 

6.34 15910 Current transformer ratio correction factor 
and excitation curves 

30 After Effective Date of the 
Agreement 

No 

6.35 15910 Generator design parameters 30 After Effective Date of the 
Agreement 

No 

6.36 15910 Direct axis subtransient reactance, Xd'', in 
percent (machine base) 

30 After Effective Date of the 
Agreement 

No 

6.37 15910 Direct axis transient reactance, Xd', in 
percent (machine base) 

30 After Effective Date of the 
Agreement 

No 

6.38 15910 Armature X/R ratio 30 After Effective Date of the 
Agreement 

No 

6.39 15910 Zero sequence reactance, Xo, in percent 
(machine base) 

30 After Effective Date of the 
Agreement 

No 

 
 





Power Generation System 
193946 

EXHIBIT A-1 

Schedule of Submittals and Applicable Liquidated Damages 

Schedule of Submittals 
P-00500 

A-10 Source:  00300, 2009, v1.2 

 

 

 
The list is not all-inclusive.  There are more requirements for Seller to "provide notice," to "advise," to "update," to 
"inform," etc., or to “submit” should a condition precedent occur. These have not been included in the list. It will however 
remain Seller's responsibility to comply with the submittal requirements whether or not the submittal is actually included on 
the following: 
 

Item 
No. 

 
Reference 
Document 

 
 

Submittals Item 

Submittal Dates  
LDs 

Apply? 
Calendar 

Days 
 

Event 
7.6 16031 Detailed information on the capability of the 

generator to respond to a system upset 
situation, where a large portion of the system 
load is applied to the unit and load shedding 
is required 

30 After Effective Date of the 
Agreement 

Yes 

7.7 16031 All generator, exciter, power system 
stabilizer and regulator data required to 
complete a mathematical model study of 
system stability. 

30 After Effective Date of the 
Agreement 

Yes 

7.8 16031 Provide a block diagram and parameter 
values for the significant transfer functions 
(representing the generator, excitation, power 
system stabilizer and governor) satisfactory 
for transient and dynamic computer studies 

30 After Effective Date of the 
Agreement 

Yes 

7.9 16031 Reactive power capability versus real power 
capability curve 

30 After Effective Date of the 
Agreement 

No 

7.10 16031 Generator performance data including 
reactance, resistance, time constants, inertia, 
damping, saturation factors and saturation 
curves. 

30 After Effective Date of the 
Agreement 

No 

7.11 16031 Electrical Load List - (Provides start-up, 
standby, and operating electrical loads) 

30 After Effective Date of the 
Agreement 

No 

7.12 16031 Generator/Medium Voltage Single-Line 
Diagram - (Shows overall power system 
configuration, scope of supply, metering and 
relaying. This is an initial issue and must be 
reviewed by the Buyer. The drawing shall be 
revised per Buyer comments.) 

30 After Effective Date of the 
Agreement 

No 

7.13 16031 Three-Line diagram - (Shows the generator 
and medium voltage three-line diagram for 
the Seller's scope of supply) 

30 After Effective Date of the 
Agreement 

No 

7.14 16031 Critical speeds of generator 30 After Effective Date of the 
Agreement 

No 
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The list is not all-inclusive.  There are more requirements for Seller to "provide notice," to "advise," to "update," to 
"inform," etc., or to “submit” should a condition precedent occur. These have not been included in the list. It will however 
remain Seller's responsibility to comply with the submittal requirements whether or not the submittal is actually included on 
the following: 
 

Item 
No. 

 
Reference 
Document 

 
 

Submittals Item 

Submittal Dates  
LDs 

Apply? 
Calendar 

Days 
 

Event 
7.15 16031 Generator loss curve and excitation power 

requirement curve including total electrical 
losses for generation capability for rated and 
unity power factors. Curve shall include the 
total mechanical or fixed losses. 

30 After Effective Date of the 
Agreement 

No 

7.16 16031 Generator "Vee" curves 30 After Effective Date of the 
Agreement 

No 

7.17 16031 Zero and rated power factor current 
saturation curves 

30 After Effective Date of the 
Agreement 

No 

7.18 16031 No load saturation curves 30 After Effective Date of the 
Agreement 

No 

7.19 16031 Generator allowable negative sequence 
versus time curve 

30 After Effective Date of the 
Agreement 

No 

7.20 16031 Generator current decrement curves for 3- 
phase, line-to-line, and line-to-neutral short- 

30 After Effective Date of the 
Agreement 

No 

7.21 16031 Generator current transformer secondary 
excitation characteristic curve 

30 After Effective Date of the 
Agreement 

No 

7.22 16031 Generator current transformer ratio 
correction factor curve 

30 After Effective Date of the 
Agreement 

No 

7.23 16031 Generator current transformer thermal rating 30 After Effective Date of the 
Agreement 

No 

7.24 16031 Generator current transformer mechanical 
rating 

30 After Effective Date of the 
Agreement 

No 

7.25 16031 Generator current transformer ANSI 
metering and relaying accuracy class 

30 After Effective Date of the 
Agreement 

No 

7.26 16031 Generator current transformer secondary 
resistance at 77.0° F 

30 After Effective Date of the 
Agreement 

No 

7.27 16031 Generator current transformer phase angle 
correction factor curves 

30 After Effective Date of the 
Agreement 

No 

7.28 16031 Generator current transformer correction 
factor curves 

30 After Effective Date of the 
Agreement 

No 

7.29 16031 Complete listing of all accessory equipment 
with instrument ranges and recommended 
contact set points 

90 After Effective Date of the 
Agreement 

No 

7.30 16031 List of all control devices and/or process set 
points, ranges, and flow quantities 

90 After Effective Date of the 
Agreement 

No 

7.31 16031 Listing of accessory equipment to be shipped 
loose to jobsite 

120 After Effective Date of the 
Agreement 

No 
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The list is not all-inclusive.  There are more requirements for Seller to "provide notice," to "advise," to "update," to 
"inform," etc., or to “submit” should a condition precedent occur. These have not been included in the list. It will however 
remain Seller's responsibility to comply with the submittal requirements whether or not the submittal is actually included on 
the following: 
 

Item 
No. 

 
Reference 
Document 

 
 

Submittals Item 

Submittal Dates  
LDs 

Apply? 
Calendar 

Days 
 

Event 
7.32 16031 Drawings of all separately mounted 

equipment indicating information required 
for setting, piping, and wiring the items 

60 After Effective Date of the 
Agreement 

No 

7.33 16031 Drawings indicating location of all generator 
junction boxes and electrical accessories 
requiring embedded conduit in the turbine 
generator pedestal, including recommended 
quantities and sizes of conduits into each 
junction box or piece of equipment 

90 After Effective Date of the 
Agreement 

No 

7.34 16031 Drawings indicating the size and location of 
all generator ground pads 

90 After Effective Date of the 
Agreement 

No 

7.35 16031 Drawings indicating electrical connection 
details to the generator terminals, generator 
neutral enclosure, and generator current 
transformers 

90 After Effective Date of the 
Agreement 

No 

7.36 16031 Detailed schematic drawings of all electrical 
control wiring 

90 After Effective Date of the 
Agreement 

No 

7.37 16031 All certified drawings required to indicate 
miscellaneous piping and wiring connections 
and any other piping and wiring connections 
not indicated on previous drawings. This 
shall include piping diagrams as required to 
indicate manufacturer's requirements for the 
Buyer's piping systems. 

90 After Effective Date of the 
Agreement 

No 

7.38 16031 Arrangement drawings of all piping and 
accessories furnished, as required for the 
Engineer's check of the layout of these items 

90 After Effective Date of the 
Agreement 

No 

7.39 16031 Drawings as required to indicate the details 
of construction and internal wiring of all 
equipment and equipment components 
furnished. Detail drawings of standard 
gauges, instruments, valves, and similar 
miscellaneous items. 

180 After Effective Date of the 
Agreement 

No 















 
  P-00500 

B-1 

EXHIBIT B-1 to Agreement Between Buyer and Seller  
 

Dated        
 

ASSIGNMENT OF CONTRACT, CONSENT TO ASSIGNMENT, AND 
ACCEPTANCE OF ASSIGNMENT 

This assignment will be effective on the Effective Date of the Agreement between Buyer 
and Installation Contractor. 
The Contract between Passaic Valley Sewerage Commission (“Buyer”) and _ _ _ _ _ _ _ 
_ _ _ _ _ _ _ _ _ _(“Seller”) for furnishing Goods and Special Services under the Contract 
Documents entitled Passaic Valley Sewerage Commission Power Generation System 
Procurement is hereby assigned, transferred, and set over to _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
_ _ _ (“Installation Contractor”).   Installation Contractor shall be totally responsible for 
the performance of Seller and for the duties, rights and obligations of Buyer, not 
otherwise retained by Buyer, under the terms of the Contract between Buyer and Seller. 

 
ASSIGNMENT DIRECTED BY: Passaic Valley Sewerage Commission  
                       Buyer 
(If Buyer is a corporation, attach evidence 
of authority to sign.  If Buyer is a public By:    
body, attach evidence of authority to sign             (Signature)                 (Title) 
and resolution or other documents authorizing  
execution of Buyer-Seller Agreement.) 

Address for giving notices  
 

To Be Determined     
 

600 Wilson Avenue     
 

Newark, NJ 07105     
 
ASSIGNMENT  
ACKNOWLEDGED AND ACCEPTED BY:    
                      Seller 
 
(If Seller is a corporation, attach By:    
evidence of authority to sign.)             (Signature)                 (Title) 
 
ASSIGNMENT ACCEPTED BY:    
           Installation Contractor 
(If Installation Contractor is a  
corporation, attach evidence of authority By:    
to sign.) 

Address for giving notices  
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EXHIBIT B-2 to Agreement Between Buyer and Seller  
       

Dated      
 

AGREEMENT TO ASSIGNMENT BY SELLER’S SURETY 
 
 
Surety hereby acknowledges and agrees that the Contract for furnishing Goods and 
Special Services under the Contract Documents entitled Passaic Valley Sewerage 
Commission Power Generation System Procurement by and between Passaic Valley 
Sewerage Commission (“Buyer”) and _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
(“Seller”) may be assigned, transferred, and set over to _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ 
_  (“Installation Contractor”), in accordance with Paragraph 11.02 of Agreement between 
Buyer and Seller. 
 
Surety further agrees that, upon assignment of the Contract, the Installation 
Contractor shall have all the rights of the Buyer under the Procurement Performance 
Bond and Procurement Maintenance Bond. 
 
 
 (Corporate Seal)   Surety 
 
 
  Company:    
 
 
  By:    
                 Signature and Title 
           (Attach Power of Attorney) 
 

Address for giving notices  
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SECTION P-00601 
 

MAINTENANCE BOND 
 
 
KNOW ALL MEN BY THESE PRESENTS, that we ___________________________, hereinafter  
 
called Principal, as Principal, and ____________________________, a corporation of the State of  
 
_____________________, hereinafter called Surety, as Surety, are held and firmly bound unto 
 
___________________________________________________________________, hereinafter called 
 
Obligee in the sum of _____________________________________________ DOLLARS, lawful money 
of the United States of America, to be paid to the said Obligee, or its successors or assigns, to the 
payment of which sum well and truly to be made, we do bind ourselves, our heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents.  
 
SIGNED, sealed and dated this ____________________________ day of ____________, 20___ 
 
WHEREAS, the Principal entered into a contract with the said Obligee, dated _______________ 
 
_______________ for____________________________________________________________ 
 
__________________________________________________________________________ and 
 
WHEREAS, the Obligee requires that these presents be executed on or before the final completion and 
acceptance of said contract and 
 
WHEREAS said contract was completed and accepted on the ____________________________ day of  
 
__________________________, 20___. 
 
NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH, that if the Principal shall 
remedy, without cost to the Obligee, any defects which may develop during a period of ___________ 
from the date of completion and acceptance of the work performed under the contract, caused by 
defective or inferior materials or workmanship, then this obligation shall be void; otherwise it shall be and 
remain in full force and effect. 
 
 
Attest: 
 
___________________________ By: ____________________________________________ 

Principal 
 
 
Attest: 
 
___________________________ By: ____________________________________________ 

Surety 
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PERFORMANCE BOND 
FOR PROCUREMENT CONTRACTS 

 
Any singular reference to Seller, Surety, Buyer, or other party shall be considered plural where applicable. 
 
SELLER (Name and Address):    SURETY (Name and Address of Principal                 
                                 Place of Business): 
 
BUYER (Name and Address): 
 
 
CONTRACT 
  Date: 
  Amount: 
  Description (Name and Location): 
 
BOND 
  Date (Not earlier than Contract Date): 
 Bond Number:   
 Amount: 
  Modifications to this Bond Form: 
 
 
Surety and Seller, intending to be legally bound hereby, subject to the terms set forth below, do each 
cause this Performance Bond to be duly executed on its behalf by its authorized officer, agent, or 
representative. 
 
Seller as Principal     Surety 
  Company:   (Corp. Seal)     Company:    (Corp. Seal) 
 
  Signature:          Signature:       
  Name and Title:        Name and Title: 
          (Attach Power of Attorney) 
       Address: 
        
       Telephone Number: 
 
(Space is provided below for signatures of additional parties, if required.) 
 
Seller as Principal     Surety 
  Company:   (Corp. Seal)      Company:    (Corp. Seal) 
 
  Signature:           Signature:       
  Name and Title:         Name and Title: 
        Address: 
        Telephone Number: 
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1.   Seller and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, 
successors and assigns to Buyer for the performance of the Contract, which is incorporated herein by 
reference.  For purposes of this bond, Buyer means Buyer’s assigns, if and when Buyer has assigned 
the Contract. 

 
2.   If Seller performs the Contract, Surety and Seller have no obligation under this Bond, except to 

participate in conferences as provided in Paragraph 3.1. 
 
3.   If there is no Buyer Default, Surety's obligation under this Bond shall arise after: 
 

3.1. Buyer has notified Seller and Surety pursuant to Paragraph 10 that Buyer is considering 
declaring a Seller Default and has requested and attempted to arrange a conference with Seller 
and Surety to be held not later than 15 days after receipt of such notice to discuss methods of 
performing the Contract.  (If Buyer, Seller, and Surety agree, Seller shall be allowed a 
reasonable time to perform the Contract, but such an agreement shall not waive Buyer's right, if 
any, subsequently to declare a Seller Default); and 

 
3.2. Buyer has declared a Seller Default and formally terminated Seller's right to complete the 

Contract.  Such Seller Default shall not be declared earlier than 20 days after Seller and Surety 
have received notice as provided in Paragraph 3.1; and 

 
3.3. Buyer has agreed to pay the Balance of the Contract Price to: 

     
a.  Surety in accordance with the terms of the Contract; 

 
b. Another seller selected pursuant to Paragraph 4.3 to perform the Contract. 

 
4.   When Buyer has satisfied the conditions of Paragraph 3, Surety shall promptly and at Surety's expense 

take one of the following actions: 
 

4.1.  Arrange for Seller, with consent of Buyer, to perform and complete the Contract; or 
  

4.2. Undertake to perform and complete the Contract itself, through its agents or through 
independent contractors; or 

  
4.3. Obtain bids or negotiated proposals from qualified sellers acceptable to Buyer for a contract for 

performance and completion of the Contract, arrange for a contract to be prepared for execution 
by Buyer and a seller selected with Buyer's concurrence, to be secured with performance and 
payment bonds executed by a qualified surety equivalent to the Bonds issued on the Contract, 
and pay to Buyer the amount of damages as described in Paragraph 6 in excess of the Balance of 
the Contract Price incurred by Buyer  resulting from Seller Default; or 

  
 4.4. Waive its right to perform and complete, arrange for completion, or obtain a new seller, and with 

reasonable promptness under the circumstances, either: 
  

a. determine the amount for which it may be liable to Buyer and, as soon as practicable after 
the amount is determined, tender payment therefor to Buyer; or 
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b. deny liability in whole or in part and notify Buyer citing reasons therefor. 

 
5.   If Surety does not proceed as provided in Paragraph 4 with reasonable promptness, Surety shall be 

deemed to be in default on this Bond 15 days after receipt of an additional written notice from Buyer 
to Surety demanding that Surety perform its obligations under this Bond, and Buyer shall be entitled 
to enforce any remedy available to Buyer.  If Surety proceeds as provided in paragraph 4.4, and Buyer 
refuses the payment tendered or Surety has denied liability, in whole or in part, without further notice 
Buyer shall be entitled to enforce any remedy available to Buyer. 

 
6.  After Buyer has terminated Seller's right to complete the Contract, and if Surety elects to act under 

Paragraph 4.1, 4.2, or 4.3, then the responsibilities of Surety to Buyer shall not be greater than those 
of Seller under the Contract, and the responsibilities of Buyer to Surety shall not be greater than those 
of Buyer under the Contract.  To a limit of the amount of this Bond, but subject to commitment by 
Buyer of the Balance of the Contract Price to mitigation of costs and damages on the Contract, Surety 
is obligated without duplication for: 

 
6.1. the responsibilities of Seller for correction or replacement of defective Goods and Special 

Services and completion of the Contract; 
  

6.2. Additional legal, design professional, and delay costs resulting from Seller's Default, and 
resulting from the actions of or failure to act of Surety under Paragraph 4; and 

 
6.3. Liquidated damages, or if no liquidated damages are specified in the Contract, actual damages 

caused by delayed performance or non-performance of Seller. 
 
