BOARD OF COUNTY COMMISSIONERS

WARREN COUNTY, OHIO

406 Justice Drive, Lebanon, Ohio 45036
WWW.co.warren.oh.us
commissioners@co.warren.oh.us

Telephone (513) 695-1250 TOM GROSSMANN
Facsimile (513) 695-2054
SHANNON JONES
DAVID G. YOUNG

ENTER INTO CONTRACT WITH BUILDING CRAFTS, INC. FOR THE RAR WATER
TREATMENT PLANT MEMBRANE SOFTENING UPGRADES PROJECT

WHEREAS, pursuant to Resolution #20-0795, adopted June 09, 2020, this Board approved a
Notice of Intent to Award Contract for the RAR Water Treatment Plan Membrane Softening
Upgrades Project to Building Crafts, Inc., for a total contract price of $22,063,000; and

WHEREAS, all documentation including, performance bonds, insurance certificates, etc., has been
submitted by the contractor; and

NOW THEREFORE BE IT RESOLVED, to enter into contract with Building Crafts Inc., for said
project, for a total contract price of $22,063,000; as attached hereto and made a part hereof.

Mr. Grossmann moved for adoption of the foregoing resolution being seconded by Mrs. Jones.
Upon call of the roll, the following vote resulted:

Mr. Young — yea
Mrs. Jones — yea
Mr. Grossmann — yea

Resolution adopted this 18™ day of August 2020.

BOARD OF COUNTY COMMISSIONERS

Tina Osborne, Clerk
KH\
cc: c/a—Building Crafts, Inc.

Water/Sewer (file)
OMB Bid file



BOARD OF COUNTY COMMISSIONERS

WARREN COUNTY, OHIO

406 Justice Drive, Lebanon, Ohio 45036
www.co.warren.oh.us
commissioners@co.warren.oh.us

Telephone (513) 695 -1250 TOM GROSSMANN
Facsimile (513) 695-2054
SHANNON JONES

DAVID G. YOUNG

APPROVE NOTICE OF INTENT TO AWARD BID TO BUILDING CRAFTS, INC. FOR THE
RAR WATER TREATMENT PLANT MEMBRANE SOFTENING UPGRADES PROJECT

WHEREAS, bids were closed at 2:00 p.m., June 2, 2020, and the bids received were opened and
read aloud for the RAR Water Treatment Plan Membrane Softening Upgrades Project and the
results are on file in the Commissioners Office; and

WHEREAS, upon review of such bids by Chris Wojnicz, Warren County Deputy Sanitary
Engineer, Building Crafts, Inc., has been determined to be the lowest and best bidder;

NOW THEREFORE BE IT RESOLVED, upon recommendation of Chris Wojnicz, that it is the
intent of this Board to award the bid to Building Crafts, Inc., 2 Rosewood Drive, Wilder, Kentucky,
for a total bid price of $22,063,000.00; and

BE IT FURTHER RESOLVED, that the Vice President of the Board is hereby authorized to
execute a "Notice of Intent to Award."

M. moved for adoption of the foregoing resolution being seconded by M. Upon call of the roll,
the following vote resulted:

M
M
M
Resolution adopted this 9™ day of June 2020.

BOARD OF COUNTY COMMISSIONERS

Tina Osborne, Clerk
KH\

cc: Water/Sewer (file)
OMB Bid file



WARREN COUNTY
WATER & SEWER DEPARTMENT

CHRIS G. BRAUSCH, P.E.
COUNTY SANITARY ENGINEER

BID OPENING
May 28, 2020

Richard A. Renneker Water Treatment Plant Membrane Softening Upgrades Project

Bids were closed at 2:00 p.m. this 28" day of May and the following bids were received, opened,
and read aloud for the Richard A. Renneker Water Treatment Plant Membrane Upgrades Project.

Building Crafts, Inc. $22,063,000
Wilder, Kentucky

Shook Construction Co. $22,753,500
Moraine, Ohio

Dugan & Meyers, LLC $23,183,150
Cincinnati, Ohio

Kokosing Construction $23,889,000
Westerville, Ohio

The Water & Sewer Department along with its consultant team of AECOM and Arcadis will
review and evaluate the bids and provide recommendations to the Warren County Board of
County Commissioners at a later date.

P. O. BOX 530 ®m 406 JUSTICE DR. ®m LEBANON, OH 45036
513-695-1377 | 513-925-1377 B 937-425-1377 m  FAX 513-695-2995
E-MAIL waterdept@co.warren.oh.us



PROJECT MANUAL

WCWSD

MEMBRANE EQUIPMENT
PROCUREMENT

ISSUED FOR BID

April 1, 2020
Project No. 60551697

© 2020 AECOM

277 WEST NATIONWIDE BOULEVARD
COLUMBUS, OHIO 43215-2566

Tel 614.464.4500
Fax 614.464.0588






Title and Location of Work:

Name and Address of Owner:

Name and Address of Engineer:

60551697
04/01/2020 — IFB

SECTION 00 0101

PROJECT TITLE PAGE

Warren County Water & Sewer Department (WCWSD)
Membrane Equipment Procurement

Richard A. Renneker Water Treatment Plant (RARWTP)
Membrane Softening Upgrades
6193 Striker Road

Maineville, OH 45036

Franklin Area Water Treatment Plant (FAWTP)
Membrane Softening Upgrades
6648 Shelly Street

Franklin, OH 45005

Warren County Water and Sewer District
406 Justice Drive
Lebanon, OH 45036

AECOM

277 West Nationwide Boulevard
Columbus, OH 43215-2566
Telephone: 614-464-4500

Fax: 614-464-0588

Email:
matthew.noelker@aecom.com

END OF SECTION 00 0101
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SECTION 00 0110

TABLE OF CONTENTS
VOLUME 1

PROCUREMENT AND CONTRACTING DOCUMENTS GROUP

DIVISION 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS

000101 Project Title Page
000110 Table of Contents
001113 Advertisement for Bids
004113 Bid Form

00 4390 Checklist

004513 Bidder’s Qualifications
00 5215 Agreement Form

00 7000 General Conditions

————— Standard General Conditions for Procurement Contracts (P-700, 2019 Edition)
SPECIFICATIONS GROUP
General Requirements Subgroup

DIVISION 01 - GENERAL REQUIREMENTS

011100 Summary of Work

01 3300 Submittal Procedures

01 4500 Quality Control

01 6000 Product Requirements

017823 Operation and Maintenance Data

Facility Construction Subgroup

DIVISION 09 — FINISHES

09 9600 High Performance Coatings
DIVISION 26 - ELECTRICAL

26 0505 Basic Electrical Requirements

26 0510 Basic Electrical Materials and Methods
26 0519 Wires, Cables, and Connectors

26 0523 Signal and Communication Cables

26 0526 Grounding

26 0529 Supporting Devices

26 0533 Raceways

26 0553 Electrical Identification

26 0900 Control Devices

26 2200 Transformers

262716 Cabinets, Boxes, and Fittings

26 2726 Wiring Devices

262813 Overcurrent Protective Devices

26 2816 Enclosed Switches and Circuit Breakers
262913 Motor Controllers

26 2923 Variable Frequency Drives
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26 4300 Surge Protective Devices

Process Equipment Subgroup

DIVISION 40 — PROCESS INTEGRATION

40 0513 Process Piping

40 0523 Process Valves, Gates, and Accessories

40 9000 Plant Instrumentation and Control System General Requirements
40 9100 Primary Sensors and Field Instruments

40 9443 Plant Control System (FAWTP)

40 9443 Plant Control System (RARWTP)

409513 Control Panels

40 9553 Network Devices

DIVISION 46 — WATER AND WASTEWATER EQUIPMENT
46 6340 Nanofiltration Membrane Equipment System
46 6342 Side-Ported Pressure Vessels

END OF SECTION 00 0110
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SECTION 00 1113
ADVERTISEMENT FOR BIDS
SECTION 1 - INTRODUCTION/OVERVIEW

Objective/Background/Definitions

On behalf of the Warren County Water and Sewer Department (WCWSD) (Owner), AECOM (Engineer) is
inviting you to submit a Bid for furnishing the goods and services described in this Advertisement for Bids.
The purpose of this request is to solicit Bids from Original Equipment Manufacturers (OEMs) (Sellers) for
the purpose of selecting an OEM prior to the bidding of the construction projects. The Engineer will act as
the Owner’s representative during this bidding process.

AECOM is the design engineer for two water treatment plant projects—the Richard A. Renneker Water
Treatment Plant (RARWTP) and the Franklin Area Water Treatment Plant (FAWTP). Both projects are in
Warren County, Ohio. The RARWTP construction contract is anticipated to bid in May 2020. The FAWTP
construction contract is anticipated to be bid in June 2020. It is anticipated that each of these Contracts will
be awarded by the end of August 2020. The General Contractors (Buyers) who are awarded these
construction contracts will become the Buyers. The pricing information provided by the Bidder will be used
to determine the Contract Price between the Seller and the Buyers. The RARWTP and FAWTP construction
projects are being bid separately, and as such, the Seller will have to enter into Contract with up to two
separate Buyers.

This solicitation does not constitute an offer by the Owner or the Engineer to enter into a contract with the
Bidder. The terms of the Bid and resulting agreement shall comply with all applicable federal, state, and
local laws.

SECTION 2 -BID INSTRUCTIONS AND REQUIREMENTS

Submission of Bids

Bids will be received by Engineer until May 15, 2020 @ 2:00 p.m Bids shall be submitted via email or via
hand delivery, USPS, UPS, or FedEx to:

AECOM

ATTN: Matthew Noelker, P.E.
277 West Nationwide Blvd
Columbus, Ohio 43215
Matthew.noelker@aecom.com

Compliance with the Request for Bid

Bids shall be submitted in strict compliance with this Request for Bid. Failure to comply with all provisions
of the Request for Bid may result in disqualification.

60551697 ADVERTISEMENT FOR BIDS
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Inquiries
Any questions related to this Request for Bid shall be directed to:

Matthew Noelker
matthew.noelker@aecom.com
614-600-5980

Inquiries shall be received at least five (5) working days prior to the Bid due date. Responses to inquiries
will only be official and binding where issued in a formal written addendum.

Ambiguity, Confliction, or Other Errors in the Request for Bid

If a Bidder discovers any ambiguity, conflict, discrepancy, omission, or other error in the Request for Bid or
any document attached to, incorporated into, or referenced by the Request for Bid, they shall immediately
notify the Engineer of such error in writing and request modification or clarification of the document.
Modifications, where required, will be made by issuance of a written addendum. All parties who have
received this Request for Bid from the Engineer will receive addenda. Failure of Bidders to receive or
acknowledge any addendum shall not relieve them of any obligation under this Request for Bid. All addenda
shall become part of this Bid.

Bid and Presentation Costs

The Owner and Engineer will not be liable in any way for any costs incurred by any Bidder in the
preparation of its Bid in response to this Request for Bid, nor for the presentation of its Bid and/or
participation in any discussions or negotiations.

Rejection of Bids

The Engineer reserves the right to accept or reject any or all Bids submitted. Reasons for which Bidders may

be disqualified and their Bids not considered include, but are not limited to:

e The Engineer determines that the Bid is non-responsive to the Advertisement for Bid.

e The Engineer determines that the Bid is not in the Owner’s best interest.

o The Bidder fails to complete the Bid in its entirety in response to this Advertisement for Bid.

e Reasonable grounds existing for believing that any Bidder has a proprietary or pecuniary interest in more
than one Bid, or that collusion exists among the Bidders.

e Failure of the Bidder to satisfy any requirements of the Advertsiement for Bid.

Engineer’s Right to Research Bidder’s Experience

The Engineer, prior to or after receipt of the Bid, shall have the right to research work performed by the
Bidder. This research effort will be conducted by the Engineer, as deemed appropriate, and may include site
visits and interview with anyone involved with such projects.

The Engineer reserves the right to contact any and all references (including those not furnished by the Bidder
in their Bid) to obtain, without limitation for the purpose of evaluating the Proper’s qualification, the

following minimum information regardless of Bidder’s performance on the listed jobs:

e Was Bidder cooperative during the submittal process (e.g., negotiation of scope of supply, schedule,

60551697 ADVERTISEMENT FOR BIDS
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shop drawings, etc.)?

o Did Bidder effectively address problems that arose during the project?

e Did Bidder address warranty and punch list items in a timely manner?

e  Were Bidder's project manager, commissioning supervisor, and other key personnel competent and
professional?

o Was the Owner satisfied with the finished product?

e Were there any issues related to project schedule at any point in the project, including design,
construction, startup and commissioning, as a result of the Bidder’s design submittals, Bidder’s
equipment supplied on the project, or the Bidder’s personnel involved in the startup and commissioning
of the project?

e  Were there any claims or disputes initiated by or involving the Bidder associated with procurement,
implementation, or startup of the Bidder’s equipment supplied on the project?

Terms and Conditions

The Agreement resulting from this Request for Bid shall be subject to the conditions set forth in the
Engineers Joint Contract Documents Committee (EJCDC) procurement documents, as amended, including
the “Agreement between Buyer and Seller for Procurement Contracts”, and the “Standard General
Conditions for Procurement Contracts”.

Terms of payment shall be in accordance with the “Standard General Conditions for Procurement Contracts”
and the “Agreement between Buyer and Seller for Procurement Contracts”.

The Bidder’s standard preprinted terms and conditions will not be accepted as a substitute to the above
referenced EJCDC procurement documents. Should the Bidder request modification to EJCDC procurement
documents terms and conditions, they shall make a written request to the Engineer at least five (5) days prior
to the Bid due date. Any accepted modifications will be addressed in an Addendum.

SECTION 3 -BID EVALUATION AND SELECTION

Consideration of Bids

Properly Identified Bids receveived on time will be publicly opened and read aloud.

The Engineer reserves the right to reject any or all Bids, and shall have no liability whatsoever to any Bidder
whose Bid is not accepted. Bid Packages containing irregulatities, conditional or obscure language, or
addtions not requested by the Bidding Documents may be rejected.

Acceptance of a Bid will not constintue an Agreement between thw Engineer or the Owner and the Bidder,
and will not be binding unless and untl an Agreement coverimng all conditions and prvisions of the Work
have been reduced to writing and excuted by the Buyer and the Seller.

All alternates are mandatory.
Low bidder will be determined by base bid, plus/minus any selected alternates. The Engineer reserves the

right to request clarifications and/or corrections to Bids. Once the evaluation is complete, all responsive
Bids will be ranked and the Bidder with the lowest total cost will be selected.

60551697 ADVERTISEMENT FOR BIDS
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The Engineer will then issue the selected Bidder “Notice of Tentative Selection” indicating that, subject to
the award of the general construction contracts, the Bidder’s equipment and pricing will be incporated into
the Project as the Basis of Design, and will be included in the the Construction Contract Documents.

Price

The Bidder shall complete the Itemized Price Proposal (Division 00, Section “Bid Form”, Article 4) as part
of their Bid.

Submittal of Bid indicates that the Bidder has a full understanding of the scope of work based upon a review
of all information furnished with this Request for Bid. The prices entered shall reflect the scope of work
requested in this Request for Bid, including any additive and deductive alternates, based on the requirements
of this Request for Bid.

Projected Timeline of Deliverables

The Bidder shall complete the Proposed Project Schedule (Division 00, Section “Bid Form”, Article 5).
SECTION 4 - BID FORMAT AND CONTENTS
General

The information listed below shall be submitted with each Bid and shall be submitted in the order shown.
Each section must be clearly labeled the section titles below.

Bid Form

The Bidder shall complete and submit the Bid Form (Division 00, Section “Bid Form”) included with this
Request for Bid. The Bid Form includes the Bidder’s Cost (Article 4) and Schedule (Article 5).

Attachments

Attachment 1: Bidder Qualifications

Bidder shall provide a list of at least four (4) projects of similar size (permeate capacity of at least 5 MGD)
and scope previously completed and in operation. Information for each project shall be provided on the
Bidder’s Qualifications Form (Division 00, Section “Bidder’s Qualifications™) provided with this Request
for Bid or a reasonably similar form provided by the Bidder. The Bidder make additional copies of the form
as required. Only one project shall be listed on each form. All information requested in the form shall be
provided in the order requested.

Attachment 2: Scope of Supply

The Bidder shall submit a detailed description of their scope of supply, including the name of the component
manufacturer of all equipment supplied. Any exceptions to or deviations from the requirements of this
Request for Bid shall clearly be described.

The System Manufacturer shall consider the cost of items required in this Request for Bid and whether some
scope tems would be more cost effective if provided by the Contractor or different component manufacturer
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than specified. Provide itemized price deductions for these items along with a description of alternate scope
of supply.

Attachment 3: OEM Special Services

Bidder shall include a description of all OEM Special Services, per the requirements listed in Division 43,
Section ‘“Nanofiltration Membrane Equipment”.

Attachment 4: OEM Warranty

Bidder shall include a description of the proposed warranty, per the requirements listed in Division 43,
Section ‘“Nanofiltration Membrane Equipment”.

Attachment 5: Installation Instructions and Contractor’s Responsibilities

Bidder shall include details regarding the Contractor’s scope of work for Bidder supplied equipment.
Include unloading, mounting, and installation instructions specifically noting any field assembly that is
required. Include a list of any required components not included in the System Manufacturer’s scope of
supply that must be provided by the Contractor. Also include requirements for installation checklists and
support during commissioning.

Attachment 6: Spare Parts

Bidder shall include a list and description of all spare parts, per the requirements listed in Division 43,
Section “Nanofiltration Membrane Equipment”.

END OF SECTION 00 1113
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SECTION 004113

BID FORM
TABLE OF CONTENTS
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ARTICLE 1 - BID RECIPIENT
1.01 This Bid is submitted to the Engineer via email or via hand delivery, USPS, UPS, or FedEx to:

AECOM

ATTN: Matthew Noelker, P.E.
277 West Nationwide Blvd
Columbus, Ohio 43215
Matthew.noelker@aecom.com

1.02  The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an Agreement
with Buyer in the form included in the Bid Documents to furnish the Goods and Special Services as
specified or indicated in the Bid Documents for the prices and within the times indicated in this Bid
and in accordance with the other terms and conditions of the Bid Documents.

1.03  The Buyer of the Goods and Special Services will be the successful Bidder(s) (Contractor(s)) for the
referenced Projects.

ARTICLE 2 - BIDDER’S ACKNOWLEDGMENTS
2.01  Bidder accepts all of the terms and conditions of the RFP.

2.02  Bidder accepts the provision of the Agreement as to liquidated damages in event of its failure to
furnish the Goods and Special Services in accordance with the schedule set forth in the Agreement.

ARTICLE 3 - BIDDER’S REPRESENTATIONS
3.01  In submitting this Bid, Bidder represents that:

A. Bidder has examined and carefully studied the Bid Documents included with the RFP, other
related data identified, and the following Addenda, receipt of which is hereby acknowledged:

Addendum No. Addendum Date

B. Bidder has become familiar with and is satisfied as to the local conditions that may affect cost,
progress, delivery, or the furnishing of Goods and Special Services.

C. Bidder is familiar with and is satisfied as to all federal, state and local Laws and Regulations
that may affect cost, progress, and the furnishing of Goods and Special Services.

D. Bidder has carefully studied and correlated the information known to Bidder, and information
and observations obtained from Bidder’s visits, if any, to the Point of Destination with the Bid
Documents.

E. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or discrepancies
that Bidder has discovered in the Bid Documents, and the written resolution thereof by
Engineer is acceptable to Bidder.

60551697 BID FORM
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F. The Bid Documents are generally sufficient to indicate and convey understanding of all terms
and conditions for furnishing the Goods and Special Services for which this Bid is submitted.

G. Bidder further represents that this Bid is genuine and not made in the interest of or on behalf of
any undisclosed individual or entity and is not submitted in conformity with any agreement or
rules of any group, association, organization or corporation; Bidder has not directly or indirectly
induced or solicited any other Bidder to submit a false or sham Bid; Bidder has not solicited or
induced any individual or entity to refrain from Bid; and Bidder has not sought by collusion to
obtain for itself any advantage over any other Bidder or over Buyer.

ARTICLE 4 - BASIS OF BID

4.01  Bidder will furnish the Goods and Special Services in accordance with these Contract Documents
for the following price(s), which do not include sales tax. Prices shall be guaranteed until August
31, 2020. After this date, if requested by the Buyer and approved by the Owner, Buyer’s proposed
prices may be escalated by the monthly change of the U.S. Consumer Price Index (CPI) as
calculated by the U.S. Bureau of Labor Statistics.

60551697 BID FORM
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RARWTP

Item No.

Description

Proposed Price

SHOP DRAWINGS

1)

Shop Drawing Preparation

EQUIPMENT

2)

Base Bid: Manufacturing of Goods—Epoxy Coated or FRP Frames

Individual skids shall be delivered to the Point of Destination having
been fully assembled, ready for installation, and having undergone
factory acceptance testing prior to shipping. If skids are delivered
not having been fully assembled, costs for such assembly shall be
included under Item No. 3.

3)

Base Bid: Assembly of Goods Onsite—Epoxy Coated or FRP
Frames

Include all costs for any required onsite assembly of goods except
the following items which will be performed by the Buyer:
unloading skids, setting/anchoring skids, making connections to
General Contractor process piping, and making connections to
Electrical Contractor power.

4.)

Alternate Bid: Manufacturing of Goods—304 SST Frames
(Item cost is additive or deductive from Item No. 2).

Individual skids shall be delivered to the Point of Destination having
been fully assembled, ready for installation, and having undergone
factory acceptance testing prior to shipping. If skids are delivered
not having been fully assembled, costs for such assembly shall be
included under Item No. 5.

Add / Deduct
(Circle One)

5)

Alternate Bid: Assembly of Goods Onsite—304 SST Frames
(Item cost is additive or deductive from Item No. 3).

Include all costs for any required onsite assembly of goods except
the following items which will be performed by the Buyer:
unloading skids, setting/anchoring skids, making connections to
General Contractor process piping, and making connections to
Electrical Contractor power.

Add / Deduct
(Circle One)

SPECIAL SERVICES

6.

Include costs required for all Special Services including startup and
commissioning, remote monitoring, and field service agreement.

60551697
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FAWTP

Item No.

Description

Proposed Price

SHOP DRAWINGS

7)

Shop Drawing Preparation

EQUIPMENT

8.)

Base Bid: Manufacturing of Goods—Epoxy Coated or FRP Frames

Individual skids shall be delivered to the Point of Destination having
been fully assembled, ready for installation, and having undergone
factory acceptance testing prior to shipping. If skids are delivered
not having been fully assembled, costs for such assembly shall be
included under Item No. 9.

9.

Base Bid: Assembly of Goods Onsite—Epoxy Coated or FRP
Frames

Include all costs for any required onsite assembly of goods except
the following items which will be performed by the Buyer:
unloading skids, setting/anchoring skids, making connections to
General Contractor process piping, and making connections to
Electrical Contractor power.

10.)

Alternate Bid: Manufacturing of Goods—304 SST Frames
(Item cost is additive or deductive from Item No. 8).

Individual skids shall be delivered to the Point of Destination having
been fully assembled, ready for installation, and having undergone
factory acceptance testing prior to shipping. If skids are delivered
not having been fully assembled, costs for such assembly shall be
included under Item No. 11.

Add / Deduct
(Circle One)

11.)

Alternate Bid: Assembly of Goods Onsite—304 SST Frames
(Item cost is additive or deductive from Item No. 9).

Include all costs for any required onsite assembly of goods except
the following items which will be performed by the Buyer:
unloading skids, setting/anchoring skids, making connections to
General Contractor process piping, and making connections to
Electrical Contractor power.

Add / Deduct
(Circle One)

SPECIAL SERVICES

12.)

Include costs required for all Special Services including startup and
commissioning, remote monitoring, and field service agreement.

60551697
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TOTALS

RARWTP TOTAL LUMP SUM BASE BID

1+2+3+6):
Dollars $
(Words) (Figures)
RARWTP TOTAL LUMP SUP ALTERNATE BID
1+2+3+4+5+6):
Dollars  $
(Words) (Figures)
FAWTP TOTAL LUMP SUM BASE BID
(7+8+9+12):
Dollars  $
(Words) (Figures)
FAWTP TOTAL LUMP SUP ALTERNATE BID
(7+8+9+10+11+12):
Dollars $
(Words) (Figures)
TOTAL LUMP SUM BASE BID (RARWTP + FAWTP)
Dollars  $
(Words) (Figures)
TOTAL LUMP SUP ALTERNATE BID (RARWTP + FAWTP)
Dollars  $
(Words) (Figures)
60551697 BID FORM

04/01/2020 — IFB 004113 - Page 6 of 10 MEMBRANE EQUIPMENT PROCUREMENT



4.02

4.03

Additional Proposed Costs:

Description

Proposed Price

The Seller’s monthly fee for storage of Goods at Seller’s
facilities in the event that Buyer desires to delay shipment
beyond the shipment date stated below in Article 5.02. Such
fee shall include interest on money due Seller.

The Seller’s monthly fee for Buyer delaying the initiation of
manufacturing of Goods or for not executing the Procurement

Agreement within the time specified in 4.03 below.

Seller and Buyer shall execute the Procurement Agreement within 30 days after the
Contractor’s/Buyer’s Notice to Proceed from the Owner. Should the Procurement Agreement not
be executed within said 30 days due to the fault of the Buyer, the Buyer shall be subject to the
prorated additional costs identified in Paragraph 4.02 above. Should the Procurement Agreement
not be executed within the said 90 days due to the fault of the Seller, Seller shall be subject to the

liquidated damages provisions in the Procurement Agreement.

determined by the Engineer.

ARTICLE 5 - TIME OF COMPLETION

5.01

The issue of fault will be

Bidder agrees that the furnishing of Goods and Special Services will conform to the schedules set
forth below, which will be incorporated into Article 5 of the Agreement.

Description:

Proposed Number of

Consecutive Calendar Days:

Time required by Seller to submit approvable Shop Drawings

(consecutive calendar days after Notice to Proceed is issued to
Buyer)

Time required by Seller after receipt of approved Shop
Drawings to deliver acceptable Goods to Point of Destination:

(consecutive calendar days)

Time required by Seller to complete assembly of goods onsite

(exclude time for unloading skids, setting/anchoring skids,
making connections to General Contractor process piping, and
making connections to Electrical Contractor power)

Time required by Seller to complete all Special Services

(consecutive calendar days after notification from Buyer to
Seller to commence such Special Services.):

Time required by Seller to be ready for Final Inspection and
Acceptance of all Goods and all Special Services

(consecutive calendar days after notification from Buyer to
Seller to commence such Special Services.):

60551697
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5.02  Bidder agrees that the prices in Article 4 above are based on the condition that shipment of goods
may be delayed by the Buyer.

ARTICLE 6 — BID DOCUMENTS

6.01  The following documents are attached with and made a condition of this Bid:
A. Attachment 1: Bidder Qualifications
B. Attachment 2: Scope of Supply
C. Attachment 3: OEM Special Services
D. Attachment 4: OEM Warranty
E. Attachment 5: Installation Instructions and Contractor’s Responsibilities
F. Attachment 6: Spare Parts

ARTICLE 7 — DEFINED TERMS

7.01  The terms used in this Bid have the meanings indicated in the General Conditions. The significance
of terms with initial capital letters is described in the General Conditions.

60551697 BID FORM
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ARTICLE 8 — BID SUBMITTAL

8.01  This Bid is submitted by:

If Bidder is:

A Partnership

Partnership Name:

By:

(Signature of general partner -- attach evidence of authority to sign)

Name (typed or printed):

A Corporation

Corporation Name: (SEAL)

State of Incorporation:
Type (General Business, Professional, Service, Limited Liability):

By:

(Signature -- attach evidence of authority to sign)
Name (typed or printed):
Title:

(CORPORATE SEAL)

Attest

Date of Qualification to do business in Ohio is / /

A Joint Venture

60551697
04/01/2020 — IFB

Name of Joint Venture:

First Joint Venturer Name: (SEAL)
By:

(Signature of first joint venture partner -- attach evidence of authority to sign)
Name (typed or printed):
Title:
Second Joint Venturer Name: (SEAL)

BID FORM
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By:

(Signature of second joint venture partner -- attach evidence of authority to sign)

Name (typed or printed):

Title:

(Each joint venturer must sign. The manner of signing for each individual, partnership,
and corporation that is a party to the joint venture should be in the manner indicated
above.)

Bidder's Business Address

Phone No. Fax No.
E-mail
SUBMITTED on ,20
END OF SECTION 00 4113
60551697 BID FORM
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SECTION 00 4390

BIDDER’S CHECKLIST
DISCLAIMER - This checklist is not intended to relieve the Proposer of the responsibility to provide
other required documents. Rather, this checklist is offered merely to serve as an aid in assisting in the
preparation of the Proposal. Notice is hereby given that the failure to submit all required documents duly
and properly completed including but not limited to all required signatures may result in the rejection of
your bid on the basis that the bid is non-responsive.
PROPOSAL FORMS (PROVIDED)
L] Advertisement for Bids, Section 00 1113 (for information only)
Bid Form, Section 00 4113
Attachment 1: Bidder’s Qualifications, Section 00 4513 (complete for at least 4 projects)
Attachment 2: Scope of Supply
Attachment 3: OEM Special Services

Attachment 4: OEM Warranty

Attachment 5: Installation Instructions and Contractor’s Responsibilities

I I R N N I I

Attachment 6: List of Spare Parts

END OF SECTION 00 4390
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SECTION 004513

BIDDER’ QUALIFICATIONS

At the time of bid, the Bidder is required to provide detailed information on the form herein (or
referenced and attached hereto) as evidence of the Bidder’s responsibility, experience, and skill to
complete the project in the time allotted. This information will be used by the Engineer to determine if
the Bidder is the lowest responsible and responsive Proposal. The Engineer may make related
investigations to determine the ability of the Bidder to perform the work. The Bidder shall furnish to the
Engineer, in a timely manner, all such information and data as the Engineer may request for this purpose.

Project Name

Project Location (City, State)

Owner’s Name

Owner’s Contact Name and Title

Owner’s Contact Email and Phone
Number

Design Engineering Firm Name

Design Engineer’s Contact Name
and Title

Design Engineer’s Contact Email
and Phone Number

Construction Start/Completion Date

OEM Scope of Supply

Major Process Design Parameters
(flux, recovery, etc.)

Type of Membranes Used

Total Capacity of Membrane System

Number of Skids

Raw Water Source

END OF SECTION 004513
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This document has important legal consequences; consultation with an attorney is encouraged with
respect to its use or modification. This document should be adapted to the particular circumstances of
the contemplated Project and the controlling Laws and Regulations.

AGREEMENT BETWEEN BUYER AND SELLER
FOR PROCUREMENT CONTRACT

Prepared By

ACEC

AMERICAN COUNCIL OF ENGINEERING COMPANIES

EJCDC® P-520, Agreement between Buyer and Seller for Procurement Contract.
Copyright® 2019 National Society of Professional Engineers, American Council of Engineering Companies,
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AGREEMENT BETWEEN BUYER AND SELLER
FOR PROCUREMENT CONTRACT

This Procurement Agreement is by and between [formal name of entity] (“Buyer”) and [formal name of
entity] (“Seller”).

Terms used in this Procurement Agreement have the meanings stated in the General Conditions of the
Procurement Contract and the Supplementary Conditions of the Procurement Contract.

Buyer and Seller hereby agree as follows:
ARTICLE 1—PROCUREMENT CONTRACT

1.01  Goods and Special Services

A. Seller shall furnish the Goods and Special Services as specified or indicated in the
Procurement Contract Documents. The Goods and Special Services are generally described
as follows: membrane softening equipment for two (2) water treatment plants.

1.02  The Project

A. The Project, of which the Goods and Special Services are a part, is generally described as
follows: membrane softening upgrades at two (2) water treatment plants.

1.03  Engineer

A. Buyer has retained AECOM ("Engineer"), to prepare Procurement Contract Documents and
act as Buyer's representative. Engineer assumes all duties and responsibilities and has the
rights and authority assigned to Engineer in the Procurement Contract Documents in
connection with Seller’s furnishing of Goods and Special Services.

1.04  Point of Destination(s)
A. The Point of Destinations are designated as:
RARWTP, 6193 Striker Road, Maineville, Ohio 45039
FAWTP, 6648 Shelly Street, Franklin, Ohio 45005

ARTICLE 2—PROCUREMENT CONTRACT TIMES

2.01  Time of the Essence

A. All time limits for Milestones, including the submittal of Shop Drawings and Samples, the
delivery of Goods, and the furnishing of Special Services as stated in the Procurement
Contract Documents, are of the essence of the Procurement Contract.

2.02  Schedule of Procurement Contract Times

EJCDC® P-520, Agreement between Buyer and Seller for Procurement Contract.
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A.

The following schedule sets forth the Procurement Contract Times:

Milestone Days

Submit approvable Shop Drawings [insert days from attached bid form])

Deliver acceptable Goods to Point of Destination | [insert days from attached bid form]

Complete assembly of goods onsite (if required) | [insert days from attached bid form]

Complete Special Services [insert days from attached bid form]

Readiness for Final Inspection and Acceptance of

Goods and Special Services [insert days from attached bid form])

2.03  Shop Drawings and Samples

A.

Submittal of Shop Drawings and Samples: Seller shall submit all Shop Drawings and Samples
required by the Procurement Contract Documents to Engineer for its review and approval.

Engineer’s Review: It is the intent of the parties that Engineer will conduct its review of Shop
Drawings and Samples and issue its approval, or a denial accompanied by substantive
comments regarding information needed to gain approval, within 14 working days after
Seller's submittal of such Shop Drawings and Samples, or within such longer period that is
needed because of the quantity and quality of such submittals. Resubmittals will be limited
whenever possible.

2.04  Liquidated Damages

A.

Buyer and Seller recognize that time is of the essence as stated in Paragraph 2.01, and that
Buyer will suffer financial and other losses if the Goods are not delivered to the Point of
Destination and ready for receipt of delivery by Buyer within the time specified in
Paragraph 2.02, plus any extensions thereof allowed in accordance with this 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
delivery requirements of Paragraph 2.02. Further, the parties recognize the time, expense,
and difficulties involved in proving, in a legal or arbitration proceeding, the loss (whether
direct, consequential, or otherwise) suffered by Buyer if complete, acceptable Goods are not
delivered on time. Accordingly, instead of requiring any such proof, Buyer and Seller agree
that as liquidated damages for delay (but not as a penalty) Seller shall pay Buyer $1,000 for
each day that expires after the time specified in Paragraph 2.02 for delivery of acceptable
Goods.