7.  Surety shall not be liable to Buyer or others for obligations of Seller that are unrelated to the Contract, 

and the Balance of the Contract Price shall not be reduced or set off on account of any such unrelated 
obligations.  No right of action shall accrue on this Bond to any person or entity other than Buyer or 
its heirs, executors, administrators, successors, or assigns. 

 
8.   Surety hereby waives notice of any change, including changes of time, to the Contract or to related 

subcontracts, purchase orders and other obligations. 
 
9.  Any proceeding, legal or equitable, under this Bond may be instituted in any court of competent 

jurisdiction in the location of the Point of Destination, and shall be instituted within two years after 
Seller Default or within two years after Seller ceased working or within two years after Surety refuses 
or fails to perform its obligations under this Bond, whichever occurs first.  If the provisions of this 
paragraph are void or prohibited by law, the minimum period of limitation available to sureties as a 
defense in the jurisdiction of the suit shall be applicable. 

 
10. Notice to Surety, Buyer or Seller shall be mailed or delivered to the address shown on the signature 

page. 
 
11. When this Bond has been furnished to comply with a statutory or other legal requirement in the 

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

 
12. Definitions. 
 

12.1. Balance of the Contract Price: The total amount payable by Buyer to Seller under the Contract 
after all proper adjustments have been made, including allowance to Seller of any amounts 
received or to be received by Buyer in settlement of insurance or other Claims for damages to 
which Seller is entitled, reduced by all valid and proper payments made to or on behalf of Seller 
under the Contract.   

 
12.2. Contract: The agreement between Buyer and Seller identified on the signature page, including 

all Contract Documents and changes thereto.  
  

12.3. Seller Default: Failure of Seller, which has neither been remedied nor waived, to perform or 
otherwise to comply with the terms of the Contract. 

 
12.4. Buyer Default: Failure of Buyer, which has neither been remedied nor waived, to pay Seller as 

required by the Contract or to perform and complete or comply with the other terms thereof. 
 
 



EJCDC P-615 Payment Bond for Procurement Contracts 
Published jointly by National Society of Professional Engineers, American Council of Engineering Companies,  

American Society of Civil Engineers, and Associated General Contractors of America. 2010.  All rights reserved.  
 P-00615-1   

PAYMENT BOND 
FOR PROCUREMENT CONTRACTS 

 
Any singular reference to Seller, Surety, Buyer or other party shall be considered plural where applicable. 
 
SELLER (Name and Address):    SURETY (Name and Address of Principal  
                              Place of Business): 
 
BUYER (Name and Address): 
 
 
CONTRACT 
 Date: 
 Amount: 
 Description (Name and Location): 
 
          
BOND 
 Date (Not earlier than Contract Date): 
 Bond Number:   
 Amount: 
 Modifications to this Bond Form: 
 
 
Surety and Seller, intending to be legally bound hereby, subject to the terms set forth below, do each 
cause this Payment Bond to be duly executed on its behalf by its authorized officer, agent, or 
representative. 
 
Seller as Principal     Surety 
  Company:   (Corp. Seal)     Company:    (Corp. Seal) 
 
  Signature:          Signature:       
  Name and Title:        Name and Title: 
            (Attach Power of Attorney) 
       Address: 
       Telephone Number: 
 
(Space is provided below for signatures of additional parties, if required.) 
 
Seller as Principal     Surety 
  Company:   (Corp. Seal)      Company:    (Corp. Seal) 
 
  Signature:           Signature:       
  Name and Title:         Name and Title: 
        Address: 
        Telephone Number: 
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1. Seller and Surety, jointly and severally, bind themselves, their heirs, executors, administrators, 
successors and assigns to Buyer to pay for labor, materials and equipment furnished for use in the 
performance of the Contract, which is incorporated herein by reference.  For purposes of this bond, 
Buyer means Buyer’s assigns, if and when Buyer has assigned the Contract. 

2. With respect to Buyer, this obligation shall be null and void if Seller: 

2.1. Promptly makes payment, directly or indirectly, for all sums due Claimants, and 

2.2. Defends, indemnifies and holds harmless Buyer from all claims, demands, liens or suits by any 
person or entity who furnished labor, materials or equipment for use in the performance of the 
Contract, provided Buyer has promptly notified Seller and Surety (at the addresses described in 
Paragraph 12) of any claims, demands, liens or suits and tendered defense of such claims, 
demands, liens or suits to Seller and Surety, and provided there is no Buyer Default. 

3. With respect to Claimants, this obligation shall be null and void if Seller promptly makes payment, 
directly or indirectly, for all sums due. 

4. Surety shall have no obligation to Claimants under this Bond until: 

4.1. Claimants who are employed by or have a direct contract with Seller have given notice to 
Surety (at the address described in Paragraph 12) and sent a copy, or notice thereof, to Buyer 
stating that a claim is being made under this Bond and, with substantial accuracy, the amount 
of the claim. 

 4.2. Claimants who do not have a direct contract with Seller: 
 
  a. Have furnished written notice to Seller and sent a copy, or notice thereof, to Buyer, within 

90 days after having last performed labor or last furnished materials or equipment included 
in the claim stating, with substantial accuracy, the amount of the claim and the name of the 
party to whom the materials were furnished or supplied or for whom the labor was done or 
performed; and 

  b. Have either received a rejection in whole or in part from Seller or not received within 30 
days of furnishing the above notice any communication from Seller by which Seller had 
indicated the claim will be paid directly or indirectly; and 

  c. Not having been paid within the above 30 days, have sent a written notice to Surety (at the 
address described in Paragraph 12) and sent a copy, or notice thereof, to Buyer stating that 
a claim is being made under this Bond and enclosing a copy of the previous written notice 
furnished to Seller. 

5. If a notice required by Paragraph 4 is given by Buyer to Seller or to Surety, that is sufficient 
compliance. 

6. Reserved. 

7. Surety’s total obligation shall not exceed the amount of this Bond, and the amount of this bond shall 
be credited for any payments made in good faith by Surety. 

8. Amounts owed by Buyer to Seller under the Contract shall be used for the performance of the 
Contract and to satisfy claims, if any, under any Performance Bond.  By Seller furnishing and Buyer 
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accepting this Bond, they agree that all funds earned by Seller in the performance of the Contract are 
dedicated to satisfy obligations of Seller and Surety under this Bond, subject to Buyer’s priority to 
use the funds for the completion of the furnishing the Goods and Special Services. 

9. Surety shall not be liable to Buyer, Claimants or others for obligations of Seller that are unrelated to 
the Contract.  Buyer shall not be liable for payment of any costs or expenses of any Claimant under 
this Bond, and shall have under this Bond no obligation to make payments to, give notices on behalf 
of, or otherwise have obligations to Claimants under this Bond. 

10. Surety hereby waives notice of any change, including changes of time, to the Contract or to related 
subcontracts, purchase orders, and other obligations. 

11. No suit or action shall be commenced by a Claimant under this Bond other than in a court of 
competent jurisdiction in the location in which the Goods relevant to the claim are located or after 
the expiration of one year from the date (1) on which the Claimant gave the notice required by 
Paragraph 4.1 or paragraph 4.2.3, or (2) on which the last labor or service was performed by anyone 
or the last materials or equipment were furnished by anyone under the Contract, whichever of (1) or 
(2) first occurs.  If the provisions of this paragraph are void or prohibited by law, the minimum 
period of limitation available to sureties as a defense in the jurisdiction of the suit shall be 
applicable. 

12. Notice to Surety, Buyer or Seller shall be mailed or delivered to the addresses shown on the 
signature page.  Actual receipt of notice by Surety, Buyer or Seller, however accomplished, shall be 
sufficient compliance as of the date received at the address shown on the signature page. 

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

14. Upon request of any person or entity appearing to be a potential beneficiary of this Bond, Seller shall 
promptly furnish a copy of this Bond or shall permit a copy to be made. 

15. Definitions 

15.1 Claimant: An individual or entity having a direct contract with Seller or with a Subcontractor 
of Seller to furnish labor, materials or equipment for use in the performance of the Contract.  
The intent of this Bond shall be to include without limitation in the terms “labor, materials or 
equipment” that part of water, gas, power, light, heat, oil, gasoline, telephone service or rental 
equipment used in the Contract, architectural and engineering services required for furnishing 
the Goods and Special Services by Seller and Seller’s Subcontractors, and all other items for 
which a mechanic’s lien may be asserted in the jurisdiction where the labor, materials or 
equipment were furnished. 

15.2. Contract: The agreement between Buyer and Seller identified on the signature page, including 
all Contract Documents and changes thereto. 

15.3. Buyer Default: Failure of Buyer, which has neither been remedied nor waived, to pay Seller as 
required by the Contract or to perform and complete or comply with the other terms thereof. 
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STANDARD GENERAL CONDITIONS 
FOR PROCUREMENT CONTRACTS

ARTICLE 1 DEFINITIONS AND TERMINOLOGY

1.01 Defined Terms

A.  Whenever used in the Bidding Requirements or Contract Documents and printed with initial 
capital letters, the terms listed below will have the meanings indicated which are applicable to 
the singular or plural thereof.  In addition to terms specifically defined, terms with initial capital 
letters in the Contract Documents include references to identified articles and paragraphs, and the 
titles of other documents or forms.

1. Addenda—Written or graphic instruments issued prior to the opening of Bids which 
clarify, correct, or change the Bidding Requirements or the proposed Contract 
Documents.

2. Agreement—The written instrument signed by both Buyer and Seller covering the Goods 
and Special Services and which lists the Contract Documents in existence on the 
Effective Date of the Agreement.

3. Application for Payment—The form acceptable to Buyer which is used by Seller in 
requesting progress and final payments and which is accompanied by such supporting 
documentation as is required by the Contract Documents.

4. Bid— The offer or proposal of a Seller submitted on the prescribed form setting forth the 
prices for the Goods and Special Services to be provided.

5. Bidder—The individual or entity that submits a Bid directly to Buyer.

6. Bidding Documents—The Bidding Requirements and the proposed Contract Documents 
(including all Addenda).

7. Bidding Requirements—The advertisement or invitation to bid, Instructions to Bidders, 
Bid security of acceptable form, if any, and Bid Form with any supplements.

8. Buyer—The individual or entity purchasing the Goods and Special Services.

9. Change Order—A document which is signed by Seller and Buyer and authorizes an 
addition, deletion, or revision to the Contract Documents or an adjustment in the Contract 
Price or the Contract Times, issued on or after the Effective Date of the Agreement.  
Change Orders may be the result of mutual agreement by Buyer and Seller, or of 
resolution of a Claim.
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10. Claim—A demand or assertion by Buyer or Seller seeking an adjustment of Contract
Price or Contract Times, or both, or other relief with respect to the terms of the Contract.   
A demand for money or services by a third party is not a Claim.

11. Contract—The entire and integrated written agreement between Buyer and Seller 
concerning the Goods and Special Services.  The Contract supersedes prior negotiations, 
representations, or agreements, whether written or oral.

12. Contract Documents—Those items so designated in the Agreement.  Shop Drawings and 
other Seller submittals are not Contract Documents, even if accepted, reviewed, or 
approved by Engineer or Buyer. 

13. Contract Price—The moneys payable by Buyer to Seller for furnishing the Goods and 
Special Services in accordance with the Contract Documents as stated in the Agreement.

14. Contract Times—The times stated in the Agreement by which the Goods must be 
delivered and Special Services must be furnished.

15. Drawings—That part of the Contract Documents prepared or approved by Engineer 
which graphically shows the scope, extent, and character of the Goods and Special 
Services to be furnished by Seller.  Shop Drawings and other Seller submittals are not 
Drawings as so defined.

16. Effective Date of the Agreement—The date indicated in the Agreement on which it 
becomes effective, but if no such date is indicated, it means the date on which the 
Agreement is signed and delivered by the last of the two parties to sign and deliver.

17. Engineer—The individual or entity designated as such in the Agreement.

18. Field Order—A written order issued by Engineer which requires minor changes in the 
Goods or Special Services but which does not involve a change in the Contract Price or 
Contract Times.  

19. General Requirements—Sections of Division 1 of the Specifications. The General 
Requirements pertain to all sections of the Specifications.  

20. Goods—The tangible and movable personal property that is described in the Contract 
Documents, regardless of whether the property is to be later attached to realty.

21. Goods and Special Services—The full scope of materials, equipment, other items, and 
services to be furnished by Seller, including Goods, as defined herein, and Special 
Services, if any, as defined herein.  This term refers to both the Goods and the Special 
Services, or to either the Goods or the Special Services, and to any portion of the Goods 
or the Special Services, as the context requires.
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22. Laws and Regulations; Laws or Regulations—Any and all applicable laws, rules, 
regulations, ordinances, codes, and orders of any and all governmental bodies, agencies, 
authorities, and courts having jurisdiction.

23. Milestone—A principal event specified in the Contract Documents relating to an 
intermediate completion date or time prior to the Contract Times.  

24. Notice of Award—The written notice by Buyer to the Successful Bidder stating that upon 
timely compliance by the Successful Bidder with the conditions precedent listed therein, 
Buyer will sign and deliver the Agreement. 

25. Notice to Proceed—A written notice given by Buyer to Seller fixing the date on which 
the Contract Times commence to run and on which Seller shall start to perform under the 
Contract.

26. Point of Destination—The specific address of the location where delivery of the Goods 
shall be made, as stated in the Agreement.

27. Project—The total undertaking of which the Goods and Special Services may be the 
whole, or only a part.  

28. Project Manual—The documentary information prepared for bidding and furnishing the 
Goods and Special Services.  A listing of the contents of the Project Manual is contained 
in its table of contents.

29. Samples—Physical examples of materials, equipment, or workmanship that are 
representative of some portion of the Goods and Special Services and which establish the 
standards by which such portion of the Goods and Special Services will be judged.

30. Seller—The individual or entity furnishing the Goods and Special Services.

31. Shop Drawings—All drawings, diagrams, illustrations, schedules, and other data or 
information which are specifically prepared or assembled by or for Seller and submitted 
by Seller to illustrate some portion of the Goods and Special Services.

32. Special Services—Services associated with the Goods to be furnished by Seller as 
required by the Contract Documents.

33. Specifications—That part of the Contract Documents consisting of written requirements 
for materials, equipment, systems, standards and workmanship as applied to the 
furnishing of the Goods and Special Services, and certain administrative requirements 
and procedural matters applicable thereto.  

34. Successful Bidder—The Bidder submitting a responsive Bid, to whom Buyer makes an 
award.
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35. Supplementary Conditions—That part of the Contract Documents which amends or 
supplements these General Conditions.  

36. Work Change Directive—A written statement to Seller issued on or after the Effective 
Date of the Agreement and signed by Buyer ordering an addition, deletion, or other 
revision in the Contract Documents with respect to the Goods and Special Services. A 
Work Change Directive will not change the Contract Price or the Contract Times but is 
evidence that the parties expect that the change ordered or documented by a Work 
Change Directive will be incorporated in a subsequently issued Change Order following 
negotiations by the parties as to its effect, if any, on the Contract Price or Contract Times.

1.02 Terminology

A. The words and terms discussed in Paragraphs 1.02.B and 1.02.C are not defined, but have the
indicated meanings when used in the Bidding Requirements or Contract Documents.

B. Intent of Certain Terms or Adjectives:

1. The Contract Documents include the terms “as allowed,” “as approved,” “as ordered,” 
“as directed” or terms of like effect or import to authorize an exercise of professional 
judgment by Engineer.  In addition, the adjectives “reasonable,” “suitable,” “acceptable,” 
“proper,” “satisfactory,” or adjectives of like effect or import are used to describe an 
action or determination of Engineer as to the Goods and Special Services.  It is intended 
that such exercise of professional judgment, action, or determination will be 
commercially reasonable and will be solely to evaluate, in general, the Goods and Special 
Services for compliance with the requirements of and information in the Contract 
Documents and conformance with the design concept of the completed Project as a 
functioning whole as shown or indicated in the Contract Documents (unless there is a 
specific statement indicating otherwise).  The use of any such term or adjective shall not 
be effective to assign to Engineer any duty or authority to supervise or direct the 
furnishing of Goods or Special Services or any duty or authority to undertake 
responsibility contrary to any other provision of the Contract Documents. 

2. The word “non-conforming” when modifying the words “Goods and Special Services,” 
“Goods,” or “Special Services,” refers to Goods and Special Services that fail to conform 
to the Contract Documents.

3. The word “receipt” when referring to the Goods, shall mean the physical taking and
possession by the Buyer under the conditions specified in Paragraph 8.01.B.3.

4. The word “day” means a calendar day of 24 hours measured from midnight to the next 
midnight.

5. The word "furnish," when used in connection with the Goods and Special Services shall 
mean to supply and deliver said Goods to the Point of Destination (or some other 
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specified location) and to perform said Special Services fully, all in accordance with the 
Contract Documents.

C. Unless stated otherwise in the Contract Documents, words or phrases that have a well-known 
technical or construction industry or trade meaning are used in the Contract Documents in 
accordance with such recognized meaning.

ARTICLE 2 PRELIMINARY MATTERS

2.01 Delivery of Bonds

A. When Seller delivers the executed counterparts of the Agreement to Buyer, Seller also shall 
deliver such bonds as Seller may be required to furnish.