Liquidated damages for failing to timely attain Milestones are not additive, and will not be
imposed concurrently.
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ARTICLE 3—PROCUREMENT CONTRACT PRICE

3.01 Procurement Contract Price and Total Price—Based on Attached Bid

A.

For furnishing the Goods and Special Services in accordance with the Procurement Contract
Documents, Buyer shall pay Seller the prices stated in Seller’s Bid, attached hereto as an
exhibit, subject to final adjustments for Unit Price Goods and Special Services and Buyer’s
Contingency Allowance, if any, and subject to the following Buyer-accepted alternates:
[identify accepted alternates, if any].

ARTICLE 4—PAYMENT PROCEDURES

4.01  Submittal and Processing of Applications for Payment

A.

Seller shall submit Applications for Payment in accordance with Article 13 of the General
Conditions and the following paragraphs. Engineer and Buyer will process such Applications
for Payment in accordance with said Article 13.

4.02 Progress Payments; Final Payment

A. Seller may submit an Application for Payment requesting the stated amounts upon
attainment of each of the following Payment Line Items:
. Minimum or Maximum Percentage of
Payment Line Item
Lump Sum

1. Receipt of Approval of Shop Drawings 10% maximum
2. Completion of Acceptance Testing 5% maximum
3. Delivery of Goods to Point of Destination in

accordance with the Procurement Contract

Documents
4. Completion of assembly of goods onsite
5. Completion of Special Services 10% minimum
6. Final Payment: Correction of non-conformities, 5% minimum

acceptance of final Operation and Maintenance

Manuals, submittal of all final documentation required

B.

Buyer shall pay Seller the amount owed under an Application for Payment within 30 days
after Engineer’s presentation to Buyer of the Application for Payment and Engineer’s
recommendation.

4.03 Interest

A.

All amounts not paid when due will bear interest as the rate of six percent per annum.

ARTICLE 5—ASSIGNMENT OF PROCUREMENT CONTRACT

5.01 Assignment of Contract

A.

No assignment by a party hereto of any rights under or interests in the Procurement Contract
will be binding on another party hereto without the written consent of the party sought to
be bound. Specifically, but without limitation, Procurement Contract payments or other
money that may become due, and Procurement Contract payments or other money that are
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due, may not be assigned without such consent (except to the extent that the effect of this
restriction may be limited by Laws and Regulations). Unless specifically stated to the contrary
in any written consent to such an assignment, such an assignment will not release or
discharge the assignor from any duty or responsibility under the Procurement Contract
Documents.

ARTICLE 6—PROCUREMENT CONTRACT DOCUMENTS

6.01

List of Procurement Contract Documents

A.

The Procurement Contract Documents consist of the following:
1. This Procurement Agreement.
2. General Conditions of the Procurement Contract.

3.  Procurement Specifications as listed in the Procurement Specifications table of
contents.

4. Procurement Drawings consisting of the Drawings listed on the sheet index.
5. Addenda Numbers.
6. Exhibits to this Procurement Agreement (enumerated as follows):

a. Seller’s Bid (and all attachments)

b. Documentation submitted by Seller prior to Notice of Award.

7. The following which may be delivered or issued on or after the Effective Date of the
Procurement Contract and are not attached hereto:

a. Change Orders;
b. Change Directives; and
c. Field Orders.

The documents listed in Paragraph 6.01.A are incorporated into this Procurement
Agreement by reference.

There are no Procurement Contract Documents other than those listed above.

The Procurement Contract Documents may only be amended or supplemented as provided
in Paragraph 11.01 of the Procurement General Conditions.

ARTICLE 7—SELLER’S REPRESENTATIONS AND CERTIFICATIONS

7.01

Seller’s Representations

A.

In order to induce Buyer to enter into this Procurement Agreement, Seller makes the
following representations:

1. Seller has examined and carefully studied the Procurement Contract Documents.

2. If required by the Instructions to Bidders to visit the Point of Destination and the site
where the Goods are to be installed or Special Services will be provided, or if, in Seller’s
judgment, any observable local or site conditions may affect the delivery, cost, progress,
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or furnishing of the Goods and Special Services, then Seller has visited the Point of
Destination and site where the Goods are to be installed or Special Services will be
provided (as applicable) and become familiar with and is satisfied as to the observable
local and site conditions that may affect delivery, cost, progress, and furnishing of the
Goods and Special Services.

Seller is familiar with and is satisfied as to all Laws and Regulations that may affect the
cost, progress, and performance of Seller's obligations under the Procurement Contract.

Seller has carefully studied, considered, and correlated the information known to Seller
with respect to the effect of such information on the cost, progress, and performance
of Seller's obligations under the Procurement Contract.

Seller has given Engineer written notice of all conflicts, errors, ambiguities, or
discrepancies that Seller has discovered in the Procurement Contract Documents, and
the written resolution (if any) thereof by Engineer is acceptable to Seller.

The Procurement Contract Documents are generally sufficient to indicate and convey
understanding of all terms and conditions for performance of Seller's obligations under
the Procurement Contract.

Seller’'s entry into this Procurement Contract constitutes an incontrovertible
representation by Seller that without exception all prices in the Procurement
Agreement are premised upon furnishing the Goods and Special Services as required by
the Procurement Contract Documents.

7.02  Seller’s Certifications

A. Seller certifies that it has not engaged in corrupt, fraudulent, collusive, or coercive practices
in competing for or in executing the Procurement Contract. For the purposes of this
Paragraph 7.02:

1.

“corrupt practice” means the offering, giving, receiving, or soliciting of anything of value
likely to influence the action of a public official in the bidding process or in the
Procurement Contract execution;

“fraudulent practice” means an intentional misrepresentation of facts made (a)to
influence the bidding process or the execution of the Procurement Contract to the
detriment of Buyer, (b) to establish bid or contract prices at artificial non-competitive
levels, or (c) to deprive Buyer of the benefits of free and open competition;

“collusive practice” means a scheme or arrangement between two or more Bidders,
with or without the knowledge of Buyer, a purpose of which is to establish bid prices at
artificial, non-competitive levels; and

“coercive practice” means harming or threatening to harm, directly or indirectly,
persons or their property to influence their participation in the bidding process or affect
the execution of the Procurement Contract.
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ARTICLE 8—CONFIDENTIALITY

8.01 Confidential Information

A.

Confidential information is information in documents submitted by Seller that Seller clearly
and prominently labels in writing to be a trade secret, proprietary, or confidential. Such
documents, if any, will be maintained in a manner that endeavors to avoid disclosing
confidential information to third parties, to the extent allowed by Laws and Regulations.

Seller shall clearly and prominently mark confidential information with the word
“CONFIDENTIAL” on each page or sheet or on the cover of bound documents. Place
“CONFIDENTIAL” stamps or watermarks so that they do not obscure any of the required
information on the document, either in the original or in a way that would obscure any of
the required information in a photocopy of the document.

8.02  Disclosure of Confidential Information

A.

If Buyer is requested to disclose confidential information, or becomes legally compelled (by
oral questions, interrogatories, requests for information or documents, subpoena, civil or
criminal investigative demand, public information requests, or other requests under Laws
and Regulations) to disclose confidential information, or is required by a regulatory body,
governing agency, or controlling authority to disclose confidential information, or make any
other disclosure that is prohibited or otherwise constrained by the Procurement Contract,
Buyer will provide Seller with prompt notice so Seller may seek an appropriate protective
order or other remedy. Seller will be solely responsible for submitting to the regulatory body,
governing agency, or controlling authority any arguments, briefs, memoranda, motions,
authorities, or other information in opposition to disclosure.

Buyer’s obligations with respect to confidential information are nullified by the following
exceptions:

1. Confidential information becomes a part of the public domain through publication or
otherwise, through no fault of the Buyer;

2. Buyer can demonstrate through suitable documentation that the confidential
information was already in the Buyer’s possession, and not previously marked as
confidential, or was otherwise publicly available prior to the Effective Date of the
Procurement Contract;

3. The confidential information is subsequently and independently disclosed to the Buyer
by a third party who has a lawful right to disclose such information;

4. Buyer has a good faith belief that disclosure is required or justified; or

5. Buyerisrequired to disclose the confidential information by court order or by applicable
Laws and Regulations.

8.03  Waiver of Immunity

A.

Notwithstanding any other provision of the Procurement Contract, it is stipulated and agreed
that by accepting confidential information, Buyer has not and does not waive its legal
immunity (if any) from suit or liability.
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ARTICLE 9—MUTUAL WAIVER

9.01

Mutual Waiver of Consequential Damages

A.

Buyer and Seller waive against each other, and against the other’s officers, directors,
members, partners, employees, agents, consultants, and subcontractors, any and all claims
for or entitlement to incidental, indirect, or consequential damages arising out of, resulting
from, or related to the Procurement Contract. If Buyer (Project Owner) assigns this
Procurement Contract to a construction contractor (Contractor/Assignee), then the terms of
this Paragraph 9.01.A will be binding upon the Contractor/Assignee with respect to Seller
and assignor. The terms of this mutual waiver do not apply to or limit any claim by either
Buyer or Seller against the other based on any of the following: (a) contribution or
indemnification, (b) liquidated damages, (c) costs, losses, or damages attributable to
personal or bodily injury, sickness, disease, or death, or to injury to or destruction of the
tangible property of others, (d)intentional or reckless wrongful conduct, or (e) rights
conferred by any bond provided by Seller under this Procurement Contract.
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IN WITNESS WHEREOF, Buyer and Seller have signed this Procurement Agreement. Counterparts have
been delivered to Buyer and Seller.

The Effective Date of the Procurement Contract is [date to be inserted at the time of execution].

Buyer Seller
(typed or printed name of organization) (typed or printed name of organization)
By: By:
(individual’s signature) (individual’s signature)
Date: Date:
(date signed) (date signed)

Name: Name:

(typed or printed) (typed or printed)
Title: Title:

(typed or printed) (typed or printed)

(If Seller is a corporation, a partnership, or a joint venture,
attach evidence of authority to sign.)

Attest: Attest:
(individual’s signature) (individual’s signature)

Title: Title:

(typed or printed) (typed or printed)
Address for giving notices: Address for giving notices:
Designated Representative: Designated Representative:
Name: Name:

(typed or printed) (typed or printed)
Title: Title:

(typed or printed) (typed or printed)
Address: Address:
Phone: Phone:
Email: Email:

(If Buyer is a corporation, attach evidence of authority to
sign. If Buyer is a public body, attach evidence of
authority to sign and resolution or other documents
authorizing execution of this Agreement.)
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SECTION 00 7000

GENERAL CONDITIONS

Following is Standard General Conditions of the Procurement Contract (NSPE — EJCDC P-700, 2019
Edition).
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This document has important legal consequences; consultation with an attorney is encouraged with
respect to its use or modification. This document should be adapted to the particular circumstances of
the contemplated Project and the controlling Laws and Regulations.

STANDARD GENERAL CONDITIONS
OF THE PROCUREMENT CONTRACT

Prepared By
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STANDARD GENERAL CONDITIONS OF THE PROCUREMENT CONTRACT
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ARTICLE 1—DEFINITIONS AND TERMINOLOGY

1.01 Defined Terms

A.

Whenever used in the Procurement Bidding Requirements or Procurement 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 Procurement Contract
Documents include references to identified articles and paragraphs, and the titles of other
documents or forms.

1.

10.

11.

Addenda—Written or graphic instruments issued prior to the opening of Bids which
clarify, correct, or change the Bidding Requirements or the proposed Procurement
Contract Documents.

Application for Payment—The document prepared by Seller, in a form acceptable to
Buyer, to request progress or final payments, and which is to be accompanied by such
supporting documentation as is required by the Procurement Contract Documents.

Bid—An offer or proposal of a prospective Seller submitted on the prescribed form
setting forth the prices for the Goods and Special Services to be provided.

Bidder—An individual or entity that, as a prospective Seller, submits a Bid to Buyer.
Buyer—The individual or entity purchasing the Goods and Special Services.

Change Directive—A written directive from Buyer to Seller issued on or after the
Effective Date of the Procurement Contract, ordering an addition, deletion, or revision
in the Goods and Special Services.

Change Order—A document which is signed by Seller and Buyer and authorizes an
addition, deletion, or revision to the Procurement Contract Documents or an
adjustment in the Procurement Contract Price or the Procurement Contract Times,
issued on or after the Effective Date of the Procurement Contract. Change Orders may
be the result of mutual agreement by Buyer and Seller, or of resolution of a Claim.

Claim—A demand or assertion by Buyer or Seller seeking an adjustment of Procurement
Contract Price or Procurement Contract Times, or both, or other relief with respect to
the terms of the Procurement Contract. A demand for money or services by a third party
is not a Claim.

Contractor/Assignee—A construction contractor with which Project Owner enters into
a construction contract, and to which Project Owner, as initial Buyer, assigns this
Procurement Contract.

Effective Date of the Procurement Contract—The date indicated in the Procurement
Agreement on which the Procurement Contract becomes effective.

Electronic Document—Any Project-related correspondence, attachments to
correspondence, data, documents, drawings, information, or graphics, including but not
limited to Shop Drawings and other Submittals, that are in an electronic or digital
format.
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12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Electronic Means—Electronic mail (e-mail), upload/download from a secure Project
website, or other communications methods that allow: the transmission or
communication of Electronic Documents; the documentation of transmissions,
including sending and receipt; printing of the transmitted Electronic Document by the
recipient; the storage and archiving of the Electronic Document by sender and recipient;
and the use by recipient of the Electronic Document for purposes permitted by this
Procurement Contract. Electronic Means does not include the use of text messaging, or
of Facebook, Twitter, Instagram, or similar social media services for transmission of
Electronic Documents.

Engineer—The individual or entity designated as such in the Procurement Agreement.

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 Procurement
Contract Price or Procurement Contract Times.

Goods—The tangible and movable personal property that is described in the
Procurement Contract Documents, regardless of whether the property is to be later
attached to realty.

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.

Laws and Regulations; Laws or Regulations—Any and all applicable laws, statutes, rules,
regulations, ordinances, codes, and binding decrees, resolutions, and orders of any and
all governmental bodies, agencies, authorities, and courts having jurisdiction.

Milestone—A principal event specified in the Procurement Contract that Seller must
attain by the date or within the number of days indicated, including but not limited to
the delivery of the Goods and the furnishing of Special Services.

Notice of Award—The written notice, by Buyer to a Bidder, of Buyer’s acceptance of the
Bid.

Point of Destination—The specific address of the location where delivery of the Goods
will be made, as stated in the Procurement Agreement.

Procurement Agreement—The written instrument, executed by Buyer and Seller, that
sets forth the Procurement Contract Price and Procurement Contract Times, identifies
the parties and the Engineer, and designates the specific items that are Procurement
Contract Documents.

Procurement Bidding Documents—The Procurement Bidding Requirements and the
proposed Procurement Contract Documents (including all Addenda).

Procurement Bidding Requirements—The advertisement or invitation to bid,
Instructions to Bidders, Bid security of acceptable form, if any, and Bid Form with any
supplements.

Procurement Contract—The entire and integrated written agreement between Buyer
and Seller concerning the Goods and Special Services.
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

Procurement Contract Documents—Those items so designated in the Procurement
Agreement, and which together comprise the Procurement Contract. Shop Drawings
and other Seller submittals are not Procurement Contract Documents, even if accepted,
reviewed, or approved by Engineer or Buyer.

Procurement Contract Price—The money that Buyer has agreed to pay Seller for
furnishing the Goods and Special Services in accordance with the Procurement Contract
Documents.

Procurement Contract Times—The times stated in the Procurement Agreement by
which the Goods must be delivered, Special Services must be furnished, and other
Milestones must be attained.

Procurement Drawings—That part of the Procurement 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 Procurement Drawings as so defined.

Procurement Specifications—That part of the Procurement 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.

Project—The total undertaking to be accomplished for Project Owner by engineers,
contractors, and others, including planning, study, design, construction, testing,
commissioning, and start-up, and of which the Goods and Special Services are a part.

Project Owner—The entity that has retained (or will retain) engineers, contractors, and
others for the planning, study, design, construction, testing, commissioning, and start-
up of facilities and improvements. As of the Effective Date of the Procurement Contract,
the Project Owner is the Buyer.

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.

Schedule of Submittals—A schedule, prepared and maintained by Seller, of required
Submittals and the time requirements for Engineer’s review of the Submittals.

Seller—The individual or entity furnishing the Goods and Special Services.

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. Shop Drawings,
whether approved or not, are not Procurement Drawings and are not Procurement
Contract Documents.

Special Services—Services to be performed by Seller (or its agents or subcontractors) in
association with the Goods to be furnished by Seller, as required by the Procurement
Contract Documents.

Submittal—A written or graphic document, prepared by or for Seller, which the
Procurement Contract Documents require Seller to submit to Engineer, or that is
indicated as a Submittal in the Schedule of Submittals accepted by Engineer. Submittals
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38.

39.

40.

may include Shop Drawings and Samples; schedules; product data; sustainable design
information; information on special procedures; testing plans; results of tests and
evaluations, source quality-control testing and inspections, and field or site quality-
control testing and inspections; warranties and certifications; suppliers’ instructions and
reports; records of delivery of spare parts and tools; operations and maintenance data;
record documents; and other such documents required by the Procurement Contract
Documents. Submittals, whether or not approved or accepted by Engineer, are not
Procurement Contract Documents. Change proposals, Change Orders, Claims, notices,
Applications for Payment, and requests for interpretation or clarification are not
Submittals.

Successful Bidder—The Bidder whose Bid the Buyer accepts, and to which Buyer makes
an award of the Procurement Contract.

Supplementary Conditions—The part of the Procurement Contract that amends or
supplements these General Conditions.

Unit Price Goods and Special Services—Goods and Special Services to be paid for on the
basis of unit prices (if any).

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 Procurement Contract
Documents.

Intent of Certain Terms or Adjectives

1.

The Procurement 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
Procurement Contract Documents and conformance with the design concept of the
completed Project as a functioning whole, as shown or indicated in the Procurement
Contract Documents (unless there is a specific statement indicating otherwise). The use
of any such term or adjective will 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
Procurement Contract Documents.

The word “non-conforming” when modifying the words “Goods and Special Services,”
“Goods,” or “Special Services,” refers to Goods and Special Services that are
unsatisfactory, faulty, or deficient in that they:

a. do not conform to or comply with the requirements of the Procurement Contract
Documents;

b. do not meet the requirements of any applicable inspection, reference standard,
test, or approval referred to in the Procurement Contract Documents; or
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c. inthe case of Special Services, have not been completed.

3. The word “receipt” when referring to the Goods, means the physical taking and
possession by the Buyer under the conditions specified in Paragraph 9.02.B.2.

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
means to supply and deliver said Goods to the Point of Destination (or some other
specified location) and to perform said Special Services fully, all in accordance with the
Procurement Contract Documents.

Procurement Contract Price or Procurement Contract Times: References to a change in
“Procurement Contract Price or Procurement Contract Times” or “Procurement Contract
Times or Procurement Contract Price” or similar, indicate that such change applies to
(1) Procurement Contract Price, (2) Procurement Contract Times, or (3) both Procurement
Contract Price and Procurement Contract Times, as warranted, even if the term “or both” is
not expressed.

Unless stated otherwise in the Procurement Contract Documents, words or phrases that
have a well-known technical or construction industry or trade meaning are used in the
Procurement Contract Documents in accordance with such recognized meaning.

ARTICLE 2—PRELIMINARY MATTERS

2.01  Delivery of Bonds and Evidence of Insurance

A.

When Seller delivers the executed counterparts of the Procurement Agreement to Buyer, the
Seller also shall deliver to Buyer the performance bond and payment bond (if the
Procurement Contract requires Seller to furnish such bonds).

Evidence of Seller’s Insurance: When Seller delivers the signed counterparts of the
Procurement Agreement to Buyer, the Seller also shall deliver to Buyer, with copies to each
additional insured (as identified in the Procurement Contract), the certificates,
endorsements, and other evidence of insurance required to be provided by Seller in
accordance with Article 5. Evidence of insurance to be obtained at a later date, such as
insurance relating to transit or storage of the Goods, will be provided to Buyer at the time of
such insurance is obtained.

Evidence of Buyer’s Insurance: After receipt of the signed counterparts of the Procurement
Agreement and all required bonds and insurance documentation, Buyer shall promptly
deliver to Seller, with copies to each additional insured (as identified in the Procurement
Contract), certificates and other evidence of insurance (if any) required to be provided by
Buyer.

2.02  Copies of Documents

A.

Buyer shall furnish to Seller four printed copies of the Procurement Contract (including one
fully executed counterpart of the Procurement Agreement), and one copy in electronic
portable document format (PDF). Additional printed copies will be furnished upon request
at the cost of reproduction.
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2.03  Electronic Transmittals

A.

Except as otherwise stated elsewhere in the Procurement Contract, the Buyer, Seller, and
Engineer may send, and shall accept, Electronic Documents transmitted by Electronic Means.

If the Procurement Contract does not establish protocols for Electronic Means, then Buyer,
Seller, and Engineer shall jointly develop such protocols.

Subject to any governing protocols for Electronic Means, when transmitting Electronic
Documents by Electronic Means, the transmitting party makes no representations as to long-
term compatibility, usability, or readability of the Electronic Documents resulting from the
recipient’s use of software application packages, operating systems, or computer hardware
differing from those used in the drafting or transmittal of the Electronic Documents.

2.04  Preliminary Schedules

A

Within 15 days after the Effective Date of the Procurement Contract, Seller shall submit to
Buyer and Engineer for timely review:

1. a progress schedule of activities, consistent with the Procurement Contract Times,
including at a minimum, Shop Drawing and Sample submittals, tests, and deliveries as
required by the Procurement Contract Documents.

a. 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 of the Procurement Contract Times.

b. Such acceptance will not impose on Buyer or Engineer responsibility for the
progress schedule, for sequencing, scheduling, or progress of Seller’s performance
of its obligations under the Procurement Contract, nor interfere with or relieve
Seller from Seller’s full responsibility therefor.

c.  Such acceptance will not be deemed as an acknowledgment of the reasonableness
and attainability of the schedule.

2. apreliminary schedule of Submittals.

No progress payment will be made to Seller until an acceptable progress schedule and
acceptable schedule of Submittals are submitted to Buyer and Engineer (and other
conditions applicable to progress payments are met).

2.05  Preliminary Conference

A.

Within 20 days after the Procurement 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
schedules referred to in Paragraph 2.04.A, procedures for handling Shop Drawings and other
Submittals, processing Applications for Payment, and maintaining required records.

2.06  Safety

A.

Buyer and Seller shall comply with all applicable Laws and Regulations relating to the safety
of persons or property, and to the protection of persons or property from damage, injury, or
loss.
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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.

If Buyer or its representatives visit the Seller’'s manufacturing or storage facilities, for testing,
inspection, or other purposes, Seller shall inform Buyer in advance of any safety
preparations, standards, or programs with which Buyer and its representatives must comply.

ARTICLE 3—PROCUREMENT CONTRACT DOCUMENTS

3.01

3.02

Intent

A

The Procurement Contract Documents are complementary; what is called for by one is as
binding as if called for by all.

Any labor, documentation, services, materials, or equipment that may reasonably be inferred
from the Procurement 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.

Unless otherwise stated in the Procurement Contract Documents, if there is a discrepancy
between the electronic or digital versions of the Procurement Contract Documents (including
any printed copies derived from such electronic or digital versions) and the printed record
version, the printed record version will govern.

The Procurement Contract supersedes prior negotiations, representations, and agreements,
whether written or oral.

Engineer will issue clarifications and interpretations of the Procurement Contract
Documents, as provided in Paragraph 3.04.

Any provision or part of the Procurement Contract Documents held to be void or
unenforceable under any Law or Regulation will be deemed stricken, and all remaining
provisions will continue to be valid and binding upon Buyer and Seller.

Reference Standards

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, means 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 Procurement
Agreement if there were no Bids), except as may be otherwise specifically stated in the
Procurement Contract Documents.

No provision of any such standard specification, manual, reference standard, or code, and
no instruction of a supplier, will be effective to change the duties or responsibilities of Buyer,
Seller, or Engineer from those set forth in the part of the Procurement Contract Documents
prepared by or for Engineer. No such provision or instruction will be effective to assign to
Buyer or Engineer 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 part of the Procurement Contract Documents prepared by or for Engineer.
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3.03  Reporting and Resolving Discrepancies

A.

Reporting Discrepancies

1. Seller’'s Review of Procurement Contract Documents: If, before or during the
performance of Seller’s obligations, Seller discovers any conflict, error, ambiguity, or
discrepancy within the Procurement Contract Documents, or between the Procurement
Contract Documents and (a)any applicable Law or Regulation, (b)actual field
conditions, (c) any standard specification, manual, reference standard, or code, or
(d) any instruction of any supplier to Seller, then Seller shall promptly report it to
Engineer (or if the Procurement Contract is assigned, then directly to
Contractor/Assignee) in writing. Seller shall not proceed with the Goods and Special
Services affected thereby until the conflict, error, ambiguity, or discrepancy is resolved,
by a clarification or interpretation by Engineer (or if the Procurement Contract is
assigned, then by Contractor/Assignee) or by an amendment or supplement to the
Procurement Contract Documents issued pursuant to Article 11.

2. Seller shall not be liable to Buyer or Engineer for failure to report any conflict, error,
ambiguity, or discrepancy in the Procurement Contract Documents unless Seller had
actual knowledge thereof.

Resolving Discrepancies: Except as may be otherwise specifically stated in the Procurement
Contract Documents, the provisions of the Procurement Contract Documents will take
precedence in resolving any conflict, error, ambiguity, or discrepancy between the provisions
of the Procurement Contract Documents and:

1. the provisions of any standard, specification, manual, code, or instruction (whether or
not specifically incorporated by reference in the Procurement 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 Procurement
Contract Documents would result in violation of such Law or Regulation).

3.04 Requirements of the Procurement Drawings and Procurement Specifications

A.

During the performance of Seller’s obligations and until final payment, Seller and Buyer shall
submit to the Engineer all matters in question concerning the requirements of the
Procurement Drawings and Procurement Specifications (sometimes referred to as requests
for information or interpretation—RFls), or relating to the acceptability of the Goods and
Special Services, as soon as possible after such matters arise. Engineer will be the initial
interpreter of the requirements of the Procurement Drawings and Procurement
Specifications, and judge of the acceptability of the Goods and Special Services thereunder.

1. After assignment (if any) Seller shall submit such matters directly to
Contractor/Assignee for response or administration, and the Procurement Contract
provisions in Paragraphs 3.04.B and C will not apply.

Engineer will issue with reasonable promptness a written clarification, interpretation, or
decision on the issue submitted, and if necessary, initiate an amendment or supplement to
the Procurement Drawings or Procurement Specifications. Engineer’s written clarification,
interpretation, or decision will be consistent with the overall intent of the Procurement
Contract Documents, and will be final and binding on Seller and Buyer. If either Buyer or
Seller believes that a written clarification or interpretation justifies an adjustment in the
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3.05

Procurement Contract Price or Procurement Contract Times, either may make a Claim for
such adjustment as provided in Article 12.

If a submitted matter in question concerns terms and conditions of the Procurement
Contract Documents that do not involve (1) the performance or acceptability of the Goods
and Services, (2)the design (as set forth in the Procurement Drawings, Procurement
Specifications, or otherwise), or (3) other engineering or technical matters, then Engineer
will promptly give written notice to Buyer and Seller that Engineer is unable to provide a
decision or interpretation.

Reuse of Documents

A

Seller and its subcontractors and suppliers shall not:

1. have or acquire any title to or ownership rights in any of the Procurement Drawings,
Procurement Specifications, or other documents (or copies of any thereof) prepared by
or bearing the seal of Engineer or its consultants, including electronic media editions, or
reuse any such Procurement Drawings, Procurement Specifications, other documents,
or copies thereof, on extensions of the Project or any other project, without written
consent of Buyer and Engineer and specific written verification or adaptation by
Engineer; or

2. have or acquire any title or ownership rights in any other Procurement Contract
Documents, reuse any such Procurement Contract Documents for any purpose without
Buyer’s express written consent, or violate any copyrights pertaining to such
Procurement Contract Documents.

The prohibitions of this Paragraph 3.05 will survive final payment, or termination of the
Procurement Contract. Nothing herein precludes Seller from retaining copies of the
Procurement Contract Documents for record purposes.

ARTICLE 4—COMMENCEMENT AND SCHEDULE

4.01

4.02

4.03

Commencement of Procurement Contract Times

A

The Procurement Contract Times will commence to run on the Effective Date of the
Procurement Contract.

Continuing Performance

A.

Seller shall adhere to the progress schedule established in accordance with
Paragraph 2.04.A., as duly adjusted, and the Goods will be delivered and the Special Services
furnished within the Procurement Contract Times.

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 will be delayed or postponed pending resolution of any disputes or disagreements,
except as expressly permitted herein, or as Buyer and Seller may otherwise agree in writing.

Adjustments to Progress Schedule

A.

The progress schedule established in accordance with Paragraph 2.04 may be adjusted from
time to time as provided below.
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4.04

1. Seller shall submit to Buyer for acceptance (to the extent indicated in Paragraph 2.04)
proposed adjustments in the progress schedule that will not result in changing the
Procurement Contract Times. Such adjustments will comply with any applicable
provisions of the Procurement Specifications.

2. Proposed adjustments in the progress schedule that will change the Procurement
Contract Times must be submitted in accordance with the requirements of Article 11.
Adjustments in Procurement Contract Times may only be made by a Change Order.

Delays

A

If Buyer, Engineer, or anyone for whom Buyer is responsible, delays, disrupts, or interferes
with Seller’'s performance or progress, then Seller shall be entitled to an equitable
adjustment in Procurement Contract Price or Procurement Contract Times.

Seller shall not be entitled to an adjustment in Procurement Contract Price or Procurement
Contract Times for delay, disruption, or interference caused by or within the control of Seller
or anyone for whom Seller is responsible.

If Seller’s performance or progress is delayed, disrupted, or interfered with by unanticipated
causes not the fault of and beyond the control of Buyer, Seller, and those for which they are
responsible, then Seller shall be entitled to an equitable adjustment in Procurement Contract
Times. Such an adjustment will be Seller’s sole and exclusive remedy for the delays,
disruption, and interference described in this paragraph. Causes of delay, disruption, or
interference that may give rise to an adjustment in Procurement Contract Times under this
paragraph include but are not limited to the following:

1. severe and unavoidable natural catastrophes such as fires, floods, epidemics, and
earthquakes;

abnormal weather conditions;

inspection delays by governmental authorities, and custom delays;

2

3

4. international shipping delays;

5. acts or failures to act of third-party entities; and
6

acts of war or terrorism.

Adjustments of Procurement Contract Times or Procurement Contract Price—General
Provisions: Seller’s entitlement to an adjustment of Procurement Contract Times or
Procurement Contract Price is limited as follows:

1. Seller’s entitlement to an adjustment of the Procurement Contract Times is conditioned
on the delay, disruption, or interference adversely affecting an activity on the critical
path to completion of Seller’s obligations, as of the time of the delay, disruption, or
interference.

2. Seller shall not be entitled to an adjustment in Procurement Contract Price for any delay,
disruption, or interference if such delay is concurrent with a delay, disruption, or
interference caused by or within the control of Seller. Such a concurrent delay by Seller
does not preclude an adjustment of Procurement Contract Times to which Seller is
otherwise entitled.
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3. Adjustments of Procurement Contract Times or Procurement Contract Price are subject
to the provisions of Articles 11 and 12.

Each Seller request seeking a delay-related increase in Procurement Contract Times or
Procurement Contract Price must be supplemented by supporting data that sets forth in
detail the following: (1) the circumstances that form the basis for the requested adjustment;
(2) the date upon which each cause of delay, disruption, or interference began to affect
Seller’s progress; (3) the date upon which each cause of delay, disruption, or interference
ceased to affect Seller’s progress; (4) the number of days’ increase in Procurement Contract
Times claimed as a consequence of each such cause of delay, disruption, or interference; and
(5) the impact on Procurement Contract Price. Seller shall also furnish such additional
supporting documentation as Buyer or Engineer may require including, where appropriate,
a revised progress schedule indicating all the activities affected by the delay, disruption, or
interference, and an explanation of the effect of the delay, disruption, or interference on the
critical path to completion.

ARTICLE 5—BONDS AND INSURANCE

5.01 Performance, Payment, and Other Bonds

A.

Seller shall furnish a performance bond and a payment bond, each in an amount at least
equal to the Procurement Contract Price, as security for the faithful performance and
payment of Seller’s obligations under the Procurement Contract. These bonds must remain
in effect until one year after the date when final payment becomes due or until completion
of the correction period specified in Paragraph 9.04, whichever is later, except as provided
otherwise by Laws or Regulations, the terms of a prescribed bond form, the Supplementary
Conditions, or other provisions of the Procurement Contract.

Seller shall also furnish such other bonds (if any) as are required by the Supplementary
Conditions or other provisions of the Procurement Contract.

All bonds must be in the form included in the Bidding Documents or otherwise specified by
Buyer prior to execution of the Procurement Contract, except as provided otherwise by Laws
or Regulations, and must be issued and signed by a surety named in “Companies Holding
Certificates of Authority as Acceptable Sureties on Federal Bonds and as Acceptable
Reinsuring Companies” as published in Department Circular 570 (as amended and
supplemented) by the Bureau of the Fiscal Service, U.S. Department of the Treasury. A bond
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 must show that it is
effective on the date the agent or attorney-in-fact signed the accompanying bond.

Seller shall obtain the required bonds from surety companies that are duly licensed or
authorized, in the state or jurisdiction in which the Project is located, to issue bonds in the
required amounts.

If the surety on a bond furnished by Seller is declared bankrupt or becomes insolvent, or the
surety ceases to meet the requirements above, then 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 bond and surety requirements
of this Procurement Contract.
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5.02

5.03

If Seller has failed to obtain a required bond, Buyer may exercise Buyer’s termination rights
under Article 14.

Upon request to Buyer from any subcontractor, supplier, or other person or entity claiming
to have furnished labor, services, materials, or equipment used in the performance of Seller’s
obligations, Buyer shall provide a copy of the payment bond to such person or entity.

Upon request to Seller from any subcontractor, supplier, or other person or entity claiming
to have furnished labor, services, materials, or equipment used in the performance of Seller’s
obligations, Seller shall provide a copy of the payment bond to such person or entity.

Insurance

A

Seller shall provide insurance of the types and coverages and in the amounts stipulated in
the Supplementary Conditions.

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 will not be construed as a waiver of Seller’s
obligation to maintain such insurance.

Upon assignment of this Procurement Contract, Seller shall name the Contractor/Assignee
as an additional insured and comply with the written request of Contractor/Assignee to
provide evidence of insurance.

Buyer does not represent that insurance coverage and limits established in this Procurement
Contract necessarily will be adequate to protect Seller.

The insurance and insurance limits required herein will not be deemed as a limitation on
Seller’s liability under the indemnities and other rights granted to Buyer in the Procurement
Contract.

Surety or Insurance Companies

A

All bonds and insurance required by the Procurement 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 must also meet such additional requirements and qualifications as may
be provided in the Supplementary Conditions.

ARTICLE 6—LICENSES AND FEES

6.01

Intellectual Property and License Fees

A

Except to the extent stated elsewhere in the Procurement Contract Documents, Seller is not
transferring any patent rights, copyrights, or other intellectual property rights for the Goods
delivered.

To the extent Seller is manufacturing to Buyer’s design, Buyer retains all patent rights,
copyrights, and other intellectual property rights in such design.

If an invention, design, process, product, or device is specified in the Procurement Contract
Documents for incorporation in the Goods or for the performance of Special Services, and if,
to the actual knowledge of Buyer or Engineer, its use is subject to patent rights, copyrights,
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or other intellectual property rights calling for the payment of a license fee or royalty to
others, then the existence of such rights and payment obligations will be disclosed to Seller
in the Procurement Contract Documents.

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 Procurement Contract
Documents.

6.02  Seller’s Infringement

A

Subject to Paragraph 6.01, to the fullest extent permitted by Laws and Regulations, 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 patent, copyright, or other intellectual property right by any of
the Goods as delivered or Special Services as performed.

Buyer will promptly notify Seller in writing of any claim, suit, or threat of suit by a third party
for any infringement or alleged infringement of any patent, copyright, or other intellectual
property right with respect to the Goods as delivered or Special Services as performed.

Seller shall promptly defend or settle the claim or suit. Seller shall have control over such
claim or suit, bear all expenses, and satisfy any adverse judgment.

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, Buyer shall
be barred from any remedy against Seller for such suit or claim.

If a determination is made that Seller has infringed upon the intellectual property rights of
another, Seller may, at Seller’'s own expense, obtain the necessary licenses for Buyer’s
benefit, or replace the Goods and provide related design and construction, consistent with
the requirements of the Procurement Contract Documents, to avoid the infringement.

6.03  Buyer’s Infringement

A

Subject to Paragraph 6.01, and to the fullest extent permitted by Laws and Regulations,
Buyer shall be responsible to Seller for any infringement or alleged infringement of any
patent, copyright, or other intellectual property right caused by Seller’s compliance with the
Procurement Drawings or Procurement Specifications, and will reimburse Seller for any
license fee or royalties paid by Seller to others if such payment resulted from any invention,
design, process, product, or device specified to be furnished or performed in the
Procurement Drawings or Procurement Specifications, but not identified as being subject to
payment of such license fee or royalty.

Seller will promptly notify Buyer in writing of any claim, suit, or threat of suit by a third party
for intellectual property infringement arising from Seller’s compliance with the Procurement
Drawings or Procurement Specifications.
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C.

Buyer shall defend or settle the claim or suit. Buyer shall have control over such claim or suit,
bear all expenses, and satisfy any adverse judgment.

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, Seller shall
be barred from any remedy against Buyer for such suit or claim.

ARTICLE 7—SELLER’S RESPONSIBILITIES

7.01  Performance of Obligations

A

Seller shall be solely responsible for the means, methods, techniques, sequences, and
procedures necessary to perform its obligations in accordance with the Procurement
Contract Documents.

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 Procurement
Contract Documents.

Seller shall coordinate the provision of Special Services to avoid or limit interference or
disruption of other activities at the location where the Special Services are to occur, including
but not limited to ongoing facility operations and construction activities.

7.02  Labor, Materials and Equipment

A.

Seller shall provide competent, qualified and trained personnel in all aspects of its
performance of the Procurement Contract.

All Goods, and all equipment and material incorporated into the Goods, must be as specified,
and unless specified otherwise in the Procurement Contract Documents, must 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.

7.03 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 Procurement
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.

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 will not be Seller’s responsibility to make certain

EJCDC® P-700, Standard General Conditions of the Procurement Contract.
Copyright® 2019 National Society of Professional Engineers, American Council of Engineering Companies,
and American Society of Civil Engineers. All rights reserved.
Page 14 of 36



that the Procurement Specifications and Procurement Drawings are in accordance with Laws
and Regulations, but this provision will not relieve Seller of Seller’s obligations under
Paragraph 3.03.

Changes in Laws or Regulations not known at the time of opening of Bids (or, on the Effective
Date of the Procurement Contract if there were no Bids) that have a direct effect on the cost
or time of Seller’s performance will be the subject of an adjustment in Procurement Contract
Price or Procurement 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 Article 12.

7.04  “Or Equals”

A

Whenever an item of material or equipment to be incorporated into the Goods is specified
or described in the Procurement Contract Documents by using the names of one or more
proprietary items or specific suppliers or manufacturers, 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.

1. Ifin 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 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 (4) Seller certifies that if approved: a) there will be no increase
in any cost, including capital, installation or operating costs, to Buyer; and b) the
proposed item will conform substantially to the detailed requirements of the item
named in the Procurement Contract Documents.

Engineer’s Evaluation: Engineer will be allowed a reasonable time within which to evaluate
each proposal or Submittal made pursuant to Paragraph 7.04.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 Procurement Contract
Documents.

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.”

III

Data: Seller shall provide all data in support of any such proposed “or equal” at Seller’s

expense.
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7.05

7.06

Taxes

A.

Seller shall pay all taxes and duties arising out of the sale of the Goods and the performance
of Special Services. All taxes and duties are included in the Procurement Contract Price,
except as noted in the Supplementary Conditions.

Submittals

A

Shop Drawing and Sample Requirements

1. Before submitting a Shop Drawing or Sample, Seller shall:

a.

review and coordinate the Shop Drawing or Sample with other Shop Drawings and
Samples and with the requirements of the Procurement Contract Documents;

determine and verify:

1) all field measurements, quantities, dimensions, specified performance and
design criteria, installation requirements, materials, catalog numbers, and
similar information with respect to the Submittal; and

2) the suitability of all materials and equipment offered with respect to the
indicated application, fabrication, shipping, handling, storage, assembly, and
installation pertaining to the performance of Seller’s obligations.

confirm that the Submittal is complete with respect to all related data included in
the Submittal.

2. Each Shop Drawing or Sample must bear a stamp or specific written certification that
Seller has satisfied its obligations under the Procurement Contract Documents with
respect to Seller’s review of that Submittal, and that Seller approves the Submittal.

3.  With each Shop Drawing or Sample, Seller shall give Engineer specific written notice of
any variations that the Submittal may have from the requirements of the Procurement
Contract Documents. This notice will be set forth in a written communication separate
from the Submittal; and, in addition, in the case of a Shop Drawing by a specific notation
made on the Shop Drawing itself.

Submittal Procedures for Shop Drawings and Samples: Seller shall label and submit Shop
Drawings and Samples to Engineer for review and approval in accordance with the accepted
Schedule of Submittals.

1. Shop Drawings

a. Seller shall submit the number of copies required in the Procurement
Specifications.

b. Data shown on the Shop Drawings must 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, and to enable Engineer to review the information for the limited purposes
required by Paragraph 7.06.C.

2. Samples
a. Seller shall submit the number of Samples required in the Procurement

Specifications.
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b. Seller shall clearly identify each Sample as to material, supplier, pertinent data such
as catalog numbers, the use for which intended and other data as Engineer may
require to enable Engineer to review the Submittal for the limited purposes
required by Paragraph 7.06.C.

Where a Shop Drawing or Sample is required by the Procurement Contract Documents
or the Schedule of Submittals, any related work performed by Seller prior to Engineer’s
review and approval of the pertinent Submittal will be at the sole expense and
responsibility of Seller.

Engineer’s Review of Shop Drawings and Samples

1.

Engineer will provide timely review of Shop Drawings and Samples in accordance with
the accepted Schedule of Submittals. Engineer’s review and approval will be only to
determine if the items covered by the Submittals will, after installation or incorporation
in the Goods, comply with the requirements of the Procurement Contract Documents,
and be compatible with the design concept of the completed Project as a functioning
whole as indicated by the Procurement Contract Documents.

Engineer’s review and approval will not extend to means, methods, techniques,
sequences, or procedures of construction, manufacturing, fabrication, installation, or
shipping, or to safety precautions or programs incident thereto.

Engineer’s review and approval of a separate item as such will not indicate approval of
the assembly in which the item functions.

Engineer’s review and approval of a Shop Drawing or Sample will not relieve Seller from
responsibility for any variation from the requirements of the Procurement Contract
Documents unless Seller has complied with the requirements of Paragraph 7.06.A.3 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 will
document any such approved variation from the requirements of the Procurement
Contract Documents in a Field Order or other appropriate Procurement Contract
modification.

Engineer’s review and approval of a Shop Drawing or Sample will not relieve Seller from
responsibility for complying with the requirements of Paragraphs 7.06.A and B.

Engineer’s review and approval of a Shop Drawing or Sample, or of a variation from the
requirements of the Procurement Contract Documents, will not, under any
circumstances, change the Procurement Contract Times or Procurement Contract Price,
unless such changes are included in a Change Order.

Neither Engineer’s receipt, review, acceptance or approval of a Shop Drawing or Sample
will result in such item becoming a Procurement Contract Document.

Seller shall furnish Goods that comply with the requirements and commitments set
forth in approved Shop Drawings and Samples, subject to the provisions of
Paragraph 7.06.C.4.

Resubmittal Procedures for Shop Drawings and Samples

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

EJCDC® P-700, Standard General Conditions of the Procurement Contract.

Copyright® 2019 National Society of Professional Engineers, American Council of Engineering Companies,

and American Society of Civil Engineers. All rights reserved.
Page 17 of 36



E.

and approval. Seller shall direct specific attention in writing to revisions other than the
corrections called for by Engineer on previous Submittals.

2. Seller shall furnish required Shop Drawing and Sample Submittals with sufficient
information and accuracy to obtain required approval of an item with no more than two
resubmittals. Engineer will record Engineer’s time for reviewing a third or subsequent
resubmittal of a Shop Drawing or Sample, and Seller shall be responsible for Engineer’s
charges to Buyer for such time. Buyer may impose a set-off against payments due Seller
to secure reimbursement for such charges.

3. If Seller requests a change of a previously approved Shop Drawing or Sample, Seller shall
be responsible for Engineer’s charges to Buyer for its review time, and Buyer may
impose a set-off against payments due Seller to secure reimbursement for such charges,
unless the need for such change is beyond the control of Seller.

Submittals Other than Shop Drawings and Samples
1. The following provisions apply to all Submittals other than Shop Drawings and Samples:

a. Seller shall submit all such Submittals to the Engineer in accordance with the
schedule of Submittals and pursuant to the applicable terms of the Procurement
Contract Documents.

b. Engineer will provide timely review of all such Submittals in accordance with the
schedule of Submittals and return such Submittals with a notation of either
Accepted or Not Accepted. Any such Submittal that is not returned within the time
established in the schedule of Submittals will be deemed accepted.

c. Engineer’s review will be only to determine if the Submittal is acceptable under the
requirements of the Procurement Contract Documents as to general form and
content of the Submittal.

d. If any such Submittal is not accepted, Seller shall confer with Engineer regarding
the reason for the non-acceptance, and resubmit an acceptable document.

2. Procedures for the submittal and acceptance of the Progress Schedule, the Schedule of
Submittals, and the Schedule of Values are set forth in Paragraphs 2.04 and 2.05.

7.07  Indemnification

A

To the fullest extent permitted by Laws and Regulations, Seller shall indemnify and hold
harmless Buyer, Engineer, Project Owner, and any assignee of Buyer, including
Contractor/Assignee, and their officers, directors, members, partners, employees, agents,
consultants, contractors, and subcontractors, 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 Procurement Contract,
provided that any such claim, cost, loss, or damage is 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 caused 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.
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In any and all claims against Buyer, Engineer, Project Owner, or any assignee of Buyer,
including Contractor/Assignee, or their 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 7.07.A will 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.

7.08  Concerning Subcontractors and Suppliers

A

Seller may retain subcontractors and suppliers for the performance of parts of the furnishing
of the Goods and Special Services. The Seller’s retention of a subcontractor or supplier will
not relieve Seller’s obligation to Buyer to perform and complete the furnishing the Goods
and Special Services in accordance with the Procurement Contract Documents.

ARTICLE 8—SHIPPING AND DELIVERY

8.01  Shipping

A.

Seller shall select the carrier and bear all costs of packaging, transportation, insurance,
special handling, and all other costs associated with shipment and delivery.

8.02  Delivery

A.

F.

Seller shall deliver the Goods free on board (FOB) to the Point of Destination, freight prepaid,
in accordance with the Procurement Contract Times set forth in the Procurement
Agreement, or other date agreed to by Buyer and Seller.

At least 10 days before shipment, Seller shall provide written notice to Buyer of the manner
of shipment and the anticipated delivery date. The notice must 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.

Buyer will be responsible and bear all costs for unloading the Goods from carrier.

Buyer will assure that adequate facilities are available to receive delivery of the Goods at the
time established for delivery, or on another date agreed to by Buyer and Seller.

No partial deliveries will be allowed, unless permitted or required by the Procurement
Contract Documents or agreed to in writing by Buyer.

Provisions governing inspection on delivery are set forth in Paragraph 9.02.

8.03  Risk of Loss

A.

Risk of loss and insurable interests transfer from Seller to Buyer upon Buyer’s receipt of the
Goods.

Notwithstanding the provisions of Paragraph 8.03.A, if Buyer rejects the Goods as non-
conforming, the risk of loss on such Goods will remain with Seller until Seller corrects the
non-conformity or Buyer accepts the Goods. If rejected Goods remain at the Point of
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Destination pending modification and acceptance, then Seller shall be responsible for
arranging adequate protection and maintenance of the Goods at Seller's expense.

ARTICLE 9—BUYER'’S RIGHTS

9.01 Seller’s Warranties and Guarantees

A

Seller warrants and guarantees to Buyer that the title to the Goods conveyed will 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.

Seller warrants and guarantees to Buyer that all Goods and Special Services will conform with
the Procurement 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 Procurement Contract Documents do not otherwise specify the characteristics or the
quality of the Goods, the Goods must comply with the requirements of Paragraph 7.02.B.

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;

2. excessive corrosion or chemical attack, unless corrosive or chemically-damaging
conditions were disclosed by Buyer in the Procurement Contract Documents and the
Procurement 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.

Seller's obligation to furnish the Goods and Special Services in accordance with the
Procurement Contract Documents will be absolute. None of the following will constitute an
acceptance of Goods and Special Services that are non-conforming, or a release of Seller’s
obligation to furnish the Goods and Special Services in accordance with the Procurement
Contract Documents:

observations by Buyer, Engineer, or Project Owner;
recommendation by Engineer or payment by Buyer of any progress or final payment;
use of the Goods by Buyer or Project Owner;

any acceptance by Buyer, Engineer, or Project Owner, or any failure to do so;

1
2
3
4
5. the end of the correction period established in Paragraph 9.04;
6. theissuance of a notice of acceptance;

7. any inspection, test or approval by others; or

8

any correction of non-conforming Goods and Special Services by Buyer or Project
Owner.

Buyer shall promptly notify Seller of any breach of Seller’s warranties or guarantees.
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9.02

Inspections and Testing

A. General Provisions

1.

The Procurement 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.

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 Procurement 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.

Buyer shall bear all expenses of inspections and tests that are not specified in the
Procurement Contract Documents (other than any re-inspection or retesting resulting
from a determination of non-conformity, as set forth in Paragraph 9.03); 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.

Seller shall provide Buyer timely written notice of the readiness of the Goods for all
inspections, tests, or approvals which the Procurement Contract Documents specify are
to be observed by Buyer prior to shipment.

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, and a representative
of Seller will attend such tests, inspections, and approvals.

If, on the basis of inspections or testing, the Goods appear to be conforming, Buyer will
give Seller prompt notice thereof. If on the basis of 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 9.03.

Neither payments made by Buyer to Seller prior to any tests or inspections, nor any tests
or inspections, will constitute acceptance of non-conforming Goods, or prejudice
Buyer’s rights under the Procurement Contract.

B. Visual Inspection on Delivery

1.

Buyer will visually inspect the Goods upon delivery solely for purposes of identifying the
Goods, general verification of quantities, and observation of apparent condition. 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.

If, on the basis of the visual inspection specified in Paragraph 9.02.B.1, the Goods appear
to comply with the requirements of the Procurement Contract Documents as to
quantities and condition, then within 10 days of delivery Buyer shall issue to Seller
Buyer’s acknowledgment of the receipt of Goods.
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9.03

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 required, and
Seller has performed and completed all Special Services, Buyer will make a final
inspection.

2. If, on the basis of the final inspection, Buyer determines that the Goods and Special
Services are conforming, Buyer’s notice thereof will constitute Buyer’s acceptance of
the Goods and Special Services, subject to any limitations stated in the notice.

3. If, on the basis of the final inspection, the Goods and Special Services are non-
conforming, Buyer will identify the non-conformity in writing.

Non-Conforming Goods and Special Services

A

B.

C.

D.

E.

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 9.04,
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.

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 Procurement Contract Times,
remove and replace the rejected Goods.

2. Seller shall bear all costs, losses and damages attributable to the removal, replacement,
reinspection, and retesting of the non-conforming Goods.

3. Uponrejection 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.

Buyer’s Rejection of Non-Conforming Special Services

1. If at any time Buyer elects to reject the Special Services in whole or in part, Buyer’s
notice to Seller will describe in sufficient detail the non-conforming aspect of the Special
Services.

2. Seller shall promptly provide conforming Special Services acceptable to Buyer.

3. If Seller fails to provide conforming Special Services, Buyer may remove the Special
Services from the scope of the Procurement Contract, and equitably reduce the
Procurement Contract Price.

Remedying Non-Conforming Goods: If Buyer elects to permit the Seller to modify the Goods
to correct the non-conformance, then Seller shall promptly provide a schedule for such
modifications and shall make the Goods conforming within a reasonable time.

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,
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9.04

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.

Seller Obligations: 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 will 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.

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.

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 acceptance of the Goods and Special Services
in accordance with Paragraph 9.02.C.2.

Where non-conforming Goods and Services (and damage to other work resulting therefrom)
have been corrected or removed and replaced under this paragraph, the correction period
hereunder with respect to such Goods and Services will be extended for an additional period
of one year after such correction or removal and replacement has been satisfactorily
completed.

Seller’s obligations under this paragraph are in addition to all other obligations and
warranties. The provisions of this paragraph may not be construed as a substitute for, or a
waiver of, the provisions of any applicable statute of limitation or repose.

ARTICLE 10—ENGINEER’S STATUS

10.01

Engineer’s Role Defined

A.

Engineer will be Buyer’s representative until assignment (if any) of the Procurement
Contract.

The duties and responsibilities and the limitations of authority of Engineer prior to
assignment, if any, of the Procurement Contract, are set forth in the Procurement Contract
Documents.

Engineer’s responsibilities, if any, after an assignment (if any) of the Procurement Contract,
are set forth in the Procurement Agreement.
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10.02 Duties and Responsibilities; Authority; Limitations

A.

As set forth in Article 3, Engineer will be the initial interpreter of the Procurement Contract
Documents and judge of the acceptability of the Goods and Special Services, and will issue
clarifications, interpretations, and decisions regarding such issues.

Acting on behalf of Buyer under the provisions of Article 9, Engineer has the authority to
disapprove or reject Goods and Special Services that Engineer believes to be non-conforming.
Engineer also has the authority to require special inspection or testing of the Goods or Special
Services as provided in Paragraph 9.02, whether or not the Goods are fabricated or installed,
or the Special Services are completed.

Engineer may authorize minor deviations or variations in the Procurement 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 7.06.A.3, or 2) a Field Order.

As set forth in Article 12, Engineer will review Claims, and render decisions on Claims.

In rendering any interpretations, clarifications, reviews, decisions, disapprovals,
acceptances, rejections, authorizations, and judgments, Engineer will not show partiality to
Buyer or Seller. Engineer will not be liable to Buyer, Seller, or others in connection with any
interpretations, clarifications, reviews, decisions, disapprovals, acceptances, rejections,
authorizations, or judgments conducted or rendered by Engineer in good faith.

Engineer will not supervise, direct, control, or have authority over or be responsible for the
means, methods, techniques, sequences, or procedures used by Seller to perform its
obligations under this Procurement Contract, or the safety precautions and programs
incident thereto, or for any failure of Seller to comply with Laws and Regulations applicable
to the performance of its obligations. Engineer will not be responsible for Seller’s failure to
furnish the Goods and Special Services in accordance with the Procurement Contract
Documents.

ARTICLE 11—CHANGES

11.01 Amending and Supplementing the Procurement Contract

A

The Procurement Contract may be amended or supplemented by a Change Order, a Change
Directive, or a Field Order.

If an amendment or supplement to the Procurement Contract includes a change in the
Procurement Contract Price or the Procurement Contract Times, such amendment or
supplement must be set forth in a Change Order.

All changes to the Procurement Contract that involve (1) the conformance or acceptability of
the Goods and Special Services, (2) the design (as set forth in the Procurement Drawings,
Procurement Specifications, or otherwise), or (3) other engineering or technical matters,
must be supported by Engineer’s recommendation. Buyer and Seller may amend other terms
and conditions of the Procurement Contract without the recommendation of the Engineer.
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11.02 Change Orders

A.

Buyer and Seller shall execute appropriate Change Orders covering:

1. Changes in Procurement Contract Price or Procurement Contract Times which are
agreed to by the parties, including any undisputed sum or amount of time for Goods
and Special Services furnished in accordance with a Change Directive;

2. Changes in Procurement Contract Price resulting from a Buyer set-off, unless Seller has
duly contested such set-off;

3. Changes in the Goods and Special Services which are: (a) ordered by Buyer pursuant to
Paragraph 11.05, (b) required because of Buyer’s acceptance of non-conforming Goods
and Services under Paragraph 9.03 or (c) agreed to by the parties, subject to the need
for Engineer’s recommendation if the change in the Goods and Special Services involves
the design (as set forth in the Procurement Drawings, Procurement Specifications, or
otherwise) or other engineering or technical matters; and

4. Changes that embody the substance of any final and binding results under:
Paragraph 11.03.B, resolving the impact of a Change Directive; Article 12, Claims; and
similar provisions.

If Buyer or Seller refuses to execute a Change Order that is required to be executed under
the terms of Paragraph 11.02.A, it will be deemed to be of full force and effect, as if fully
executed.

11.03 Change Directives

A.

A Change Directive will not change the Procurement Contract Price or the Procurement
Contract Times but is evidence that the parties expect that the modification ordered or
documented by a Change Directive will be incorporated in a subsequently issued Change
Order, following negotiations by the parties as to the Change Directive’s effect, if any, on the
Procurement Contract Price and Procurement Contract Times; or, if negotiations are
unsuccessful, by a determination under the terms of the Procurement Contract Documents
governing adjustments, expressly including Paragraph 11.08 regarding change of
Procurement Contract Price.

If Buyer has issued a Change Directive and Buyer or Seller believes that an adjustment in
Procurement Contract Times or Procurement Contract Price is necessary, then such party
shall submit a Claim seeking such an adjustment no later than 30 days after the completion
of the Goods and Services set out in the Change Directive.

11.04 Field Orders

A.

Engineer may authorize minor changes in the Goods and Services if the changes do not
involve an adjustment in the Procurement Contract Price or the Procurement Contract Times
and are compatible with the design concept as indicated by the Procurement Contract
Documents. Such changes will be accomplished by a Field Order and will be binding on Buyer
and also on Seller, which shall perform the Goods and Special Services involved promptly.

If Seller believes that a Field Order justifies an adjustment in the Procurement Contract Price
or Procurement Contract Times, then before proceeding with the Goods and Special Services
at issue, Seller shall submit a Claim as provided herein.
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11.05

11.06

11.07

11.08

Buyer-Authorized Changes in the Goods and Special Services

A.

Without invalidating the Procurement Contract and without notice to any surety, Buyer may,
at any time or from time to time, order additions, deletions, or revisions in the Goods and
Special Services. Changes involving the design (as set forth in the Procurement Drawings,
Procurement Specifications, or otherwise) or other engineering or technical matters will be
supported by Engineer’s recommendation.

Such changes in the Goods and Special Services may be accomplished by a Change Order, if
Buyer and Seller have agreed as to the effect, if any, of the changes on Procurement Contract
Times or Procurement Contract Price; or by a Change Directive. Upon receipt of any such
document, Seller shall promptly proceed with the Goods and Special Services involved; or, in
the case of a deletion in the Goods and Special Services, promptly cease activities with
respect to such deletion. Added or revised Goods and Special Services must be performed
under the applicable conditions of the Procurement Contract Documents.

Buyer’s Contingency Allowance

A.

The Buyer’s Contingency Allowance, if any such is set forth in the Procurement Agreement,
is for the sole use of Buyer to cover unanticipated costs.

If Buyer exercises its unilateral right to use all or a portion of the Buyer’s Contingency
Allowance, Buyer will issue a written directive that documents the costs to which the
allowance is applied, Seller’s entitlement to compensation, and the consequent reduction in
such allowance.

Prior to final payment, the Total Price, as set forth in the Procurement Agreement, will be
duly adjusted to account for any unused portion of the Buyer’s Contingency Allowance.

The Procurement Agreement, Article 5, addresses the impact on Buyer’s Contingency
Allowance of an assignment of the Procurement Contract.

Unauthorized Changes in the Goods and Special Services

A

Seller shall not be entitled to an increase in the Procurement Contract Price or an extension
of the Procurement Contract Times with respect to any work performed that is not required
by the Procurement Contract Documents, as amended, modified, or supplemented.

Change of Procurement Contract Price

A

The Procurement Contract Price may only be changed by a Change Order. Any Claim for an
adjustment of Procurement Contract Price must comply with the provisions of Article 12.

An adjustment in the Procurement Contract Price will be determined as follows:

1. Forchangesin Unit Price Goods and Special Services, by application of the unit prices to
the quantities of the items involved;

2. To the extent the cost of the change is not covered by unit prices, then by a mutually
agreed lump sum; or

3. Tothe extent the cost of the change is not covered by unit prices and the parties do not
reach mutual agreement to a lump sum, then on the basis of documented costs plus a
Seller’s fee for overhead and profit of 15%.
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11.09 Change of Procurement Contract Times

A.

The Procurement Contract Times may only be changed by a Change Order. Any Claim for an
adjustment in the Procurement Contract Times must comply with the provisions of
Article 12.

11.10 Notification to Surety

A

If the provisions of any bond require notice to be given to a surety of any change affecting
the general scope of the Goods and Special Services or the provisions of the Procurement
Contract (including, but not limited to, Procurement Contract Price or Procurement Contract
Times), the giving of any such notice will be Seller’s responsibility. The amount of each
applicable bond will be adjusted to reflect the effect of any such change.

ARTICLE 12—CLAIMS, DISPUTES, AND DISPUTE RESOLUTION

12.01 Claims

A

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 Claims process,
including the time periods established in this Paragraph 12.01; if so, a written record of such
mutual agreement should be made and jointly executed.

Claimant shall deliver to Engineer and the other party to the Procurement Contract written
notice of each Claim within 15 days after the occurrence of the event giving rise to the Claim.

Claimant shall deliver written supporting data to Engineer and the other party within 45 days
after such occurrence unless Engineer allows an additional period of time.

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.

If Engineer does not render a formal written decision on a Claim within the time stated in
Paragraph 12.01.D., 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.

The rendering of a decision by Engineer pursuant to this Paragraph 12.01 with respect to any
such Claim, dispute, or other matter (except any which have been waived by the making or
acceptance of final payment) will be a condition precedent to any exercise by Buyer or Seller
of such rights or remedies as either may otherwise have under the Procurement Contract
Documents or by Laws or Regulations in respect of any such Claim, dispute, or other matter.
If the exercise of such rights or remedies will imminently be time-barred, a party may take
actions necessary to preserve such rights and remedies notwithstanding the lack of the
condition precedent referred to in this paragraph.

If a submitted matter in question concerns terms and conditions of the Procurement
Contract Documents that do not involve (1) the performance or acceptability of Goods and
Special Services under the Procurement Contract Documents, (2) the design (as set forth in
the Procurement Drawings, Procurement Specifications, Addenda, or otherwise), or (3) other
engineering or technical matters, then Engineer will promptly give written notice to Buyer
and Seller that Engineer is unable to provide a decision or interpretation. If Buyer and Seller
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are unable to agree on resolution of such a matter in question, either party may pursue
resolution as provided in Paragraph 12.02.

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 12.01, 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 Paragraph 12.02.

If Article 12 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 12, 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.

No Claim for an adjustment in Procurement Contract Price or Procurement Contract Times
will be valid if not submitted in accordance with Article 12.

The effect on Claims of an assignment of the Procurement Contract by Buyer to a
Contractor/Assignee is addressed in the Procurement Agreement, Article 5.

12.02 Dispute Resolution Method

A.

Either Buyer or Seller may initiate the mediation of (1) any Claim decided in writing by
Engineer under Paragraph 12.01 before such decision becomes final and binding, or (2) any
other dispute between the parties, including but not limited to any dispute arising after final
inspection of the Goods and Services. 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 Procurement Contract. The request for mediation must be submitted in writing
to the American Arbitration Association and the other party to the Procurement Contract.
Timely submission of the request will stay Engineer's decision from becoming final and
binding.

Mediation is a condition precedent to seeking final dispute resolution under
Paragraph 12.01.C. Buyer and Seller shall participate in the mediation process in good faith.
The process must be concluded within 60 days of filing of the request. The date of
termination of the mediation will be determined by application of the mediation rules
referenced above.

If the mediation process does not result in resolution of the dispute, then Engineer’s written
Claim decision under Paragraph 12.01.D or a Claim denial pursuant to Paragraph 12.01.E
becomes final and binding, or if applicable such other dispute is deemed resolved in favor of
respondent, unless, within 30 days after termination of the mediation, Buyer or Seller:

1. elects in writing to invoke any final dispute resolution process provided for in the
Supplementary Conditions, or

2. agrees with the other party to submit the Claim or dispute to another final dispute
resolution process, or

3. if no final 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
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or dispute to a court of competent jurisdiction, and within 60 days of the termination of
the mediation institutes such formal proceeding.

ARTICLE 13—PAYMENT

13.01 Applications for Progress Payments

A

D.

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
Procurement Contract Documents and also as Buyer or Engineer may reasonably require.

The timing and amounts of progress payments will be as stipulated in the Procurement
Agreement.

Any Application for Payment that is based in whole or in part on the delivery of Goods must
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.

Buyer shall notify Seller promptly of any deficiency in the required documentation.

13.02 Review of Applications for Progress Payments

A.

Review of Applications

1. Engineer will, within 10 days after receipt of each Application for Payment, including
each resubmittal, 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.

2. Engineer’s recommendation of any payment requested in an Application for Payment
will constitute a representation by Engineer to Buyer, based on Engineer’s observations
of Seller’s progress, as an experienced and qualified design professional, and on
Engineer’s review of the Application for Payment and the accompanying data and
schedules, that to the best of Engineer’s knowledge, information and belief:

a. the Goods and Special Services or other obligations of Seller have progressed to
the point indicated;

b. the quality of the Goods and Special Services or other obligations of Seller are
generally in accordance with the Procurement Contract Documents; and

c. the conditions precedent to Seller being entitled to such payment appear to have
been fulfilled in so far as it is Engineer’s responsibility to observe the Seller’s
progress.

3. By recommending any such payment Engineer will not thereby be deemed to have
represented that:

a. inspections made to check the quality or the quantity of the Goods and Special
Services or other obligations of Seller have been exhaustive, extended to every
aspect of the Goods and Special Services or other obligations of Seller in progress,
or involved detailed inspections of the Goods and Special Services or other
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obligations of Seller beyond the responsibilities specifically assigned to Engineer in
the Procurement Contract; or

there may not be other matters or issues between the parties that might entitle
Seller to be paid additionally by Buyer, or entitle Buyer to withhold payment to
Seller.

4. Neither Engineer’s review of Seller’s progress for the purposes of recommending
payments nor Engineer’s recommendation of any payment, including final payment, will
impose responsibility on Engineer:

a.

to supervise, direct, or control the Seller’s performance or furnishing of Goods and
Special Services or other obligations of Seller; or

for the means, methods, techniques, sequences, or procedures of construction,
manufacturing, fabrication, installation, or shipping, or the safety precautions and
programs incident thereto; or

for Seller’s failure to comply with Laws and Regulations applicable to Seller’s
performance under the Procurement Contract; or

to make any examination to ascertain how or for what purposes Seller has used the
money paid for the Procurement Contract Price; or

to determine that title to any of the Goods or component parts have passed to
Buyer free and clear of any Liens.

5. Engineer may refuse to recommend the whole or any part of any payment if, in
Engineer’s opinion, it would be incorrect to make the representations to Buyer stated
in Paragraph 13.02.A.2.

6. Engineer will recommend reductions in payment (set-offs) necessary in Engineer’s
opinion to protect Buyer from loss because:

a.

b.

the Goods and Services are non-conforming, requiring correction or replacement;
the Procurement Contract Price has been reduced by Change Orders;

Buyer has been required to correct non-conforming Goods and Special Services in
accordance with Paragraph 9.03.C, or has accepted non-conforming Goods and
Special Services pursuant to Paragraph 9.03.E; or

Engineer has actual knowledge of the occurrence of any of the events that would
constitute a default by Seller and therefore justify termination for cause under the
Procurement Contract Documents.

13.03 Basis and Amount of Progress Payments

A

The basis and amounts of the progress payments will be as provided in the Procurement
Agreement, subject to the provisions of this Article 13 regarding reductions in payment.

13.04 Suspension of or Reduction in Payment

A.