2.02 Evidence of Insurance

A. When Seller delivers the executed counterparts of the Agreement to Buyer, Seller shall deliver to 
Buyer, with copies to each additional insured identified by name in the Supplementary 
Conditions, certificates of insurance (and other evidence of insurance which either of them or 
any additional insured may reasonably request) which Seller is required to purchase and maintain 
in accordance with Article 4.

2.03 Copies of Documents 

A. Buyer shall furnish Seller up to five printed or hard copies of the Contract Documents. 
Additional copies will be furnished upon request at the cost of reproduction. 

2.04 Commencement of Contract Times; Notice to Proceed

A. The Contract Times will commence to run on the thirtieth day after the Effective Date of the 
Agreement or, if a Notice to Proceed is given, on the day indicated in the Notice to Proceed. A 
Notice to Proceed may be given at any time within 30 days after the Effective Date of the 
Agreement. In no event will the Contract Times commence to run later than the sixtieth day after 
the day of Bid opening or the thirtieth day after the Effective Date of the Agreement, whichever 
date is earlier.

2.05 Designated Representatives

A. Buyer and Seller shall each designate its representative at the time the Agreement is signed.  
Each representative shall have full authority to act on behalf of and make binding decisions in 
any matter arising out of or relating to the Contract.

2.06 Progress Schedule

A. Within 15 days after the Contract Times start to run, Seller shall submit to Buyer and Engineer 
an acceptable progress schedule of activities, including at a minimum, Shop Drawing and 
Sample submittals, tests, and deliveries as required by the Contract Documents. No progress 
payment will be made to Seller until an acceptable schedule is submitted to Buyer and Engineer. 
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B. The progress schedule will be acceptable to Buyer and Engineer if it provides an orderly 
progression of the submittals, tests, and deliveries to completion within the specified Milestones 
and the Contract Times. Such acceptance will not impose on Buyer or Engineer responsibility for 
the progress schedule, for sequencing, scheduling, or progress of the work nor interfere with or 
relieve Seller from Seller’s full responsibility therefor.  Such acceptance shall not be deemed to 
acknowledge the reasonableness and attainability of the schedule.

2.07 Preliminary Conference

A. Within 20 days after the Contract Times start to run, a conference attended by Seller, Buyer, 
Engineer and others as appropriate will be held to establish a working understanding among the 
parties as to the Goods and Special Services and to discuss the schedule referred to in Paragraph 
2.06.A, procedures for handling Shop Drawings and other submittals, processing Applications 
for Payment, and maintaining required records.

2.08 Safety

A. Buyer and Seller shall comply with all applicable Laws and Regulations relating to the safety of 
persons or property, or to the protection of persons or property from damage, injury, or loss. 
When Seller's personnel, or the personnel of any subcontractor to Seller, are present at the Point 
of Destination or any work area or site controlled by Buyer, the Seller shall be responsible for the 
compliance by such personnel with any applicable requirements of Buyer's safety programs that 
are made known to Seller.

ARTICLE 3 CONTRACT DOCUMENTS: INTENT AND AMENDING

3.01 Intent

A. The Contract Documents are complementary; what is called for by one is as binding as if called 
for by all.  

B. Any labor, documentation, services, materials, or equipment that may reasonably be inferred 
from the Contract Documents or from prevailing custom or trade usage as being required to 
produce or furnish the indicated Goods and Special Services will be provided, whether or not 
specifically called for, at no additional cost to Buyer.  

C. Clarifications and interpretations of, or notifications of minor variations and deviations in, the 
Contract Documents, will be issued by Engineer as provided in Article 9.

3.02 Standards, Specifications, Codes, Laws and Regulations

A. Reference to standards, specifications, manuals, or codes of any technical society, organization, 
or association, or to Laws and Regulations, whether such reference be specific or by implication, 
shall mean the standard, specification, manual, code, or Laws and Regulations in effect at the 
time of opening of Bids (or on the Effective Date of the Agreement if there were no Bids), 
except as may be otherwise specifically stated in the Contract Documents.
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B. No provision of any such standard, specification, manual or code, or any instruction of a supplier 
shall be effective to change the duties or responsibilities of Buyer or Engineer, or any of their 
subcontractors, consultants, agents, or employees from those set forth in the Contract 
Documents, nor shall any such provision or instruction be effective to assign to Buyer or 
Engineer, or any of their consultants, agents, or employees any duty or authority to supervise or 
direct the performance of Seller’s obligations or any duty or authority to undertake responsibility 
inconsistent with the provisions of the Contract Documents.

3.03 Reporting and Resolving Discrepancies

A. Reporting Discrepancies:

1. Seller’s Review of Contract Documents Before the Performance of the Contract:  Before 
performance of the Contract, Seller shall carefully study and compare the Contract 
Documents and check and verify pertinent figures therein and all applicable field 
measurements.  Seller shall promptly report in writing to Engineer any conflict, error, 
ambiguity, or discrepancy which Seller discovers or has actual knowledge of and shall 
obtain a written interpretation or clarification from Engineer before proceeding with the 
furnishing of any Goods and Special Services affected thereby.

2. Seller’s Review of Contract Documents During the Performance of the Contract: If, 
during the performance of the Contract, Seller discovers any conflict, error, ambiguity, or 
discrepancy within the Contract Documents or between the Contract Documents and any 
provision of any Law or Regulation applicable to the performance of the Contract, any 
standard, specification, manual or code, or of any instruction of any Supplier, Seller shall 
promptly report it to Engineer in writing.  Seller shall not proceed with the furnishing of 
the Goods and Special Services affected thereby until an amendment to or clarification of 
the Contract Documents has been issued.  

3. Seller shall not be liable to Buyer or Engineer for failure to report any conflict, error, 
ambiguity, or discrepancy in the Contract Documents unless Seller had actual knowledge
thereof.  

B. Resolving Discrepancies: Except as may be otherwise specifically stated in the Contract 
Documents, the provisions of the Contract Documents shall take precedence in resolving any 
conflict, error, ambiguity, or discrepancy between the provisions of the Contract Documents and:

1. the provisions of any standard, specification, manual, code, or instruction (whether or not 
specifically incorporated by reference in the Contract Documents); or 

2. the provisions of any Laws or Regulations applicable to the furnishing of the Goods and 
Special Services (unless such an interpretation of the provisions of the Contract 
Documents would result in violation of such Law or Regulation).
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3.04 Amending and Clarifying Contract Documents

A. The Contract Documents may be amended to provide for additions, deletions, and revisions to 
the Goods and Special Services or to modify contractual terms and conditions by a Change 
Order.

B. Buyer may issue a Work Change Directive providing for additions, deletions, or revisions to the 
Goods and Special Services, in which case (1) the Contract Price shall be equitably adjusted to 
account for any reasonable and necessary credits to Buyer for any such deletion, or for costs 
(including reasonable overhead and profit) incurred by Seller to accommodate such an addition 
or revision and (2) the Contract Times shall be equitably adjusted to account for any impact on 
progress and completion of performance.  Such adjustments subsequently shall be duly set forth 
in a Change Order.

C. The requirements of the Contract Documents may be supplemented, and minor variations and 
deviations in the Goods and Special Services may be authorized, by one or more of the following 
ways:

1. A Field Order; 

2. Engineer’s approval of a Shop Drawing or Sample (subject to the provisions of Paragraph 
5.06.D.3); or

3. Engineer’s written interpretation or clarification.

ARTICLE 4 BONDS AND INSURANCE

4.01 Bonds

A. Seller shall furnish to Buyer performance and payment bonds, each in an amount at least equal to 
the Contract Price, as security for the faithful performance and payment of all of Seller's 
obligations under the Contract Documents.  These bonds shall remain in effect until 1) one year 
after the date when final payment becomes due or 2) completion of the correction period 
specified in Paragraph 8.03, whichever is later, except as provided otherwise by Laws or 
Regulations or by the Contract Documents.  Seller shall also furnish such other bonds as are 
required by the Contract Documents.

B. All bonds shall be in the form prescribed by the Contract Documents except as provided 
otherwise by Laws or Regulations, and shall be executed by such sureties as are named in the 
current list of “Companies Holding Certificates of Authority as Acceptable Sureties on Federal 
Bonds and as Acceptable Reinsuring Companies” as published in Circular 570 (amended) by the 
Financial Management Service, Surety Bond Branch, U.S. Department of the Treasury.  All 
bonds signed by an agent or attorney-in-fact must be accompanied by a certified copy of that 
individual's authority to bind the surety.  The evidence of authority shall show that it is effective 
on the date the agent or attorney-in-fact signed each bond.

C. If the surety on any bond furnished by Seller is declared bankrupt or becomes insolvent or its 
right to do business is terminated in any state where any part of the Project is located or it ceases 
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to meet the requirements of Paragraph 4.01.B, Seller shall promptly notify Buyer and Engineer 
and shall, within 20 days after the event giving rise to such notification, provide another bond 
and surety, both of which shall comply with the requirements of Paragraphs 4.01.B and 4.02.

4.02 Insurance

A. Seller shall provide insurance of the types and coverages and in the amounts stipulated in the 
Supplementary Conditions.  

B. Failure of Buyer to demand certificates of insurance or other evidence of Seller's full compliance 
with these insurance requirements or failure of Buyer to identify a deficiency in compliance from 
the evidence provided shall not be construed as a waiver of Seller’s obligation to maintain such 
insurance.

C. Upon assignment of this Contract, Seller shall comply with the written request of assignee to
provide certificates of insurance to assignee.

D. Buyer does not represent that insurance coverage and limits established in this Contract 
necessarily will be adequate to protect Seller.

E. The insurance and insurance limits required herein shall not be deemed as a limitation on Seller’s 
liability under the indemnities granted to Buyer in the Contract Documents.

4.03 Licensed Sureties and Insurers

A. All bonds and insurance required by the Contract Documents to be purchased and maintained by 
Buyer or Seller shall be obtained from surety or insurance companies that are duly licensed or 
authorized in the jurisdiction in which the Project is located to issue bonds or insurance policies 
for the limits and coverages so required. Such surety and insurance companies shall also meet 
such additional requirements and qualifications as may be provided in the Supplementary 
Conditions.

ARTICLE 5 SELLER’S RESPONSIBILITIES

5.01 Supervision and Superintendence

A. Seller shall supervise, inspect, and direct the furnishing of the Goods and Special Services 
competently and efficiently, devoting such attention thereto and applying such skills and 
expertise as may be necessary to perform its obligations in accordance with the Contract 
Documents.  Seller shall be solely responsible for the means, methods, techniques, sequences, 
and procedures necessary to perform its obligations in accordance with the Contract Documents.  
Seller shall not be responsible for the negligence of Buyer or Engineer in the design or 
specification of a specific means, method, technique, sequence, or procedure that is shown or 
indicated in and expressly required by the Contract Documents.
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5.02 Labor, Materials and Equipment

A. Seller shall provide competent, qualified and trained personnel in all aspects of its performance 
of the Contract.

B. All Goods, and all equipment and material incorporated into the Goods, shall be as specified, and 
unless specified otherwise in the Contract Documents, shall be:

1. new, and of good quality;

2. protected, assembled, connected, cleaned, and conditioned in accordance with the 
original manufacturer’s instructions; and

3. shop assembled to the greatest extent practicable.

5.03 Laws and Regulations

A. Seller shall give all notices required by and shall comply with all Laws and Regulations 
applicable to the performance of its obligations in accordance with the Contract Documents. 
Except where otherwise expressly required by such Laws and Regulations, neither Buyer nor 
Engineer shall be responsible for monitoring Seller’s compliance with any Laws or Regulations.

B. If Seller furnishes Goods and Special Services knowing or having reason to know that such 
furnishing is contrary to Laws or Regulations, Seller shall bear all claims, costs, losses, and 
damages (including but not limited to all fees and charges of engineers, architects, attorneys, and 
other professionals and all court or arbitration or other dispute resolution costs) arising out of or 
relating to such performance.  It shall not be Seller’s responsibility to make certain that the 
Specifications and Drawings are in accordance with Laws and Regulations, but this provision 
shall not relieve Seller of Seller’s obligations under Paragraph 3.03.

C. Changes in Laws or Regulations not known at the time of opening of Bids (or, on the Effective 
Date of the Agreement if there were no Bids) having an effect on the cost or time of performance 
shall be the subject of an adjustment in Contract Price or Contract Times. If Buyer and Seller are 
unable to agree on entitlement to or on the amount or extent, if any, of any such adjustment, a 
Claim may be made therefor as provided in Paragraph 9.06.

5.04 Or Equals

A. Whenever the Goods, or an item of material or equipment to be incorporated into the Goods, are
specified or described in the Contract Documents by using the name of a proprietary item or the 
name of a particular supplier or manufacturer, the specification or description is intended to 
establish the type, function, appearance, and quality required.  Unless the specification or 
description contains or is followed by words reading that no like, equivalent, or “or-equal” item 
is permitted, other items of material or equipment or material or equipment of other suppliers or 
manufacturers may be submitted to Buyer for Engineer’s review.
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1. If in Engineer’s sole discretion, such an item of material or equipment proposed by Seller 
is functionally equal to that named and sufficiently similar so that no change in related 
work will be required, it may be considered by Engineer as an “or-equal” item. 

2. For the purposes of this paragraph, a proposed item of material or equipment may be 
considered functionally equal to an item so named only if:

a. in the exercise of reasonable judgment, Engineer determines that:  1) it is at least 
equal in quality, durability, appearance, strength, and design characteristics; 2) it will 
reliably perform at least equally well the function imposed by the design concept of 
the completed Project as a functioning whole; 3) it has an acceptable record of 
performance and availability of responsive service; and

b. Seller certifies that if approved: 1) there will be no increase in any cost, including 
capital, installation or operating costs, to Buyer; and 2) the proposed item will 
conform substantially to the detailed requirements of the item named in the Contract 
Documents.

B. Engineer’s Evaluation: Engineer will be allowed a reasonable time within which to evaluate 
each proposal or submittal made pursuant to Paragraph 5.04.A.  Engineer will be the sole judge 
of whether to accept or reject such a proposal or submittal. No “or-equal” will be ordered, 
manufactured or utilized until Engineer’s review is complete, which will be evidenced by an 
approved Shop Drawing.  Engineer will advise Buyer and Seller in writing of any negative 
determination.  Notwithstanding Engineer’s approval of an “or-equal” item, Seller shall remain 
obligated to comply with the requirements of the Contract Documents.

C. Special Guarantee: Buyer may require Seller to furnish at Seller’s expense a special 
performance guarantee or other surety with respect to any such proposed “or-equal.” 

D. Data: Seller shall provide all data in support of any such proposed “or-equal” at Seller’s 
expense.

5.05 Taxes

A. Seller shall be responsible for all taxes and duties arising out of the sale of the Goods and the 
furnishing of Special Services.  All taxes are included in the Contract Price, except as noted in 
the Supplementary Conditions.

5.06 Shop Drawings and Samples

A. Seller shall submit Shop Drawings and Samples to Buyer for Engineer’s review and approval in 
accordance with the schedule required in Paragraph 2.06.A. All submittals will be identified as 
required and furnished in the number of copies specified in the Contract Documents. The data 
shown on the Shop Drawings will be complete with respect to quantities, dimensions, specified 
performance and design criteria, materials, and similar data to show Engineer the services, 
materials, and equipment Seller proposes to provide.
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B. Where a Shop Drawing or Sample is required by the Contract Documents, any related work 
performed prior to Engineer’s approval of the pertinent submittal will be at the sole expense and 
responsibility of Seller.

C. Submittal Procedures:

1. Before submitting each Shop Drawing or Sample, Seller shall have determined and 
verified:

a. all field measurements (if required), quantities, dimensions, specified performance 
criteria, installation requirements, materials, catalog numbers, and similar information 
with respect thereto; and 

b. that all materials are suitable with respect to the indicated application, fabrication,
shipping, handling, storage, assembly, and installation pertaining to the furnishing of 
Goods and Special Services.

2. Seller shall also have reviewed and coordinated each Shop Drawing or Sample with the 
Contract Documents.

3. Each submittal shall bear a stamp or include a written certification from Seller that Seller 
has reviewed the subject submittal and confirmed that it is in compliance with the 
requirements of the Contract Documents.  Both Buyer and Engineer shall be entitled to 
rely on such certification from Seller.

4. With each submittal, Seller shall give Buyer and Engineer specific written notice of any 
variations that the Shop Drawing or Sample may have from the requirements of the 
Contract Documents.  This notice shall be both in a written communication separate from 
the submittal and by specific notation on each Shop Drawing or Sample.  

D. Engineer’s Review:

1. Engineer will provide timely review of Shop Drawings and Samples.

2. Engineer’s review and approval will be only to determine if the Goods and Special 
Services covered by the submittals will, after installation or incorporation in the Project, 
conform to the information given in the Contract Documents and be compatible with the 
design concept of the completed Project as a functioning whole.

3. Engineer’s review and approval shall not relieve Seller from responsibility for any 
variation from the requirements of the Contract Documents unless Seller has complied 
with the requirements of Paragraph 5.06.C.4 and Engineer has given written approval of 
each such variation by specific written notation thereof incorporated in or accompanying 
the Shop Drawing or Sample. Engineer’s review and approval shall not relieve Seller 
from responsibility for complying with the requirements of Paragraph 5.06.C.1.
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E. Resubmittal Procedures:

1. Seller shall make corrections required by Engineer and shall return the required number 
of corrected copies of Shop Drawings and submit, as required, new Samples for review 
and approval. Seller shall direct specific attention in writing to any revisions other than 
the corrections called for by Engineer on previous submittals.