Buyer may temporarily cease making progress payments, or reduce the amount of a progress
payment, even though recommended for payment by Engineer, under the following
circumstances:
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1. Buyer has reasonable grounds to conclude that Seller will not furnish the Goods or the
Special Services in accordance with the Procurement 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 Procurement Contract
Documents, and Seller has failed to provide adequate assurances within ten days of
Buyer’s written request.

In addition to any reductions in payment (set-offs) recommended by Engineer, Buyer is

entitled to impose a set-off against payment based on any of the following:

a.

claims have been made against Buyer based on Seller’s conduct in the performance
or furnishing of the Goods and Special Services, or has incurred costs, losses, or
damages resulting from Seller’s conduct in the performance or furnishing of the
Goods and Special Services, including but not limited to claims, costs, losses, or
damages from workplace injuries, adjacent property damage, non-compliance with
Laws and Regulations, and patent infringement;

Seller has failed to take reasonable and customary measures to avoid damage,
delay, disruption, and interference with other work at or adjacent to the Point of
Destination or the worksite;

Seller has failed to provide and maintain required bonds or insurance;

Buyer has incurred extra charges or engineering costs related to Submittal reviews,
evaluations of proposed substitutes, tests and inspections, or return visits to
manufacturing or assembly facilities;

the Goods and Special Services are non-conforming, requiring correction or
replacement;

Buyer has been required to correct non-conforming Goods and Special Services, in
accordance with Paragraph 9.03.C, or has accepted non-conforming Goods and
Special Services pursuant to Paragraph 9.03.E;

the Procurement Contract Price has been reduced by Change Orders;

an event that would constitute a default by Seller and therefore justify a
termination for cause has occurred;

liquidated or other damages have accrued as a result of Seller’s failure to achieve
Milestones, Substantial Completion, or final completion of the Goods and Special
Services; or

liens have been filed in connection with the Procurement Contract, except where
Seller has delivered a specific bond satisfactory to Buyer to secure the satisfaction
and discharge of such liens.

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.
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13.05 Final Payment

A.

After Seller has corrected all non-conformities to the reasonable satisfaction of Buyer and
Engineer and furnished all Special Services, Seller may submit its final Application for
Payment following the procedures for progress payments.

The final Application for Payment will be accompanied by all documentation called for in the
Procurement Contract Documents (including but not limited to all final operations and
maintenance manuals, and any special warranties), a list of all unsettled Claims, and the
written consent of surety to the making of final payment.

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 Procurement Contract Documents, and
that Seller has fulfilled all other obligations under the Procurement Contract Documents,
then Engineer will, within 10 days after receipt of the final Application for Payment, indicate
in writing Engineer’s recommendation of final payment subject to the provisions of
Paragraph 13.02, and present the final Application for Payment to Buyer. Such
recommendation will account for any set-offs against payment that are necessary in
Engineer’s opinion to protect Buyer from loss for the reasons stated in Paragraph 13.02.

If Engineer does not recommend final payment, Engineer will return the final Application for
Payment to Seller, indicating the reasons for refusing to recommend final payment, in which
case Seller shall make the necessary corrections and resubmit the final Application for
Payment.

In support of its recommendation of final payment Engineer will also give written notice to
Buyer and Seller that the Goods and Special Services are acceptable, subject to stated
limitations in the notice and to the provisions of Paragraph 13.06.

If the final Application for Payment 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, pursuant to the provisions of Paragraph 13.04.

Buyer will not make final payment, or return or release included retainage (if any) at any
time, unless Seller submits written consent of the surety to such payment, return, or release.

13.06 Waiver of Claims

A

By making final payment, Buyer waives its claim or right to liquidated damages or other
damages for late completion by Seller, except as set forth in an outstanding Claim, appeal,
set-off, or express reservation of rights by Buyer. Buyer reserves all other claims or rights
after final payment.

The acceptance of final payment by Seller will constitute a waiver by Seller of all claims and
rights against Buyer other than those pending matters that have been duly submitted or
appealed under the provisions of Article 12.
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ARTICLE 14—CANCELLATION, SUSPENSION, AND TERMINATION

14.01 Cancellation

A.

Buyer has the right to cancel the Procurement Contract, without cause, at any time prior to
delivery of the Goods by written notice. Cancellation pursuant to the terms of this paragraph
will 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 Procurement Contract Price of such
Goods.

14.02 Suspension of Performance by Buyer

A

Buyer has the right to suspend performance of the Procurement Contract for up to 90 days,
without cause, by written notice. Upon suspension under this paragraph, Seller shall be
entitled to an increase in the Procurement Contract Times and Procurement Contract Price
caused by the suspension, provided that performance would not have been suspended or
delayed for causes attributable to Seller.

14.03 Suspension of Performance by Seller

A.

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 Procurement Contract; and

2. Seller has requested in writing assurances from Buyer that future payments will be
made in accordance with the Procurement Contract, and Buyer has failed to provide
such assurances within ten days of Seller’s written request.

14.04 Breach and Termination

A

Buyer’s Breach

1. Seller shall have the right to terminate the Procurement Contract for cause by declaring
a breach if Buyer fails to comply with any material provision of the Procurement
Contract. Upon termination, Seller shall be entitled to all remedies provided by Laws
and Regulations.

2. If Seller believes Buyer is in breach of its obligations under the Procurement 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 7 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.

Seller’s Breach

1. Buyer may terminate Seller’s right to perform the Procurement Contract for cause by
declaring a breach should Seller fail to comply with any material provision of the
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Procurement Contract Documents. Upon termination, Buyer shall be entitled to all
remedies provided by Laws and Regulations.

2. Inthe event Buyer believes Seller is in breach of its obligations under the Procurement
Contract, 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 7 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.

3. If and to the extent that Seller has provided a performance bond under the provisions
of Paragraph 5.01, the notice and cure procedures of that bond, if any, will supersede
the notice and cure procedures of Paragraph 14.04.B.2.

ARTICLE 15—MISCELLANEOUS

15.01 Giving Notice

15.02

15.03

15.04

A

Whenever any provision of the Procurement Contract requires the giving of written notice
to Buyer, Seller, or Engineer, it will be deemed to have been validly given if delivered:

1. in person, by a commercial courier service or otherwise, to the recipient’s place of
business;

2. by registered or certified mail, postage prepaid, to the recipient’s place of business; or

3. by e-mail to the recipient, with the words “Formal Notice” or similar in the e-mail’s
subject line.

Controlling Law

A.

This Procurement Contract is to be governed by the law of the state in which the Goods are
to be installed.

In the case of any conflict between the express terms of this Procurement 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 Procurement Contract will apply.

Computation of Time

A

When any period of time is referred to in the Procurement Contract by number of 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 will be omitted from the computation.

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 Procurement Contract, and the provisions of this paragraph will
be as effective as if repeated specifically in the Procurement Contract in connection with
each particular duty, obligation, right, and remedy to which they apply.
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15.05

15.06

15.07

15.08

15.09

Survival of Obligations

A. All representations, indemnifications, warranties, and guarantees made in, required by, or
given in accordance with the Procurement Contract, as well as all continuing obligations
indicated in the Procurement Contract, will survive final payment, completion, and
acceptance of the Goods and Special Services or termination or completion of the
Procurement Contract or of the services of Seller.

Entire Agreement

A. Buyer and Seller agree that this Procurement Contract is the complete and final agreement
between them, and supersedes all prior negotiations, representations, or agreements, either
written or oral. This Procurement Contract may not be altered, modified, or amended except
in writing signed by an authorized representative of both parties.

No Waiver

A. Aparty’s non-enforcement of any provision will not constitute a waiver of that provision, nor
will it affect the enforceability of that provision or of the remainder of this Procurement
Contract.

Headings

A. Article and paragraph headings are inserted for convenience only and do not constitute parts

of these General Conditions.

Successors and Assigns

A.

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 Procurement
Contract.
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SECTION 01 1100
SUMMARY OF WORK
PART 1 GENERAL
1.1 REFERENCE
A.  The requirements of Division 01 apply to the work of all other Sections.
1.2 PROJECT DESCRIPTION

A.  This project consists of the procurement of membrane softening equipment for two (2) water
treatment plants in Warren County Ohio—the Richard A. Renneker WTP (RARWTP) and the
Franklin Area WTP (FAWTP).

L. The RARWTP membrane softening addition is designed to treat 13.7 MGD (expandable
to 22.0 MGD) of groundwater. Equipment includes six (6) nanofiltration membrane
softening skids and all associated controls and appurentences as identified on the
drawings and the specifications.

2. The FAWTP membrane softening addition is designed to treat 9.6 MGD (expandable to
15 MGD) of groundwater. Equipment includes three (3) nanofiltration membrane
softening skids and all associated controls and appurentences as identified on the
drawings and the specifications.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION 01 1100
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SECTION 01 3300

SUBMITTAL PROCEDURES

PART 1 GENERAL

1.1 GENERAL

A.  All submittals shall be made to the Engineer unless specifically noted otherwise or unless
instructed in writing by the Owner.

B.  Submit a complete list of required submittals.

C.  Receive, check, approve as required, and submit all items listed herein by the time indicated,
accompanied by a transmittal letter using the form attached at the end of this Section.

D.  Keep an accurate record of the date of submittal and the date received on the Project.

E. Contractor shall supply all AIA forms. (One source of supply is the local AIA Chapter office.)
The Engineer will supply a copy of all other forms.

F. Following is a general list of required submittals and the time frame for submittal.

L.

60551697
04/01/2020 — IFB

Within 30 Days after Contract Signing

a. Progress schedule.

b. Submittal schedule.

Prior to First Progress Payment

a. Progress Schedule.

b. Submittal Schedule.

c. Application and Certificate for Payment.

d. Schedule of Values.

e. Subcontractor and Material Lists.

With Each Progress Payment.

a. Affidavit and Waiver of Lien (see attached form) from each Contractor and sub-
contractor.

b. Submittal Schedule.

c. Schedule of Values.

As Work Progresses

Monthly updated Progress Schedule.

Wage Rate and Payroll Certificates.

Notice of Furnishings.

Materials Certifications.

Test Reports.

Shop Drawings.

Maintenance Instructions.

Operating Instructions.

Product Data.

Samples.

Reference Submittals.

Progress Photographs.
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m.  Special Guaranties and Warranties.
n. Updated Subcontractor List.

5. With Request for Final Payment
a. As-Built Drawings.
b. Final Affidavits and Waivers of Lien (see attached form).
c. Complete package of Shop Drawings and Product Data conforming reproducibles.
d. Final Photographs.
e. Keys and Keying Schedule.
f. Certificate of Inspection.
g. Certificate of Occupancy.

1.2 PROGRESS SCHEDULES

A.  Preliminary Construction Schedule

L.

At fourteen calendar days following written Notice to Proceed, a Contract Milestone date
has been established which is the Contractor's submittal to the Engineer for review and
approval of an electronic PDF of a bar-chart schedule covering the first 45 calendar days
of work to be performed, while the Detailed Construction Network is being prepared. A
copy will be returned to the Owner, Field Representative, and each Contractor.

The Contractor shall submit to the Engineer for review and approval, with the
Preliminary Construction Schedule, a detailed breakdown of the costs for all work
activities identified in the schedule. The cost for each work Activity shall include
mobilization, materials, labor, equipment, overhead, and profit. The Contractor will
include the cost projections as part of the CPM Schedule or as a separate document that
corresponds to the CPM Schedule. Cost breakdown must be consistent with the Pay
Items of the base bid schedule. After review, any necessary revision, and approval, this
cost breakdown will be utilized as the basis for review of progress payment estimates
during the initial 45 days of the Contract prior to use of the approved Schedule of
Values.

The Contractor shall revise the schedule and cost breakdown according to the comments
received from the Engineer and submit an electronic PDF of the revised schedule and
cost breakdown to the Engineer within ten calendar days after receipt. The reviewed
schedule will then be considered the "Approved 45 Day Preliminary Construction
Schedule."

B. Detailed Construction Network

L.

2.
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The Detailed Construction Network in precedence format shall be a computer-generated
and computer-drawn schedule analysis.

A Detailed Construction Network represents the Contractor's best judgment of how it
shall prosecute and complete the work in compliance with the Contract Milestone Dates
and any other Specific Dates stipulated in the Contract Documents.

The identity and duration of all Activities to be included in this Construction Plan.
Activities shall meet the following criteria:

a. Activities shall be numbered, and their descriptions shall be clear and concise.
Where applicable, descriptions shall include quantities of work.
b. Activities shall be coded with sufficient detail to allow identification of the

Activity as to type of work, work responsibility, interfacing of the activity with
other contracts, and any other coding necessary to accurately describe the work
Activity. All Activities associated with the preparation, submittal and approval of
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information required by the Engineer shall be coded so they may be readily
identified.

c. Resource requirements (manhours by craft, material, equipment, services, etc.)
shall be described for each Activity, in the resources dialog box.

d. The quantity and cost component for each Activity shall be provided. The sum of
the Activity cost components shall equal the Contract Price. If the Contract calls
for pay items, the Activity shall also be coded to allow identification with its
respective pay item(s). Fabrication of materials and/or equipment shall be
described in a separate Activity. The cost component of any fabrication Activity
shall be zero.

The identity of long lead items and delivery dates of all major pieces of equipment or

materials.

The identity of any potential problems or constraints related to the implementation of the

overall construction plan.

All Activities included in the Preliminary Construction Network shall be included in the

Detailed Construction Network.

The plot of the Detailed Construction Network shall:

a. Show the interdependencies of the work Activities and the major points of
interface or interrelation with the activities of others, including Specific Dates for
completion.

b. Indicate conformance with the specific interim Milestone Dates specified in the

Contract Documents.

c. Include the description and quantity of work, by Activity.

d. Allow for the time required for engineering, preparation, submission, and approval
of submittals (including O & M Instructions), manufacturing, delivery, and
installation of Contractor-furnished permanent plant materials.

e. Indicate required dates of delivery of Owner-furnished material and equipment.
(If applicable).

f. Delineate the critical Path (or Paths).

g Indicate all erection and installation Activities.

h. Indicate all testing of equipment and materials.

1. Indicate startup, operational demonstration, and commissioning Activities.

j Be furnished in color, with necessary legend sheets, and on electronic 22-inch x
34-inch sheets.

The Detailed Construction Network shall indicate late completion date for the project

that is no later than the Project's required date for final completion. All Activity

durations shall be given in working days. The Network shall also indicate each of the
following:

a. Interfaces with the work of outside entities, e.g., utilities, power, any separate

contractors.

Description of Activity, including Activity numbers.

Estimated duration for each Activity.

Early start date for each Activity.

Late start date for each Activity.

Early finish date for each Activity.

Late finish date for each Activity.

Float available for each path of Activities.

Actual start date for each Activity begun.

Actual finish date for each Activity completed.
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k. The Critical Path for the project, with said path of Activities being clearly and
easily recognizable on the time-scaled network diagram. The relationship between
all non-critical Activities and Activities on the Critical Path shall be clearly shown
on the plot of Detailed Construction Network by symbol.

1. The dollar value and quantity of work for each Activity, corresponding with the
Schedule of Values.

m.  The responsibility, by Contractor, Subcontractor, or Supplier, for each Activity or
portion thereof.

n. The percentage complete for each Activity in progress or completed.

C. The Contractor shall submit with the Detailed Construction Network, an electronic PDF a
narrative description indicating anticipated allocation of the following resources and work
shifts to be utilized on the project:

L. Labor resources by each craft, representatives of the equipment manufacturers, and all
other personnel that have been retained by the Contractor.

2. Equipment resources.

3. Whether work will be performed on a one, two, or three-shift basis.

4. The Contractors specific understanding of the effects of seasonal weather conditions on

the scheduled work, and the anticipated measures the Contractor and all sub-contractors
will exercise to accommodate the known local weather conditions.

D. Itis to be expressly understood and agreed to by the Contractor that the schedule is an estimate
to be revised from time-to-time as progress proceeds. The Owner does not guarantee that the
Contractor can start work activities on the "early start" or "late start" dates, nor complete work
activities on the "early finish" or "late finish" date as shown in the schedule, or as same may be
updated or revised. The Owner or Engineer does not guarantee that Contractor can proceed at
all times in the sequence established by said schedule.

E. Within 21 calendar days following Notice to Proceed, the Contractor shall also submit an
electronic PDF of its proposed Schedule of Values (using the breakdown of the computer
listing of Activities) to the Engineer. The Schedule of Values shall allocate a dollar value
(cost) for each Activity of the Detailed Construction Network. Each Activity cost allocation
shall include labor, equipment, and material costs, including a pro rata contribution for
overhead and profit. The sum of all Activity costs shall be equal to the total Contract Sum.
Each Activity cost shall be coded by the Contractor, to show which subcontractor is responsible
for performing the work so that subtotals for each coded activity of the work can be prepared.
The Contract Pay Item for each Activity shall be indicated. The sum of costs for each Pay Item
shall equal the value submitted with the Contractor's proposal.

F. The Engineer will review the Contractor's Detailed Construction Network and Schedule of
Values. The review of the Detailed Construction Network, including logic diagrams and
computer generated mathematical analysis will be for compatibility with the required Project
Construction and Commissioning Schedule. The review of the Schedule of Values will verify
that the Schedule of Values shall, in the best judgement of the Contractor, and the Engineer,
represent a fair, and equitable dollar value for each Activity on the Detailed Construction
Network. The Contractor shall revise its Detailed Construction Network and Schedule of
Values as required to support the Project Construction and shall resubmit them to the Engineer
within ten calendar days for re-review. The Contractor's resubmittal shall include the
following:

1. Plot of the Detailed Construction Network (electronic PDF).
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2. Computer disks of the Detailed Construction Network (1 set).
3. Schedule of Values (electronic PDF).
4. Computer listings/supporting data (electronic PDF).

Within 10 calendar days following submission of an acceptable Detailed Construction Network
and Schedule of Values, the Engineer will return an electronic PDF to the Contractor. The
Contractor shall review these returned items and within five calendar days following the receipt
from the Engineer signify its agreement by signing one copy of each document and returning it
to the Engineer. Approval shall be signified by the Engineer also signing the copies of the
documents which were signed and returned by the Contractor. The Contractor's approved
Detailed Construction Network and Schedule of Values shall then be the documents which the
Contractor shall use in planning, coordinating, and executing the work (including all activities
of Subcontractors, equipment vendors and suppliers) and shall be the basis for evaluating the
progress of the work and supporting requests for payment, subject to such revisions made in
such schedule as are provided for in the Contract Documents.

Approval by the Engineer of the Contractor's Detailed Construction Network is advisory only
and shall not relieve the Contractor of the responsibility for accomplishing the work within
each and every Contract-required Milestone and Completion date. Omissions and errors in the
approved Detailed Construction Network shall not excuse performance which is not in
compliance with the Contract. Approval by the Engineer in no way makes the Owner, Engineer
an insurer of the Detailed Construction Network's success or liable for resultant time or cost
overruns attributable to its shortcomings. The Owner hereby disclaims any obligation or
liability by reason of the Owner, or Engineer's approval of or acquiescence to the Detailed
Construction Network.

Recovery Schedule
1. If certain activities shown on the Contractor's Detailed Construction Network fall behind
schedule, to the extent that any of the mandatory specific or milestone or completion
dates are in jeopardy, the Contractor shall prepare and submit to the Engineer a
Supplementary Recovery Schedule, in a form and detail appropriate to the need, which
explains and displays how the Contractor intends to reschedule those activities, in order
to regain compliance with the Detailed Construction Network during the immediate
subsequent pay period. Both the preparation of the Recovery Schedule, and all necessary
acts under that Recovery Schedule required to recover compliance with the mandatory
dates, shall be at no additional cost to the Owner.
2. The Contractor shall do the following after determination of the requirement for a
Recovery Schedule:
a. Within three calendar days, the Contractor shall prepare and complete the
Recovery Schedule. The Contractor and major Subcontractors shall provide the
Engineer with such information as is required to assist in review of the Recovery
Schedule. The Recovery Schedule shall represent the Contractor's best judgment
as to how it shall reorganize its work so that it may return to the Detailed
Construction Network within the immediate subsequent pay period. The Recovery
Schedule shall be prepared to a similar level of detail as the Detailed Construction
Network and shall have a maximum duration of one month which shall coincide
with the pay period.
b. Within five calendar days, the Contractor shall participate in a conference with the
Engineer to review and evaluate the Recovery Schedule. Any revisions necessary
as a result of this review shall be resubmitted by the Contractor for approval
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within two calendar days of the conference. The approved Recovery Schedule

shall then become the Schedule which the Contractor shall use in planning,

coordinating, and executing the work (including all activities of subcontractors,
equipment vendors, and suppliers) for its one month duration, to regain
compliance with the Detailed Construction Network.

c. Five calendar days prior to the expiration of the Recovery Schedule, the Engineer
and the Contractor will meet at the job site for the monthly update and to evaluate
the effectiveness of the Recovery Schedule, and shall determine whether the
Contractor has regained compliance with the Detailed Construction Network. At
the direction of the Engineer, one of the following will occur:

1) If, in the opinion of the Engineer, the Contractor is still behind schedule, the
Contractor shall prepare another Recovery Schedule, at the Contractor's
expense, pursuant with this Paragraph, which will take effect during the
immediate subsequent pay period. This schedule shall be prepared under
the immediate review of the Engineer.

2) If, in the opinion of the Engineer, the Contractor has sufficiently regained
compliance with the Detailed Construction Network, the use of the Detailed
Construction Network will be resumed.

J. Requested Time Adjustment Schedule

L.

60551697
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The updated Detailed Construction Network and accompanying reports submitted by the
Contractor shall not show a completion date later than the stipulated completion date,
subject to any time extensions approved by the Owner. If the Contractor believes it is
entitled to an extension of the Contract Time under the provisions of the Contract
Documents, the Contractor shall submit to the Engineer, with each progress payment
update, a separate schedule analysis (entitled "Requested Time Adjustment Schedule")
indicating suggested adjustments in the Contract Time which should, in the opinion of
the Contractor, be made in accordance with the Contract Documents for time
adjustments, which are due to changes, delays, or conditions occurring during the past
month or previously, or which are expected or contemplated by the Contractor (whether
such conditions are excusable under the Contract or are alleged to be due to Contractor
or Owner fault). This separate schedule, if submitted, shall be a computer-generated and
computer-drawn schedule analysis, and shall be accompanied by a formal time extension
request, as required by the Contract and a detailed narrative justifying the time extension
requested.

The time extension request shall include forecasts of the actual Project Completion Date,
completion of any sequences of Activities required by the Owner, and a forecast of the
resultant actual achievement of Milestones listed in the Contract.

To the extent any time extension requests are pending at the time of any update of the
Construction Schedule, the "Requested Time Adjustment Schedule" shall also be
updated to reflect any adjustments made by Contractor in the logic, sequence, or duration
of any Activities, any time extensions previously granted by the Owner, and to reflect
actual or expected progress, in order that the "Requested Time Adjustment Schedule"
shall clearly and accurately reflect the Contractor's actual intention and proposed time
adjustments.

Neither the Engineer or the Owner have any obligation to consider any time extension
request unless the requirements of the Contract Documents are complied with. The
Owner shall not be responsible or liable to the Contractor for any constructive
acceleration due to failure of the Owner to grant time extensions. The Contractor's
failure to perform in accordance with the approved Detailed Construction Network shall
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1.3

1.4

60551697

not be excused, nor be chargeable to the Owner, simply because the Contractor has
submitted time extension requests or the "Requested Time Adjustment Schedule."

Each request for payment submitted to Engineer for approval shall be accompanied by the
individual Contractor's Progress Schedule. The Progress Schedule shall be that schedule
required above. The schedule accompanying the request for payment shall indicate actual
progress compared to that anticipated on each approved Contractor's Progress Schedule. If
actual performance does not meet the performance as shown on the approved schedule in total
or on individual line items, revise and submit evidence as to what efforts the individual
Contractor will take to meet the approved schedule. Failure to submit the Progress Schedule
with each request for payment shall be cause for not processing the request for payment until
receipt of schedule as required above.

PROGRESS REPORTS

Each Prime Contractor shall provide the Engineer with a detailed progress report showing work
completed the last month. Provide at each monthly progress meeting.

SHOP DRAWINGS, PRODUCT DATA, SAMPLES AND REFERENCE SUBMITTALS

Definitions

1. Shop Drawings are drawings, diagrams, schedules and other data specially prepared for
the work by the Contractor or any Subcontractor to illustrate some portion of the work.

2. Product Data are illustrations, standard schedules, performance charts, instructions,

brochures, diagrams, and other information furnished by the Contractor to illustrate a
material, product or system for some portion of the work.

3. Samples are physical examples which illustrate materials, equipment or workmanship
and establish standards by which the work will be judged.
4. Reference Submittals are any technical data or submittals listed in the technical sections

of the Specifications, under Reference Submittals including but not limited to test
reports, surveys, special guaranties and warranties, maintenance and operating
instructions, extra stock, installers' certification, material certification, and calculations.

5. Shop Drawings, Product Data, Samples, and Reference Submittals are not to be
construed as Contract Documents, they are to be used by the Contractor for his
convenience only.

General Requirements

1. There shall be no substitutions for specified products, equipment, or systems except as
allowed in Division 01 Section “Product Requirements”.

2. Shop Drawings and Product Data are solely the responsibility of the Contractor, and
shall be checked by him. Engineer and Owner take no responsibility whatsoever for such
documents submitted for review.

Shop Drawings
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Prepare project specific information, drawn accurately and to scale. Do not base shop
drawings on reproductions of the contract documents or standard printed data, unless
otherwise permitted.

Only those Shop Drawings and Product Data will be reviewed:

a. Where details of fabrication, installation or attachment are required to supplement
the Contract Documents.

b. Where there are deviations from the Contract Documents for any reason. (This
procedure is not for the purpose of reviewing substitutions.)

c. Where further documentation is required to show the proposed product or system
is in conformance to every requirement of a performance Specification.

d. Where listed under Submittals in each technical section.

Shop Drawings and Product Data shall be submitted in sufficient detail to permit the
Reviewer to review:

a. That product or system is as specified or shown.
b. Details of fabrication, installation or attachment.
c. For complete conformance to each requirement of performance Specifications,

line item by line item.
Shop drawings shall fully illustrate all requirements in the contract documents. Include
the following information, as applicable:

a. General arrangement of each product or assembly by necessary plans, elevations
and sections.

b. Dimensions, finishes, part numbers, location in the building and details of
fabrication and installation.

c. Any equipment with electric motors or wiring must show wiring diagram and

schematics. Lack of either will be cause for automatic rejection of the submittal.
Identification of products.

Schedules.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Relationship and attachment to adjoining construction clearly indicated.

J- Seal and signature of professional engineer, if specified.

Sheet Size: Except for templates, patters, and similar full-size drawings, submit shop
drawings on electronic sheets at least 8-1/2 by 11 inches, but no larger than 22 by 34
inches.

Format: Submit shop drawings in PDF electronic format. At the Engineer’s request,
submit up to 3 hard copies.

ol S

D. Product Data

L.
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Product Data shall include the following information, as applicable:
Manufacturer’s catalog cut sheets

Manufactuerer’s product specifications and details
Performance characteristics

Wiring diagrams

Test data

Installation instructions

Standard color charts

Statement of compliance with specified reference standards
Testing by recognized testing agency

Application of testing agency labels and seals

Trm@E e a0 o w
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k. Notation of coordination requirements

1. Availablilty and delivery time information

2. Product Data shall be submitted with a cover letter stating exact product by name and
number and how it complies with the Contract Documents.

3. Format: Submit product data in PDF electronic format. At the Engineer’s request,

submit up to 3 hard copies.

Samples
I. Submit 3 identical sets for each material, finish and color required.

a. For unit materials (such as brick, floor or ceiling tile), provide standard size units
in sufficient quantity to show the full range.

b. For finishes applied over large areas (such as wall covering, carpet, ceramic tile,
plywood), provide 12-inch x 12-inch minimum size samples or larger, as required,
to show full range or repeat pattern.

c. For linear products, such as door and window frames or trim pieces, submit 12-
inch minimum lengths of the actual product.

2. Full-Size Samples: Where required, submit a full-size unit of a specified product as a
sample. Such sample may be used in the finished work if:

a. It is approved for such use by Engineer.

b. It is protected and in first-class condition.

c. It matches the balance of the product used on the Project.

Reference Submittals

1. All calculations shall have the Professional Engineer's seal affixed, and shall be
submitted prior to starting fabrication or installation. Engineer shall not be responsible
for calculations of such other Professional Engineers. The Professional Engineer shall
be registered in the State of Ohio.

2. Calculations, where required for the preparation of Shop Drawings, shall be submitted
with those Shop Drawings and not as a separate submittal. Shop Drawings submitted
without calculation backup sheets will be returned unreviewed.

Submittal Process

1. As soon as practical after executing the Contract, or as required by other Contract
Documents, request from each Subcontractor and submit properly processed and
identified items as required in the Specifications.

a. Late or untimely submittal of information shall not be cause to reduce Engineer's
review time, to accept lower quality, or to delay the project completion.
2. Contractor shall be solely responsible for scheduling and coordinating of submittals
among Subcontractors.
3. Allow a minimum of 14 working days for processing (from the date the Reviewer

receives submittal until the date he sends it back) and sufficient time for proper handling,
review, fabrication and delivery. If many items are submitted simultaneously,
substantially more time for processing shall be required if Engineer so determines.

4. Send a separate Transmittal Letter with each submittal by specification number, using
the form provided by the Engineer. List and identify each item on the Transmittal Letter.
Include Engineer's project identification number and other requested information on the
transmittal letter or on the submittal being sent.

5. When Shop Drawings are revised and resubmitted, all the revised, added and/or deleted
items since the previous submittal must be circled by the submitter.
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The entire submittal of Shop Drawings will be returned unreviewed when revised, added
and/or deleted items have not been circled.

Shop Drawings that are submitted for reference as an aid to review another portion of the
work will not be reviewed.

H. Form of Submittal

L.

(98]

Shop Drawings shall be submitted in PDF electronic format. The sheet size of the
electronic PDF shall generally be 22-inch x 34-inch or 11-inch x 17-inch and shall be
filled completely to minimize the number of sheets.

Submittals for Product Data shall be submitted in PDF electronic format. The sheet size

of the electronic PDF shall generally be 8-1/2-inch x 11-inch.

a. Provide minimum blank space of 3-inch x 8-1/2-inch on each submittal for review
stamps of Contractor and Engineer.

b. When submitting product data, submit only catalog pages showing the item to be
furnished and identify the item on the page and on a separate cover letter stating
how it complies with the Contract Documents.

Where Samples are requested, submit three complete sets of the sizes indicated.

Mark each item with the same identifying number used on the Transmittal Letter and

include the following information:

Project name and number

Contractor's name, address and telephone number

Subcontractor's name, address and telephone number

Supplier's name, address and telephone number

Date of submittal

Specification section number or Drawing number

Status (new or prior submittal date and number)

@m0 T

I. Contractor's Check

L.

60551697
04/01/2020 — IFB

Upon receipt of submittals, check each item for:

a. Conformance to submittal requirements

b. Conformance of materials and details to the Contract Documents
c. Accuracy of all measurements

d. Field construction criteria related thereto

Reject items which do not conform to these requirements and return them to the

originator with an explanation for the rejection. Do not submit rejected items to

Engineer.

a. Do not submit Shop Drawings, Product Data, or Samples that are not requested in
the Technical Sections.

For items approved by the Contractor, stamp each item "APPROVED" to warrant and

represent approval.

Contractor is totally responsible for the following items which will not be reviewed by

the Engineer or by Owner:

a. Deviations from Contract Documents.

b Dimensions to be confirmed and correlated at the Site.

c. Fabrication process information

d Means, methods, techniques, sequences, procedures of construction and

construction safety.
Coordination of the work of all trades.
Reference Submittals

™o
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J. Engineer's Review

1.
2.

Deliver or send each item, shipping charges prepaid, to Engineer.

Engineer immediately will reject any item without further review if it is not:

a. Accompanied by a Transmittal Letter containing the required information

b. Submitted as a reproducible

c. Stamped "APPROVED" by the Contractor

If the submittal has been previously submitted and was marked "CONFORMS" or
"CONFORMS AS NOTED" and the transmittal letter does not state that additional
corrections or additions to the submittal have been made, then such submittal shall not be
reviewed again.

Review will be for conformance to the design concept and compliance with information
given in the Contract Documents. Engineer will make notations directly on the electronic
PDF copy.

Review is intended to foresee unacceptable products and to minimize the possibility of
their rejection at the Site. The review shall not be construed as:

Permitting a departure from the Contract Documents, unless specifically so noted.
Relieving the Contractor of responsibility for errors or omissions.

Acceptance of an assembly of which an approved item is a part.

Approval of variations from previously approved items.

Approval of dimensions.

Engineer will review all Samples. Such review will be for appearance only. Compliance
with all other requirements of the Contract Documents is the responsibility of the
Contractor.

Product Data: Only the cover letter will be stamped with the Shop Drawing stamp, and
not the product data sheets.

Reference Submittals shall be sent to Engineer for informational purposes only.

o0 o

a. Refer to Technical Sections under Reference Submittals for required information
to be submitted.
b. The contents of such submittals and compliance with all other requirements of the

Contract Documents shall be the responsibility of the Contractor.

K. Variations from Contract Documents

L.

If Engineer determines a variation from the Contract Documents is in the best interest of

the Owner, and it does not involve a change in the Contract price or time, he may permit

such variation and stamp the item "CONFORMS".

Unless Engineer receives immediate written notification, he will assume the Contractor

approves any variation shown.

If Contractor fails to mention variations from the Contract Documents, he will not be

relieved of responsibility for executing the work in accordance with the Contract

Documents.

When a variation from the Contract Documents is permitted and such variation involves

corresponding adjustment in an adjacent or related item, responsibility for making and

paying all costs for such adjustment rests with the Contractor requesting the original

variation. Additional services required of Engineer, shall be paid for by Contractor.

Payment for such additional services shall be made as follows:

a. Owner shall compensate Engineer for such additional services and Owner shall
deduct amount of such compensation from payments due to the Contractor.

L. Reviewer's Stamp and Letter of Acknowledgement

60551697
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Each Shop Drawing, Product Data cover letter or Sample processed by Engineer (except
reference submittals).

If the item conforms to all requirements of the Contract Documents or if the item
contains permitted variations, it will be stamped "CONFORMS".

If the item is marked-up by the Contractor or Engineer to make it conform and such
mark-ups are not extensive, it will be stamped "CONFORMS AS NOTED".

If the item does not conform to the Contract Documents and the variation is not
permitted, or if the item is extensively marked-up, it will be stamped "DOES NOT
CONFORM".

Except for field test reports, receipt of Reference Submittals will be acknowledged by
Letter of Acknowledgement and no stamp will be placed on such submittals. Sample
attached at the end of this Section.

M. Rejection and Resubmittal

L.

Items which do not meet the requirements of this Section, or are stamped "DOES NOT

CONFORM", will be returned for correction and resubmittal by the same process.

Engineer will indicate reasons for the rejection and will retain one print or sample to

check against resubmittal.

Any item not prepared as required by the Contract Documents or not prepared in a

professional or workmanlike manner requiring excessive review time, including items

that require more than 2 submittals, shall be assessed a back charge by Owner for such

extra time. Payments for such additional services shall be made as follows:

a. Owner shall compensate Engineer for such additional services and Owner shall
deduct amount of such compensation from payments due to the Contractor.

Make the indicated changes only, unless further change is required for conformance to

the Contract Documents.

Direct attention on the item to all revisions. Explain all revisions, other than those

requested, in detail on the transmittal form.

a. All revised and/or added items since the previous submittal must be circled.

b. The entire submittal will be returned unreviewed when revised or added items
have not been circled.

Contractor shall be completely responsible for changes not indicated or specifically

noted as revised.

N.  Acceptance and Use

L.

2.
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Items stamped "CONFORMS AS IS" or "CONFORMS AS NOTED" will be returned to
Contractor.

Distribute electronic copies as required to transmit the information to all parties
involved.

Engineer will retain conforming Shop Drawings and Product Data as well as one sample,
for comparison with work installed.

Keep copies of each approved item on the job Site at all times for reference.

Retain the original electronic submittal until Final Completion of the work and turn
them over to Engineer for the Owner's file.

Do not commence work requiring Shop Drawings, Product Data, Samples, and Reference
Submittals until submittal has been processed by Engineer. Perform all work in
accordance with such submittal.

No work shall be performed without a required submittal having the proper Engineer
stamp stating "CONFORMS" or "CONFORMS AS NOTED".
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1.5 QUALITY CONTROL SUBMITTALS

A. Certificates

L.

Installer Qualification is required for all installers of product systems listed as requiring
such in the "Submittals" paragraphs of the technical specifications. Installer Certification
shall consist of written certification from the manufacturer of the product system listed
certifying that the Installer is approved by the manufacturer for installing the specified
product system. Submit an electronic PDF copy of certification with the Subcontractor
and Material List prior to Contract signing.

Material Certification is required for all materials listed as requiring such in the

"Submittals" paragraphs of the technical specifications. Material Certification shall

consist of written certification from the manufacturer of the material listed certifying that

all such material used in the work meets the requirements specified in the Contract

Documents and is being utilized in conformance with the manufacturer's

recommendations. Submit electronic PDF copy of certification as work progresses.

Surveyor's Certification

a. A certification shall be a written statement certifying the correctness of the data
reported and sealed by a surveyor registered in the state where the project is
located. A report shall consist of reduced field notes, sketches, or dimensions
marked on copies of the Construction Drawings.

b. Contractor shall submit certifications during the construction of the Project from a
registered surveyor that the critical locations and elevations of the construction are
in accordance with the Contract Documents.

1) Items for certification shall include, but not be limited to, all structures,
pipes, utilities, and other underground and aboveground construction, such
as bottom of footings, top of footings, floor elevations, elevations of pipe
centerline.

2) Report all deviations from the Contract Documents both critical and those
that are not critical.

c. Report horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements.

d. Report location of internal utilities and appurtenances concealed in the
construction, referenced to visible and accessible features of the structure.

e. Reports shall be submitted timely before and after construction. For example
report and certify footing locations before and immediately after construction of
the footings.

B. Manufacturer's Instructions

L.
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When Contract Documents require that installation of work shall comply with

manufacturer's printed instructions, obtain and distribute copies of such instructions to

parties involved in the installation, including a PDF electronic copy to the Engineer.

a. Maintain 1 set of complete instructions at the jobsite during installation and until
completion.

Handle, install, connect, clean, condition and adjust products in strict accordance with

such instructions and in conformity with specified requirements.

a. Should job conditions or specified requirements conflict with manufacturer's
instructions, consult with the Engineer for further instructions.
b. Do not proceed with work without clear instructions.
SUBMITTAL PROCEDURES
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3. Perform work in accordance with manufacturer's instructions. Do not omit any
preparatory step or installation procedure unless specifically modified or exempted by
Contract Documents.
1.6 INFORMATION REQUESTS, AND PROPOSED DEVIATIONS

A.  General: Questions which arise during construction concerning the Contract Documents and
the interpretation thereof, shall be submitted in writing to Engineer for his comments.
Questions that can be answered by review of the Contract Documents shall not be submitted to
Engineer.

B.  Proposed Deviation

L.

Questions concerning proposed deviations from the Contract Documents to
accommodate construction shall be documented and submitted to the Engineer for his
review.

a. Such documentation shall include a proposed solution with detailed drawings and
written substantiation for the proposed deviation.
b. This shall not be construed as a means of submitting substitutions of

manufacturers, products, materials, equipment, or systems. Substitutions shall not
be submitted except as permitted in Division 1 Section “Material and Equipment”.
Do not proceed with such deviations until written notice to proceed has been received
from Engineer.
a. Such written notice shall not relieve Contractor from conformance to the Contract
Documents.
All reviews by Engineer of proposed deviations submitted by Contractor which would
provide any benefit to Contractor and all reviews by Engineer of requests for deviations
which are, in fact, requests for substitutions shall be paid by Contractor, even though the
request may be denied, as follows:
a. Owner will compensate Engineer.
b. Owner will deduct the amount of such compensation from payments to Contractor.

PART 2 PRODUCTS (NOT USED)

PART 3 EXECUTION (NOT USED)

60551697
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END OF SECTION 01 3300
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SECTION 01 4500

QUALITY CONTROL

PART 1 GENERAL

1.1

A.

1.2

1.3

60551697

REFERENCE
The requirements of Division 01 apply to the work of all other sections.
QUALITY ASSURANCE

General: The intent of the Contract Documents is to include all items necessary for the proper
execution and completion of the Work. The Contract Documents are complementary, and what
is required by any one shall be as binding as if required by all. Work not covered in the
Contract Documents will be required if it is consistent therewith and is reasonably inferable
therefrom as being necessary to produce the intended results. In case of a discrepancy between
the Drawings and Specifications or among Drawings, the strongest, the larger quantity or better
quality, as determined by the Interpreter shall govern. If an item is shown on the Drawings, but
not specified, the Contactor shall provide the item of a quality similar to other items specified,
as determined by the Interpreter. If an item is specified, but not shown on the Drawings, it shall
be located as required by the Interpreter.

Wind Load: Provide products designed to withstand the indicated wind load; when requested,
submit substantiating data.

Fire Resistance Rating: Provide materials and assemblies which have been tested and listed by
UL, FM, IRI, OIA, or other recognized authority, for the assembly shown or specified; where
specified, attach label of testing authority. For oversized assemblies or assemblies similar to
those tested, provide Manufacturer's certification that the assembly has been constructed of
materials and methods equivalent to the tested construction.

Flame Spread Rating: Provide products with the indicated flame spread rating or less; when
requested, submit substantiating data. Provide materials with flame spread ratings required by
code, unless a more strict requirements is specified.

Proprietary Products: Where systems or assemblies of materials or equipment are indicated,
obtain all primary components from the same Manufacturer, unless specifically noted
otherwise.

TESTING LABORATORY

The Owner shall coordinate and provide all testing services, including soil testing and concrete
testing, except that which may be specifically specified otherwise in the technical sections.

QUALITY CONTROL
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1.4 INSPECTION SERVICES

A.  Perform or arrange for all inspections, tests, and approvals required in each Technical Section
or by governing authority.

B.  Pay all costs unless specifically stated otherwise in the Technical Sections.

C.  Notify each inspecting authority, Engineer, and Owner 24 hours in advance of each test,
inspection and approval.

D.  Keep records of each test, inspection and approval. Include the time, weather conditions, name
of inspecting, testing, or approving authority, results of the test, and all other pertinent data.

E. Submit official reports showing dates performed, test methods, results, interpretations of
results, and recommended actions. Submit required copies to governing authorities, Engineer,
and Owner.

F. Provide required certificates to Engineer and Owner for the Owner's file.

G.  If Engineer determines that any work requires special inspection, testing, or approval he will,
upon written authorization from Owner, instruct Contractor to order such special inspection,
testing, or approval. If such special inspection or testing reveals a failure of the work to comply
with requirements of the Contract Documents, Contractor shall bear all costs thereof, including
compensation for additional services of Engineer; otherwise, Owner shall bear such costs, and
an appropriate Change Order shall be issued.

1.5 CONTRACTOR'S QUALITY CONTROL
A.  Temperature and Humidity

1. Maintain a daily log of outdoor and indoor high/low temperatures and general weather
conditions. Such log shall be readily accessible to Engineer.

2. Provide accurate outdoor and indoor thermometers at the Site.

3. Do not install products in or on structures in temperatures or moisture conditions outside
the recommended ranges.

4. Maintain proper ambient and material temperatures and moisture conditions as required

by product Manufacturers and other standards, by use of temporary heat, ventilation,
construction of temporary structures, or by other approved means.

5. If low temperatures make it impossible to continue operations safely, in spite of cold
weather precautions, cease Work and notify Engineer.
6. Where a substrate or product is recommended to be dry or a moisture content is listed for

installation procedures, conform to the requirements. If actual conditions do not meet
the standards, reduce moisture in products or substrate by approved artificial methods
when natural processes would delay the progress of the Work.

B.  Power Characteristics
1. Refer to Division 26 for project power characteristics.
2. Motors, starters, safety switches, pushbuttons, pull cords, internal wiring and operating

devices, and low voltage wiring are the responsibility of each Contractor providing a
product requiring electrical service.
3. All conduit, wiring, and interlocking required to complete the installation are the

60551697 QUALITY CONTROL
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responsibility of the Electrical Contractor.

1.6 MANUFACTURER'S FIELD SERVICES
A.  General

1. When indicated in the technical specifications, provide a qualified technical
representative at the Site to advise on the proper installation of the product.

2. Representative shall check the installation of the equipment, supervise its initial
operation and initial testing and instruct operating personnel in its operation and
maintenance.

3. Representative shall supervise necessary adjustments to insure satisfactory operation.

4. Some of the technical sections require a minimum number of hours or days for the

Representative to remain on the Site. This time must fall within the normal construction
day. If a longer time or overtime is required it shall be provided at no increase in cost to

the Owner.

5. Representative shall remain on the Site or make as many return visits as necessary to
insure the equipment is operating properly.

6. If the service includes coordination, calibration, etc. with another Manufacturer's

connecting equipment, the Contractor shall arrange for those Representatives involved to
be on the Site at the same time.

7. Where the supervision of a Representative is not called for in the technical
specifications, this shall in no way relieve the Contractor of his responsibility to properly
construct or install equipment or material in accordance with the Contract Documents.

8. Contractor shall make arrangements with the Representative and notify Engineer at least
five days in advance of each visit.
9. Report Form: Where a Report Form is required in the Technical Specifications, the

Representative shall complete and submit a "Manufacturer's Service Representative's
Report" using the form attached at the end of this Section. A separate Report shall be
required for each piece of equipment and each visit. Contractor shall submit 3 copies of
the signed Report Form within 5 days of the visit. Contractor shall furnish all necessary
copies of the attached form.

B.  Training
1. For major pieces of equipment and SCADA systems, there shall be training session(s)
provided by the manufacturer or Contractor.
2. An outline shall be provided showing, as a minimum, basic function, start-up procedures,
normal operating procedures, and normal maintenance.
3. The Contractor shall record video, with audio, each session. There shall be a separate

DVD or other electronic video media for each piece of equipment, unless otherwise
noted or approved.

1.7 CONTRACTOR DESIGN RESPONSIBILITIES

A.  The design of all pre-engineered elements, assemblies, components and connections of all types
not designed by the Engineer shall be the total responsibility of the Contractor. Such shall
include, but shall not be limited to, structural steel, precast concrete, wall panels, windows,
architectural items, mechanical items, and electrical items. Engineering required for such for
which all or a portion of the necessary engineering services are performed by the Manufacturer
shall be the total responsibility of the Contractor. Where the Contract Documents require the
design of architectural, structural, mechanical, or electrical items by a supplier, or where a

60551697 QUALITY CONTROL
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1.8

1.9

60551697

Contractor initiates a change in the design of a system or component thereof, such design shall
be the total responsibility of the Contractor.

All Contractor design responsibilities shall be performed by a Registered Professional
Engineer. Submit all calculations to Engineer for his records as a Reference Submittal prior to
starting fabrication or installation of the Work. Engineer shall not review, check, or approve
such submittals. Engineer will not be responsible for designs of others, including those of the
Contractor, Subcontractors, and suppliers.

JOB CONDITIONS

Existing Conditions

I. Condition of existing Structure and Site will be maintained as far as possible by the
Owner up to the time the Work commences. However, variations may occur after
inspection of the premises by the Bidder, due to Owner's removal and salvage operations.
Owner assumes no responsibility for actual conditions at the time Work commences.

2. Execute Work in connection with the existing building, as indicated. Report any marked
discrepancy between the Drawings and actual conditions at the Building to Engineer or
adjustment.

3. All material removed by the Contractor unless otherwise specified, becomes his property

and shall be removed from the premises promptly.
FAULTY AND NON-CONFORMING WORK
Faulty work or work not in conformance with the Contract Documents shall not be permitted.

Remove such work or propose a remedy by means of detailed drawings and written
documentation and submit such documentation to the Engineer for his comments.

All costs for removal and reconstruction of such work, and additional services of the Engineer
shall be paid by the Contractor. Payments for such additional services of the Engineer shall be
made as follows:

1. Owner will compensate Engineer.

2. Owner will deduct the amount of such compensation from payments to the Contractor.

END OF SECTION 01 4500
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SECTION 01 6000

PRODUCT REQUIREMENTS

PART 1 GENERAL

1.1

A.

1.2

1.3

1.4

60551697

REFERENCE
The requirements of Division 01 apply to the work of all other sections.
FABRICATION

Fabricate all items in the shop insofar as possible. Where items cannot be completely
shop-fabricated and assembled for shipment, assemble and fit in shop, disassemble and ship.
Identify parts for field assembly. Fabricate items to be straight, square, in proper alignment, and
with hairline joints where joints are necessary. Pre-plan field joints to be as inconspicuous as
possible.

SHOP PRIMING

Shop prime or seal surfaces of all products to receive paint materials in accordance with
requirements of the Contract Documents. Apply a primer or sealer compatible with the
specified paint materials. If such primer is determined to be incompatible with the specified
paint materials, provide a barrier coat or remove the primer and prime again as required.

DELIVERY, STORAGE AND HANDLING

Packing: Deliver products in properly identified original packages or other containers with
unbroken seals and manufacturer's labels, grade marks and other means of identification in
place.

Shipping/Delivery
1. Protect products during shipment to maintain the product's original characteristics.
2. Deliver materials and equipment which will require controlled storage conditions on Site

after the controlled storage provisions have been made on Site.

Deliver materials, supplies, or equipment to Project site during working hours.

4. Deliveries made during other than normal working hours must be received by an
authorized agent of Contractor involved or be received by other means which shall be the
sole responsibility of that Contractor.

(98]

5. No employee of the Owner or Engineer is authorized to receive any shipment designated
for this Project.

6. The Owner or Engineer assumes no responsibility for receiving any shipment designated
for this Project.

7. Any materials delivered in the presence of Owner's or Engineer's representative shall be
accounted for by the respective Contractor.

8. Under no circumstances may shipments be directed to, or in care of, the Owner.

9. Each Contractor, Subcontractor, manufacturer, or supplier furnishing materials to the site

shall identify, ship, address, consign, etc. all such materials to the Contractor who may

PRODUCT REQUIREMENTS
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be charged therewith by giving the name of the Contractor, the name and address of the
Project.

C.  Unloading and Acceptance

I. Deliver products in properly identified original packages or other containers with
unbroken seals and manufacturer's labels, grade marks and other means of identification
in place.

2. Check each item for completeness of order, physical condition and conformance to the

Contract Documents. Reject products which do not conform to these requirements, or
which have been damaged beyond repair or restoration to original condition as approved

by Engineer.
D.  Protection
1. Protect products during shipment and on Site to maintain the original product
characteristics.
2. Protect all finished surfaces from damage during installation. Provide protective devices

as required and as recommended by the manufacturer. Cover work subject to damage at
the end of each day's work.

3. Coat concealed surfaces of metal products with a bituminous or other approved coating
to prevent contact between dissimilar metals or other material which can cause
deterioration.

4. Correct damage by repairing or replacing as required by Engineer. Repairing will be

permitted only where the repair is undetectable and does not cause structural damage or
interfere with proper functioning of the part.

5. Protect finish of installed products until Substantial Completion of the Project by use of
wrappings, covers, or other approved protective devices. Remove such protection
immediately prior to final cleaning.

E. On-Site Storage

1. Store hazardous products, such as paint materials, in well ventilated areas in accordance
with applicable standards and governing laws.

2. Store materials off the ground and in a manner to prevent damage or intrusion of
moisture or other foreign matter.

3. Cover materials which may be damaged by weather, allowing for proper circulation of
air.

4. When possible, store materials inside the building or in sheds.

5. When storing materials in the building, stockpile materials in a manner which will not
overload the structure.

6. Store all materials in a manner immediately accessible for inspection.

7. Store small items, such as finish hardware and other items easily stolen or vandalized, in
a security area. Where possible, do not deliver such items until immediately prior to
installation.

1.5 INSTALLATION STANDARDS

A.  Examination of Substrate: Examine the substrate or structure to which a product is to be
applied or installed. Check the substrate or structure for proper clearances and tolerances.
Tolerances are listed in each Section. Do not proceed until unsatisfactory conditions have been
corrected. Starting the work indicates acceptance of conditions and the installer assumes full
responsibility for results.

60551697 PRODUCT REQUIREMENTS
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B.  Preparation

L.

Substrate: Where products are applied to a substrate, prepare the substrate as
recommended by the product manufacturer, generally as follows:

a. Bring substrate to a uniform surface by smoothing uneven surfaces and filling
holes, cracks and low places with recommended filler or parent material.

b. Remove substances, such as dust, oils and other foreign matter, not compatible
with the product.

c. Surfaces shall be dry, unless a moisture content or wetting is specified.

Inserts and Anchorages

a. Installer shall furnish built-in fastening devices for his product to the proper trade
for installation as the work proceeds.

b. If such devices are not furnished in time to be built in, installer shall provide

alternate methods for attaching his product. Submit Drawings and other required
data as Reference Submittals.

Templates: Provide templates, diagrams and other coordinating documents to the proper

Contractor, manufacturer, or supplier of related items affecting the work.

Dimensions

a. If the exact location of an item is not indicated by dimension on the Drawings or
noted in the Specifications, Engineer reserves the right to determine such location
in the field prior to roughing in.

b. If the exact dimensions of a product are not indicated, Engineer reserves the right
to determine dimensions prior to ordering or fabricating the product.

c. Such dimensional changes shall not be a basis for changes in the Contract Sum.

d. Where miscellaneous devices, such as thermostats, switches, controls, grilles,

pipes, or outlets of any nature are not exactly located by the Contract Documents,
request such location or obtain approval of the location prior to installation. If
approval has not been obtained, Engineer may require the relocation of such
devices at the expense of the installer.

C. Installation

L.

a

60551697
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Install products in accordance with the manufacturer's recommendations or the
requirements of trade associations, listed standards, conforming Shop Drawings, and
Contract Documents. Where a conflict exists between these references, the most strict
requirements govern. If printed instructions are not available, consult with the
manufacturer's field representative.

Provide hangers, auxiliary framing, and other means for installing ceiling suspension
systems, lighting fixtures, diffusers, and other equipment in ceilings to avoid ducts,

piping, etc.
a. Suspend from structural members, such as joists or beams, and not from ducts or
piping.

Install work in a manner which will not interfere with the proper installation of the work
of other trades and to facilitate operating, servicing, and repairing.

Install products straight, plumb, level, and in line. Securely attach items to the substrate,
using recommended adhesives, mechanical fasteners or other devices. Where holes are
provided for attachment, do not field drill or cut new holes without approval of Engineer.
Match all finished work to the submitted Samples or Sample panels.

Conceal fasteners wherever possible, unless exposed fasteners are permitted or specified.
Weld in accordance with AWS standards for qualifications of operators and for
workmanship.

PRODUCT REQUIREMENTS
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1.6 PRODUCT OPTIONS AND SUBSTITUTIONS

A.  Refer to Instructions to Bidders for requirements and approval process of substitute materials,
products, and systems.

B.  Manufacturers, Products, Materials, Equipment and Systems

L.

60551697
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General: Where more than one manufacturer, product, material, equipment item, or
system is indicated as acceptable, provide any one named. No substitutions will be
permitted after signing the Contract.

Contractor's Option

a. In many instances this Project has been designed around a specific manufacturer
with other manufacturers listed as acceptable.

1) Products from such other listed manufacturers will be accepted contingent
upon meeting the design, appearance and functional standards established
by the specified items.

b. If any changes to the Contract Documents or work are required to accommodate
an acceptable product of one such other listed manufacturer, the Contractor whose
product requires such changes shall pay all additional costs involved with no
additional cost to the Owner or Engineer. Such additional costs to be paid by such
Contractor shall include, but not be limited to, all additional costs required for
changes in the work of such Contractor and of all other Contractors as well as all
costs for additional services of the Reviewer to review such changes.

c. Payments for such additional services of the Reviewer shall be made as follows:

1) Owner will compensate Engineer.

2) Owner will deduct the amount of such compensation from payments to the
Contractor.

Unavailability of Product: When all of the products listed in the Contract Documents for

a specified item are no longer being manufactured, or when products are not listed and

all of the conforming products of manufacturers listed in the Contract Documents for a

specified item are no longer being manufactured, then submit, through the Change Order

process, the name of another product and manufacturer for review and approval by the

Reviewer. Submit all documentation required elsewhere in the Contract Documents and

as required by the Reviewer to show proof that the submittal is an equal in every respect

to the item specified.

Performance Specification: Where a performance is specified and no manufacturer is

listed, submit through the Shop Drawing procedure the name of the manufacturer, the

product proposed, and detailed information showing its characteristics.

Color, Pattern, Texture: Where a choice of color, pattern, or texture is available for a

specified product or item of equipment, the Reviewer will make a selection from the

manufacturer's highest or best standards, unless noted otherwise in the technical sections
of the Project Manual.

END OF SECTION 01 6000
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PART 1

1.1

A.

1.2

A.

1.3

60551697

SECTION 01 7823

OPERATION AND MAINTENANCE DATA

- GENERAL

REFERENCES
The requirements of Division 01 apply to the work of all other Sections.
GENERAL

Submittal of operation and maintenance data shall be made to the Engineer on specified product
items as outlined herein.

OPERATION AND MAINTENANCE MANUALS
Required where specified in technical sections.

Submit written instructions for operating each piece of equipment and for maintaining
equipment. At the time of inspection for substantial completion, Engineer will notify Contractor
of any revisions, corrections or incomplete data required for the satisfactory completion of the
Operation and Maintenance Data Reference Manual. Engineer will not recommend final
acceptance of the work until the Operation and Maintenance Data Reference Manual is
complete and satisfactory to him.

Submit Operations and Maintenance Manuals when the equipment is delivered to the Job Site.
Failure to deliver manuals may be cause to withhold payment for equipment.

The Operation and Maintenance Data Reference Manual shall contain, but is not limited to, the
following information on all equipment and accessories furnished and installed under these
Specifications:

1. Equipment function, normal operating characteristics and limiting conditions for all
equipment furnished.

2. Detailed assembly, installation, alignment, adjustment and checking instructions for all
equipment furnished.

3. Detailed operating instructions for start-up, calibration, routine and normal operations,
regulation and control, shutdown and emergency conditions for all equipment furnished.

4. Detailed lubrication instructions and schedules for all equipment furnished including

identification of lubricant (description, specification and trade name of at least two
manufacturers), and diagrams illustrating lubrication points.

5. Detailed guide to "troubleshooting" for all equipment furnished.

6. Detailed parts lists identified by generic title, materials of construction and part number
(actual manufacturer's number, not supplier's), list of recommended spare parts identified
as specified above, predicted life of parts subject to wear and an exploded view of each
equipment assembly for all equipment furnished.

7. Electrical and instrumentation schematics for all equipment furnished including motor
control centers, control panels, instrument panels and analyzer panels.
8. List of all special tools required and description of their use for all equipment furnished.

Special tools include any tool not normally available in an industrial hardware store.

OPERATION AND MAINTENANCE DATA
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9.
10.
11.

12.
13.

Detailed preventive maintenance procedures and schedules for all equipment furnished.
Detailed list of settings for relays, pressure switches, temperature switches, level
switches, thermostats, alarms, relieve valves, rupture discs, etc.

List of names and addresses of nearest service centers for parts, overhaul service.

One copy of any instructions and parts lists attached to equipment when delivered.
Procedures for storing, handling and disposing of any chemicals or products used with
the equipment or system.

E.  Assembly of Operation and Maintenance Data Reference Manual

1.

2.

a

Submit 1 preliminary copy of each manual in electronic PDF format to Engineer prior to
date of shipment of the equipment

Three (3) final copies of each O&M manual shall be submitted, directly to the Owner,
using loose-leaf binders. Binders shall be three-ring, hardback type, with a transparent
vinyl pocket on the spine for label.

Each copy of the data reference manual shall be assembled in one or more loose-leaf
binders, each with title page, typed table of contents, typed list of tables, typed list of
figures and heavy section dividers with copper or mylar reinforced holes and numbered
plastic index tabs. All data shall be punched for binding and composition and printing
shall be arranged so that punching does not obliterate any data. The binding edge of each
manual shall have the project number and title, specification division number and title
and manual title printed thereon, all as approved by the Engineer.

List for each product, the name, address, and telephone number of the Subcontractor,
Maintenance Contractor and source of supply.

Products not installed shall be removed from the Manual.

Provide manufacturer's recommended cleaning materials and methods.

All copies of Shop Drawings, figures and diagrams shall be reduced to either 8 1/2 by 11
inches or to 11 inches in the vertical dimension and as near as practicable to 17 inches in
the horizontal dimensions. Fold such sheets to 8 1/2 by 11 inches. Print the manual and
other data on first quality paper, 8 1/2 by 11 inch size with standard three-hole punching.
Reduce drawings and diagrams to 8 1/2 by 11 inches or 11 by 17 inches. Label binders
Vol. 1, Vol. 2, etc., where more than one is required. The table of contents for the entire
set, identified by volume number, shall appear in each binder. Text, figures and drawings
shall be clearly legible and suitable for dry process reproductions.

F. Electronic Format

L.

2.
3.

4,

5.

The Contractor shall provide a USB drive(s) containing all the elements of each approved
O&M Manual.

The contents of the electronic format shall be the same as the approved O&M Manual.
All text based documentation (i.e., specs, O&M, MSDS sheets, data sheets, etc.) shall be
delivered on the USB drive in PDF format.

All pictures, graphs, or anything that is not a drawing shall be delivered on the USB drive
in either a TIFF, JPEG, or GIF format.

All CAD drawings shall be delivered on the USB in AutoCAD 2016 or higher format.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

60551697
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PART 1

1.1

A.

1.2

1.3
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SECTION 26 0505

BASIC ELECTRICAL REQUIREMENTS

- GENERAL

RELATED DOCUMENTS

General:  Drawings and general provisions of the Contract, including General and
Supplementary Conditions and all divisions of specification sections, apply to this Section.

DESCRIPTION OF WORK

General: The Contractor shall provide the labor, tools, equipment, and materials necessary to
implement the following general administrative and procedural requirements in accordance with
the plans and as specified herein.

Extent of Work: Work under this contract consists of furnishing, installing, testing, placing into
operation, and guaranteeing complete electrical systems, as shown on the drawings and as
specified in Division 26. The Contractor shall connect and place all wired equipment in proper
working order. Refer to the plans and specifications for work included in this Contract. Some
general guidelines to coordinating work between Division 26 and other Divisions are as
follows:

1. Division 26 includes all power wiring and raceways for equipment furnished under other
Divisions. Motor starters and disconnect switches for Division 23 equipment shall be
provided under Division 26 unless otherwise noted. Remote two-wire control logic will
be extended to the motor starters as work of Division 23. Where combined line voltage
power/control is used for Division 23 equipment, the wiring and raceways are treated as
power wiring and are work of Division 26.

2. Division 26 is responsible for providing appropriate wire and conduit between all
distribution equipment and all electrical devices and utilization equipment shown on
plans. It is also the responsibility of Division 26 to provide all wire, conduit, and devices
necessary to accomplish all control functions as indicated by the control diagrams which
are not specifically shown as work of another division.

3. Division 26 provides all power wiring and raceways for plant equipment provided under
Division 40. Division 26 provides all control, signal, and communication wiring and
conduit for the instrumentation and control equipment provided under Division 40

QUALITY ASSURANCE

Codes and Standards: Perform all work in compliance with applicable requirements of
governing agencies having jurisdiction and in accordance with these plans and as specified
herein.

1. All work shall be installed in full accordance with the latest edition of the National
Electrical Code (NEC) as prepared and published by the National Fire Protection
Association (NFPA) and any applicable local or state codes. All electrical equipment
shall be listed and labeled by Underwriters' Laboratories, Inc. (UL) or any approved
independent nationally recognized electrical testing laboratory where such standards
exist. Optionally, in lieu of such listing and labeling, equipment pre-approved by the
Electrical Inspector may be supplied. Wherever UL compliance is mentioned in the

BASIC ELECTRICAL REQUIREMENTS
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specifications, the above alternatives shall be understood to apply to all listing and
labeling requirements. This does not preempt or replace the specifications or replace the
approval process. All service switches/circuit breakers shall be listed and labeled as
outlined above for service entrance duty.

Comply with the requirements of NFPA Code 241 "Building Construction and
Demolition Operations," the American National Standards Institute (ANSI) A10 Series
standards for "Safety Requirements for Construction and Demolition," and the National
Electrical Contractors Association (NECA) National Joint Guideline NJG-6 "Temporary
Job Utilities and Services."

In addition to the requirements outlined under other sections of the Contract Documents,
all Work, material, and equipment shall comply with all requirements of the latest
editions and interim amendments of the National Electrical Safety Code, National Fire
Protection Association, OSHA, the building Owner's insurance company, and all
applicable federal, state, and local laws and ordinances. All materials shall be listed and
labeled by UL and installed as required by the listing.

Should any changes in the Drawings or the Project Manual be required to conform to the
above regulations, the Contractor shall notify the Engineer at the time of submitting his
bid. After entering into the Owner-Contractor Agreement, the Contractor shall be held to
complete all Work necessary to meet these requirements without additional expense to
the Owner.

B.  Permits and Regulations

1.

The Contractor shall obtain all permits and inspections required by laws, ordinances,
rules, regulations, and public authority having jurisdiction and shall obtain certificates of
such inspections and shall submit same to the Engineer and shall pay all fees, charges,
and expenses in connection therewith. The Contractor shall furnish to the Owner a
certificate of final inspection from the proper authority prior to final payment. Obtain and
pay for easements required to bring temporary utilities to the site, where the Owner's
easement cannot be utilized for that purpose.

The Contractor shall not allow or cause any of the Work to be covered up or enclosed
until the Engineer or Owner has been notified and given reasonable opportunity (2
working days) to review the Work. When required by law or regulations, the
governmental agency having jurisdiction for inspections shall be given reasonable notice
and opportunity to inspect the Work. Any Work that is enclosed or covered up before
such inspection and test shall be uncovered at the Contractor's expense; after it has been
inspected, the Contractor shall restore the Work to its original condition at his own
expense.

C.  Interpretation of Drawings and Project Manual

1.

60551697
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Any discrepancies among Drawings, Project Manual, Drawings and Project Manual, or
between Drawings and Project Manual shall be promptly brought to the attention of the
Engineer for clarification during the bidding period. No allowance shall subsequently be
made to the Contractor by reason of his failure to have brought said discrepancies to the
attention of the Engineer during the bidding period or of any error on the Contractor's
part.

The locations of switch, receptacle, light, motor, etc., outlets shown on Drawings are
approximate. The Contractor shall use good judgment in placing the preceding to
eliminate all interference with ducts, piping, etc. Where any doubt exists, the exact
location shall be determined by the Engineer.

BASIC ELECTRICAL REQUIREMENTS
26 0505 - Page 2 of 12 MEMBRANE EQUIPMENT PROCUREMENT



10.

11.

Check all door swings so that light switches are not located behind doors. Relocate
switches as required, with Engineer's review.

All general trades and mechanical Drawings shall be checked by the Contractor before
installing any outlets, power wiring, etc.

Equipment sizes and locations shown on the Drawings are estimated. Before installing
any wire or conduit, the Contractor shall obtain the exact equipment requirements,
including wire and conduit entrance locations, and install wire, conduit, disconnect
switches, motor starters, overload heaters, circuit breakers, or other items of the correct
size and locations for the equipment actually installed. However, wire and conduit sizes
shown on the Drawings shall be taken as a minimum and shall not be reduced without
written approval from the Engineer.

The Contractor shall provide all wiring, including disconnect switches and starters for all
electrically operated equipment shown on Drawings, specified or required, except that
starters and/or disconnect switches need not be furnished where it is specifically noted
that they are furnished with the equipment.

The Drawings show the general arrangement required for installation of equipment and
materials. The Contractor shall follow these Drawings as closely as possible. Should
conditions necessitate other arrangements, the Contractor shall prepare and submit
drawings showing the changes to the Engineer for review before proceeding with the
Work.

The Engineer reserves the right to make minor changes in the location of the installation
of equipment and materials up to the time of roughing in at no extra cost to the Owner.
The Drawings do not show all offsets and do not detail every point at which unusual
conditions of construction may require special attention. All additional fittings, conduits
or specialties and other appurtenances necessary due to field conditions shall be provided
by the Contractor.

In all cases where a device or part of the equipment is herein referred to in the singular, it
is intended that such reference shall apply to as many such devices as are required to
complete the installations.