5.07 Continuing Performance

A. Seller shall adhere to the progress schedule established in accordance with Paragraph 2.06.A., 
and the Goods shall be delivered and the Special Services furnished within the Contract Times 
specified in the Agreement.

B. Seller shall carry on furnishing of the Goods and Special Services and adhere to the progress 
schedule during all disputes or disagreements with Buyer. No furnishing of Goods and Special 
Services shall be delayed or postponed pending resolution of any disputes or disagreements, 
except as permitted by Paragraphs 11.03 or 11.04, or as Buyer and Seller may otherwise agree in 
writing.

5.08 Seller’s Warranties and Guarantees

A. Seller warrants and guarantees to Buyer that the title to the Goods conveyed shall be proper, its 
transfer rightful, and free from any security interest, lien, or other encumbrance. Seller shall 
defend, indemnify, and hold Buyer harmless against any liens, claims, or demands contesting or 
affecting title of the Goods conveyed.

B. Seller warrants and guarantees to Buyer that all Goods and Special Services will conform with 
the Contract Documents, and with the standards established by any Samples approved by 
Engineer.  Engineer shall be entitled to rely on Seller’s warranty and guarantee.  If the Contract 
Documents do not otherwise specify the characteristics or the quality of the Goods, the Goods 
shall comply with the requirements of Paragraph 5.02.B.

C. Seller’s warranty and guarantee hereunder excludes defects or damage caused by:

1. abuse, improper modification, improper maintenance, or improper operation by persons 
other than Seller; or

2. corrosion or chemical attack, unless corrosive or chemically-damaging conditions were 
disclosed by Buyer in the Contract Documents and the Contract Documents required the 
Goods to withstand such conditions;

3. use in a manner contrary to Seller's written instructions for installation, operation, and 
maintenance; or

4. normal wear and tear under normal usage.

D. Seller's obligation to furnish the Goods and Special Services in accordance with the Contract 
Documents shall be absolute.  None of the following will constitute an acceptance of Goods and 
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Special Services that are non-conforming, or a release of Seller’s obligation to furnish the Goods 
and Special Services in accordance with the Contract Documents:

1. observations by Buyer or Engineer;

2. recommendation by Engineer or payment by Buyer of any progress or final payment;

3. use of the Goods by Buyer;

4. any acceptance by Buyer (subject to the provisions of Paragraph 8.02.D.1) or any failure 
to do so;

5. the issuance of a notice of acceptance by Buyer pursuant to the provisions of Article 8;

6. any inspection, test or approval by others; or

7. any correction of non-conforming Goods and Special Services by Buyer.

E. Buyer shall promptly notify Seller of any breach of Seller’s warranties or guarantees.  

F. Seller makes no implied warranties under this Contract.

5.09 Indemnification

A. To the fullest extent permitted by Laws and Regulations, Seller shall indemnify and hold 
harmless Buyer and Engineer, and the officers, directors, members, partners, employees, agents, 
consultants, contractors, and subcontractors of each and any of them from and against all claims, 
costs, losses, and damages (including but not limited to all fees and charges of engineers, 
architects, attorneys, and other professionals and all court or arbitration or other dispute 
resolution costs) arising out of or relating to the performance of Seller's obligations under the 
Contract Documents, provided that any such claim, cost, loss, or damages attributable to bodily 
injury, sickness, disease, or death, or to injury to or destruction of tangible property (other than 
the Goods themselves), including the loss of use resulting therefrom, but only to the extent cause 
by any negligent act or omission of Seller, or any individual or entity directly or indirectly 
employed by Seller or anyone for whose acts Seller may be liable.

B. In any and all claims against Buyer or Engineer or any of their respective assignees, consultants, 
agents, officers, directors, members, partners, employees, agents, consultants, contractors, or 
subcontractors, by any employee (or the survivor or personal representative of such employee) of 
Seller, any subcontractor, any supplier, or any individual or entity directly or indirectly employed 
by any of them to furnish any of the Goods and Special Services, or anyone for whose acts any 
of them may be liable, the indemnification obligation under Paragraph 5.09.A shall not be 
limited in any way by any limitation on the amount or type of damages, compensation, or 
benefits payable by or for seller or any such subcontractor, supplier, or other individual or entity 
under workers’ compensation acts, disability benefit acts, or other employee benefit acts.
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C. The indemnification obligations of Seller under Paragraph 5.09.A shall not extend to the liability 
of Engineer and Engineer’s officers, directors, partners, employees, agents, and consultants 
arising out of:

1. the preparation or approval of, or the failure to prepare or approve, maps, Drawings, 
opinions, reports, surveys, Change Orders, designs, or Specifications; or

2. giving directions or instructions, or failing to give them, if that is the primary cause of 
the injury or damage.

5.10 Delegation of Professional Design Services

A. Seller will not be required to provide professional design services unless such services are 
specifically required by the Contract Documents or unless such services are required to carry out 
Seller’s responsibilities for furnishing the Goods and Special Services. Seller shall not be 
required to provide professional services in violation of applicable law.

B. If professional design services or certifications by a design professional related to the Goods and 
Special Services are specifically required of Seller by the Contract Documents, Buyer and 
Engineer will specify all performance and design criteria that such services must satisfy. Seller 
shall cause such services or certifications to be provided by a properly licensed professional, 
whose signature and seal shall appear on all drawings, calculations, specifications, certifications, 
Shop Drawings and other submittals prepared by such professional. Shop Drawings and other
submittals related to the Goods and Special Services designed or certified by such professional, 
if prepared by others, shall bear such professional’s written approval when submitted to 
Engineer.

C. Buyer and Engineer shall be entitled to rely upon the adequacy, accuracy and completeness of 
the services, certifications or approvals performed by such design professionals, provided Buyer 
and Engineer have specified to Seller all performance and design criteria that such services must 
satisfy.

D. Pursuant to this Paragraph 5.10, Engineer’s review and approval of design calculations and 
design drawings will be only for the limited purpose of checking for conformance with 
performance and design criteria given and the design concept expressed in the Contract 
Documents.  Engineer’s review and approval of Shop Drawings and other submittals (except 
design calculations and design drawings) will be only for the purpose stated in 
Paragraph 5.06.D.2.

E. Seller shall not be responsible for the adequacy of the performance or design criteria required by 
the Contract Documents.

ARTICLE 6 SHIPPING AND DELIVERY

6.01 Shipping

A. Seller shall select the carrier and bear all costs of packaging, transportation, insurance, special 
handling and any other costs associated with shipment and delivery.
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6.02 Delivery

A. Seller shall deliver the Goods F.O.B. the Point of Destination in accordance with the Contract 
Times set forth in the Agreement, or other date agreed to by Buyer and Seller. 

B. Seller shall provide written notice to Buyer at least 10 days before shipment of the manner of 
shipment and the anticipated delivery date.  The notice shall also include any instructions 
concerning special equipment or services required at the Point of Destination to unload and care 
for the Goods.  Seller shall also require the carrier to give Buyer at least 24 hours notice by 
telephone prior to the anticipated time of delivery.

C. Buyer will be responsible and bear all costs for unloading the Goods from carrier.

D. Buyer will assure that adequate facilities are available to receive delivery of the Goods during 
the Contract Times for delivery set forth in the Agreement, or another date agreed by Buyer and 
Seller.

E. No partial deliveries shall be allowed, unless permitted or required by the Contract Documents or 
agreed to in writing by Buyer.

6.03 Risk of Loss

A. Risk of loss and insurable interests transfer from Seller to Buyer upon Buyer’s receipt of the 
Goods.

B. Notwithstanding the provisions of Paragraph 6.03.A, if Buyer rejects the Goods as non-
conforming, the risk of loss on such Goods shall remain with Seller until Seller corrects the non-
conformity or Buyer accepts the Goods.  If rejected Goods remain at the Point of Destination 
pending modification and acceptance, then Seller shall be responsible for arranging adequate 
protection and maintenance of the Goods at Seller's expense.

6.04 Progress Schedule

A. Seller shall adhere to the progress schedule established in accordance with Paragraph 2.06 as it 
may be adjusted from time to time as provided below.

1. Seller shall submit to Engineer for acceptance (to the extent indicated in Paragraph 2.06) 
proposed adjustments in the progress schedule that will not result in changing the 
Contract Times. Such adjustments will comply with any provisions of the General 
Requirements applicable thereto.

2. Proposed adjustments in the progress schedule that will change the Contract Times shall 
be submitted in accordance with the requirements of Article 7.  Adjustments in Contract 
Times may only be made by a Change Order.
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ARTICLE 7 CHANGES: SCHEDULE AND DELAY

7.01 Changes in the Goods and Special Services

A. Buyer may at any time, without notice to any surety, make an addition, deletion, or other revision 
to the Contract Documents with respect to the Goods and Services, within the general scope of 
the Contract, by a Change Order or Work Change Directive.  Upon receipt of any such 
document, Seller shall promptly proceed with performance pursuant to the revised Contract 
Documents (except as otherwise specifically provided). 

B. If Seller concludes that a Work Change Directive issued by Buyer affects the Contract Price or 
Contract Times, then Seller shall notify Buyer within 15 days after Seller has received the Work 
Change Directive, and submit written supporting data to Buyer within 45 days after such receipt.  
If Seller fails to notify Buyer within 15 days, Seller waives any Claim for such adjustment.  If 
Buyer and Seller are unable to agree on entitlement to, or on the amount or extent, if any, of an 
adjustment in the Contract Price or Contract Times, or both, that should be allowed as a result of 
a Work Change Directive, a Claim may be made therefor as provided in Paragraph 9.06.

C. Seller shall not suspend performance while Buyer and Seller are in the process of making such 
changes and any related adjustments to Contract Price or Contract Times.

7.02 Changing Contract Price or Contract Times

A. The Contract Price or Contract Times may only be changed by a Change Order.  

B. Any Claim for an adjustment in the Contract Price or Contract Times shall be based on written 
notice submitted by the party making the Claim to the Engineer and the other party to the 
Contract in accordance with the provisions of Paragraph 9.06.

C. If Seller is prevented from delivering the Goods or performing the Special Services within the 
Contract Times for any unforeseen reason beyond its control and not attributable to its actions or 
inactions, then Seller shall be entitled to an adjustment of the Contract Times to the extent 
attributable to such reason.  Such reasons include but are not limited to acts or neglect by Buyer, 
inspection delays, fires, floods, epidemics, abnormal weather conditions, acts of God, and other 
like matters.  If such an event occurs and delays Seller’s performance, Seller shall notify Buyer 
in writing within 15 days of knowing or having reason to know of the beginning of the event 
causing the delay, stating the reason therefor. 

D. Seller shall not be entitled to an adjustment in Contract Price or Contract Times for delays within 
the control of Seller. Delays attributable to and within the control of Seller’s subcontractors or 
suppliers shall be deemed to be delays within the control of Seller.

E. If Seller is prevented from delivering the Goods or furnishing the Special Services within the 
Contract Times due to the actions or inactions of Buyer, Seller shall be entitled to any reasonable 
and necessary additional costs arising out of such delay to the extent directly attributable to 
Buyer.
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F. Neither Buyer nor Seller shall be entitled to any damages arising from delays which are beyond 
the control of both Buyer and Seller, including but not limited to fires, floods, epidemics, 
abnormal weather conditions, acts of God, and other like matters. 

ARTICLE 8 BUYER’S RIGHTS

8.01 Inspections and Testing

A. General:

1. The Contract Documents specify required inspections and tests. Buyer shall have the 
right to perform, or cause to be performed, reasonable inspections and require reasonable 
tests of the Goods at Seller’s facility, and at the Point of Destination.  Seller shall allow 
Buyer a reasonable time to perform such inspections or tests.  

2. Seller shall reimburse Buyer for all expenses, except for travel, lodging, and subsistence 
expenses of Buyer’s and Engineer's representatives, for inspections and tests specified in 
the Contract Documents. If as the result of any such specified testing the Goods are 
determined to be non-conforming, then Seller shall also bear the travel, lodging, and 
subsistence expenses of Buyer’s and Engineer's  representatives, and all expenses of re-
inspection or retesting.

3. Buyer shall bear all expenses of inspections and tests that are not specified in the 
Contract Documents (other than any re-inspection or retesting resulting from a 
determination of non-conformity, as set forth in Paragraph 8.01.A.2 immediately above); 
provided, however, that if as the result of any such non-specified inspections or testing 
the Goods are determined to be non-conforming, then Seller shall bear all expenses of 
such inspections and testing, and of any necessary re-inspection and retesting.

4. Seller shall provide Buyer timely written notice of the readiness of the Goods for all 
inspections, tests, or approvals which the Contract Documents specify are to be observed 
by Buyer prior to shipment.

5. Buyer will give Seller timely notice of all specified tests, inspections, and approvals of 
the Goods which are to be conducted at the Point of Destination.

6. If, on the basis of any inspections or testing, the Goods appear to be conforming, Buyer 
will give Seller prompt notice thereof.  If on the basis of said inspections or testing, the 
Goods appear to be non-conforming, Buyer will give Seller prompt notice thereof and 
will advise Seller of the remedy Buyer elects under the provisions of Paragraph 8.02.

7. Neither payments made by Buyer to Seller prior to any tests or inspections, nor any tests 
or inspections shall constitute acceptance of non-conforming Goods, or prejudice Buyer’s 
rights under the Contract.
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B. Inspection on Delivery:

1. Buyer or Engineer will visually inspect the Goods upon delivery solely for purposes of 
identifying the Goods and general verification of quantities and observation of apparent 
condition in order to provide a basis for a progress payment. Such visual inspection will 
not be construed as final or as receipt of any Goods and Special Services that, as a result 
of subsequent inspections and tests, are determined to be non-conforming.

2. Within ten days of such visual inspection, Buyer shall provide Seller with written notice 
of Buyer’s determination regarding conformity of the Goods.  In the event Buyer does 
not provide such notice, it will be presumed that the Goods appear to be conforming and 
that Buyer has acknowledged their receipt upon delivery.

3. If, on the basis of the visual inspection specified in Paragraph 8.01.B.1, the Goods appear 
to be conforming, Buyer’s notice thereof to Seller will acknowledge receipt of the Goods.

C. Final Inspection:

1. After all of the Goods have been incorporated into the Project, tested in accordance with 
such testing requirements as are specified, and are functioning as indicated, Buyer or 
Engineer will make a final inspection.

2. If, on the basis of the final inspection, the Goods are conforming, Buyer’s notice thereof 
will constitute Buyer’s acceptance of the Goods.

3. If, on the basis of the final inspection, the Goods are non-conforming, Buyer will identify 
the non-conformity in writing.

8.02 Non-Conforming Goods and Special Services

A. If, on the basis of inspections and testing prior to delivery, the Goods and Special Services are
found to be non-conforming, or if at any time after Buyer has acknowledged receipt of delivery 
and before the expiration of the correction period described in Paragraph 8.03, Buyer determines 
that the Goods and Special Services are non-conforming, then Seller shall promptly, without cost 
to Buyer and in response to written instructions from Buyer, either correct such non-conforming 
Goods and Special Services, or, if Goods are rejected by Buyer, remove and replace the non-
conforming Goods with conforming Goods, including all work required for reinstallation. 

B. Buyer’s Rejection of Non-Conforming Goods:

1. If Buyer elects to reject the Goods in whole or in part, Buyer’s notice to Seller will 
describe in sufficient detail the non-conforming aspect of the Goods. If Goods have been 
delivered to Buyer, Seller shall promptly, and within the Contract Times, remove and 
replace the rejected Goods.

2. Seller shall bear all costs, losses and damages attributable to the removal and replacement 
of the non-conforming Goods as provided in Paragraph 8.02.E.
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3. Upon rejection of the Goods, Buyer retains a security interest in the Goods to the extent 
of any payments made and expenses incurred in their testing and inspection.

C. Remedying Non-Conforming Goods and Special Services:

1. If Buyer elects to permit the Seller to modify the Goods to correct the non-comformance, 
then Seller shall promptly provide a schedule for such modifications and shall make the 
Goods conforming within a reasonable time.

2. If Buyer notifies Seller in writing that any of the Special Services are non-conforming,
Seller shall promptly provide conforming services acceptable to Buyer.  If Seller fails to 
do so, Buyer may delete the Special Services and reduce the Contract Price a 
commensurate amount.

D. Buyer’s Acceptance of Non-Conforming Goods:

Instead of requiring correction or removal and replacement of non-conforming Goods discovered 
either before or after final payment, Buyer may accept the non-conforming Goods.  Seller shall 
bear all reasonable costs, losses, and damages attributable to Buyer’s evaluation of and 
determination to accept such non-conforming Goods as provided in Paragraph 8.02.E.

E. Seller shall pay all claims, costs, losses, and damages, including but not limited to all fees and 
charges for re-inspection, retesting and for any engineers, architects, attorneys and other 
professionals, and all court or arbitration or other dispute resolution costs arising out of or 
relating to the non-conforming Goods and Special Services.  Seller's obligations shall include the 
costs of the correction or removal and replacement of the non-conforming Goods and the 
replacement of property of Buyer and others destroyed by the correction or removal and 
replacement of the non-conforming Goods, and obtaining conforming Special Services from 
others.