Wherever in this Division 26 a Manufacturer is specified with the notation “or approved
equal," the decision as to the material or equipment being "equal" shall be made by the
Engineer, without exception, and this decision shall be accepted by the Contractor as
final. Where the Contractor proposes to furnish equipment or material in accordance
with the "or approved equal" notation, said equipment or materials shall be submitted to
the Engineer for review in accordance with the requirements set forth in the
"Substitutions" paragraph of the "Submittals" paragraph of this Section.

1.4 SUBMITTALS

A.  Transmittal: Furnish manufacturer's product data, test reports, and materials certifications as
required.

L.

60551697
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Follow the procedures specified in Division 01 Section "Submittal Procedures" and in
addition, the Contractor shall prepare and submit a complete submittal list to the
Engineer. The submittal list shall include all submittal items covered in the Division 26
specification sections. In addition, the submittal list shall contain dates for all items to be
submitted and shall accompany the first submittal. The submittal list shall be coordinated
with the construction schedule and shall clearly show such coordination.

Shop Drawings: Shop drawings shall be submitted to the Engineer for approval. Shop
drawings shall identify the specific equipment and material being supplied, and all
accessories, dimensions, descriptions, mounting and connection details, wiring diagrams,

BASIC ELECTRICAL REQUIREMENTS
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elementary control diagrams, equipment interface diagrams, and any other information
necessary to determine compliance with the plans and specifications. Fabrication and
installation shall be in accordance with the approved shop drawings.

3. Permits and Easements: Submit copies of reports, permits, and easements necessary for
installation, use, and operation.

4. Test Reports: Submit copies of reports of tests, inspections, and meter readings as
specified. Tests, inspections, and meter readings shall be performed using the
Contractor's temporary power source unless otherwise specified.

B.  Additional copies may be required by individual sections of these specifications.
C.  Coordination Drawings
1. Prepare coordination drawings in accordance with Division 01 section "Project

60551697
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Coordination; Bid Package Contracts" to a scale of 1/4 inch = 1 foot-0 inches or larger,
detailing major elements, components, and systems of electrical equipment and materials
in relationship with other systems, installations, and building components. Indicate
locations where space is limited for installation and access and where sequencing and
coordination of installations are of importance to the efficient flow of the work, including

(but not necessarily limited to) the following:

a. Submit conduit layout drawings showing all conduit sizes, the number and size of
each conductor installed in each conduit, and the intended use for each conduit.
Drawings should clearly delineate method of conduit installation and should
include details of any special conduit support or mounting method. All wiring
devices, lighting fixtures, and equipment supplying or requiring electrical power
shall be located on the layout drawings. In addition, include the following:

1) Clearances for servicing equipment, including space for equipment
disassembly required for periodic maintenance.

2)  Exterior wall and foundation penetrations.

3) Fire-rated wall and floor penetrations.

4) Equipment connections and support details. Demonstrate evidence of
dimensional coordination.

5) Sizes and location of required concrete pads and bases.

b. Prepare and submit point-to-point interconnection wiring diagrams. The diagrams
shall identify all external interconnecting wiring associated with all new and
modified existing equipment. The diagrams shall be developed for performance of
the Work and to document terminations.

1) The point-to-point interconnection wiring diagrams shall include:

a) Wiring and conduit numbers

b) Terminal strip numbers for each wire termination

c) Color coding

d)  Raceway and boxes in which wiring is to be located

e) Location and functional name of items to which wiring is connected.
2)  Use information obtained from approved submittals, record drawings, and

field inspections as necessary to complete the diagrams.

c. Indicate scheduling, sequencing, movement, and positioning of large equipment
into the building during construction.
d. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls,

and ceilings and their relationship to other penetrations and installations.

BASIC ELECTRICAL REQUIREMENTS
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e. Prepare reflected ceiling plans to coordinate and integrate installations, air outlets
and inlets, light fixtures, communications systems components, sprinklers, and
other ceiling-mounted devices.

D.  Record Documents: Prepare record documents in accordance with the requirements in Division
01 Section "Closeout Procedures". In addition to the requirements specified in Division 1,
indicate installed conditions for:

1. Raceway systems, size, contents, and location, for both exterior and interior; locations of
control devices; distribution and branch electrical circuitry; and fuse and circuit breaker
size and arrangements.

2. Equipment locations (exposed and concealed), dimensioned from prominent building
lines.

3. Approved substitutions, Contract Modifications, and actual equipment and materials
installed.

E. Operations and Maintenance Manuals

1. Prepare maintenance manuals in accordance with Division 01 Section "Closeout
Procedures". Compile and assemble the operation and maintenance data of equipment
specified in Division 26 into a separate set of vinyl-covered three-ring binders, tabulated
and indexed for easy reference. Data shall clearly indicate all options and accessories.

2. In addition to the requirements specified in Division 1, include the following information
for equipment items:

a. Manual index.

b. Manufacturers' descriptive literature.

c. Final signed submittal copy of shop drawings.

d. As-built drawings.

e. Spare parts and replacement parts lists.

f. Manufacturers' maintenance and service manuals.

g. Project-specific description of operation.

h. Wiring diagrams.

1. Manufacturers' guarantee and warranty.

] Test results.

k. Motor list, including motor description, motor horsepower, motor voltage, fuse
size, fuse type, and overload size.

1. Fuse list including fuse location, fuse size, fuse type, and load description.

m.  Fixture ballast schedule.

n. Lamp schedule.

3. Materials for more than one item shall clearly indicate which item or items are included
on the Project.

4. Shop Drawings which are folded and punched for insertion in the Manual shall be such

that the Drawings can be unfolded without removing them from the Manual, and all
information shall be legible.

1.5 DELIVERY, STORAGE, AND HANDLING

A.  Deliver products to the project identified with names, model numbers, types, grades,
compliance labels, and other information needed for identification.

1.6 SPECIAL WARRANTY

60551697
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1.7

1.8
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Compile and assemble the warranties specified in Division 26 into a separate set of vinyl-
covered three-ring binders, tabulated and indexed for easy reference.

Provide complete warranty information for each item. Information to include:

1. Product or equipment list.

2. Date of beginning of warranty or bond.

3. Duration of warranty or bond.

4 Names, addresses, and telephone numbers and procedures for filing a claim and obtaining

warranty services.
DEFINITIONS

Finished locations. The following are defined as finished locations:

1. Areas with carpet or tile floors.

2. Areas with lay-in ceiling tile, fixed ceiling tile, and special architectural ceiling treatment.
3. Areas with tiled, plastered, or paneled walls.

Interior locations. The following are defined as interior locations:
1. Any location within the boundaries of the foundation of any building.

2. Any location within the superstructure of other structures not classified as buildings.

Wet locations. The following are defined as wet locations:

1. All exterior locations.
2. All interior locations below grade.
3. All interior locations where wet materials are processed, pumped, transported, or stored.

Corrosive locations. The following are defined as corrosive locations.

1. All locations with chemical feed/transfer equipment
2. All locations with chemical storage tanks
3. All locations where chemical storage drums are located.

Hazardous (classified) locations. The following are defined as hazardous (classified) locations.
1. All hazardous (classified) locations and their hazard classification are shown.

FAULT CURRENT, COORDINATION, AND SELECTIVITY STUDY

The Contractor shall provide to the Engineer three copies of a written, detailed, documented
selective power distribution system report showing fault currents available using log-log
graphical representation. The report shall be stamped by a professional Electrical engineer
registered in Ohio. The report shall be based upon data compiled by the Contractor from the
actual equipment installed. The report must be submitted and approved prior to project
closeout. At a minimum, the report shall contain the following:
1. Overall system description and diagrams.
2 System selectivity under fault and other overload conditions.
3. Ground fault system operation and selectivity.
4 Tabularized ratings and settings of protection devices verified by electrical testing to
ensure coordination and selectivity. They shall include all:
a. Momentary and interrupting ratings.
b. Relays and shunt trip devices.
c. Fuses.

BASIC ELECTRICAL REQUIREMENTS
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d. Circuit breakers.
5. Conclusions and recommendations.

B. Calculated fault currents shall be provided at the secondary of each transformer, at each piece of
service equipment, between service equipment and each motor control center, switchboard or
switchgear and for at least one feeder/branch circuit for each motor control center, switchboard,
or switchgear. They shall include:

1. Equipment and conductor damage curves.
2. Pick-up and time current characteristics.
3. Short circuit data.
4. Detailed description of test procedures.
5. Design calculations.

1.9 SCHEDULING

A.  General: It is mandatory that the facility be maintained in operation during construction and
that periods of shut-down due to "line changeovers, etc. are held to a minimum. These outages
must be scheduled with and have the concurrence of the Engineer and the Owner. Further, it is
mandatory that the completion of various stages of the electrical work coincide with the other
phases of construction to maintain and permit operation of new installations as construction
progresses.

1.10 COORDINATION WITH WORK OF OTHER TRADE CONTRACTORS

A.  General
1. Coordinate all requirements of the Work of this Division with other Trade Contractors.
Such requirements include, but are not limited to, locations, sizes, anchors, and similar
items.
2. Provide all necessary information to other Trade Contractors for such coordination. Such

information shall include conforming Shop Drawings, conforming Product Data, and all
other required data.

3. This Contractor shall bear all costs for providing affected Work of related Trade
Contractor(s) with no change to the Contract Sum or Date of Substantial Completion.

B. Foundations, Bases, Curbs, and Supports
1. Provide and coordinate all requirements for foundations, bases, curbs, and supports with
the related Trade Contractor(s).
2. Provide required dimensions, templates, and all required information on anchors, sleeves,

and cast-in-place accessories, including dimensions, to the related Trade Contractor(s).

C.  Openings, Recesses, and Chases: Coordinate all requirements and locations for openings,
recesses, and chases with the related Trade Contractor(s).

D. Final Connections: Coordinate with the related Trade Contractor(s) all requirements for
roughing-in and final connections for equipment installed under this Division.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

60551697 BASIC ELECTRICAL REQUIREMENTS
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3.1 INSTALLATION

A.  Rough-In

L.

2.

Verify final locations for rough-ins with field measurements and with the requirements of
the actual equipment to be connected.
Refer to equipment specifications in Divisions 02 through 40 for rough-in requirements.

B. Electrical Installations: Sequence, coordinate, and integrate the various elements of electrical
systems, materials, and equipment. Comply with the following requirements:

1.

2.
3.

10.

11.

12.

Coordinate electrical systems, equipment, and materials installation with other building
components.

Verify all dimensions by taking field measurements.

Coordinate and provide chases, slots, and openings in other building components during
progress of construction, to allow for electrical installations.

Coordinate the installation of required supporting devices and sleeves to be set in
poured-in-place concrete or supported from or on other structural components, as they are
constructed.

Sequence, coordinate, and integrate installations of electrical materials and equipment for
efficient flow of the work. Give particular attention to large equipment requiring
positioning prior to closing in the building and equipment which must be placed in
service before further construction can take place.

Where mounting heights are not detailed or dimensioned, install systems, materials, and
equipment to provide the maximum headroom possible.

Coordinate connection of electrical systems with exterior underground and overhead
utilities and services. Comply with requirements of governing regulations, franchised
service companies, and controlling agencies. Provide required connection for each
service and place each in proper operating order.

Install systems, materials, and equipment to conform with approved submittal data,
including coordination drawings, to greatest extent possible. Conform to arrangements
indicated by the Contract Documents, recognizing that the work is shown only in
diagrammatic form. Where coordination requirements conflict with individual system
requirements, refer conflict to the Engineer before final placement.

Install systems, materials, and equipment level and plumb, parallel and perpendicular to
other building systems and components, where installed exposed in finished spaces.
Install electrical equipment to facilitate servicing, maintenance, and repair or replacement
of equipment components. As much as practical, connect equipment for ease of
disconnecting, with minimum of interference with other installations.

Install systems, materials, and equipment giving right-of-way priority to systems required
to be installed at a specified slope.

Wiring for equipment furnished by other Contractors shall be provided as specified under
the Electrical Contract based on the equipment rating and motor horsepower as specified
in the Contract Documents. If the equipment provided by the General, and Mechanical
Contractors has different rating or horsepower, the General and Mechanical Contractors
shall provide for any necessary electrical changes to accommodate the equipment
furnished at no change in contract price. This Contractor shall verify actual equipment
nameplate electrical ratings (voltage, horsepower, amps, etc.) match the specified
electrical system being supplied to the equipment. Any discrepancies shall be brought to
the attention of the Engineer prior to equipment being connected.

3.2 LOAD BALANCING

60551697
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3.3
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It shall be the responsibility of the Contractor to balance the loads on the service system, all
distribution systems, and all power equipment, so that the variation in amperes per phase
readings shall not exceed 5% under normal operating conditions.

Special care shall be taken during load balancing to prevent reverse rotation of motors.

If, during load balancing, a load is shifted from one phase to another in a color-coded system,
the Contractor shall paint or tape the ends of the wire at all outlet points with the proper color
code for that phase. Failure to do so shall constitute justifiable grounds to require the
Contractor to replace the entire circuit with the proper coded wire at no expense to the Owner or
Engineer.

CUTTING AND PATCHING
General: Perform cutting and patching in accordance with the following requirements:
1. Perform cutting, fitting, and patching of electrical equipment and materials required to:
a. Uncover work to provide for installation of ill timed work.
b. Remove and replace defective work.
c. Remove and replace work not conforming to requirements of the Contract
Documents.
d. Remove samples of installed work as specified for testing.
e. Install equipment and materials in existing structures.
f. Upon written instructions from the Engineer, uncover and restore work to provide
for the Engineer observation of concealed work.
2. Cut, remove, and legally dispose of selected electrical equipment, components, and

materials as indicated, including, but not limited to, removal of electrical items indicated
to be removed and items made obsolete by the new work. Existing electrical items not
indicated to be reused are to be removed.

3. Protect the structure, furnishings, finishes, and adjacent materials not indicated or
scheduled to be removed.

4. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread
of dust and dirt to adjacent areas.

5. Protection of Installed work. During cutting and patching operations, protect adjacent
installations.

6. Patch finished surfaces and building components using new materials specified for the

original installation and experienced Installers. Installers' qualifications refer to the
materials and methods required for the surface and building components being patched.

a. Refer to Division 1 section "References" for definition of experienced "Installer."
7. The Contractor shall install his work in such a manner and at such times as shall require a
minimum of cutting and patching of the building structure.
8. Certain areas require this Contractor to remove, add to, or relocate portions of existing

Work. It shall be this Contractor's responsibility to remove ceilings, portions of walls,
etc., in a manner so that he may install new Work. This Contractor shall then patch,
repair and/or replace ceilings, walls etc., to match existing conditions. The above applies
to all areas not specifically indicated on Architectural Drawings as Work to be performed
by General Trades Contractor(s).

9. If the Contractor fails to do any required patching or repair any damage resulting from
the installation of the electrical Work, such patching or repairing shall be done by the
Owner and the cost shall be paid by the Contractor.

BASIC ELECTRICAL REQUIREMENTS
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34 ELECTRICAL DEMOLITION

A. General

L.

10.

In general, the notation to remove a piece of equipment as indicated on the Drawings
shall be interpreted to also include the removal of all electrical equipment, conduit, wires
and appurtenances associated with the equipment. This includes, but is not limited to: all
wires and conduit from the motor control center starter to the equipment; and all
disconnects, remote switches and starters; all controls, alarms, conduit and
instrumentation, both local and remote, and all supports, braces and hangers.
Electrical removals also consist of the removal of existing transformers, distribution
switchboards, control panels, motors, conduits and wires, poles and overhead wiring,
panel boards, lighting fixtures, and miscellaneous electrical equipment all as shown,
specified, or required to perform the Work.
All removals of electrical equipment and appurtenances shall be in complete
conformance with the requirements of Division 26.
It is the Contractor’s responsibility as part of this work to maintain all existing electrical
systems including power, lighting, intercommunication and instrumentation in
continuous, acceptable operation. It is possible that during the period of construction
some wiring may be cut or damaged either accidentally or otherwise. The Contractor
shall install and maintain any and all temporary wiring (as approved by the Owner)
required to keep all electrical apparatus in acceptable operating condition.

As soon as possible, the Contractor shall reinstall cut or damaged circuits in their

permanent locations.

Where any electrical system component is damaged during work on this project and

replaced in accordance with this section, the replaced work shall meet all requirements

specified in Division 26 even though the damaged components may not have met the
requirements of Division 26 prior to being damaged.

Where existing electrically operated equipment is relocated, the power and control wiring

and appurtenant devices shall be relocated to accommodate same. Installations and

materials shall conform to requirements specified in Division 26.

Electrical equipment, conduit, wire, and fixtures shall be relocated as necessary to

accommodate installation of new and relocated electrically operated equipment and to

accommodate structural alterations to existing facilities such as floors, walls, entrance
ways, ducting, process equipment, and piping.

All equipment and major lengths of wiring retired and removed shall remain the property

of the Owner unless shown or directed otherwise and shall be placed in storage on the site

by the Contractor where ordered.

Existing Conduit Location

a. In existing structures at this project, there is electrical conduit embedded in
concrete. It shall be the responsibility of the Contractor, under this section, to
attempt to locate and mark the existence of any conduit embedded in areas where,
as part of this Contract, the concrete is to be drilled or cut into for any purpose.

b. Contractor shall use every available means possible to attempt to locate existing
conduit. Whenever a hole is to be cut into an existing slab, wall, or other structural
concrete, that area shall be X-rayed prior to drilling to show the locations of
conduits and resteel.

B.  Electrical Equipment and Fixtures

60551697
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1. Remove existing electrical equipment and fixtures where shown or required with such
care as may be required to prevent unnecessary damage, to keep existing systems in
operation and to keep the integrity of the grounding systems.

Switchboards

1. Remove and modify distribution switchboards as shown.

2. Disconnect and dismantle switchboards that are to be removed and dispose of all
components off the site.

3. Remove circuit breakers and other control equipment that will no longer be used from
modified switchboards unless otherwise shown or specified.

4. Cut square all new openings into the modified switchboard panels and dress smooth to

the dimensions required for the installation of the new equipment.

Motors

1. Disconnect and remove motors where shown or specified.

2. Remove from the site motors not designated to remain the property of the Owner.

3. Store in an enclosed, heated storage area motors or other electrical gear designated for
reuse.

Conduit and Wire

1. Remove conduits and wires where shown, or associated with equipment being removed.

2. Cut abandoned conduits in floor or ceiling slabs, or in walls, flush with the slab or wall at

the point of entrance. Plug the conduit suitably and repair the area in a flush, smooth,
approved manner.

3. Disassemble and remove from the site exposed conduits and their supports.

4. Repair all areas of work to prevent rust spots on exposed surfaces.

5. Dispose of all removed wire, conduits, supports, and appurtenances.

Underground Ducts

1. Remove wiring in the underground duct system where shown or otherwise required.

2. Verify the function of all wiring before disconnecting and removing it.

3. Plug ducts which are not to be reused, where they enter buildings and make watertight.

Direct-Burial Cable

1. Abandon direct-burial cable where shown.

2 Disconnect such cable at both ends of the run.

3. Cut back the cable to the point of entrance of a building or structure.

4 Patch and make watertight all openings in buildings for entrance of abandoned direct-

burial cable.

Overhead Wiring

1. Abandon poles and overhead wiring as shown and specified.

2. Existing substation and poles owned by the local electric utility company will be
removed by the local electric utility company.

3. Remove completely from the site abandoned poles not owned by the local electric utility
company.

4. Perform this work after the new service has been completed and energized, and in

accordance with the approved schedule.

BASIC ELECTRICAL REQUIREMENTS
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5. Make all the necessary arrangements with the local electric utility company for the
removal of their transformers and metering equipment after the new electrical system has
been installed and energized.

Lighting Fixtures

1. Carefully remove and relocate lighting fixtures as shown on the Drawings.

2. Remove fixtures from the project site that are not shown to be relocated.

Panelboards

1. Remove panelboards where shown and dispose of off the project site.

2. Perform all cutting and patching necessary for the removal and replacement of
panelboards.

Miscellaneous Electrical Equipment

1. Remove wall switches, receptacles, starters, and other miscellaneous electrical equipment
as required and dispose of off the project site.
2. Remove all equipment with care so as to minimize damage to architectural and structural

members. Repair any damage incurred as herein specified.
CLEANING

General: When all work is completed and has been tested and accepted by the Engineer, the
Contractor shall clean all light fixtures, equipment, and exposed surfaces that have been directly
affected by this work. The Contractor, insofar as the work is concerned, shall at all times keep
the premises in a neat and orderly condition and at the completion of the work shall properly
clean up and remove any excess materials from the site.

END OF SECTION 26 0505
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1.1

A.

1.2

1.3
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SECTION 26 0510

BASIC ELECTRICAL MATERIALS AND METHODS

- GENERAL

RELATED DOCUMENTS

General:  Drawings and general provisions of the Contract, including General and
Supplementary Conditions and all divisions of specification sections, apply to this Section.

DESCRIPTION OF WORK

General: The Contractor shall provide the labor, tools, equipment, and materials necessary to
provide basic electrical materials in accordance with the plans and as specified herein.

This section includes limited scope general construction materials and methods for application
with electrical installations as follows:

1. Excavation for underground utilities and services, including underground raceways,
vaults, and equipment.

2. Miscellaneous metals for support of electrical materials and equipment.

3. Nailers, blocking, fasteners, and anchorage for support of electrical materials and
equipment.

4. Joint sealers for sealing around electrical materials and equipment, and for sealing
penetrations in fire and smoke barriers, floors, and foundation walls.

5. Concrete used for the following:

a. Housekeeping pads.

b. Pipe supports.

c. Filling in boxouts in floor slabs, after conduit installation.
d. Pole foundations.

QUALITY ASSURANCE

Codes and Standards: Perform all work associated with basic electrical materials in compliance

with applicable requirements of governing agencies having jurisdiction and in accordance with

these plans and as specified herein. Where provisions of the pertinent codes and standards

conflict with this specification, the more stringent provision shall govern.

1. American Institute of Steel Construction (AISC) "Specifications for the Design,
Fabrication, and Erection of Structural Steel for Buildings."

2. American Welding Society (AWS) D1.1 "Structural Welding Code - Steel.”

3. National Electrical Code (NEC).

Qualifications

1. Installer Qualifications. Engage an experienced Installer for the installation and
application of joint sealers.

2. Qualify welding processes and welding operators in accordance with American Welding

Society (AWS) D1.1 "Structural Welding Code -Steel."
a. Certify that each welder has satisfactorily passed AWS qualification tests for
welding processes involved and, if pertinent, has undergone recertification.

BASIC ELECTRICAL MATERIALS AND METHODS
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A.
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A.

1.6

A.

1.7

D.

PART 2

2.1

A.
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SUBMITTALS

General: Furnish manufacturer's product data, test reports, and materials certifications as
required.

Submit the following in accordance with Conditions of Contract and Division 01 specification
sections.

1. Product data for joint sealers.

2. Shop drawings detailing fabrication and installation for metal fabrications and wood
supports and anchorage for electrical materials and equipment.

3. Samples of joint sealer, consisting of strips of actual products showing full range of

colors available for each product.
4. Welder certificates, signed by Contractor, certifying that welders comply with
requirements specified under "Quality Assurance" article of this section.

JOB CONDITIONS

Apply joint sealers under temperature and humidity conditions within the limits permitted by
the joint sealer manufacturer. Do not apply joint sealers to wet substrates.

DELIVERY, STORAGE, AND HANDLING

Deliver joint sealer materials in original unopened containers or bundles with labels informing
about manufacturer, product name and designation, color, expiration period for use, pot life,
curing time, and mixing instructions for multicomponent materials.

Store and handle joint sealer materials in compliance with the manufacturer's recommendations
to prevent their deterioration and damage.

DEFINITIONS

Additional Excavation: Where excavation has reached required subgrade elevations, if
unsuitable bearing materials are encountered, continue excavation at the direction of the
Engineer until suitable bearing materials are reached. The Contract Sum may be adjusted by an
appropriate Contract Modification.

Subbase as used in this section refers to the compacted soil layer used in pavement systems
between the subgrade and the pavement base course material.

Subgrade as used in this section refers to the compacted soil immediately below the slab or
pavement system.

Unauthorized excavation as used in this section consists of removal of materials beyond
indicated subgrade elevations or dimensions without specific direction from the Engineer.

- PRODUCTS

MATERIALS

Soil Materials: Provide soil materials as specified in Division 31 - Earthwork.

BASIC ELECTRICAL MATERIALS AND METHODS
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B.  Miscellaneous Metals and Reinforcing Materials

kW=

a

8.
9.

Provide steel plates, shapes, bars, and bar grating conforming to ASTM A 36.

Provide cold-formed steel tubing conforming to ASTM A 500.

Provide hot-rolled steel tubing conforming to ASTM A 501.

Provide steel pipe conforming to ASTM A 53, Schedule 40, welded.

Provide non-shrink, non-metallic grout which is pre-mixed, factory-packaged, non-
staining, non-corrosive, non-gaseous grout, recommended for interior and exterior
applications.

Provide fasteners which are zinc-coated, type, grade, and class as required.

Provide deformed reinforcing bars conforming to ASTM A615, Grade 40 or 60, unless
otherwise indicated.

Provide reinforcing materials with size and placement as shown on the plans.

Provide welded wire fabric conforming to ASTM A18S5.

C. Miscellaneous Lumber

1.

Provide framing materials that are Standard Grade, light framing size lumber of any
species. Number 3 Common or Standard Grade boards complying with West Coast
Lumber Inspection Bureau (WCLIB) or American Wood Preservers Association
(AWPA) rules, or Number 3 boards complying with Southern Pine Inspection Bureau
(SPIB) rules. Lumber shall be preservative treated in accordance with AWPA LP-2, and
kiln dried to a moisture content of not more than 19 percent.

Provide construction panels which are plywood panels; American Plywood Association
(APA) C-D PLUGGED INT, with exterior glue; thickness as indicated, or if not
indicated, not less than 15/32 inch.

D. Joint Sealers

1.

2.
3.

Provide joint sealers, joint fillers, and other related materials compatible with each other

and with joint substrates under conditions of service and application.

Provide colors as selected by the Engineer from manufacturer's standard colors.

Provide the following types of elastomeric joint sealers:

a. One-part, mildew-resistant, silicone sealant complying with ASTM C 920, Type S,
Grade NS, Class 25, for uses in non-traffic areas for glass, aluminum, and
nonporous joint substrates, formulated with fungicide, intended for sealing interior
joints with non-porous substrates; and subject to in-service exposure to conditions
of high humidity and temperature extremes.

Provide fire-resistant watertight joint sealers which are two-part, foamed-in-place,
silicone sealant formulated for use in through-penetration firestopping around cables,
conduit, pipes, and duct penetrations through fire-rated walls and floors. Sealants and
accessories shall have fire resistance ratings indicated, as established by testing identical
assemblies in accordance with ASTM E 814, by UL, or other testing and inspection
agency acceptable to authorities having jurisdiction. Material shall be a closed-cell,
non-adhering material.

E. Concrete: Provide concrete as specified in Division 03 - Concrete.

2.2 MANUFACTURERS

A.  Available Products: Subject to compliance with requirements, products which may be
incorporated in the Work include, but are not limited to, the following:

1.

60551697
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One Part, Mildew-Resistant, Silicone Sealant
a. "Dow Corning 786," Dow Corning Corp.
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"SCS 1702 Sanitary," General Electric Co.

b
c. "863 #345 White," Pecora Corp.
d. "Proglaze White," Tremco Corp.
e. "OmniPlus," Sonneborn Building Products Div.

2. Fire Resistant Joint Sealers
a. "Dow Corning Fire Stop Foam," Dow Corning Corp.
b. "Pensil 851," General Electric Co.

- EXECUTION
COORDINATION

Prior to all work of this section, carefully inspect the installed work of all other trades and verify
that all such work is complete to the point where this installation may properly commence.

Field-verify all locations and dimensions to ensure that the equipment will be properly located,
readily accessible, and installed in accordance with all pertinent codes and regulations, the
contract documents, and the referenced standards.

The work shall be carefully laid out in advance, and where cutting, drilling, etc., of floors,
walls, ceilings, or other surfaces is necessary for proper installation, this work shall be carefully
done, and any drainage to building, piping, or equipment shall be repaired by skilled mechanics
of the trades involved at no additional cost to the Owner.

In the event any discrepancies are discovered, immediately notify the Engineer in writing. Do
not proceed with installation in areas of discrepancy until all such discrepancies have been fully
resolved.

PREPARATION

Preparation for Joint Sealers

1. Clean surfaces of joints immediately before applying joint sealers to comply with
recommendations of joint sealer manufacturer.

2. Apply joint sealer primer to substrates as recommended by joint sealer manufacturer.
Protect adjacent areas from spillage and migration of primers, using masking tape.
Remove tape immediately after tooling without disturbing joint seal.

EXCAVATION
Comply with the applicable requirements of Division 31 - Sitework.

For the excavation of underground vaults and electrical structures conform to elevations and

dimensions shown within a tolerance of +0.10 foot and extending a sufficient distance to permit

placing and removal of concrete formwork, installation of services, other construction, and for
inspection.

1. Excavate, by hand, area within drip line or large trees. Protect the root system from
drainage and drying out. Maintain moist conditions for root system and cover exposed
roots with burlap. Paint root cuts of 1 inch in diameter and larger with emulsified asphalt
tree paint.

2. Take care not to disturb bottom of excavation. Excavate by hand to final grade just before
concrete reinforcement or precast concrete is placed.

BASIC ELECTRICAL MATERIALS AND METHODS
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Excavate trenches for electrical installation as follows:

1. Excavate trenches to the uniform width, sufficiently wide to provide ample working room
and a minimum of 6 to 9 inches clearance on both sides of raceways and equipment.

2. Excavate trenches to depth indicated or required.

3. Limit the length of open trench to that in which installations can be made and the trench
backfilled within the same day.

4, Where rock is encountered, carry excavation below required elevation and backfill with a

layer of crushed stone or gravel prior to installation of raceways and equipment. Provide
a minimum of 6 inches of stone or gravel cushion between rock bearing surface and
electrical installations.

Backfill excavations as promptly as work permits, but not until completion of the following:
1. Inspection, testing, approval, and locations of underground utilities have been recorded.
2. Removal of concrete formwork.

3. Removal of shoring and bracing, and backfilling of voids.

4. Removal of trash and debris.

Where subsidence occurs at electrical installation excavation during the period 12 months after
Substantial Completion, remove surface treatment (i.e., pavement, lawn, or other finish), add
backfill material, compact to specified conditions, and replace surface treatment. Restore
appearance, quality, and condition of surface or finish to match adjacent areas.

INSTALLATION

Erection of Metal Supports and Anchorage

1. Cut, fit, and place miscellaneous metal fabrications accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.

2. Provide field welding which complies with AWS "Structural Welding Code."

Erection of Wood Supports and Anchorage

1. Cut, fit, and place nailers, blocking, and anchorage accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.
2. Select fastener sizes that will not penetrate members where opposite side will be exposed

to view or will receive finish materials. Make tight connections between members. Install
fasteners without splitting wood members.
3. Attach to substrates as required to support applied loads.

Application of Joint Sealers

1. Comply with joint sealer manufacturers' printed application instructions applicable to
products and applications indicated, except where more stringent requirements apply.

2. Comply with recommendations of ASTM C 962 for use of elastomeric joint sealants.

3. Immediately after sealant application and prior to time shinning or curing begins, tool

sealants to form smooth, uniform beads, to eliminate air pockets, and to ensure contact
and adhesion of sealant with sides of joint. Remove excess sealants from surfaces
adjacent to joint. Do not use tooling agents that discolor sealants or adjacent surfaces or
are not approved by sealant manufacturer.

4. Install firestopping sealant, including forming, packing, and other accessory materials, to
fill openings around electrical services penetrating floors and walls, to provide fire stops
with fire resistance ratings indicated for floor or wall assembly in which penetration
occurs. Comply with installation requirements established by testing and inspecting
agency. Use dams to obtain proper sealing.

BASIC ELECTRICAL MATERIALS AND METHODS
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D. Installation of Housekeeping Pads

1.

60551697
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Strength, spacing, and placement of equipment housekeeping pads. Provide a
housekeeping pad for all floor-mounted equipment, unless noted otherwise. Fabricate pad
as follows:

a. Coordinate size of housekeeping pad with actual equipment provided. Fabricate
base 4 inches larger in both directions than the overall dimensions of the supported
equipment.

b. Form concrete pads with framing lumber treated with form release compounds.
Provide 1 inch chamfer on top edge and corners of pad.

c. Install reinforcing bars and place anchor bolts and sleeves to facilitate securing
equipment.

END OF SECTION 26 0510
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SECTION 26 0519
WIRES, CABLES, AND CONNECTORS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  General: Drawings and general provisions of the Contract, including General and
Supplementary Conditions and all divisions of specification sections, apply to this Section.

1.2 DESCRIPTION OF WORK

A.  General: The Contractor shall provide the labor, tools, equipment, and materials necessary to
install wires, cables, and connectors in accordance with the plans and as specified herein.

B.  Miscellaneous: This section includes wires, cables, and connectors for power, lighting, signal,
control, and related systems rated 600 volts and less.

1.3 QUALITY ASSURANCE

A. Codes and Standards: Perform all work associated with wires, cables, and connectors in
compliance with applicable requirements of governing agencies having jurisdiction and in
accordance with these plans and as specified herein.

1. National Fire Protection Association (NFPA) 70, National Electrical Code (NEC).

2. Underwriters' Laboratories, Inc. (UL) Compliance. Provide components which are listed
and labeled by UL under the following standards.
a. UL Standard 83Thermoplastic Insulated Wires and Cables.
b. UL Standard 486AWire Connectors and Soldering Lugs for Use with Copper

Conductors.
c. UL Standard 854 Service Entrance Cable.

3. National Electrical Manufacturers Association/Insulated Cable Engineers Association
(NEMA/ICEA) Compliance. Provide components which comply with the following
standards:

a. WC-5 Thermoplastic Insulated Wire and Cable for the Transmission and

Distribution of Electrical Energy.

b. WC-7 Cross-Linked Polyethylene-Insulated Wire and Cable for the Transmission
and Distribution of Electrical Energy.

c. WC-8 Ethylene Propylene Rubber-Insulated Wire and Cable for the Transmission
and Distribution of Electrical Energy.

4, Institute of Electrical and Electronic Engineers (IEEE) Compliance. Provide components
which comply with the following standards:
a. Standard 82 Test Procedure for Impulse Voltage Tests on Insulated Conductors.

B.  Regulatory Requirements: Comply with provisions of the following code and conform to
applicable codes and regulations regarding toxicity of combustion products of insulating
materials.

60551697 WIRES, CABLES, AND CONNECTORS
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1.4

A.

B.

1.5

A.

B.

C.

PART 2

2.1

A.

60551697

SUBMITTALS

General: Furnish manufacturer's product data, test reports, and materials certifications as
required.

Submittals: Submit the following in accordance with Conditions of Contract and Division 01
specification sections:

1. Product data for electrical wires, cables, and connectors.

2. Product data for Megger insulation testing instrument.

3. Report sheets for Megger testing.

DELIVERY, STORAGE, AND HANDLING

Deliver wire and cable properly packaged in factory-fabricated-type containers, or wound on
NEMA specified type wire and cable reels.

Store wire and cable in clean, dry space in original containers. Protect products from weather,
damaging fumes, construction debris, and traffic.

Handle wire and cable carefully to avoid abrading, puncturing, and tearing wire and cable
insulation and sheathing. Ensure that dielectric resistance integrity of wires/cables is
maintained.

- PRODUCTS

MATERIALS

Wires and Cables

1. Provide electrical wires and cables of manufacturer's standard materials as indicated by
published product information designed and constructed as recommended by
manufacturer for a complete installation, and for application indicated. Except as
otherwise indicated, provide copper conductors with conductivity of not less than 98% at
20 deg C (68 deg F).

2. Provide factory-fabricated wires of sizes, ampacity ratings, and materials for applications
and services indicated. Where not indicated, provide proper wire selection as determined
by Installer to comply with project's installation requirements, NEC and NEMA
standards. Select from the following UL types those wires with construction features
which fulfill project requirements:

a. Provide Type RHW for dry and wet locations, maximum operating temperature 75
deg C (167 deg F). Insulation, moisture and heat-resistant cross-linked
polyethylene; outer covering, moisture-resistant, flame-retardant, non-metallic
covering; conductor, annealed copper, Class B stranding.

b. Provide Type XHHW for dry locations, maximum operating temperature 90 deg C
(194 deg F). Insulation, flame-retardant, cross-linked polyethylene; conductor,
annealed copper, Class B stranding.

c. Provide Type THW for dry and wet locations; maximum operating temperature 75
deg C (167 deg F). Insulation, moisture and heat-resistant, flame-retardant
thermoplastic; conductor, annealed copper, Class B stranding.

WIRES, CABLES, AND CONNECTORS
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d. Provide Type THWN/THHN for dry and wet locations; maximum operating
temperature 75 deg C (167 deg F). Insulation, moisture and heat-resistant, flame-
retardant thermoplastic; conductor, annealed copper, Class C stranding.

e. Provide Type MTW for dry locations, maximum operating temperature 90 deg C
(167 deg F). Insulation, flame-retardant, moisture, heat and oil-resistant
thermoplastic, Class C stranding.

3. VFD Cable
a. General
1) UL 1277, UL 1581.
2) Flexible multi-conductor motor supply cable.
3) 100% Ovverall foil or tape shield, drain wire, and PVC jacket.
4) Bare uncoated copper ground conductor.
5)  Rated 1000VAC /2000VAC Peak.
b. Conductors
1)  ASTM B8&/B33.
2) Tinned copper conductors.
3)  Class C stranding.
c. Insulation: Flame-retardant, moisture-resistant thermoset (XLP) insulation.
d. Conductor Types: Type XHHW conductors, 1000-Volt, 90 deg C, wet or dry
locations, UL 44.
4. Provide color coding for phase identification in accordance with requirements in Division
26 Section “Electrical Identification”.
B.  Connectors and Terminals
1. General: Provide UL-type factory-fabricated metal connectors and terminals of sizes,
ampacity ratings, materials, types, and classes indicated.
2. Twist-on Connectors: Conforming to UL 486 C, consisting of a tapered spring with
insulated outer covering.
3. Compression Connectors: Tin-plated copper. Configuration shall be tee, in-line, etc., as
required.
4. Terminals: Tin-plated copper, compression locking fork tongue with insulated barrel.
5. Compression Lugs: Tin-plated copper, standard barrel, one-hole or two-hole as required.
6. Heat-Shrink Insulation: Heat-shrinkable polyolefin with an internally applied adhesive
watertight sealant.
7. Motor Connection Kit: Consisting of compression lugs bolted together, cloth tape cover,
and heat-shrink insulation.
8. Splice Kit: Consisting of compression connector and heat-shrink insulation.
C.  Wire and Cable Accessories
1. Tapes and Insulating Materials
a. Designed for use as electrical insulating tape.
b. Plastic Tape: Vinyl, 7 mil, 3/4-inch wide, -15 to 100 deg C, UL 510.
c. Rubber Tapes: Self-fusing, corona-resistant, compatible with specified insulations,
minimum dielectric strength of 800 V per mil, 0 to 90 °C.
d. Arc-Proofing: Thirty mil, up to 3-inches wide, rated for a 200-amp arc for 30
seconds.
€. Heat Shrink Insulation: Heat shrinkable polyolefin, internal adhesive sealant, UL
486D.
2. Hardware
a. General: Carbon steel, cadmium plated.

60551697
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b. Bolts: ASTM 449, hex-head, SAE Grade 5, UNC, Class 2B threads.
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c. Nuts: ASME B18.2.2, hexagon, SAE Grade 5, UNC, Class 2B threads.
d. Flat Washers: ASME B18.22.1; type A plain, wide-series.
e. Compression (Belleville) Washers: Conical type washer, 0.0005-in.-thick.
3. Wire-Pulling Lubricant
a Listed by Underwriters Laboratories.
b Biodegradable, non-flammable, and non-toxic.
c Solid residue of not more than 1.5 percent and a viscosity of at least 50,000 C.P.S.
d Compatible with conductor insulation per IEEE 1210.
2.2 MANUFACTURERS

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products which may be incorporated in the work include, but are not limited to, the following:

1.

Wire and Cable

a. American Insulated Wire Corp.
b. Brintec Corp.

c. Carol Cable Co., Inc.

d. Senator Wire and Cable Co.

e. Southwire Company.
Connectors and Terminals for Wires and Cable Conductors
a. AMP.

b. Burndy Corporation.

c. Ideal Industries, Inc.

d. 3M Company.

e. 0-Z/Gedney Co.

f. Raychem.

g. Thomas and Betts Corp.

Tapes and Insulating Materials

a. Okonite Company

b. Plymouth Rubber Company

c. Raychem

d. 3M Company

e. Tyco Corporation, AMP products
Wire-Pulling Lubricant

a. Polywater J.

b. High Performance Cable Lubricant.
c. Ideal.

d. Aqua-Jel 2.

PART 3 - EXECUTION

3.1 WIRE AND CABLE INSTALLATION

A. Uses Permitted

L.

2.

3.

60551697
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Install UL Type USE cable for all conductors provided between utility transformers and
service entrance rated equipment.

Install UL Type RHW or XHHW cable for power feeders, motor branch circuits,
panelboard feeder circuits, and below grade or exterior control and metering circuits.
Install UL Type THWN/THHN, THW, or XHHW wiring in conduit, for branch circuits
for lighting, receptacles, and interior control and metering circuits.
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26 0519 - Page 4 of 6 MEMBRANE EQUIPMENT PROCUREMENT



32

60551697

4. Install UL Type MTW wiring interior to instrument and control panels. Conductors shall
be stranded with at least 19 strands in the conductor.
5. Install VFD Cable for all branch circuits of VFD controlled equipment.

Install electrical cables, wires, and connectors in compliance with NEC.
Coordinate cable installation with other work.

Pull conductors simultaneously where more than one is being installed in same raceway. Use
UL-listed pulling compound or lubricant, where necessary.

Use pulling means, including fish tape, cable, rope, and basketweave wire/cable grips which
will not damage cables or raceways. Do not use rope hitches for pulling attachment to wire or
cable.

Conceal all cable in finished spaces.

Install exposed cable parallel and perpendicular to surfaces or exposed structural members, and
follow surface contours, where possible.

Power conductors shall be No. 12 AWG minimum. Control conductors may be No. 14 AWG
where circuit amperes and the NEC allow and when length does not pose a voltage drop
problem.

Conductors shall be sized such that voltage drop does not exceed 3% for branch circuits or 5%
for feeder/branch circuit combination.

Provide adequate length of conductors within electrical enclosures and train the conductors to
terminal points with no excess. Bundle multiple conductors, with conductors larger than No. 10
AWG cabled in individual circuits. Make terminations so there is no bare conductor at the
terminal.

Provide connectors, splices, or lugs as required for all oversized conductors due to voltage drop.

CONNECTOR, TERMINAL, AND SPLICE INSTALLATION

Uses Permitted

1. Install twist-on connectors for lighting, communication, and receptacle branch circuits
and utilization equipment only in size No. 8 AWG and smaller and only in finished areas.

2. Install forked-tongue terminals on control and metering conductors which connect to
terminal blocks.

3. Install motor connection kits on all polyphase induction motors.

4. Install compression connectors and lugs for all other connections.

Use splice and tap connectors which are compatible with conductor material.

Install all compression connectors, splices, and lugs with a racheting tool which will not release
until proper compression is achieved.

Install splices which possess equivalent-or-better mechanical strength and insulation ratings
than conductors being spliced.

WIRES, CABLES, AND CONNECTORS
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3.3

60551697

Service entrance conductors shall be installed without splices. Electrical equipment feeders shall
be spliced only where shown or specifically approved. Control and metering conductors shall
be installed without splices.

All splices shall be made only by specific permission of the A/E, and then only in manholes or
pullboxes, and shall be sealed watertight with a heat-shrink insulation.

Tighten electrical connectors and terminals in accordance with manufacturer's published torque
tightening values. Where manufacturer's torquing requirements are not indicated, tighten
connectors and terminals to comply with tightening torques specified in UL Standards 486A
and 486B.

FIELD QUALITY CONTROL

The Contractor shall test each electrical circuit after permanent cables are in place with
terminators installed, but before cable or wire is connected to equipment or devices to
demonstrate that each circuit is free from improper grounds and short circuits.

The Contractor shall test by Megger Test, the insulation resistance between phases and from
each phase to ground for each of the following feeder and motor branch circuits:
1. Motor Control Center.

2. Panelboard.

3. Switchboards.
4. Switchgear.

5. Motors.

The Megger Testing shall be witnessed by the A/E. The A/E shall be notified at least 48 hours
in advance of testing.

Measure the insulation resistance at 500 volts dc with a hand-cranked or motor-driven "Megger"
insulation testing instrument. Battery-operated test instruments are not permitted. All test
instruments are to be provided by the Contractor.

If any insulation resistance measures less than 50 megohms, the cable shall be considered faulty
with the cable failing the insulation test. In moist environments, bag the ends of the cable to
prevent a faulty Megger test.

Any cable which fails the insulation tests or which fails when tested under full load conditions
shall be replaced with new cable for the full length and retested. Corrective action and repeated
tests shall be accomplished at the Contractor's own expense.

Maintain testing report sheets identifying each cable tested, what each feeder or motor branch

circuit will be connected to, and the level of insulation resistance measured. Test reports shall
be signed by the tester, initialed by the A/E and sent to the A/E within 48 hours.

END OF SECTION 26 0519
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SECTION 26 0523

SIGNAL AND COMMUNICATION CABLES

PART 1 - GENERAL

1.1

1.2

1.3

60551697

A.

RELATED DOCUMENTS

General: ~ Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 specification sections, apply to this section.

Related Sections: The following sections contain requirements that relate to this section:
I. Division 26 Section “Basic Electrical Requirements”.

2. Division 26 Section “Basic Electrical Materials and Methods”.

3. Division 26 Section “Wires and Cables”.

DESCRIPTION OF WORK

General: The Contractor shall provide the labor, tools, equipment, and materials necessary to
furnish and install communication and signal cables in accordance with the plans and as
specified herein.

Cables and Accessories: This section includes cables and connectors designed for and used in
communication, control, data, and signal circuits.

QUALITY ASSURANCE

Codes and Standards: Perform all work in compliance with applicable requirements of
governing agencies having jurisdiction and in accordance with these plans and as specified
herein.

Connected Equipment Manufacturer Approval: Where cables specified in this section are used
to provide signal paths for systems specified in other sections of these specifications or for
systems furnished under other contracts, obtain review of the cable characteristics and approval
for use with the connected system equipment by the connected equipment manufacturers.

Electrical Component Standard: Provide work complying with applicable requirements of
National Fire Protection Association (NFPA) 70 "National Electrical Code (NEC)."

Toxicity: Comply with applicable codes and regulations regarding toxicity of combustion
products of materials used in communication and signal cables.

National Electrical Manufacturer's Association/Insulated Cable Engineers Association
(NEMA/ICEA) Compliance: Comply with NEMA/ICEA Standard Publication WC 5,
"Thermoplastic Insulated Wire and Cable for the Transmission and Distribution of Electrical
Energy"; WC 30, "Color Coding of Wires and Cables," pertaining to signal transmission cable;
and WC 41, "Coaxial Communication Cable."

SIGNAL AND COMMUNICATION CABLES
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1.4

1.5

American Society for Testing and Materials (ASTM) Compliance: Comply with applicable
requirements of ASTM B 1, B2, B3, B8, B33, D2219, and D 2220. Provide copper
conductors with conductivity of not less than 98 percent at 20 deg C (68 deg F).

Underwriters' Laboratories, Inc. (UL) Compliance: Comply with applicable requirements of
UL Standard 83, "Thermoplastic Wires and Cables"; UL 486 A, "Wire Connectors and
Soldering Lugs for Use with Copper Conductors"; and UL 910, "Test Method for Fire and
Smoke Characteristics of Cables Used in Air Handling Spaces." Provide products that are UL
listed and labeled.

Electronic Industries Association (EIA) Compliance: Comply with EIA Standards EIA-230,
"Color Marking of Thermoplastic Wire," EIA-258, "Semi-Flexible Air Dielectric Coaxial
Cables and Connectors, 50 Ohms," and TIA/EIA-568A, "Commercial Building
Telecommunications Cabling Standard."

MIL-SPEC Compliance: Comply with MIL-C-3093, "Telephone Cable; Inside Distribution
Wiring," MIL-C-55021, "Twisted-Pair and Triplet Cables; Hookups General Specifications,"
MIL-C-17/28, "Radio Frequency Flexible Coaxial Cables, 50 Ohms," and MIL-C-17/29, "Radio
Frequency Flexible Coaxial Cables, 75 Ohms."

SUBMITTALS

General: Furnish manufacturer's product data, test reports, and material certifications as
required.

DELIVERY, STORAGE, AND HANDLING

Deliver wire and cable properly packaged in factory fabricated type containers, or wound on
NEMA specified type wire and cable reels.

Store wire and cable in clean dry space in original containers. Protect products from weather,
damaging fumes, construction debris, and traffic.

Handle wire and cable carefully to avoid abrading, puncturing, and tearing wire, cable
insulation, and sheathing. Ensure that dielectric resistance and characteristic impedance
integrity of the cable are maintained.

PART 2 - PRODUCTS

2.1

A.

2.2

60551697

SHIELDED TWISTED PAIR CABLES

600 Volt Rated Shielded Twisted Pair or Triplet Cables: Shielded twisted pair or triplet cable,
16 AWG stranded tinned copper conductors, polyethylene insulation, aluminum tape shield, 18
AWG tinned copper drain wire, UV stabilized PVC jacket, 100 percent shield coverage.
Suitable for direct burial. Multiple pair cables shall have an overall shield and an overall PVC
jacket.

CONTROL NETWORK CABLES

Ethernet: Four pair, unshielded, Category 6, 24 AWG, stranded copper with PVC insulation
and PVC jacket. Cable shall be UL listed.

SIGNAL AND COMMUNICATION CABLES
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B.  Fiber-Optic:

L.

60551697
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Multimode graded index, tight-buffered, optical glass fiber cores cable:

a.

~

—

Compatible with LED-based transmission system and suitable for fiber optic

Ethernet LAN standards including point-to-point Fiber Optic Inter-Repeater Link

(FOIRL) network, and ANSI standard Fiber Distribution Data Interface (FDDI)

networks.

Do not use cable with plastic fiber core construction.

The number of cables and the number of fibers in each cable shall be as specified

herein and as shown on the Drawings.

Splitter Kits: The cable shall be provided with the necessary number of splitter

kits to accommodate the number of terminations shown for each interconnection

box on the Drawings.

Cable shall be assembled with inner strength members, polyester core separator

tape, Aramid yarn or similar strength members.

Jackets: Inner PVC jacket with rip cord, and polyethylene outer jacket rip cord.

Provide a cable outer jacket that is UV inhibited, fungus resistant and flame

retardant.

Attenuation losses: Shall be 3.5 dB/km or less at a wavelength of 850 nm and 1.0

dB/km or less at a wavelength of 1300 nm.

Bandwidth: Minimum bandwidth shall be 160 MHz-km at 850 nm and 500 MHz-

km at 1300 nm.

Provide cable unaffected by continuous or intermittent submergence in water,

damage from lightning strikes. Shall be resistant to fuel, petro-chemicals and

other caustic or noxious materials.

Cable shall be suitable for indoor and outdoor use conduit installation.

Provide continuous inter- and intra- building installation, closet to closet, suitable

for passing through inside conduit locations directly from outside conduit.

Cable shall be UL listed as type OFN per NEC 770-51 and NEC 770-53.

Cable specifications are as follows:

1) Fiber Size: 62.5 micron/125 micron (core/cladding)

2)  Fiber Count: 12 fibers

3)  Nominal Cable Diameter: 0.256 inches

4)  Nominal Cable Weight: 33 pounds per 1000 ft

5) Crush Resistance: 500 pounds per inch

6) Maximum Tensile Load: 600 pounds (installation)

7) Maximum Tensile Load: 135 pounds (in-service)

8) Minimum Bend Radius: 5.1 inches (installation)

9)  Minimum Bend Radius: 2.6 inches (in-service)

10)  Operating Temperature: -40 to 80degC (core/cadding)

11)  Guaranteed to achieve 300/550 meters at 850/1300 nm for Gigabit Ethernet
(IEEE 802.3z) standard-compliant links.

Single mode, tight-buffered, optical glass fiber cores cable:

a.

Compatible with laser-based transmission system and suitable for fiber optic
Ethernet LAN standards including point-to-point Fiber Optic Inter-Repeater Link
(FOIRL) network, and ANSI standard Fiber Distribution Data Interface (FDDI)
networks.

Do not use cable with plastic fiber core construction.

The number of cables and the number of fibers in each cable shall be as specified
herein and as shown on the Drawings.

SIGNAL AND COMMUNICATION CABLES
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d. Splitter Kits: The cable shall be provided with the necessary number of splitter
kits to accommodate the number of terminations shown for each interconnection
box on the Drawings.

e. Cable shall be assembled with inner strength members, polyester core separator
tape, Aramid yarn or similar strength members.

f. Jackets: Inner PVC jacket with rip cord, and polyethylene outer jacket rip cord.
Provide a cable outer jacket that is UV inhibited, fungus resistant and flame
retardant.

g. Attenuation losses: Shall be 0.5 dB/km or less at a wavelength of 1310 nm and
0.4 dB/km or less at a wavelength of 1550 nm.

h. Provide cable unaffected by continuous or intermittent submergence in water,
damage from lightning strikes.

1. Cable shall be suitable for indoor and outdoor use conduit installation.

] Cable shall be UL listed as type OFN per NEC 770-51 and NEC 770-53.

k. Cable specifications are as follows:

1) Fiber Size: 8.3 micron/125 micron (core/cladding)

2)  Fiber Count: 12 fibers

3)  Nominal Cable Diameter: 0.256 inches

4)  Nominal Cable Weight: 33 pounds per 1000 ft

5) Crush Resistance: 500 pounds per inch

6) Maximum Tensile Load: 600 pounds (installation)

7) Maximum Tensile Load: 135 pounds (in-service)

8) Minimum Bend Radius: 5.1 inches (installation)

9)  Minimum Bend Radius: 2.6 inches (in-service)

10)  Operating Temperature: -40 to 80degC (core/cadding)

23 CONNECTORS AND TERMINALS

A. Shielded Twisted Pair:

L.

Provide terminals as specified in Division 26 Section "Wires, Cables, and Connectors."

B. Ethernet Cable:

L.

Provide RJ45 plug at each end.

C.  Fiber-Optic Cable:

L.

60551697
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Furnish connect micron core/claddings and components and use specific tools and
methods as recommended by the connector manufacturer to form a complete connector
system.
Provide fiber optic SC simplex connectors; multimode and single mode versions to
match cable type. Connectors shall be polymer body with a precision zirconia ferrules.
a. Connector Specifications
1) Insertion Loss: 0.15/0.30 dB (typical/maximum)
2) Durability Delta: 0.1 dB (1000 matings)
3) Operating Temperature: -40 to +80°C
4)  Cable Retention: 40 pounds
Splicing/Splitting
a. Contractor shall field splice each fiber to a pigtail cable at the termination
enclosures. All splices shall be made by the fusion process and shall have a splice
loss no greater than 0.35 dB. Loss measurement shall be performed at the time of
splicing and documentation shall be furnished for each splice. Splice testing shall
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A.

B.

be witnessed by the Owner’s project representative. Prior to stripping the cable,
Contractor shall record the cable length from the cable jacket. This length shall be
documented and included in the test documentation.

MANUFACTURERS
Available Manufacturers: Subject to compliance with requirements, manufacturers offering
control/signal cabling products that may be incorporated in the work include but are not limited

to the following:

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

following:
L. Cables.
a. Alpha Communications.
b. American Insulated Wire Corp.
c. AT&T Network Systems.
d. Belden Div; Cooper Industries.
e. Berk-Tek Company.
f. Cable Continental Cables Co.
g. Furon Dekoron Division.
h. Guardian Products Division, General Cable Corporation.
1. Mohawk Wire & Cable Corp.
J- Phelps Dodge Cable and Wire Co.
k. Pirelli Cable Corp.
2. Connectors.

a. Thomas & Betts Corporation.
b. 3M Company.

PART 3 - EXECUTION

3.1

32

3.3

60551697

A.

A.

A.

B.

INSPECTION

Examine areas and conditions under which communication and signal cables are to be installed.
Notify Engineer/Architect in writing of conditions detrimental to proper completion of the
work. Do not proceed with work until unsatisfactory conditions have been corrected in a
manner acceptable to the Engineer/Architect.

COORDINATION

Coordinate with other work, including wires/cables, boxes, and raceways, as necessary to
interface installations of communication and signal cables with other work.

APPLICATIONS

Use 300 volt rated single or multiple pair signal cables for all analog dc signals (4-20 mA, 1-5
volt, etc.).

Use Ethernet cable for all telephone lines.

SIGNAL AND COMMUNICATION CABLES
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3.5

3.6

60551697

Use Ethernet cable for all control network connections, unless noted otherwise on the
Drawings.

INSTALLATION

General: Install communication and signal cables in accordance with manufacturer's written
instructions, in compliance with NEC, and in accordance with standard industry practice.

Coordinate installation with other work.

Install communication and signal cables without damaging conductors, shield, or jacket. Do
not either in handling or installation bend cable to smaller radii than minimum recommended
by manufacturer. Ensure that medium manufacturer's recommended pulling tensions are not
exceeded. Pull conductors simultaneously where more than one is being installed in same
raceway. Use pulling compound or lubricant where necessary; compound used must not
deteriorate conductor or insulation. Use pulling means, including fish tape, cable, rope, and
basket weave wire/cable grips that will not damage cable or raceway.

Install all cables in conduit.

Splices are allowed only at indicated splice points. Where splices are indicated, use splice and
tap connectors that are compatible with media material.

Tighten connectors and terminals, including screws and bolts, in accordance with
manufacturer's published instructions for torque tightening values.

Cable Terminations: Terminate cables on numbered terminal blocks where cable terminations
are made on backboards and in cabinets and outlet boxes.

Wiring at Backboards and Cabinets: Install conductors parallel to and at right angles to walls.
Bundle, lace, and train the conductors to terminal points with no excess. Use wire distribution
spools at points where cables are fanned or conductors turned. Label each terminal.

Conductor Terminations: Terminate conductors of cables on terminal blocks using tools
recommended by terminal block manufacturer.

GROUNDING

Provide equipment grounding connections for telephone systems as indicated. Tighten
connections to comply with tightening torque specified in UL Standard 486A to ensure
permanent and effective grounding.

FIELD QUALITY CONTROL

Copper Cabling.

1. Provide at least 10-days notice in writing when the cabling network is ready for final
acceptance testing.

2. All testing shall be in the presence of the Owner’s project representative.

3. Test each UTP cable in accordance with EIA/TIA-568B guidelines to Category 6
performance testing parameters.

SIGNAL AND COMMUNICATION CABLES
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4. Factory test results for patch cables will be acceptable where the factory testing
parameters clearly meet or exceed the EIA/TIA-568B guidelines.

5. Electronic test results shall be provided to the Owner’s project representative for review.

6. Any cable that fails to meet its specified performance characteristics shall be replaced
with a new cable and retested.

B.  Fiber-Optic Cabling.

1. Test each fiber strand in accordance with manufacturer's published test procedures.
2. Test each fiber strand at dual wavelengths.
a. 850 nm and 1300 nm for multimode.
3. Cable performance shall meet or exceed the following performance criteria: multimode -

3.75 dB/km at 850 nm and 1.5 dB/km at 1310 nm.

4. Test each fiber strand with an optical time domain reflectometer (OTDR).

5. The OTDR anomaly resolution shall be within one foot in runs up to 1,000 feet in length.

6. Test all cable segments and patch cords for faulty connectors, splices, and terminations
and for the integrity of the cable and its component parts at 850 and 1300 nm multimode.

7. Each connector shall test to a maximum of .1 dB loss.

8. Replace connectors on cables that exceed the .1dB limit and retest.

9. Replace connectors and retest new materials until satisfactory performance is achieved.

10. Use a time domain reflectometer to record transmission characteristics, waveform, and

performance of all fiber strands.

11.  Use an optical loss test set (OLTS) to measure the optical transmission loss (attenuation)
on each optical fiber strand in the system.

12.  Electronic test results shall be provided to the Owner’s project representative for review.

END OF SECTION 26 0523
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PART 1

1.1

A.

1.2

1.3

60551697

SECTION 26 0526

GROUNDING

- GENERAL

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and all divisions of specification sections, apply to this Section.

DESCRIPTION OF WORK

General: The Contractor shall provide the labor, tools, equipment, and materials necessary to
furnish and install grounding materials in accordance with the plans and as specified herein.

Grounding: This section includes solid grounding of electrical systems and equipment. It
includes basic requirements for grounding for protection of life, equipment, circuits, and
systems. Grounding requirements specified in this section may be supplemented in other
sections of these Specifications.

Applications of electrical grounding and bonding work in this section include the following:
Underground metal piping.

Underground metal and steel reinforced concrete structures.
Electrical power systems.

Grounding electrodes.

Counterpoise loops.

Separately derived systems.

Raceways.

Service equipment.

. Enclosures.

0. Equipment.

1.  Lighting standards.

e~ e A e e

QUALITY ASSURANCE

Codes and Standards: Perform all work to furnish and install grounding in compliance with
applicable requirements of governing agencies having jurisdiction and in accordance with these
plans and as specified herein.

1. Electrical Code Compliance: Comply with applicable local electrical code requirements
of the authority having jurisdiction, and National Electrical Code (NEC) as applicable to
electrical grounding and bonding, pertaining to systems, circuits and equipment. Use of
conduit system for ground conductor shall not be allowed.

2. Underwriters' Laboratories, Inc. (UL) Compliance: Comply with applicable requirements
of UL Standards Nos. 467, "Grounding and Bonding Equipment", and 869 "Reference
Standard for Service Equipment”, pertaining to grounding and bonding of systems,
circuits and equipment. In addition, comply with UL Standard 486A, "Wire Connectors
and Soldering Lugs for Use with Copper Conductors". Provide grounding and bonding
products which are UL listed and labeled for their intended usage.

GROUNDING
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3. Institute of Electrical and Electronic Engineers (IEEE) Compliance: Comply with
applicable requirements and recommended installation practices of IEEE Standards 80,
81, 141 and 142 pertaining to grounding and bonding of systems, circuits and equipment.

1.4 SUBMITTALS

A.  General: Furnish manufacturer's product data, test reports, and materials certifications as

required.

B.  Submittals: Submit the following in accordance with Conditions of Contract and Division 01
specification sections:
1. Product data for ground rods, connectors and connection materials, and grounding

fittings. Field testing organization certificate, signed by the Contractor, certifying that
the organization performing field tests complies with the requirements specified in
Quality Assurance below.

2. Report of field tests and observations certified by the testing organization.

1.5 DELIVERY, HANDLING, AND STORAGE

A.  Deliver ground wire properly packaged in factory fabricated type containers, or wound on
NEMA specified type wire reels.

B.  Handle grounding wire carefully to avoid abrading, puncturing and tearing wire insulation.
Ensure that dielectric resistance of the cable is maintained

C. Store grounding materials and ground wire in clean dry space in original containers. Protect
products from weather damaging fumes, construction debris, and traffic.

PART 2 - PRODUCTS
2.1 MATERIALS

A.  Grounding and Bonding Products
1. Products: Of types indicated and of sizes and ratings to comply with NEC. Where types,
sizes, ratings, and quantities indicated are in excess of NEC requirements, the more
stringent requirements and the greater size, rating, and quantity indications govern.
2. Conductor Materials: Copper

B. Wire and Cable Conductors

1. General: Comply with Division 26 Section “Wires, Cables and Connectors”.
2. Equipment Grounding Conductor
a. Minimum ground wire size for power circuits shall be No. 12 AWG, except where

otherwise noted. Wire size No. 8 AWG and larger shall be stranded, and all
smaller wires shall be solid, except where otherwise noted.

b. Minimum ground wire size for control circuits shall be No. 14 AWG, except where
otherwise noted.
c. All wire sizes shown on Plan Drawings, Details, and Sketches are based on

insulated copper wire based on 60 deg C for circuits 125 amperes and less, and the
use of 75 deg C for higher ampere rated circuits.

d. Conductors for grounding system shall be soft or medium hard drawn, stranded,
bare copper, except where otherwise noted.

60551697 GROUNDING
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98]

All conductors buried in ground shall be bare.
Grounding Electrode Conductor: Stranded cable

5. Bare Copper Conductors: Conform to the following:
a. Solid Conductors: ASTM B-3.

b. Assembly of Stranded Conductors: ASTM B-8.
c. Tinned Conductors: ASTM B-33.

R

Identification of Ground Conductors

1. Ground conductors shall have conductor identification.

2. Ground conductor identification shall be as called for in the National Electric Code,
where covered.

3. Ground conductors larger than No. 6 AWG may be identified by taped color coding at all
splices and terminations.

4, Ground conductors No. 6 AWG and smaller shall be color coded.

5. Ground conductor color coding shall be green throughout.

6. Wire markers made of paper tape shall not be used.

Miscellaneous Conductors

1. Ground Bus: Bare annealed copper bars of rectangular cross section with 98 percent
conductivity, rigidly attach to structure.

2. Braided Bonding Jumpers: Copper tape, braided No. 30 gauge bare copper wire,
terminated with copper ferrules.

3. Bonding Strap Conductor/Connectors: Soft copper, 0.05 inch thick and 2 inches wide,
except as indicated.

Connector Products

1. General: Listed and labeled as grounding connectors for the materials used.

2. Pressure Connectors: High conductivity plated units.

3. Bolted Clamps: Heavy duty units listed for the application.

4. Exothermic Welded Connections: Provided in kit form and selected for the specific
types, sizes, and combinations of conductors and other items to be connected.

Grounding Electrodes

1. Ground Rods: Copper clad steel with high strength steel core and electrolytic grade
copper outer sheath, molten welded to core.
a. Size: 3/4 inch by 20 feet.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the work include the following:
1. Anixter Bros., Inc.

Bashlin Industries, Inc.

Buckingham Mfg. Co.

A.B. Chance Co.

Dossert Corp.

Engineered Products Co.

Erico Products, Inc.

Galvan Industries, Inc.

GB Electrical, Inc.

0.  General Machine Products Co., Inc.

S0 PN LR W

GROUNDING
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11.

Hastings Fiber Glass Products, Inc.

12.  Ideal Industries, Inc.
13.  Kearney-National.
14.  McGill Mfg.
15. O-Z/Gedney Co.
16. Raco, Inc.
17. Thomas & Betts Corp.
18.  W.H. Salisbury & Co.
19. Utilco Co.

B. Exothermic Weld Connections
1. Cadweld.
2. Therm-O-Weld.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General

1.

2.

mEO PN

—_ O

12.

60551697
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Ground electrical systems and equipment in accordance with NEC requirements except
where the Drawings or Specifications exceed NEC requirements.

Ground Rods: Locate a minimum of one rod length from each other and at least the same
distance from any other grounding electrode. Interconnect all ground rods with bare
conductors buried at least 24 inches below grade. Connect bare cable ground conductors
to ground rods by means of exothermic welds. Make these connections without damaging
the copper coating or exposing the steel. Drive rods until tops are 2'-6" below finished
floor or final grade except as otherwise indicated.

Metallic Water Service Pipe: Provide insulated copper ground conductors, sized as
indicated, in conduit from the building main service equipment, or the ground bus, to
main metallic water service entrances to the building. Connect ground conductors to the
main metallic water service pipes by means of ground clamps. Where a dielectric main
water fitting is installed, connect the ground conductor to the street side of the fitting. Do
not install a grounding jumper around dielectric fittings. Bond the ground conductor
conduit to the conductor at each end.

Braided Type Bonding Jumpers: Install to connect ground clamps on meter piping to
bypass meters electrically. Use elsewhere for flexible bonding and grounding
connections.

Route grounding conductors along the shortest and straightest paths possible without
obstructing access or placing conductors where they may be subjected to strain, impact,
or damage, except as indicated.

Provide ground rods and ground grid at service entrance equipment as required.

Bond the neutral of each transformer to building steel.

All underground grounding conductors shall be a minimum of 2'-6" below grade.

Provide a ground wire in all feeder circuits.

Provide a ground wire in all branch circuit conduits.

Where grounding conductors are subject to mechanical injury, they shall be protected by
encasement in concrete or installed in a rigid schedule 80 PVC raceway.