F. Buyer's Rejection of Conforming Goods:

If Buyer asserts that Goods and Special Services are non-conforming and such Goods and 
Special Services are determined to be conforming, or if Buyer rejects as non-conforming Goods 
and Special Services that are later determined to be conforming, then Seller shall be entitled to 
reimbursement from Buyer of costs incurred by Seller in inspecting, testing, correcting, 
removing, or replacing the conforming Goods and Special Services, including but not limited to 
fees and charges of engineers, architects, attorneys and other professionals, and all court or 
arbitration or other dispute resolution costs associated with the incorrect assertion of non-
conformance or rejection of conforming Goods and Special Services.

8.03 Correction Period

A. Seller’s responsibility for correcting all non-conformities in the Goods and Special Services will
extend for a period of one year after the earlier of the date on which Buyer has placed the Goods 
in continuous service or the date of final payment, or for such longer period of time as may be 
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prescribed by Laws or Regulations or by the terms of any specific provisions of the Contract 
Documents.

ARTICLE 9 ROLE OF ENGINEER

9.01 Duties and Responsibilities

A. The duties and responsibilities and the limitations of authority of Engineer are set forth in the 
Contract Documents.

9.02 Clarifications and Interpretations

A. Engineer will issue with reasonable promptness such written clarifications or interpretations of 
the Contract Documents as Engineer may determine necessary, which shall be consistent with or 
reasonably inferable from the overall intent of the Contract Documents. Such written 
clarifications and interpretations will be binding on Buyer and Seller. If either Buyer or Seller 
believes that a written clarification or interpretation justifies an adjustment in the Contract Price 
or Contract Times, either may make a Claim therefor.  

9.03 Authorized Variations

A. Engineer may authorize minor deviations or variations in the Contract Documents by: 1) written 
approval of specific variations set forth in Shop Drawings when Seller has duly noted such 
variations as required in Paragraph 5.06.C.4, or 2) a Field Order.

9.04 Rejecting Non-Conforming Goods and Special Services

A. Engineer will have the authority to disapprove or reject Goods and Special Services that 
Engineer believes to be non-conforming. Engineer will also have authority to require special 
inspection or testing of the Goods or Special Services as provided in Paragraph 8.01 whether or 
not the Goods are fabricated or installed, or the Special Services are completed.

9.05 Decisions on Requirements of Contract Documents

A. Engineer will be the initial interpreter of the Contract Documents and judge of the acceptability 
of the Goods and Special Services.  Claims, disputes and other matters relating to the 
acceptability of the Goods and Special Services or the interpretation of the requirements of the 
Contract Documents pertaining to Seller’s performance will be referred initially to Engineer in 
writing with a request for a formal decision in accordance with this paragraph.  

B. When functioning as interpreter and judge under this Paragraph 9.05, Engineer will not show 
partiality to Buyer or Seller and will not be liable in connection with any interpretation or
decision rendered in good faith in such capacity.  The rendering of a decision by Engineer 
pursuant to this Paragraph 9.05 with respect to any such Claim, dispute, or other matter (except 
any which have been waived by the making or acceptance of final payment as provided in 
Paragraph 10.07) will be a condition precedent to any exercise by Buyer or Seller of such rights 
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or remedies as either may otherwise have under the Contract Documents or by Laws or 
Regulations in respect of any such Claim, dispute, or other matter.

9.06 Claims and Disputes

A. Notice:  Written notice of each Claim relating to the acceptability of the Goods and Special 
Services or the interpretation of the requirements of the Contract Documents pertaining to either 
party's performance shall be delivered by the claimant to Engineer and the other party to the 
Agreement within 15 days after the occurrence of the event giving rise thereto, and written 
supporting data shall be submitted to Engineer and the other party within 45 days after such
occurrence unless Engineer allows an additional period of time to ascertain more accurate data. 

B. Engineer’s Decision:  Engineer will review each such Claim and render a decision in writing 
within 30 days after receipt of the last submittal of the claimant or the last submittal of the 
opposing party, if any.

C. If Engineer does not render a formal written decision on a Claim within the time stated in 
Paragraph 9.06.B., Engineer shall be deemed to have issued a decision denying the Claim in its 
entirety 31 days after receipt of the last submittal of the claimant or the last submittal of the 
opposing party, if any.

D. Engineer’s written decision on such Claim or a decision denying the Claim in its entirety that is 
deemed to have been issued pursuant to Paragraph 9.06.C, will be final and binding upon Buyer 
and Seller 30 days after it is issued unless within 30 days of issuance Buyer or Seller appeals 
Engineer’s decision by initiating the mediation of such Claim in accordance with the dispute 
resolution procedures set forth in Article 13.

E. If Article 13 has been amended to delete the mediation requirement, then Buyer or Seller may 
appeal Engineer's decision within 30 days of issuance by following the alternative dispute 
resolution process set forth in Article 13, as amended; or if no such alternative dispute resolution 
process has been set forth, Buyer or Seller may appeal Engineer's decision by 1) delivering to the 
other party within 30 days of the date of such decision a written notice of intent to submit the 
Claim to a court of competent jurisdiction, and 2) within 60 days after the date of such decision 
instituting a formal proceeding in a court of competent jurisdiction.

F. No Claim for an adjustment in Contract Price or Contract Times will be valid if not submitted in 
accordance with this Paragraph 9.06.

G. The parties agree to endeavor to avoid or resolve Claims through direct, good faith discussions 
and negotiations whenever practicable.  Such discussions and negotiations should at the outset 
address whether the parties mutually agree to suspend the time periods established in this 
Paragraph 9.06; if so, a written record of such mutual agreement should be made and jointly 
executed.
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ARTICLE 10 PAYMENT

10.01 Applications for Progress Payments

A. Seller shall submit to Buyer for Engineer’s review Applications for Payment filled out and 
signed by Seller and accompanied by such supporting documentation as is required by the 
Contract Documents and also as Buyer or Engineer may reasonably require. The timing and 
amounts of progress payments shall be as stipulated in the Agreement. 

1. The first application for Payment will be submitted after review and approval by 
Engineer of all Shop Drawings and of all Samples required by the Contract Documents.

2. The second Application for Payment will be submitted after receipt of the Goods has 
been acknowledged in accordance with Paragraph 8.01.B and will be accompanied by a 
bill of sale, invoice, or other documentation reasonably satisfactory to Buyer warranting 
that Buyer has rightfully received good title to the Goods from Seller and that, upon 
payment, the Goods will be free and clear of all liens.  Such documentation will include 
releases and waivers from all parties with viable lien rights.  In the case of multiple 
deliveries of Goods, additional Applications for Payment accompanied by the required 
documentation will be submitted as Buyer acknowledges receipt of additional items of 
the Goods.

10.02 Review of Applications for Progress Payments

A. Engineer will, within ten days after receipt of each Application for Payment, either indicate in 
writing a recommendation of payment and present the Application to Buyer, or return the 
Application to Seller indicating in writing Engineer's reasons for refusing to recommend 
payment. In the latter case, Seller may make the necessary corrections and resubmit the 
Application.

1. Engineer’s recommendation of payment requested in the first Application for Payment 
will constitute a representation by Engineer, based on Engineer’s review of the 
Application for Payment and the accompanying data, that the Shop Drawings and 
Samples have been reviewed and approved as required by the Contract Documents and 
Seller is entitled to payment of the amount recommended.

2. Engineer’s recommendation of payment requested in the Application for Payment 
submitted upon Buyer’s acknowledgment of receipt of the Goods will constitute a 
representation by Engineer, based on Engineer’s review of the Application for Payment 
and the accompanying data Seller is entitled to payment of the amount recommended.  
Such recommendation will not constitute a representation that Engineer has made a final 
inspection of the Goods, that the Goods are free from non-conformities, acceptable or in 
conformance with the Contract Documents, that Engineer has made any investigation as 
to Buyer’s title to the Goods, that exhaustive or continuous inspections have been made 
to check the quality or the quantity of the Goods beyond the responsibilities specifically 
assigned to Engineer in the Contract Documents or that there may not be other matters or 
issues between the parties that might entitle Seller to additional payments by Buyer or 
Buyer to withhold payment to Seller.
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3. Engineer may refuse to recommend that all or any part of a progress payment be made, or 
Engineer may nullify all or any part of any payment previously recommended if, in 
Engineer's opinion, such recommendation would be incorrect or if on the basis of 
subsequently discovered evidence or subsequent inspections or tests Engineer considers 
such refusal or nullification necessary to protect Buyer from loss because the Contract 
Price has been reduced, Goods are found to be non-conforming, or Seller has failed to 
furnish acceptable Special Services.

10.03 Amount and Timing of Progress Payments

A. Subject to Paragraph 10.02.A., the amounts of the progress payments will be as provided in the 
Agreement. Buyer shall within 30 days after receipt of each Application for Payment with 
Engineer's recommendation pay Seller the amount recommended; but, in the case of the 
Application for Payment upon Buyer's acknowledgment of receipt of the Goods, said 30-day 
period may be extended for so long as is necessary (but in no event more than 60 days) for Buyer 
to examine the bill of sale and other documentation submitted therewith. Buyer shall notify 
Seller promptly of any deficiency in the documentation and shall not unreasonably withhold 
payment.

10.04 Suspension of or Reduction in Payment

A. Buyer may suspend or reduce the amount of progress payments, even though recommended for 
payment by Engineer, under the following circumstances:

1. Buyer has reasonable grounds to conclude that Seller will not furnish the Goods or the 
Special Services in accordance with the Contract Documents, and

2. Buyer has requested in writing assurances from Seller that the Goods and Special
Services will be delivered or furnished in accordance with the Contract Documents, and 
Seller has failed to provide adequate assurances within ten days of Buyer’s written 
request.

B. If Buyer refuses to make payment of the full amount recommended by Engineer, Buyer will 
provide Seller and Engineer immediate written notice stating the reason for such action and 
promptly pay Seller any amount remaining after deduction of the amount withheld.  Buyer shall 
promptly pay Seller the amount withheld when Seller corrects the reason for such action to 
Buyer’s satisfaction.

10.05 Final Application for Payment

A. After Seller has corrected all non-conformities to the reasonable satisfaction of Buyer and 
Engineer, furnished all Special Services, and delivered all documents required by the Contract 
Documents, Engineer will issue to Buyer and Seller a notice of acceptance. Seller may then 
make application for final payment following the procedure for progress payments. The final 
Application for Payment will be accompanied by all documentation called for in the Contract 
Documents, a list of all unsettled Claims, and such other data and information as Buyer or 
Engineer may reasonably require.
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10.06 Final Payment

A. If, on the basis of final inspection and the review of the final Application for Payment and 
accompanying documentation, Engineer is reasonably satisfied that Seller has furnished the 
Goods and Special Services in accordance with the Contract Documents, and that Seller's has 
fulfilled all other obligations under the Contract Documents, then Engineer will, within ten days 
after receipt of the final Application for Payment, recommend in writing final payment subject to 
the provisions of Paragraph 10.07 and present the Application to Buyer. Otherwise, Engineer 
will return the Application to Seller, indicating the reasons for refusing to recommend final 
payment, in which case Seller shall make the necessary corrections and resubmit the Application 
for payment. If the Application and accompanying documentation are appropriate as to form and 
substance, Buyer shall, within 30 days after receipt thereof, pay Seller the amount recommended 
by Engineer, less any sum Buyer is entitled to set off against Engineer's recommendation, 
including but not limited to liquidated damages to which Buyer is entitled.

10.07 Waiver of Claims

A. The making and acceptance of final payment will constitute:

1. a waiver of all Claims by Buyer against Seller, except Claims arising from unsettled liens 
from non-conformities in the Goods or Special Services appearing after final payment, 
from Seller's failure to comply with the Contract Documents or the terms of any special 
guarantees specified therein, or from Seller's continuing obligations under the Contract 
Documents; and

2. a waiver of all Claims by Seller against Buyer (other than those previously made in 
accordance with the requirements herein and listed by Seller as unsettled as required in 
Paragraph 10.05.A, and not resolved in writing).

ARTICLE 11 CANCELLATION, SUSPENSION, AND TERMINATION

11.01 Cancellation

A. Buyer has the right to cancel the Contract, without cause, at any time prior to delivery of the 
Goods by written notice.  Cancellation pursuant to the terms of this paragraph shall not constitute 
a breach of contract by Buyer.  Upon cancellation:  

1. Buyer shall pay Seller for the direct costs incurred in producing any Goods that Seller has 
specially manufactured for the Project, plus a fair and reasonable amount for overhead 
and profit.

2. For Goods that are not specially manufactured for the Project, Seller shall be entitled to a 
restocking charge of 10 percent of the unpaid Contract Price of such Goods. 

11.02 Suspension of Performance by Buyer

A. Buyer has the right to suspend performance of the Contract for up to a maximum of ninety days,
without cause, by written notice.  Upon suspension under this paragraph, Seller shall be entitled 
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to an increase in the Contract Times and Contract Price caused by the suspension, provided that 
performance would not have been suspended or delayed for causes attributable to Seller.

11.03 Suspension of Performance by Seller

A. Subject to the provisions of Paragraph 5.07.B, Seller may suspend the furnishing of the Goods 
and Special Services only under the following circumstance:

1. Seller has reasonable grounds to conclude that Buyer will not perform its future payment 
obligations under the Contract; and,

2. Seller has requested in writing assurances from Buyer that future payments will be made 
in accordance with the Contract, and Buyer has failed to provide such assurances within 
ten days of Seller’s written request.  

11.04 Breach and Termination

A. Buyer’s Breach:

1. Buyer shall be deemed in breach of the Contract if it fails to comply with any material 
provision of the Contract Documents, including but not limited to:

a. wrongful rejection or revocation of Buyer’s acceptance of the Goods,

b. failure to make payments in accordance with the Contract Documents, or

c. wrongful repudiation of the Contract.

2. Seller shall have the right to terminate the Contract for cause by declaring a breach 
should Buyer fail to comply with any material provisions of the Contract.  Upon 
termination, Seller shall be entitled to all remedies provided by Laws and Regulations.

a. In the event Seller believes Buyer is in breach of its obligations under the Contract, 
Seller shall provide Buyer with reasonably prompt written notice setting forth in 
sufficient detail the reasons for declaring that it believes a breach has occurred.  
Buyer shall have seven days from receipt of the written notice declaring the breach 
(or such longer period of time as Seller may grant in writing) within which to cure or 
to proceed diligently to cure such alleged breach.

B. Seller’s Breach:

1. Seller shall be deemed in breach of the Contract if it fails to comply with any material 
provision of the Contract Documents, including, but not limited to:

a. failure to deliver the Goods or perform the Special Services in accordance with the 
Contract Documents,

b. wrongful repudiation of the Contract, or
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c. delivery or furnishing of non-conforming Goods and Special Services.

2. Buyer may terminate Seller’s right to perform the Contract for cause by declaring a 
breach should Seller fail to comply with any material provision of the Contract 
Documents.  Upon termination, Buyer shall be entitled to all remedies provided by Laws 
and Regulations.

a. In the event Buyer believes Seller is in breach of its obligations under the Contract, 
and except as provided in Paragraph 11.04.B.2.b, Buyer shall provide Seller with 
reasonably prompt written notice setting forth in sufficient detail the reasons for 
declaring that it believes a breach has occurred.  Seller shall have seven days from 
receipt of the written notice declaring the breach (or such longer period of time as 
Buyer may grant in writing) within which to cure or to proceed diligently to cure such 
alleged breach.

b. If and to the extent that Seller has provided a performance bond under the provisions 
of Paragraph 4.01, the notice and cure procedures of that bond, if any, shall supersede 
the notice and cure procedures of Paragraph 11.04.B.2.a.

ARTICLE 12 LICENSES AND FEES

12.01 Intellectual Property and License Fees

A. Unless specifically stated elsewhere in the Contract Documents, Seller is not transferring any 
intellectual property rights, patent rights, or licenses for the Goods delivered.  However, in the 
event the Seller is manufacturing to Buyer’s design, Buyer retains all intellectual property rights 
in such design.

B. Seller shall pay all license fees and royalties and assume all costs incident to the use or the 
furnishing of the Goods, unless specified otherwise by the Contract Documents.  

12.02 Seller’s Infringement 

A. Subject to Paragraph 12.01.A, Seller shall indemnify and hold harmless Buyer, Engineer and 
their officers, directors, members, partners, employees, agents, consultants, contractors, and 
subcontractors from and against all claims, costs, losses, damages, and judgments (including but 
not limited to all reasonable fees and charges of engineers, architects, attorneys and other 
professionals and all court or arbitration or other dispute resolution costs) arising out of or 
relating to any infringement or alleged infringement of any United States or foreign patent or 
copyright by any of the Goods as delivered hereunder. 

B. In the event of suit or threat of suit for intellectual property infringement, Buyer will promptly
notify Seller of receiving notice thereof.

C. Seller shall promptly defend the claim or suit, including negotiating a settlement.  Seller shall 
have control over such claim or suit, provided that Seller agrees to bear all expenses and to 
satisfy any adverse judgment thereof.
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1. If Seller fails to defend such suit or claim after written notice by Buyer, Seller will be 
bound in any subsequent suit or claim against Seller by Buyer by any factual 
determination in the prior suit or claim.

2. If Buyer fails to provide Seller the opportunity to defend such suit or claim after written 
notice by Seller, Buyer shall be barred from any remedy against Seller for such suit or 
claim.

D. If a determination is made that Seller has infringed upon intellectual property rights of another,
Seller may obtain the necessary licenses for Buyer’s benefit, or replace the Goods and provide 
related design and construction as necessary to avoid the infringement at Seller’s own expense.

12.03 Buyer’s Infringement 

A. Buyer shall indemnify and hold harmless Seller, and its officers, directors, partners, employees, 
agents, consultants, contractors, and subcontractors from and against all claims, costs, losses, 
damages, and judgments (including but not limited to all reasonable fees and charges of 
engineers, architects, attorneys and other professionals and all court or arbitration or other 
dispute resolution costs) arising out of or relating to any infringement or alleged infringement of 
any United States or foreign patent or copyright caused by Seller’s compliance with Buyer’s 
design of the Goods or Buyer’s use of the Goods in combination with other materials or 
equipment in any process (unless intent of such use was known to Seller and Seller had reason to 
know such infringement would result).

B. In the event of suit or threat of suit for intellectual property infringement, Seller must after 
receiving notice thereof promptly notify Buyer.

C. Upon written notice from Seller, Buyer shall be given the opportunity to defend the claim or suit, 
including negotiating a settlement.  Buyer shall have control over such claim or suit, provided 
that Buyer agrees to bear all expenses and to satisfy any adverse judgment thereof.

1. If Buyer fails to defend such suit or claim after written notice by Seller, Buyer will be 
bound in any subsequent suit or claim against Buyer by Seller by any factual 
determination in the prior suit or claim.

2. If Seller fails to provide Buyer the opportunity to defend such suit or claim after written 
notice by Buyer, Seller shall be barred from any remedy against Buyer for such suit or 
claim.

12.04 Reuse of Documents

A. Neither Seller nor any other person furnishing any of the Goods and Special Services under a 
direct or indirect contract with Seller shall:  (1) acquire any title to or ownership rights in any of 
the Drawings, Specifications, or other documents (or copies of any thereof) prepared by or 
bearing the seal of Engineer or its consultants, including electronic media versions; or (2) reuse 
any of such Drawings, Specifications, other documents, or copies thereof on any other project 
without written consent of Buyer and Engineer and specific written verification or adaptation by 
Engineer.  This prohibition will survive termination or completion of the Contract.  Nothing 
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herein shall preclude Seller from retaining copies of the Contract Documents for record 
purposes.

12.05 Electronic Data

A. Unless otherwise stated in the Supplementary Conditions, copies of data furnished by Buyer or 
Engineer to Seller, or by Seller to Buyer or Engineer that may be relied upon are limited to the 
printed copies (also known as hard copies). Files in electronic media format of text, data, 
graphics, or other types are furnished only for the convenience of the receiving party. Any 
conclusion or information obtained or derived from such electronic files will be at the user’s sole 
risk. If there is a discrepancy between the electronic files and the hard copies, the hard copies 
govern.

B. Because data stored in electronic media format can deteriorate or be modified inadvertently or 
otherwise without authorization of the data’s creator, the party receiving electronic files agrees 
that it will perform acceptance tests or procedures within 60 days, after which the receiving party 
shall be deemed to have accepted the data thus transferred. The transferring party will correct 
any errors detected within the 60-day acceptance period.

C. When transferring documents in electronic media format, the transferring party makes no 
representations as to long term compatibility, usability, or readability of documents resulting 
from the use of software application packages, operating systems, or computer hardware 
differing from those used by the data’s creator.

ARTICLE 13 DISPUTE RESOLUTION

13.01 Dispute Resolution Method

A. Either Buyer or Seller may initiate the mediation of any Claim decided in writing by Engineer 
under Paragraph 9.06.B or 9.06.C before such decision becomes final and binding.  The 
mediation will be governed by the Construction Industry Mediation Rules of the American 
Arbitration Association in effect as of the Effective Date of the Agreement.  The request for 
mediation shall be submitted in writing to the American Arbitration Association and the other 
party to the Contract.  Timely submission of the request shall stay the Engineer's decision from 
becoming final and binding.

B. Buyer and Seller shall participate in the mediation process in good faith.  The process shall be 
concluded within 60 days of filing of the request.  The date of termination of the mediation shall 
be determined by application of the mediation rules referenced above.

C. If the mediation process does not result in resolution of the Claim, then Engineer’s written 
decision under Paragraph 9.06.B or a denial pursuant to Paragraph 9.06.C shall become final and 
binding 30 days after termination of the mediation unless, within that time period, Buyer or 
Seller:

1. elects in writing to invoke any dispute resolution process provided for in the 
Supplementary Conditions, or
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2. agrees with the other party to submit the Claim to another dispute resolution process, or

3. if no dispute resolution process has been provided for in the Supplementary Conditions, 
delivers to the other party written notice of the intent to submit the Claim to a court of 
competent jurisdiction, and within 60 days of the termination of the mediation institutes 
such formal proceeding.

ARTICLE 14 MISCELLANEOUS

14.01 Giving Notice

A. Whenever any provision of the Contract Documents requires the giving of written notice, it will 
be deemed to have been validly given if: 1) delivered in person to the individual or to a member 
of the firm or to an officer of the corporation for whom it is intended, or 2) if delivered at or sent 
by registered or certified mail, postage prepaid, to the last business address known to the giver of 
the notice.

14.02 Controlling Law

A. This Contract is to be governed by the law of the state in which the Point of Destination is 
located.

B. In the case of any conflict between the express terms of this Contract and the Uniform 
Commercial Code, as adopted in the state whose law governs, it is the intent of the parties that 
the express terms of this Contract shall apply.

14.03 Computation of Time

A. When any period of time is referred to in the Contract Documents by days, it will be computed to 
exclude the first and include the last day of such period. If the last day of any such period falls on 
a Saturday or Sunday or on a day made a legal holiday by the law of the applicable jurisdiction, 
such day shall be omitted from the computation.

14.04 Cumulative Remedies

A. The duties and obligations imposed by these General Conditions and the rights and remedies 
available hereunder to the parties hereto are in addition to, and are not to be construed in any 
way as a limitation of, any rights and remedies available to any or all of them which are 
otherwise imposed or available by Laws or Regulations, by special warranty or guarantee, or by 
other provisions of the Contract Documents, and the provisions of this paragraph will be as 
effective as if repeated specifically in the Contract Documents in connection with each particular 
duty, obligation, right, and remedy to which they apply.

14.05 Survival of Obligations

A. All representations, indemnifications, warranties and guarantees made in, required by, or given 
in accordance with the Contract Documents, as well as all continuing obligations indicated in the 
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Contract Documents, will survive final payment, completion, and acceptance of the Goods and
Special Services and termination or completion of the Agreement.

14.06 Entire Agreement

A. Buyer and Seller agree that this Agreement is the complete and final agreement between them, 
and supersedes all prior negotiations, representations, or agreements, either written or oral.  This 
Agreement may not be altered, modified, or amended except in writing signed by an authorized 
representative of both parties.
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SECTION P-00800 
 

PROCUREMENT SUPPLEMENTAL GENERAL CONDITIONS 
 

 
These Supplemental General Conditions amend or supplement the Standard General Conditions 
of the Construction Contract (No. P-00700, 2010 Edition) given as Specification Section 00700 
and other provisions of the Contract Documents as indicated below.  All provisions that are not so 
amended or supplemented remain in full force and effect. 
 
ARTICLE 1 – DEFINITIONS AND TERMINOLOGY 
 
Add the following Section at the beginning of this Article: 
 
1.00 Terms 
 

A. The terms used in these Supplemental General Conditions which are defined in 
the Standard General Conditions of the Construction Contract (No. P-00700, 
2010 Edition) given as Specification Section 00700 have the meanings assigned 
to them in the General Conditions. 

 
1.01 Defined Terms 
 
  Definition 12. Delete in its entirety and replace with the following: 
 

“Those items so designated in the Agreement.   Only printed or hard 
copies of the items listed in the Agreement are Contract Documents.  
Files in electronic media format of text, data, graphics, and the like are 
not Contract Documents, and may not be relied on by Seller.  Shop 
Drawings and other Seller submittals are not Contract Documents, even 
if accepted or reviewed by Engineer or Buyer.” 

 
Definition 16. Omit the word “two”. 

 
  Definition 17. Delete in its entirety and replace with the following: 
 

“The individual or entity designated as such in the Agreement.  The 
terms Engineer and ENGINEER are interchangeable and shall have the 
same meaning in the Contract Documents.” 

                     
  Add the following new definitions: 
 

“37. Conditions of the Contract - The combined General Conditions 
and Supplemental General Conditions. 

 
38. assignee – The terms “assignee” and “Installation Contractor” 

are interchangeable and shall have the same meaning in the 
Contract Documents. 

 
39. Contractor – The individual or entity with whom Buyer has 

entered into the Agreement.  The terms Seller, Contractor, and 
CONTRACTOR are interchangeable and shall have the same 
meaning in the Contract Documents. 



 

 
40. Designated System Supplier (DSS) – The individual or entity 

with whom Buyer has entered into the Agreement.  The terms 
Seller, Contractor, CONTRACTOR, and Designated System 
Supplier are interchangeable and shall have the same meaning in 
the Contract Documents. 

 
41. Installation Contractor – The individual or entity with whom 

Buyer has entered into an agreement to install the Goods. 
 
42. Owner – The individual or entity with whom Seller has entered 

into the Agreement and for whom the Goods and Special 
Services are to be performed.  The terms Buyer, Owner and 
OWNER are interchangeable and shall have the same meaning 
in the Contract Documents. 

 
43. Subcontractor – An individual or entity having a direct contract 

with Seller or with any other Subcontractor for the performance 
of a part of the Goods and Special Services. 

 
44. Submittal – All drawings, diagrams, illustrations, schedule, and 

other data or information which are specifically prepared or 
assembled by or for Seller and submitted by Seller to illustrate 
some portion of the Goods and Special Services.  The terms 
Shop Drawing and Submittal are interchangeable and shall have 
the same meaning in the Contract Documents. 

 
45. Typ, (Typ), (TYP) – The term “Typ”, “(Typ)” or “(TYP)”, when 

used in the Contract Documents is the abbreviation of the word 
typical: used to label a feature that is to be interpreted as exactly 
the same as nearby comparable features 

 
46. Unit Price Work – Work to be paid for on the basis of unit 

prices. 
 
47. without exception – The term “without exception”, when used in 

the Contract Documents following the name of a proprietary 
item of equipment, product, or material, shall mean that the 
sources of the product are limited to the listed manufacturers or 
products and that no like, equivalent, or “or-equal” item and no 
substitution will be permitted. 

 
ARTICLE 2 – PRELIMINARY MATTERS 
 
Add the following Section to the beginning of this Article: 
 
“2.00 Execution of Agreement 
 

A. At least six counterparts of the Agreement will be executed and delivered by the 
SELLER to the BUYER within ten (10) working days of the Notice of Award 
and receipt of Contract Documents by the SELLER for execution; and thereafter 
BUYER will execute and deliver one counterpart to SELLER.” 

 
2.04 Commencement of Contract Times; Notice to Proceed 



 

 
Delete in its entirety and substitute the following: 

 
“A. Except as otherwise provided in (ii) hereinafter, the Contract Time will 

commence to run on the day indicated in the Notice to Proceed; but in no event 
will the Contract Time commence to run later than the sixtieth day after the day 
of Bid opening or the thirtieth day after the Effective Date of the Agreement.  By 
mutual consent of the parties to the Contract, these time limits may be changed.  

 
B. Notwithstanding the provisions of subsection (i) above, if award of the Bid is 

challenged, and the BUYER determines that a hearing is required on the 
challenge, or a Court or governmental entity having jurisdiction issues a stay of 
the award or performance of the Contract, the Contract Time and Effective Date 
of the Agreement shall be stayed for the time necessary for BUYER to conduct a 
hearing and make a determination on the challenge and/or the time that the 
Contract award or performance are stayed by a Court or governmental entity 
having jurisdiction, not to exceed an additional 180 days.” 

 
2.07 Preliminary Conference 
 
 Delete in its entirety and substitute the following: 
 

“A. Within ten (10) days after the Contract Times start to run, but before any Work a 
conference shall be attended by, but without limitations to, the following: 
SELLER, BUYER, ENGINEER and other as appropriate will be held to establish 
a working understanding among the parties as to the Goods and Special Services 
and to discuss the schedule referred to in Paragraph 2.06.A, procedures for 
handling Shop Drawings and other submittals, processing Applications for 
Payment, and maintaining required records.” 

 
 
ARTICLE 3- CONTRACT DOCUMENTS: INTENT, AMENDING AND REUSE 
 
3.01 Intent 
 

Add the following subparts to Part A: 
 

“1. Each and every provision of law and clause required by law to be inserted in 
these Contract Documents shall be deemed to be inserted herein, and they shall 
be read and enforced as though it were included herein, and if through mistake or 
otherwise, any such provision is not inserted, or if not correctly inserted, then 
upon the application of either party, the Contract Documents shall forthwith be 
physically amended to make such insertion. 

 
2. The Contract Documents indicate the extent and general arrangement of the 

work.  It is the intent of the Contract Documents to obtain an operable Project. 
Equipment, components, systems, etc., therein shall be made operable by the 
SELLER. 

 
3. The Contract Drawings may be supplemented from time to time with additional 

drawings by the ENGINEER as may be required to illustrate the work or, as the 
work progresses, with additional Drawings, by the SELLER, subject to the 
approval of the ENGINEER.  Supplementary Drawings, when issued by the 



 

ENGINEER or by the SELLER, after approval by the ENGINEER, shall be 
furnished in sufficient quantity to all those who, in the opinion of the 
ENGINEER, are affected by such Drawings.” 

 
3.03 Reporting and Resolving Discrepancies.  

 
Add the following to subpart A. 3 succeeding “thereof” 
 
“or should have known.” 

 
 
ARTICLE 4 – BONDS AND INSURANCE 
 
4.01 Performance, Payment, and Other Bonds 
 

Part A: Add the following after “payment bonds” in the first line: 
 

“within ten (10) working days of Notice of Award”. 
 

Delete the second sentence and replace with the following: 
 

“The Performance Bond shall remain in effect until completion and acceptance 
by the BUYER as specified in paragraph 10.05”. 

 
Delete Article 4.02 in its entirety and substitute the following: 
 
4.02 Certificates of Insurance 
 

A. Seller shall deliver to Buyer, with copies to each additional insured identified in 
the Procurement Supplementary Conditions, certificates of insurance (and other 
evidence of insurance requested by Buyer or any other additional insured) which 
Seller is required to purchase and maintain.   

 
B. Failure of Buyer to demand such certificates or other evidence of Seller’s full 

compliance with these insurance requirements or failure of Buyer to identify a 
deficiency in compliance from the evidence provided shall not be construed as a 
waiver of Seller’s obligation to maintain such insurance. 

 
C. Upon assignment of this Contract, Seller shall comply with the written request of 

assignee to provide certificates of insurance to assignee. 
 
D. Buyer does not represent that insurance coverage and limits established in this 

Contract necessarily will be adequate to protect Seller. 
 
E. The insurance and insurance limits required herein shall not be deemed as a 

limitation on Seller’s liability under the indemnities granted to Buyer in the 
Contract Documents 
 

F. Wherever in this Article the terms “The Insured” and BUYER occurs with 
respect to coverage in a policy, it shall mean the BUYER and its agent and 
agencies, all municipalities where work is being performed under the contract, 
the ENGINEER, and any other parties specifically designated below, who shall 
be named as insured in each policy issued.  The insurance policies required 
herein shall not contain any Third Party Beneficiary Exclusion. The State of New 



 

Jersey and its venues, employees and officers shall be named insured on each 
certificate of Insurance.” 

 
Delete Article 4.03 in its entirety and substitute the following: 
 
4.03 License Sureties and Insurers 
 
A. All Bonds and insurance required by the Contract Documents to be purchased and 

maintained by Seller shall be obtained from surety or insurance companies that are duly 
licensed or authorized in the jurisdiction in which the Project is located to issue Bonds or 
insurance policies for the limits and coverage's so required.  Such surety and insurance 
companies shall also meet such additional requirements and qualifications as may be 
provided in the Procurement Supplementary Conditions.   

 
Add the following sections to this Article 
 
4.04 Seller’s Liability Insurance 
 

A. The policies of insurance so required by this Paragraph 4.04 to be purchased and 
maintained shall: 

 
1. Include at least the specific coverage’s and be written for not less than the 

limits of liability specified or required by Laws or Regulations, whichever is 
greater; 

2. Include contractual liability insurance covering Seller’s indemnity 
obligations under Paragraph 5.09; 

3. Contain a provision or endorsement that the coverage afforded will not be 
canceled, materially changed or renewal refused until at least 30 days prior 
written notice has been given to Buyer and Seller and to each other additional 
insured to whom a certificate of insurance has been issued (and the 
certificates of insurance furnished by the Seller pursuant to Paragraph 4.03 
shall so provide); 

4. Remain in effect at least until final payment and at all times thereafter when 
Seller may be correcting, removing, or replacing non-conforming Goods and 
Special Services in accordance with Paragraph 8.02; 

5. Contain a cross liability or severability of interest clause or endorsement. 
Insurance covering the specified additional insureds shall be primary 
insurance, and all other insurance carried by the additional insured's shall be 
excess insurance; and 

6. With respect to workers' compensation and employers' liability, 
comprehensive automobile liability, commercial general liability, and 
umbrella liability insurance, and all other liability insurance specified herein 
to be provided by Seller, Seller shall require its insurance carriers to waive 
all rights of subrogation against Buyer, Engineer, and their respective 
officers, directors, partners, employees, and agents. 

 
B. Worker's Compensation and Employer's Liability Insurance. This insurance shall 

protect Seller against all claims under applicable state workers' compensation 
laws, including coverage as necessary for the benefits provided under the United 
States Longshoremen's and Harbor Workers' Act and the Jones Act. Seller shall 
also be protected against claims for injury, disease, or death of employees which, 
for any reason, may not fall within the provisions of a workers' compensation 
law. This policy shall include an "all states" or "other states" endorsement. 



 

 
The liability limits shall be not less than:  
 
Workers' compensation   Statutory  
 
Employers' liability   $2,000,000 each occurrence 
 

C. Comprehensive Automobile Liability Insurance. This insurance shall be 
occurrence type, written in comprehensive form, and shall protect Seller, and 
Buyer and Engineer as additional insureds, against all claims for injuries to 
members of the public and damage to property of others arising from the use of 
motor vehicles, either on or off the Project site whether they are owned, non-
owned, or hired. 

 
The liability limits shall be not less than:  

 
Bodily Injury: $1,000,000 Each Person 
 $2,000,000 Each Accident 
 
Property Damage: $1,000,000 Each Occurrence 
 

D. Commercial General Liability Insurance. This insurance shall be occurrence 
type, written in comprehensive form, and shall protect Seller, and Buyer and 
Engineer as additional insureds, against claims arising from injuries, sickness, 
disease, or death of any person or damage to property arising out of the 
furnishing of the Goods and Special Services. The policy shall also include a per 
project aggregate limit endorsement, personal injury liability coverage, 
contractual liability coverage, completed operations and products liability 
coverage. 

 
The liability limits shall be not less than:  
 
Bodily Injury:   $2,000,000 Each Occurrence 
    $2,000,000 Annual Aggregate  
 
Property Damage*:  $1,000,000 Each Occurrence 
    $2,000,000 Annual Aggregate 
 
*Property Damage shall include Explosion, Collapse and Underground 
Coverages.  Property Damage shall include property in the care, custody and 
control of the insured. 
 
Personal Injury, with employment $2,000,000 Annual Aggregate 
exclusion deleted:    

 
E. Umbrella Liability Insurance. This insurance shall protect Seller, and Buyer and 

Engineer as additional insureds, against claims in excess of the limits provided 
under workers' compensation and employers' liability, comprehensive automobile 
liability, and commercial general liability policies. The umbrella policy shall 
follow the form of the primary insurance, including the application of the 
primary limits. 

 
The liability limits shall be not less than:  
 



 

Bodily injury and property damage:  $5,000,000 combined single limit  
for each occurrence  
 
$5,000,000 general aggregate 
 

F. Professional Liability Insurance: This insurance shall be required only in cases 
where the Contract Documents specifically require that Seller provide for design 
services to be performed by a professional engineer with appropriate expertise in 
accordance with applicable laws and regulations, licensed or registered in the 
State of New Jersey, and that the Shop Drawings or other evidence of design bear 
the seal and signature of that professional engineer. This insurance shall provide 
protection against claims arising out of performance of professional design 
services and caused by a negligent error, omission, or act for which the insured 
party is legally liable; such professional liability insurance shall provide coverage 
in the amount of $3,000,000 and shall be maintained throughout the duration of 
the Project and for one year after final payment. In the event that the professional 
design services are performed by an independent consultant or Subcontractor 
engaged by Seller, this insurance shall be furnished and maintained by the 
independent consultant or Subcontractor. In the event that the professional design 
services are performed by a member of Seller's organization, this insurance shall 
be furnished and maintained by Seller. 
 
A certificate of insurance for such professional liability insurance coverage, 
including the amount, duration, and name of the insured party, shall be delivered 
to Buyer and Engineer.  

 
G. Transportation Insurance: This insurance shall be of the "all risks" type and shall 

protect Subcontractor and shall include the Indemnified Parties as insureds from 
all insurable risks of physical loss or damage to Goods in transit until receipt, off-
loaded and placed at the Point of Destination. The coverage amount shall be not 
less than one-hundred and twenty percent of the commercial invoice value of the 
Goods shipped. Transportation insurance shall provide for losses to be payable to 
Subcontractor and Buyer as their interests may appear. 

 
4.05 Acceptance of Bonds and Insurance; Option to Replace. 
 
A. If Buyer has any objection to the coverage afforded by or other provisions of the Bonds 

or insurance required to be purchased and maintained by Seller in accordance with 
Article 4 on the basis of non-conformance with the Contract Documents, the Buyer shall 
so notify the Seller in writing within 10 days after receipt of the certificates (or other 
evidence requested) required by Paragraphs 2.01.A and 2.02.A.  Seller shall provide to 
the Buyer such additional information in respect of insurance provided as the Buyer may 
reasonably request.  If Seller does not purchase or maintain all of the Bonds and 
insurance required of Buyer by the Contract Documents, Buyer shall notify the Seller in 
writing of such failure to purchase prior to the start of the Contract, or of such failure to 
maintain prior to any change in the required coverage.  Without prejudice to any other 
right or remedy, the Buyer may elect to obtain equivalent Bonds or insurance to protect 
Buyer's interests at the expense of the Seller who was required to provide such coverage, 
and a Change Order shall be issued to adjust the Contract Price accordingly. 

 
 
ARTICLE 5 – SELLER’S RESPONSIBILITIES 
 



 

5.01 Supervision and Superintendence 
 
 Add the following: 
 

“B.  SELLER will be held responsible for the conduct of all personnel on site 
employed by or through Contract.  SELLER shall employ only competent 
persons to perform the work of this contract.  Whenever BUYER shall 
notify SELLER, in writing, that any person on the work, including 
superintendents and other Supervisors, appears to be incompetent, 
disorderly, or who disregards the authority of the ENGINEER and/or 
BUYER, or is otherwise unsatisfactory, such person shall be removed from 
the Project within the time frame specified by the BUYER, and shall not 
again be employed on it except with the consent of BUYER.” 

 
5.02 Labor, Materials and Equipment 
 
 Add the following to subpart B:  
 

“4. Any and all applicable technical bulletins issued by the Original Equipment 
Manufacturers of the Goods, prior to the delivery of the Goods at the Point 
of Destination, shall be implemented by the SELLER through the Original 
Equipment Manufacturer at no additional expense to the BUYER.” 

 
5.03 Laws and Regulations 
 

Delete Part B in its entirety and substitute the following: 
 

“B.  If SELLER observes that the Specifications or Drawings are at variance with 
any Laws or Regulations, he shall give ENGINEER prompt written notice 
thereof.  If SELLER performs any work knowing it to be contrary to such 
Laws or Regulations, and without such notice to ENGINEER, he shall bear 
all costs arising therefrom.  The SELLER shall, at all times, observe and 
comply with and shall cause all his agents and employees and all his 
Subcontractors to observe and comply with all such existing Laws or 
Regulations, and shall protect and indemnify the BUYER and the 
ENGINEER and the municipalities in which work is being performed, and 
their officers and agents against any claim or liability arising from or based 
on the violation of any such Law or Regulation, whether by himself or his 
employees or any of his Subcontractors.” 

 
Add the following paragraph: 

 
“D.  The SELLER shall keep itself fully informed of all existing and future state 

and Federal Laws and Regulations and Municipal Ordinances and 
Regulations, in any manner affecting the work and the persons engaged or 
employed in the work, or the materials used in the work, or in any affecting 
the performance of the work, either with respect to hours of labor or 
otherwise, and of all such laws, ordinances, regulations, orders and decrees, 
and shall protect and indemnify BUYER and their officers and agents 
against any claims or liability arising from or based on the violation of any 
such law, ordinance, regulation, order or decree, whether by itself, or by its 
agents or employees.” 

 



 

Add the following paragraph: 
 
“E.  Funding Agency Requirements.  Seller will be required to comply with Title 

VI of the Civil Rights Act of 1964, the Davis-Bacon Act, the Copeland 
(Anti-Kickback) Act, and the Contract Work Hours and Safety Standards 
Act.  Seller will be required to comply with the President's Executive Order 
11246 of September 24, 1965, as amended.” 

 
5.04 Or Equals 
 
 Delete Paragraph 5.04.A in its entirety and substitute the following: 
 

“A. Whenever the Goods, or an item of material or equipment to be 
incorporated into the Goods is specified or described in the Contract Docu-
ments by using the name of a proprietary item or the name of a particular 
supplier or manufacturer, the specification or description is intended to 
establish the type, function, appearance, and quality required.  Unless the 
specification or description contains or is followed by words reading 
without exception or that no like, equivalent, or “or-equal” item is 
permitted, other items of material or equipment or material or equipment of 
other manufacturers may be submitted to Buyer for Engineer’s review. 

 
1. If in Engineer’s sole discretion, such an item of material or equipment 

proposed by Seller is functionally equal to that named and sufficiently 
similar so that no change in related work will be required, it may be 
considered by Engineer as an “or-equal” item.  

 
2. For the purposes of this paragraph, a proposed item of material or 

equipment may be considered functionally equal to an item so named 
only if:  

 
a.   in the exercise of reasonable judgment, Engineer determines that:  

1) it is at least equal in quality, durability, appearance, strength, 
and design characteristics; 2) it will reliably perform at least 
equally well the function imposed by the design concept of the 
completed Project as a functioning whole; 3) it has an acceptable 
record of performance and availability of responsive service; and 

 
b. Seller certifies that if accepted: 1) there will be no increase in any 

cost including capital, installation or operating costs, to Buyer; and 
2) the proposed item will conform substantially to the detailed 
requirements of the item named in the Contract Documents.” 

 
Delete Paragraph 5.04.B in its entirety and substitute the following: 

 
“B. Engineer’s Evaluation:  Engineer will be allowed a reasonable time within 

which to evaluate each proposal or submittal made pursuant to Para-
graph 5.04.A.  Engineer will be the sole judge of whether to accept or 
reject such a proposal or submittal.  No “or-equal” will be ordered, 
manufactured or utilized until Engineer’s review is complete, which will be 
evidenced by an accepted Shop Drawing.  Engineer will advise Buyer and 



 

Seller in writing of any negative determination.  Notwithstanding 
Engineer’s acceptance of an “or-equal” item, Seller shall remain obligated 
to comply with the requirements of the Contract Documents.” 

 
5.05 Taxes 
 

Add the following to Part A: 
 

“The materials and supplies to be used in the work of this contract are exempt 
from Federal sales tax and sales tax of the State of New Jersey.  SELLER shall 
obtain the proper certificates, maintain the necessary records and otherwise 
comply with the requirements of state law.” 

 
5.06 Shop Drawings and Samples 
 
 Delete Paragraph 5.06 in its entirety and substitute the following: 
 

“Requirements for Shop Drawings, Samples and submittal procedures shall be as 
specified in the Technical Supplemental Specifications, Q500 – Shop Drawing and 
Instruction Manuals.” 

 
5.08 Sellers’s Warranties and Guarantees 
 
 Delete Paragraph 5.08.B in its entirety and substitute the following: 
 

“Seller warrants and guarantees to Buyer that all Goods and Special Services will 
conform with the Contract Documents, and with the standards established by any 
Samples accepted by Engineer.  Engineer shall be entitled to rely on 
representation of Seller’s warranty and guarantee.  If the Contract Documents do 
not otherwise specify the characteristics or the quality of the Goods, the Goods 
shall comply with the requirements of Paragraph 5.02.B.” 
 

Add the following paragraph: 
 
“G.  Seller shall provide a minimum 365 day warranty from the time the Goods 

achieve Completion or a minimum 1,825 day warranty from the Goods date 
of shipment, whichever occurs first.” 

 
5.09 Indemnification 
 

Delete Part A in its entirety and substitute the following: 
 

“A.  To the fullest extent permitted by Laws and Regulations, and except for the 
willful misconduct of BUYER, SELLER shall indemnify and hold harmless 
BUYER, ENGINEER, ENGINEER’s Consultants and the officers, 
directors, employees, agents consultants, contractors and subcontractors of 
each and any of them from and against all claims, costs, losses and damages 
(including but not limited to all fees and charges of engineers, architects, 
attorneys and other professionals and all court or arbitration of other dispute 
resolution costs including appeals) caused by, arising out of or relating to 
the performance of SELLER’s obligations under the Contract Documents, 
provided that any such claim, cost, loss or damage is caused in whole or in 
part by any negligent act or omission of the SELLER, or any individual or 



 

entity directly or indirectly employed by SELLER or anyone for whose acts 
SELLER may be liable.” 

 
Add the following new Paragraphs as follows: 

 
“C.  The indemnification obligations of Seller under Paragraph 5.09.A shall 

not extend to the liability of Engineers and Engineer’s officers, 
directors, partners, employees, agents, and consultants arising out of: 

 
1. the preparation or acceptance of, or the failure to prepare or accept, 

maps, Drawings, opinions, reports, surveys, Change Orders, 
designs, or Specifications; or 

2. giving directions or instructions, or failing to give them, if that is 
the primary cause of the injury or damage. 

 
D.   Wherever in this Agreement a provision imposes upon the SELLER an 

obligation of indemnification, that obligation shall be as set forth in the 
preceding paragraphs of this provision.  SELLER acknowledges that it 
is the intent of the parties that any indemnification obligation imposed 
upon SELLER pursuant to any provision of this Agreement shall be the 
broadest called for under this Agreement. 

 
E.   Nothing in the Contract Documents shall create or give to third parties 

any claim or right of action against the SELLER, the BUYER or the 
ENGINEER beyond such as may legally exist irrespective of the 
Contract.” 

 
5.10 Delegation of Professional Design Services 
 
 Delete Paragraph 5.10 in its entirety and substitute the following: 
 

“5.10 Delegation of Professional Design Services: 
 

A. Seller will not be required to provide professional design services 
unless such services are specifically required by the Contract 
Documents or unless such services are required to carry out Seller’s 
responsibilities for furnishing the Goods and Special Services. Seller 
shall not be required to provide professional services in violation of 
applicable law. 

 
B. If professional design services or certifications by a design professional 

related to the Goods and Special Services are specifically required of 
Seller by the Contract Documents, Buyer and Engineer will specify all 
performance and design criteria that such services must satisfy or will 
provide reports and/or drawings from which design criteria can be 
derived by the Seller.  Seller shall cause such services or certifications 
to be provided by a properly licensed professional, whose signature 
and seal shall appear on all drawings, calculations, specifications, 
certifications, Shop Drawings and other submittals prepared by such 
professional. Shop Drawings and other submittals related to the Goods 
and Special Services designed or certified by such professional, if 
prepared by others, shall bear such professional’s written approval 
when submitted to Engineer. 

 



 

C. Buyer and Engineer shall be entitled to rely upon the adequacy, 
accuracy and completeness of the services, certifications or approvals 
performed by such design professionals, provided Buyer and Engineer 
have specified to Seller all performance and design criteria that such 
services must satisfy or provided to the Seller sufficient information in 
reports and/or on drawings to derive the design criteria. 

 
D. Pursuant to this Paragraph 5.10, Engineer’s review and acceptance of 

signed and sealed certifications of performance and design criteria used 
when designing systems, materials, or equipment and design 
calculations and design drawings will be only for the limited purpose 
of checking for conformance with performance and design criteria and 
the design concept set forth in the Contract Documents. Where the 
Seller has derived design criteria from reports and/or drawings, the 
Engineer’s review will be for the limited purpose of checking for 
conformance with the design concept expressed in the Contract 
Documents. Engineer’s review and acceptance of Shop Drawings and 
other submittals (except performance and design criteria and design 
calculations and design drawings) will be only for the purpose stated in 
the Submittals Procedures section.” 

 
Add the following section to this Article 

 
“5.11 Concerning Subcontractors, Manufacturers and Others 

 
A. Seller shall not employ any Subcontractor, manufacturer, or other individual or 

entity, whether initially or as a replacement, against whom Buyer may have 
reasonable objection. Seller shall not be required to employ any Subcontractor, 
manufacturer, or other individual or entity to furnish or perform any of the Goods 
and Special Services against whom Seller has reasonable objection. 

 
B. Seller shall be fully responsible to Buyer and Engineer for all acts and omissions of 

the Subcontractors, manufacturers, and other individuals or entities performing or 
furnishing any of the Goods and Special Services just as Seller is responsible for 
Seller’s own acts and omissions. Nothing in the Contract Documents: 

 
1. shall create for the benefit of any such Subcontractor, manufacturer, or other 

individual or entity any contractual relationship between Buyer or Engineer 
and any such Subcontractor, manufacturer, or other individual or entity, nor 

2. shall anything in the Contract Documents create any obligation on the part of 
Buyer or Engineer to pay or to see to the payment of any moneys due any such 
Subcontractor, manufacturer, or other individual or entity except as may 
otherwise be required by Laws and Regulations. 

 
C. Seller shall be solely responsible for scheduling and coordinating the Goods and 

Special Services of Subcontractors, manufacturers, and other individuals or 
entities performing or furnishing any of the Goods and Special Services under a 
direct or indirect contract with Seller. 

 
D. Seller shall require all Subcontractors, manufacturers, and such other individuals 

or entities performing or furnishing any of the Goods and Special Services to 
communicate with Buyer and Engineer only through Seller. 

 



 

E. The divisions and sections of the Specifications and the identifications of any 
Drawings shall not control Seller in dividing the Goods and Special Services 
among Subcontractors or manufacturers or delineating the Goods and Special 
Services to be performed by any specific trade. 

 
F. All Goods and Special Services performed for Seller by a Subcontractor or 

manufacturer will be pursuant to an appropriate agreement between Seller and 
the Subcontractor or manufacturer which specifically binds the Subcontractor or 
manufacturer to the applicable terms and conditions of the Contract Documents 
for the benefit of Buyer and Engineer.” 

 
ARTICLE 6 – SHIPPING AND DELIVERY 
 
6.03 Risk of Loss 
 
 Delete Paragraph 6.03.A in its entirety and substitute the following: 
 

“A. Risk of loss and insurable interests transfer from Seller to Buyer upon 
Buyer’s receipt of the Goods at the Point of Destination.  In the event 
Goods are placed into Storage, Seller shall be responsible for Risk of 
Loss for the duration Goods are in Storage upon Buyer’s receipt of 
Goods at the Point of Destination.” 

 
ARTICLE 7 – CHANGES: SCHEDULE AND DELAY 
 
7.01 Changes in the Goods and Special Services 
 
 Add the following paragraphs: 
 

“D. Where the Contract Documents provide that all or part of the Work is to be Unit 
Price Work, initially the Contract Price will be deemed to include for all Unit 
Price Work an amount equal to the sum of the unit price for each separately 
identified item of Unit Price Work times the estimated quantity of each item as 
indicated in the Agreement. 

 
E. The estimated quantities of items of Unit Price Work are not guaranteed and are 

solely for the purpose of comparison of Bids and determining an initial Contract 
Price. Determinations of the actual quantities and classifications of Unit Price 
Work performed by SELLER will be made by ENGINEER. 

 
F. Each unit price will be deemed to include an amount considered by SELLER to 

be adequate to cover SELLER’s overhead and profit for each separately 
identified item. 

 
G. BUYER or SELLER may make a Claim for an adjustment in the Contract Price 

if:  
 

1. the quantity of any item of Unit Price Work performed by SELLER differs 
by more than plus or minus twenty percent (20%) from the estimated 
quantity of such item indicated in the Agreement; and   

2. there is no corresponding adjustment with respect to any other item of Work; 
and  



 

3. SELLER believes that SELLER is entitled to an increase in Contract Price as 
a result of having incurred additional expense or BUYER believes that 
BUYER is entitled to a decrease in Contract Price and the parties are unable 
to agree as to the amount of any such increase or decrease.” 

 
7.02 Changing Contract Price or Contract Times 
 
 Add the following to the end of Part B: 
 

“SELLER certifies that this claim is made in good faith, that the supporting data 
are accurate and complete to the best of SELLER’s knowledge and belief, and 
that the amount or time requested accurately reflects the contract adjustment for 
which SELLER believes BUYER is liable.” 

 
ARTICLE 8 – BUYER’S RIGHTS 
 
8.03 Correction Period 
 

Add the following paragraph: 
 

“B.   Nothing in this Article 8 concerning the correction period shall establish a period 
of limitation with respect to any other obligation which Seller has under the 
Contract Documents. The establishment of time periods relates only to the 
specific obligations of Seller to correct the Goods and Special Services, and has 
no relationship to the time within which Seller's obligations under the Contract 
Documents may be sought to be enforced, nor to the time within which 
proceedings may be commenced to establish Seller's liability with respect to 
Seller's obligations other than to specifically correct the Goods and Special 
Services.” 

 
ARTICLE 9 – ROLE OF ENGINEER 
 
9.01 Duties and Responsibilities 
 

Add the following sentence to Part A: 
 

“The action of the Engineer in performance of these duties shall not be construed 
to make the Engineer the Agent for the Buyer with respect to changes in the cost 
of the Goods and Special Services or changes in the Contract Documents.” 

 
9.03 Authorized Variations 
 
 Delete Paragraph 9.03.A in its entirety and substitute the following: 
 

 “A. Engineer may authorize minor deviations or variations in the Contract 
Documents by: 1) written acceptance of specific variations set forth in Shop 
Drawings when Seller has duly noted such variations as required in Paragraph 
5.06.C.4, or 2) a Field Order.” 

 
9.05 Decisions on Requirements of Contract Documents 
 

Add the following at the end of the first sentence of Paragraph 9.05.A: 
 



 

“…insofar as the subject matter of any pertinent claim, dispute, or other matter 
falls within the realm of the technical expertise of Engineer.” 

 
Add the following at the end of Paragraph 9.05.A: 
 

“Engineer shall not render any decision on any claims, disputes, or other matters 
that in the opinion of the Engineer, requires legal, rather than technical, 
interpretation.” 

 
ARTICLE 10 – PAYMENT 
 
10.01 Application for Progress Payments 
 
 Delete Paragraph 10.01in its entirety and substitute the following: 
 

“Seller shall submit to Buyer for Engineer’s review Applications for Payment 
filled out and signed by Seller and accompanied by such supporting 
documentation as is required by the Contract Documents and also as  Buyer or 
Engineer may reasonably require.  The timing and amounts of progress payments 
shall be as stipulated in the Agreement.  Progress payments on account of 
Allowance and Unit Price Work will be based on the Work and number of units 
completed, respectively.” 

 
10.05 Final Application for Payment 
 
 Delete the last sentence of Paragraph 10.05.A in its entirety and substitute the following: 
 

“The final Application for Payment shall be accompanied by all documentation 
called for in the Contract Documents, a list of all unsettled Claims, consent of the 
surety, signed by an agent and accompanied by a certified copy of such agent’s 
authority to act for the surety, and such other data and information as Buyer or 
Engineer my reasonably require.” 

 
ARTICLE 11 – CANCELLATION, SUSPENSION, AND TERMINATION 
 
No modifications. 

  
ARTICLE 12 – LICENSE AND FEES 

 
12.04 Reuse of Documents 
 
 Delete part 2, of Paragraph 12.04.A in its entirety and replace with the following: 
 

“(2)  reuse any of such Drawings, Specifications, other documents, or copies 
thereof on any other project without written consent of Buyer and Engineer 
and specific written verification or adaptation by entity responsible for 
those documents. This prohibition will survive termination or completion 
of the Contract.  Nothing herein shall preclude Seller from retaining copies 
of the Contract Documents for record purposes.” 

 
Delete Paragraph 12.05.A in its entirety and replace with the following: 

 



 

“A.  Except as permitted in the Technical Supplemental Specifications, Q500 – 
Shop Drawing and Instruction Manuals, copies of data furnished by Buyer 
or Engineer to Seller, or by Seller to Buyer or Engineer that may be relied 
upon are limited to the printed copies (also known as hard copies). Files in 
electronic media format of test, data, graphics, or other types are furnished 
only for the convenience of the receiving party. Any conclusion or 
information obtained or derived from such electronic files will be at the 
user’s sole risk. If there is a discrepancy between the electronic files and 
the hard copies, the hard copies govern.” 

 
ARTICLE 13 – DISPUTE RESOLUTION 
 
 No modifications.  
 
ARTICLE 14 – MISCELLANEOUS 
 
14.01 Giving Notice 
 
 Add the following subpart to Part A: 
 

 “1.  No oral statement of any person whosoever shall in any manner or degree 
modify or otherwise affect the terms of this Contract.  Any notice to the 
CONTRACTOR, from OWNER and ENGINEER, relative to any part of 
this Contract shall be in writing.” 

 
Add the following to Paragraph 14.05: 

 
“B.  Seller shall obtain from all manufacturers any and all warranties and 

guarantees of such manufacturers, whether or not specifically required by 
the Specifications, and shall assign such warranties and guarantees to 
Buyer. With respect thereto, Seller shall render reasonable assistance to 
Buyer when requested, in order to enable Buyer to enforce such warranties 
and guarantees. The assignment of any warranties or guarantees shall not 
affect the correction period or any other provisions of these Contract 
Documents.” 

 
Add the following additional Article: 
 
“ARTICLE 15 - LIQUIDATED DAMAGES 
 
 15.01 If the SELLER shall fail to complete the work within the Contract Time, or 

extension of time granted by the BUYER in accordance with Article 7, then the 
SELLER will pay to the BUYER the amount for damages as specified in the 
Agreement for each calendar day that the Contract work remains incomplete. 

 
 15.02 For the purposes of calculating the number of calendar days for damaged 

assessment, such calculation shall include the day on which date of completion 
occurs, but shall not include the day of scheduled completion.  

 
 15.03 Penalties and Fines 
 

A. In the event BUYER is penalized by any governmental entity, including but 
not limited to the NJDEP, due to any act or omission by the SELLER, the 
SELLER shall be solely responsible for the payment of same.  SELLER shall 



 

reimburse BUYER for payment of any such fine and penalty within ten (10) 
days of receiving notice of payment of such fine or penalty from BUYER.  
Any monies paid by the SELLER pursuant to this provision shall not relieve 
the SELLER of liability to BUYER for damages sustained by BUYER by 
virtue of any other provision of this Agreement.” 

 
Add the following additional Article: 
 
“ARTICLE 16 - FEDERAL AND STATE GOVERNMENT PROVISIONS 
 
 16.01 Affirmative Action Requirements 
 
 During the performance of this contract, the SELLER agrees as follows: 
 

A. The SELLER, where applicable, will not discriminate against any employee 
or applicant for employment because of age, race, creed, color, national 
origin, ancestry, marital status, affectional or sexual orientation, gender 
identity or expression, disability, nationality or sex. Except with respect to 
affectional or sexual orientation and gender identity or expression, the 
SELLER will ensure that equal employment opportunity is afforded to such 
applicants in recruitment and employment, and that employees are treated 
during employment, without regard to their age, race, creed, color, national 
origin, ancestry, marital status, affectional or sexual orientation, gender 
identity or expression, disability, nationality or sex. Such equal employment 
opportunity shall include, but not be limited to the following: employment, 
up-grading, demotion, or transfer; recruitment or recruitment advertising; 
layoff or termination; rates of pay or other forms of compensation; and 
selection for training, including apprenticeship. The SELLER agrees to post 
in conspicuous places, available to employees and applicants for 
employment, notices to be provided by the Public Agency Compliance 
Officer setting forth provisions of this nondiscrimination clause. 
 

B. The SELLER, where applicable will, in all solicitations or advertisements for 
employees placed by or on behalf of the SELLER, state that all qualified 
applicants will receive consideration for employment without regard to age, 
race, creed, color, national origin, ancestry, marital status, affectional or 
sexual orientation, gender identity or expression, disability, nationality or 
sex. 
 

C. The SELLER, where applicable, will send to each labor union or 
representative of workers with which it  has a collective bargaining 
agreement or other contract or understanding, a notice, to be provided by the 
agency contracting officer advising the labor union or workers' representative 
of the SELLER 's commitments under this act and shall post copies of the 
notice in conspicuous places available to employees and applicants for 
employment. 
 

D. The SELLER, where applicable, agrees to comply with any regulations 
promulgated by the Treasurer, pursuant to N.J.S.A. 10:5-31 et seq., as 
amended and supplemented from time to time and the Americans with 
Disabilities Act. 

 
 16.02 Anti-Discrimination (N.J.S.A. 10:2-1) 



 

 
A. Every contract for or on behalf of the State or any county or municipality or 

other political subdivision of the State, or any agency of or authority created 
by any of the foregoing, for the construction, alteration or repair of any 
public building or public work or for the acquisition of materials, equipment, 
supplies or services shall contain provisions by which the SELLER agrees 
that: 
 

1. In the hiring of persons for the performance of work under this 
contract or any subcontract hereunder, or for the procurement, 
manufacture, assembling or furnishing of any such materials, 
equipment, supplies or services to be acquired under this Contract, 
no SELLER, nor any person acting on behalf of such SELLER, shall, 
by reason of race, creed, color, national origin, ancestry, marital 
status, sex, affectional or sexual orientation, discriminate against any 
person who is qualified and available to perform the work to which 
the employment relates; 

 
2. No SELLER, nor any person on his behalf shall in any manner, 

discriminate against or intimidate any employee engaged in the 
performance of work under this contract or any subcontract 
hereunder, or engaged in the procurement, manufacture, assembling 
or furnishing of any such materials, equipment, supplies or services 
to be acquired under such contract, on account of race, creed, color, 
national origin, ancestry, marital status, sex, affectional or sexual 
orientation; 
 

3. There may be deducted from the amount payable to the SELLER by 
the contracting public agency, under this contract, a penalty of 
$50.00 for each person for each calendar day during which such 
person is discriminated against or intimidate in violation of the 
provisions of the contract; and 
 

4. This Contract may be canceled or terminated by the contracting 
public agency, and all money due or to become due hereunder may 
be forfeited, for any violation of this section of the contract occurring 
after notice to the SELLER from the contracting public agency of 
any prior violation of this section of the contract. 

 
 16.03 Foreign Corporations (N.J.S.A. 14A:13-3) 
 

A. No foreign corporation shall have the right to transact business in this State 
until it shall have procured a certificate of authority so to do from the 
Secretary of State.  A foreign corporation may be authorized to do in this 
State any business which may be done lawfully in this State by a domestic 
corporation, to the extent that it is authorized to do such business if the 
jurisdiction of its incorporation, but no other business. 
 

B. Without excluding other activities which may not constitute transacting 
business in this State, a foreign corporation shall not be considered to be 
transacting business in this State, for the purposes of this act, by reason of 
carrying on in this State any one or more of the following activities; 

 



 

1. maintaining, defining or otherwise participating in any action or 
proceeding, whether judicial, administrative, arbitrative or otherwise, 
or effecting the settlement thereof or the settlement of claims or 
disputes; 
 

2. holding meetings of its directors or shareholders; 
 

3. maintaining bank accounts or borrowing money, with or without 
security, even if such borrowings are repeated and continuous 
transactions and even if such security has a situs in this State; 
 

4. maintaining offices or agencies for the transfer, exchange and 
registration of its securities, or appointing and maintaining trustees 
or depositories with relation to its securities. 

 
C. The specification in subsection 14A:13-3(2) does not establish a standard for 

activities which may subject a foreign corporation to service of process or 
taxation in this State. 

 
 16.04 Statement of Ownership (N.J.S.A. 52:25-24.2) 
 

A. No corporation, partnership, or limited liability company shall be awarded 
any contract nor shall any agreement be entered into for the performance of 
any work or the furnishing of any materials or supplies, the cost of which is 
to be paid with or out of any public funds, by the State, or any county, 
municipality or school district, or any subsidiary or agency of the State, or of 
any county, municipality or school district, or by any authority, board, or 
commission which exercises governmental functions, unless prior to the 
receipt of the bid or accompanying the bid, of said corporation, said 
partnership, or said limited liability company there is submitted a statement 
setting forth the names and addresses of all stockholders in the corporation 
who own 10 percent or more of its stock, of any class, or of all individual 
partners in the partnership who own a 10 percent or greater interest therein, 
or of all members in the limited liability company who own a 10 percent or 
greater interest therein, as the case may be. If one or more such stockholder 
or partner or member is itself a corporation or partnership or limited liability 
company, the stockholders holding 10 percent or more of that corporation’s 
stock, or the individual partners owning 10 percent or greater interest in that 
partnership, or the members owning 10 percent or greater interest in that 
limited liability company, as the case may be, shall also be listed. The 
disclosure shall be continued until names and addresses of every 
noncorporate stockholder, and individual partner, and member, exceeding the 
10 percent ownership criteria established in this act, has been listed. 

 
B. To comply with this section, a bidder with any direct or indirect parent entity 

which is publicly traded may submit the name and address of each publicly 
traded entity and the name and address of each person that holds a 10 percent 
or greater beneficial interest in the publicly traded entity as of the last annual 
filing with the federal Securities and Exchange Commission or the foreign 
equivalent, and, if there is any person that holds a 10 percent or greater 
beneficial interest, also shall submit links to the websites containing the last 
annual filings with the federal Securities and Exchange Commission or the 
foreign equivalent and the relevant page numbers of the filings that contain 



 

the information on each person that holds a 10 percent or greater beneficial 
interest. 

 
 16.05 State Treasurer's List of Debarred, Suspended and Disqualified Bidders (N.J.S.A. 

34:11) 
 

A. The SELLER, or an officer or partner of the bidder shall not, at the time of 
the bid, be included on the State Treasurer's List of debarred, suspended, or 
disqualified bidders.  The SELLER shall immediately notify the BUYER 
whenever it appears that the SELLER is on the State Treasurer's List.  The 
SELLER may be debarred, suspended, or disqualified from contracting with 
the State and the Department if the SELLER commits any of the acts listed in 
N.J.A.C. 7:1-5.2. Enclosed with the State Wage Rate Determination is a list 
of contractors and subcontractors who are debarred from public works 
pursuant to N.J.S.A. 34:11-56.37 and 38, no contract will be awarded or 
made to the listed contractors or subcontractors.” 
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