All connection of ground conductors to ground rods, bus bars, structural members, pipes,
or fences and splices of ground conductors shall be made by exothermic welds, except
where otherwise noted.

a. All connections to bar lugs shall be exothermic weld or compression type.

GROUNDING
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14.

b. Bolted type connection of ground conductors may only be made where terminal
lugs or blocks have been furnished and installed in equipment by the

Manufacturer.

c. Prior to the installation of any exothermic weld on connector, all connecting
surfaces shall be thoroughly cleaned in accordance with the Manufacturer's
recommendations.

d. Failure to thoroughly clean connecting surfaces shall constitute justifiable ground

to require the Contractor to remove and re-install all similar connections at no
expense to the Owner or Engineer.
The Contractor shall not allow or cause any connection or splice for the grounding
system to be covered up or enclosed until it has been inspected and approved by the
Inspecting Authority.
a. Any connection or splice that is covered up or enclosed before such inspection and
approval shall be uncovered at the Contractor's expense.
b. After it has been inspected and approved, the Contractor shall cover up or enclose
the connection or splice it at his own expense.
The resistance to ground for the entire grounding system shall not exceed 25 ohms under
normal dry conditions. Tests of grounding resistance shall not be made within 24 hr after
a rainfall. If, after testing the system, it is found that the resistance exceeds the specified
value, the Contractor shall install the necessary number of ground rods to reduce the
resistance to less than the specified value.

B. Connections

1.

60551697
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General: Make connections in such a manner as to minimize possibility of galvanic
action or electrolysis. Select connectors, connection hardware, conductors, and
connection methods so metals in direct contact will be galvanically compatible.
a. Use electroplated or hot tin coated materials to assure high conductivity and make
contact points closer in order of galvanic series.
b. Make connections with clean bare metal at points of contact.
c. Coat and seal connections involving dissimilar metals with inert material such as
red lead paint to prevent future penetration of moisture to contact surfaces.
Exothermic Welded Connections: Use for connections to structural steel, connections to
ground rods, and for all underground connections. Install at connections to ground rods.
Comply with manufacturer's written recommendations. Welds that are puffed up or that
show convex surfaces indicating improper cleaning are not acceptable.
Terminate insulated equipment grounding conductors for feeders and branch circuits with
pressure type grounding lugs. Where metallic raceways terminate at metallic housings
without mechanical and electrical connection to the housing, terminate each conduit with
a grounding bushing. Connect grounding bushings with a bare grounding conductor to
the ground bus in the housing. Bond electrically non-continuous conduits at both
entrances and exits with grounding bushings and bare grounding conductors.
Tighten grounding and bonding connectors and terminals, including screws and bolts, in
accordance with manufacturer's published torque tightening values for connectors and
bolts. Where manufacturer's torquing requirements are not indicated, tighten connections
to comply with torque tightening values specified in UL 486A and UL 486B.
Compression Type Connections: Use hydraulic compression tools to provide the correct
circumferential pressure for compression connectors. Use tools and dies recommended by
the manufacturer of the connectors. Provide embossing die code or other standard method
to make a visible indication that a connector has been adequately compressed on the
ground conductor.

GROUNDING
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6. Moisture Protection: Where insulated ground conductors are connected to ground rods or
ground buses, insulate the entire area of the connection and seal against moisture
penetration of the insulation and cable.

Underground Distribution System Grounding

1. Manholes, Handholes, and Underground Pullboxes: Install a driven ground rod close to
the wall and set the rod depth such that 4 inches will extend above the finished floor.
Where necessary, install ground rod before the manhole is placed and provide a No. 1
AWG bare tinned copper conductor from the ground rod into the manhole through a
waterproof sleeve in the manhole wall. Protect ground rods passing through concrete
floor with a double wrapping of pressure sensitive tape or heat shrunk insulating sleeve
from 2 inches above to 6 inches below the concrete. Seal floor opening with waterproof
nonshrink grout.

2. Connections at Manholes, Handholes, and Underground Pullboxes: Connect exposed
metal parts, such as inserts, cable racks, pulling irons, ladders, and cable shields within
each manhole or handhole to the ground rod or ground conductor. Connect circuit ground
wire to ground rod. Make connections with minimum No. 4 AWG stranded hard drawn
copper wire. Train conductors plumb or level around corners and fasten to manhole or
handhole walls. Connect to cable armor and cable shields by means of tinned terminals
soldered to the armor or shield, or as recommended by manufacturer of splicing and
termination Kkits.

3. Grounding System: Ground noncurrent carrying metallic items associated with
manholes, substations, and pad mounted equipment by connecting them to bare
underground cable and grounding electrodes arranged as indicated.

APPLICATION
Equipment Grounding Conductor Application: Comply with NEC Article 250 for sizes and

quantities of equipment grounding conductors, except where larger sizes or more conductors are
indicated. Use of conduit system for ground conductor shall not be allowed.

1. Install separate insulated equipment grounding conductors with circuit conductors for the
following in addition to those locations where required by code:
a. Feeders and branch circuits.

2. Nonmetallic Raceways: Install an insulated equipment ground conductor in nonmetallic

raceways unless they are designated for telephone or data cables.
Underground Conductors: Bare, tinned, stranded copper except as otherwise indicated.

Separately derived systems required by NEC to be grounded shall be grounded in accordance
with NEC paragraph 250-30.

Metal Poles Supporting Outdoor Lighting Fixtures: Ground pole to a grounding electrode as
indicated in addition to separate equipment grounding conductor run with supply branch circuit.

FIELD QUALITY CONTROL

Independent Testing Organization: Arrange and pay for the services of a qualified independent
electrical testing organization to perform tests described below.

Test the complete station ground system for continuity and for resistance to ground using an
electrical ground resistance tester.

GROUNDING
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C.  Ground test shall be performed only after two days of dry weather. Dry weather is defined as
0.0-inch of precipitation in a 48 hour period.

D.  Use a hand-cranked or motor-driven ground test set by Biddle, or approved equal.

E. Resistance to ground shall be 5 ohms or less. Drive additional ground rods as required to meet
the 5 ohm maximum resistance.

F. All tests are to be witnessed by the Owner's Representative. Notify the Owner's Representative
at least 24 hours in advance of testing.

END OF SECTION 26 0526
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PART 1

1.1

A.

1.2

1.3

60551697

SECTION 26 0529

SUPPORTING DEVICES

- GENERAL

RELATED DOCUMENTS

General: Drawings and general provisions of Contract, including General and Supplementary
Conditions and all divisions of specification sections, apply to work of this Section.

This section is a Division 26 section and is a part of each Division 26 section making reference
to electrical supporting devices specified herein.

DESCRIPTION OF WORK

General: The Contractor shall provide the labor, tools, equipment, and materials necessary to
furnish and install supporting devices in accordance with the plans and as specified herein.

Supports: Types of supports, anchors, sleeves and seals specified in this section include the
following:

Clevis hangers.

Riser clamps.

C-clamps.

I-beam clamps.

One hole conduit straps.
Two hole conduit straps.
Round steel rods.

Lead expansion anchors.
. Toggle bolts.

0. Wall and floor seals.

1. U-channel strut system.

e e AN O S e

Supports, anchors, sleeves and seals furnished as part of factory fabricated equipment, are
specified as part of that equipment assembly in other divisions and Division 26 sections.

QUALITY ASSURANCE

Codes and Standards: Perform all work in compliance with applicable requirements of
governing agencies having jurisdiction and in accordance with these plans and as specified
herein.

I. National Electrical Code (NEC) Compliance: Comply with NEC requirements as
applicable to construction and installation of electrical supporting devices.

2. Manufacturer's Standardization Society (MSS) Compliance: Comply with applicable
MSS standard requirements pertaining to fabrication and installation practices for pipe
hangers and supports.

3. National Electrical Contractors Association (NECA) Compliance: Comply with NECA's
"Standard of Installation" pertaining to anchors, fasteners, hangers, supports, and
equipment mounting.

SUPPORTING DEVICES
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4. Underwriters' Laboratories, Inc. (UL) Compliance: Provide electrical components which
are UL listed and labeled.

5. Federal Specification (FS) Compliance: Comply with FS FF-S-760 pertaining to
retaining straps for conduit, pipe and cable.

1.4 DEFINITIONS

A.  Abbreviations
L. PVC: Polyvinyl chloride.

B.  Finished Locations: The following are defined as finished locations:
1. Areas with carpet or tile floors.
2. Areas with lay-in ceiling tile, fixed ceiling tile, and special architectural ceiling treatment.

3. Areas with tiled, plastered, or paneled walls.
C.  Interior Locations: The following are defined as interior locations:
1. Any location within the boundaries of the foundation of any building.

2. Any location within the superstructure of other structures not classified as buildings.

D.  Wet Locations: The following are defined as wet locations:

1. All exterior locations.
2. All interior locations below grade.
3. All interior locations where wet materials are processed, pumped, transported, or stored.
E. Corrosive Locations: The following are defined as corrosive locations.
1. All locations with chemical feed/transfer equipment
2. All locations with chemical storage tanks
3. All locations where chemical storage drums are located.
F. Hazardous (classified) Locations: The following are defined as hazardous (classified) locations.
I. All hazardous (classified) locations and their hazard classification are shown.
1.5 SUBMITTALS
A.  General: Furnish manufacturer's product data, test reports, and materials certifications as
required.
B.  Submit the following in accordance with Conditions of Contract and Division 01 specification
sections:
1. Product data for the U-channel strut system.
1.6 DELIVERY, HANDLING, AND STORAGE

A.  Deliver supporting devices properly packaged in factory fabricated type container.

B. Store supporting devices in clean dry space in original containers. Protect products from
weather damaging fumes, construction debris and traffic.

C.  Handle supporting devices carefully to avoid damage.

60551697 SUPPORTING DEVICES
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PART 2 - PRODUCTS

2.1 MANUFACTURED SUPPORTING DEVICES
A.  Raceway Supports: Products shall include but are not limited to the following:

I. Materials
a. Corrosive locations. Type 316 stainless steel or PVC coated galvanized steel.
b. Exterior locations. Type 316 stainless steel.
c. All other locations. Steel or malleable iron, electro-galvanized.

2. Clevis Hangers: For supporting rigid metal conduit.
a. 3/8-inch rod for 2 inch and smaller conduit.
b. 1/2-inch rod for 2 1/2 inch and larger conduit.

3. Threaded Rod: 1/2-inch minimum size except as stated in 1 above with hexagon nuts.

4. Beam Clamp: With 1/4-inch tapped side and back holes for attachment of conduit
clamps.

5. Swivel Beam Clamp: Swivel eye hook, closed in the installed position, swivel eye
tapped for the threaded rod, and jamb nut.

6. One-Hole Conduit Straps: One hole.

7. Clamp Backs: For use with one hole conduit strap to support conduit away from wall or
ceiling surface.

8. Conduit Hangers: For hanging conduit from beam clamps, 1/4-20 closure bolt and square
nut, hole for 1/2-13 threaded rod.

9. Conduit Spacers: Nonmetallic spacers to support conduit and maintain spacing during
concrete pours.

10. Manufacturers: Subject to compliance with requirements, available manufacturers

include, but are not limited to, the following:
Appleton.

Cal Conduit Products.

Cantex, Inc.

Carlon.

Cooper B-line

Crouse-Hinds.

Gibson Stainless and Specialty, Inc.
Killark.

Occidental Coating Co.

Raco, Inc.

Robroy.

Thomas & Betts Corp.

AT ER MO a0 o

B.  Cable and Cord Supports

L.

60551697
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External Cable Grips

a. For flexible cords and cables longer than 6 feet and steel support wire.

b. Lace type split wire mesh.

c. Single or double weave as required to support the load with a safety factor of 10
times the supported load.

d. Type 302/304 stainless steel

Manufacturers:  Subject to compliance with requirements, available manufacturers

include, but are not limited to, the following:

a. B-Line Systems.

b. Condux International, Inc.

c. Kellems, Division of Hubbell, Inc.

SUPPORTING DEVICES
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d. 0O-Z/Gedney.
e. Pass & Seymour/Legrand.
f. Red Seal Electric Co.

U-CHANNEL STRUT SYSTEMS

General

1. Provide equipment that is listed and labeled.

2. U-channel

3. Materials
a. Corrosive locations: Type 316 stainless steel.
b. Exterior locations: Type 316 stainless steel.

c. All other locations: Cold rolled steel, ASTM A570, grade 33, 12 gauge, hot dip
galvanized after fabrication.

4, Outside dimensions of 1-5/8 inch x 1-5/8 inch, unless otherwise noted.

5. Holes, 9/16 inch diameter at 1-7/8 inch on center, unless otherwise noted.

6. Provide spring nuts, clamps, hangers, and hardware made of the same materials at the U-
channel.

Manufacturers: Subject to compliance with requirements, available manufacturers include, but
are not limited to, the following:

Cooper/B-Line.

Gibson Stainless and Speciality, Inc.

Kindorf/Thomas & Betts.

Seasafe, Inc.

Unistrut Corporation.

Al ol e

FABRICATED SUPPORTS

General.

1. Constructed of individual structural shapes or assemblies of structural shapes welded
together to form a complete, secure, and durable assembly.

2. Structural tubing, angles, channels, or W-shapes as shown on the drawings or required to
support equipment or systems.

3. Size support members to perform their support functions without deflection of more than

one half percent of total height for vertical members and 1 percent of total span for other
than vertical members.
4. Materials

a. Corrosive locations: Type 316 stainless steel.
b. Exterior locations: Type 316 stainless steel.
c. All other locations: Cold rolled steel, ASTM A 36 hot dip galvanized after
fabrication.
Fabrication
1. Steel: Assemble fabricated supports by full penetration welded connections.
2. Ground welds smooth and flush.
3. Wire brush areas around welds to remove slag and spall.

SUPPORTING DEVICES
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WALL AND FLOOR SEALS

General: Provide seals around conduits that penetrate below grade or water-bearing concrete
walls and floors.

Wall Opening

1. New Walls: Molded non-metallic high density polyethylene sleeves with integral water
stop and end caps to prevent deformation during concrete pour.

2. Existing Walls: Core drilled hole, size as recommended by seal manufacturer.

Modular seal.

1. Inter-locking synthetic rubber links shaped to fill the annular space between the conduit
and the wall opening.
2. Glass reinforced nylon polymer pressure plates.

3. Type 316 stainless steel bolts and flange hex nuts.

Manufacturers: Subject to compliance with requirements, available manufacturers include, but
are not limited to, the following:

1. PSI-Thunderline/Link-Seal.

2. Or approved equal.

FIRE-STOPS

General

1. Provide fire-stops around any electrical work penetrating fire rated walls, floors, or
ceilings.

2. Provide fire-stops that conform to the following:
a. UL Standard 1479, "Penetration Fire-stop Systems."
b. UL Standard 263, "Fire Tests of Building Construction and Materials."

Busway, Cable Tray, Armored Cable, and Conduit Penetration Fire-Stopping

1. Provide expanding foam or elastomeric putty or pillows to fire-stop penetrations in fire
rated assemblies.

a. RTV Foam

1) Dow Corning 3-6548 Silicone RTV Foam.

2) 3M Fire Barrier 2001 Silicone RTV Foam.
b. Elastomeric Putty

1) 3M Fire Barrier 2000 (nonslump).

2) 3M Fire Barrier 2003 (self-leveling).

3)  Nelson CLK N/S (nonsag).

4) Nelson CLK S/L (self-leveling).

2. Provide fire resistive panels on both sides of the fire barrier penetration if required to
obtain the necessary fire resistance rating or to provide a cofferdam to restrain the sealant
material during the installation and curing process.

a. 3M Fire Barrier CS-195+.
b. Nelson CPS.
c. Or approved equal.

SUPPORTING DEVICES
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2.6

A.

B.

ANCHORS AND FASTENERS
General
1. Provide anchors and fasteners, including bolts, nuts, washers of types, sizes and materials
indicated.
2. Materials
a. Corrosive locations: Stainless steel.
b. Exterior locations: Stainless steel.
c. All other locations: Galvanized steel.
3. Anchors for securing 3/4 or 1 inch conduit straps and device boxes to sound concrete

walls and ceilings shall be self-tapping anchors, similar and equal to Hilti Kwik-Con II or
ITW Buildex Blue Max, 3/16 inch by minimum 1 1/4 inches long, in areas not requiring
stainless steel.

4. For anchors for use in securing conduit larger than 1 inch, heavier equipment than device
boxes, and all fasteners to be used in areas enumerated above as requiring stainless steel
fasteners, provide stud type expansion anchors, drop-in two-piece expansion anchors, or
adhesive stud anchors, similar and equal to Hilti Kwik-Bolt II, Hilti HDI Drop-in, or Hilti
HVA Adhesive Anchor System.

5. Lead Expansion Anchors: 1/2 inch.

6. Toggle Bolts: Springhead, 3/16 inch x 4 inch.

Manufacturers: Subject to compliance with requirements, available manufacturers include, but
are not limited to, the following:

Star Expansion Co.
U.S. Expansion Bolt Co.

1. Ackerman Johnson Fastening Systems Inc.
2. Ideal Industries, Inc.

3. Hilti.

4. Joslyn Manufacturing and Supply Co.

5. ITW Buildex.

6. Ideal Industries, Inc.

7. Rawlplug Co.

8.

0.

PART 3 - EXECUTION

3.1

60551697

A.

B.

C.

INSTALLATION OF SUPPORTING DEVICES

Install hangers, anchors, sleeves and seals as indicated, in accordance with manufacturer's
written instructions and with recognized industry practices to insure supporting devices comply
with requirements. Comply with requirements of NECA and NEC for installation of supporting
devices.

Coordinate with other electrical work, including raceway and wiring work, as necessary to
interface installation of supporting devices with other work.

Install hangers, supports, clamps and attachments to support piping properly from building
structure. Arrange for grouping of parallel runs of horizontal conduits to be supported together
on trapeze type hangers where possible. Install supports with spacings indicated and in
compliance with NEC requirements.

SUPPORTING DEVICES
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D. Install conduit seals for conduit penetrations of slabs on grade and exterior walls below grade
and where indicated. Tighten sleeve seal screws until sealing grommets have expanded to form
watertight seal. Provide seals for the interior of conduits which penetrate exterior or water
bearing walls, consisting of gland type sealing bushings or RTV closed cell silicone foam.

END OF SECTION 26 0529

60551697 SUPPORTING DEVICES
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SECTION 26 0533
RACEWAY
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A.  Section Includes
1. Flexible metal conduit (FMC).
2. Intermediate metal conduit (IMC).
3. Liquid-tight flexible metal conduit (LFMC).
4. Liquid-tight flexible non-metallic conduit (LFNC).
5. PVC coated rigid metal conduit.
6. Rigid aluminum conduit (RAC).
7. Rigid non-metallic conduit (RNC).
8. Surface raceway.
9. Wireway.

B. Related Sections

1. Division 01 section "Submittal Procedures."
2. Division 26 section "Basic Electrical Requirements."
3. Division 26 section "Basic Electrical Materials and Methods."
4. Division 26 section "Grounding."
5. Division 26 section "Supporting Devices."
6. Division 26 section "Electrical Identification."
7. Division 31 section "Excavation and Fill."
1.3 REFERENCES

A. Unless otherwise stated, references are to the latest edition of the standard.

B.  American National Standards Institute (ANSI)
1. C80.1 Standard for Electrical Rigid Steel Conduit (ERSC).
2. C80.3 Standard for Steel Electrical Metallic Tubing (EMT).
3. C80.5 Standard for Electrical Rigid Aluminum Conduit (ERAC).

C.  National Electrical Contractors Association (NECA) Electrical Installation Standards
1. 101-2006 Standard for Installing Steel Conduit (Rigid, IMC, EMT)
2. 102-2004, Standard for Installing Aluminum Rigid Metal Conduit
3. 111-2003, Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC)

D.  National Electrical Manufacturers Association (NEMA)
1. RN 1 Polyvinyl-chloride (PVC) Externally Coated Galvanized Rigid Steel Conduit and
Intermediate Metal Conduit.

60551697 RACEWAY
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2. TC-2 Electrical Polyvinyl Chloride (PVC) Conduit.

E. National Fire Protection Association (NFPA)
1. NFPA70 — The National Electrical Code (NEC).

F. Underwriter's Laboratory (UL)

Standard 1 Flexible Metal Conduit

Standard 5 Surface Metal Raceway and Fittings

Standard 6 Rigid Metal Conduit

Standard 50 Enclosures for Electrical Equipment

Standard 360 Liquid-Tight Flexible Steel Conduit
Standard 467 Grounding and Bonding Equipment
Standard 514A Metallic Outlet Boxes

Standard 514B Fittings for Cable and Conduit

9. Standard 651 Schedule 40 and 80 Rigid PVC Conduit

10.  Standard 651A Type EB and A Rigid PVC Conduit and HDPE Conduit
11.  Standard 797 Electrical Metallic Tubing

12.  Standard 1242 Intermediate Metal Conduit

13.  Standard 1660 Liquid-Tight Flexible Nonmetallic Conduit

PN RO =

1.4 DEFINITIONS

A.  Abbreviations
1. AHIJ: Authority having jurisdiction.
2. NRTL: Nationally recognized testing laboratory.
3. PVC: Polyvinyl chloride.

B.  Finished Locations: The following are defined as finished locations:
1. Areas with carpet or tile floors.
2. Areas with lay-in ceiling tile, fixed ceiling tile, and special architectural ceiling treatment.
3. Areas with tiled, plastered, or paneled walls.

C.  Interior Locations: The following are defined as interior locations:
1. Any location within the boundaries of the foundation of any building.
2. Any location within the superstructure of other structures not classified as buildings.

D.  Wet Locations: The following are defined as wet locations:

I. All exterior locations.
2. All interior locations below grade.
3. All interior locations where wet materials are processed, pumped, transported, or stored.
E. Corrosive Locations: The following are defined as corrosive locations.
1. All locations with chemical feed/transfer equipment
2. All locations with chemical storage tanks
3. All locations where chemical storage drums are located.
F. Hazardous (Classified) Locations: The following are defined as hazardous (classified)
locations.
1. All hazardous (classified) locations and their hazard classification are shown.
1.5 SUBMITTALS
60551697 RACEWAY
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1.6

1.7

1.8

A.

General

1. Comply with the requirements of Division 01 Section “Submittal Procedures”.

2. Submit information as described below.

3. Provide all information necessary to determine compliance with the plans and
specifications.

4. Identify all products submitted as substitutions.

Product Data
1. Manufacturer’s technical product data sheets for all products specified in this section.
2. Delete or cross out all inappropriate or non-applicable information.

Shop Drawings

1. Materials list. Submit a list with quantities, manufacturer’s name, and catalog numbers.
2. Dimensional drawings. Submit dimensional drawings for all products.

3. Mounting details.

4. Wiring diagrams: Submit wiring diagrams for all products.

a. Show all components and features specified.
b. Differentiate between factory and field installed wiring and components.
Samples

Quality Control Submittals
1. Test Reports
a. Field test report. Submit certified copies of the field test reports.

QUALITY ASSURANCE

Regulatory Requirements: Comply with the following:

1. All applicable federal, state, and local codes and regulatory requirements.
2. National Electrical Code (NEC).

DELIVERY, STORAGE, AND HANDLING

General: Comply with Division 1 Product Requirements Sections.
Packing and shipping

1. Package equipment as required to prevent damage during shipment.
2. Mount heavy items on pallets or skids to facilitate handling.
Storage and protection

1. Store the products until they can be installed.

2. Meet the storage requirements of the manufacturer.

PROJECT/SITE CONDITIONS

Field Measurements: Field verify all locations and dimensions.

PART 2 - PRODUCTS

2.1

60551697

PRODUCT REQUIREMENTS — GENERAL

RACEWAY
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2.2

60551697

General

1. Provide new and unused products of current manufacture.
2. Provide products free from defects affecting performance.
Listing and Labeling

1. Provide UL listed and labeled products.
2. Provide products listed and labeled by an approved independent NRTL.
3. Products not bearing an NRTL label must be pre-approved in writing by the AHJ.

CONDUITS

Minimum Conduit Size

1. For Connection to Recessed Lighting Fixtures: 1/2 inch.

2. For Connection to Field Instruments with Only 1/2 Inch Openings or Hubs: 1/2 inch.
3. Duct Banks: 1 inch.

4. All Other Uses: 3/4 inch.

Metal Conduit and Tubing
1. Rigid Aluminum Conduit: Rigid aluminum conduit, threaded type, ANSI C80.5, UL6A.
2. Intermediate Steel Conduit. Intermediate grade, hot dip galvanized, ANSI C80.1, UL

1242.
3. Flexible Metal Conduit. Continuous, spirally wound, interlocked aluminum, UL 1
4. Liquid-tight Flexible Metal Conduit: Continuous, spirally wound, interlocked aluminum,
flexible liquid-tight PVC jacket, UL 360.
5. Available Manufacturers: Subject to compliance, metal conduit manufacturers include,
but are not limited to:
a. AFC.
b. Alflex Corp.
c. Allied Tube and Conduit.
d. Alumax.
e. Electri-Flex Company.
f. LTV Steel Tubular Products Co.
g. Occidental Coating Co.
h. Perma-Cote Industries.
1. Robroy Industries, Inc.
J- Shamrock Conduit Products.
k. Tiften Aluminum Co.
L. Triangle PWC, Inc.
m. VAW of America Inc.
n. Wheatland Tube Co.

Nonmetallic Conduit

1. Rigid Nonmetallic Conduit: PVC, Schedule 40, NEMA TC-2, UL 651.

2. Rigid Nonmetallic Conduit (Heavy Wall): PVC, Schedule 80, NEMA TC-2, UL 651.

3. Liquid-tight Flexible Nonmetallic Conduit: Continuous hard PVC spiral encapsulated
with flexible PVC, UL 1660.

4. Available Manufacturers: Subject to compliance, non-metallic conduit manufacturers
include, but are not limited to:
a. Alflex.
b. Cantex Industries.
c. Carlon.
RACEWAY
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d. Certainteed.
e. Cole Flex-Corp.
f. Electric-Flex.

CONDUIT FITTINGS AND ACCESSORIES

Conduit Bodies

1. Provide covers and gaskets secured with corrosion resistant screws.

2. Rigid Metal: Threaded aluminum, UL 514B.

3. Hazardous locations. Threaded aluminum approved for hazardous locations as identified
on plans.

4, Nonmetallic: PVC, molded solvent weld connector, UL 514B.

Locknuts: Galvanized steel, bonding type with sharp edge for digging into metal, UL 514B,
NEMA FB-1. Set screw type grounding terminal where required.

Bushings: Malleable iron, galvanized, integrally molded insulation, UL 514B, NEMA FB-1.
Set screw type grounding terminal where required.

Conduit Hub Assemblies: Cast metal, ribbed body with female threads, o-ring gasket, integral
conduit nipple with insulated throat, grounding type locknut, UL 514B.

Expansion Fittings

1. Rigid Aluminum Conduit: Aluminum body and sleeve, threaded ends, grounding type,
rated for location where required.

2. Rigid Non-Metallic Conduit: PVC body and sleeve, two o-rings, socket connector each
end.

Other Fittings

1. Rigid Metal: Threaded aluminum.

2. Liquid-Tight Flexible Metal: Compression type, galvanized steel or malleable iron body,
steel ferrule, sealing gland and gasket, insulated throat.

3. Rigid Nonmetallic: PVC, molded solvent weld connector, NEMA TC 3.

4. Liquid-Tight Flexible Nonmetallic: PVC, one piece body, compression ferrule, sealing
gland and gasket.

Explosion-Proof Seals: Rated use in Class I, Division 1, Group D atmosphere.
Explosion-proof couplings. Braided wire outer jacket, insulating inner liner, threaded ends,
liquid-tight, length as required. Rated for use in Class I, Division 1, Group D hazardous

locations.

Conduit Seals
1. Duct Sealing Putty

a. Gray pliable mastic.
b. Non-shrink, non-hardening and UV resistant.
c. Compatible with wire insulation.
d. Listed for use with conduit sealing fitting.
2. Mechanical Seals
a. Internal sealing bushing.
b. Two stainless steel pressure discs

RACEWAY
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c. Three stainless steel socket head cap screws

d. Neoprene gasket.

e. Pressure discs and gasket factory predrilled to match size/quantity of cables.

f. Rated to withstand 50 pounds per square inch gauge (psig) water or gas pressure.
3. Expanding foam sealant

a. Two part foam that expands in place to fill voids between cables and conduits.

b. Compatible with wire/cable insulation.

c. Withstands 15 feet of water head.
4. Expanding Foam Fire Stop Sealant
a. Two part silicone foam that expands to fill voids between cables and conduits.
b. Compatible with wire/cable insulation.
c. Intumescent, listed as a fire barrier.

J. Available Manufacturers: Subject to compliance, conduit fitting manufacturers include, but are
not limited to:
1. Fittings
a. Adalet/PLM.
Appleton Electric.
c Carlon.
Condux International, Inc.
e Crouse-Hinds.
f. Delta Industrial Products.
Electri-Flex Company.
Killark Electric Mfg. Co.
1. Kraloy Products Co.
J- 0.Z. Gedney.
Perma-Cote Industries.
1. Raco.
m.  Robroy Industries.
. Spring City Electrical Mfg. Co.
0. Steel City.
Sealants
a. 3IM.
. Dow.
c. Gardner Bender Electrical.
. Panduit.

d
g.
h.
k
n
b
d

2.4 WIREWAYS

A.  General Purpose Wireways. NEMA 1 steel, front accessible, totally enclosed with bolted
covers. Finished with rust-inhibiting primer and gray baked enamel finish.

B. Oil-tight Wireways. NEMA 12, oil-tight and dust-tight steel with hinged cover and gasket,
external latches, and flanged joints with gaskets. Finished with gray baked enamel inside and
outside.

C.  Watertight Wireways. NEMA 4X, watertight, corrosion resistant stainless steel with hinged
cover and gasket, screw clamps, and flanged joints with gaskets.

D.  Available Manufacturers. Subject to compliance, wireway manufacturers include, but are not
limited to:

60551697 RACEWAY
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2.5

i e A

American Electric.

Anchor Electric Co.

B-Line Systems, Inc.

Circle AW Products.

Cross Brothers, Inc.

Erickson Electric Equipment Co.
GS Metals Corp.

Hoffman Engineering Co.
Square D Company.

Wadsworth Electric Manufacturing Co., Inc.

SURFACE RACEWAYS

Metal Raceways.

primer suitable for painting.

[Aluminum] [Galvanized steel] with snap-on covers.
screw, knockouts in base approximately 8 inches on center.

1/8-inch mounting
Finished with rust-inhibiting

Nonmetallic Raceways. Two piece construction, rigid PVC with matte texture conforming to
UL 94.

Available Manufacturers. Subject to compliance, surface raceway manufacturers include, but
are not limited to:
Surface Metal Raceway.

1.

SR Mo A0 TP no B
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Alrey-Thompson Co., Inc.
Allied Tube & Conduit.
American Electric.
B-Line Systems, Inc.
Butler Mfg. Co.

Erickson Electrical Equipment Co.
GS Metals Corp.

Haydon Corp.

Hoffman Engineering Co.
Isoduct Energy Systems.
Isotrol Systems.
Keystone/Rees, Inc.

SL Industries, Inc.

Square D Co.

The Wiremold Co.

urface Nonmetallic Raceway.

Anixter Brothers, Inc.

Hoffman Engineering Co.
Hubbell, Inc.

JBC Enterprises, Inc.

Panduit Corp.

Premier Telecom Products, Inc.
Thermotools Co.

The Wiremold Co.

PART 3 - EXECUTION

3.1
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A. Verification of Conditions:

1. Inspect installed work prior to performing the work of this section.
2. Verify that the project has progressed to a point where this installation may begin.
B.  Material Inspection.

C.  Discrepancies:

1. Immediately notify the Engineer in writing of conditions detrimental to proper
completion of the work.

2. Correct all unsatisfactory conditions before proceeding with installation.

3. Resolution must be acceptable to the Engineer.

32 RACEWAY APPLICATIONS
A.  Conduit

1. Connections to Motors or Vibrating Equipment
a. Hazardous locations: Flexible coupling rated for the area.
b. Corrosive locations: Liquid-tight flexible non-metallic conduit, 18 inch maximum

length.

Wet locations: Liquid-tight flexible metal conduit, 18 inch maximum length.
All other locations: Liquid-tight flexible metal conduit, 18 inch maximum length.
oncealed in Walls and Fixed Ceilings
Hazardous locations: Do not conceal conduits.
Corrosive locations: Do not conceal conduits.
Wet locations: Do not conceal conduits.
Finished locations: Rigid aluminum conduit.
All other locations: Do not conceal conduits.
oncealed in Accessible Floors and Ceilings
Finished locations: Rigid aluminum conduit.
Connections to lighting fixtures: Flexible metal conduit, 6 feet maximum length.
All other locations: Rigid aluminum conduit.
oncealed in Concrete
Hazardous locations: Schedule 40 PVC conduit.
Corrosive locations: Schedule 40 PVC conduit.
Wet locations: Schedule 40 PVC conduit.
Transitions from concealed in concrete to exposed: Schedule 80 PVC conduit.
All other locations: Schedule 40 PVC conduit.
5. Exposed
a. Hazardous locations: Rigid aluminum conduit.
b Corrosive locations: Schedule 80 PVC conduit.
c. Wet locations: Rigid aluminum conduit.
d
e

w
OO0 TP AT Qe T QeC

Finished locations: Do not expose conduits in finished areas.
All other locations: Rigid aluminum conduit.
6. Underground
a. Direct buried: Schedule 80 PVC conduit
b. Concrete encased: Schedule 40 PVC conduit.

c. Transitions from underground to exposed: PVC coated RMC.
B.  Fittings
1. Use threaded fittings and conduit bodies for rigid aluminum conduit.
2. Use reducing couplings or bushings for transitions between conduit sizes.
60551697 RACEWAY
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Conduit Seals
1. Use hazardous location sealing fitting where required by the NEC.

2. Use expanding foam fire stop sealant in fire rated wall, floor, and ceilings.
3. Use mechanical seals in exterior below grade walls, floors, and ceilings.
4. Use expanding foam sealant for all other conduit seals.

Wireways

I. Finished locations: Do not use wireways in finished locations.

2. All other locations: Use NEMA 4X wireways.

Surface raceway:

1. Use only where shown.
PREPARATION
Surface Preparation
1. Carefully lay out the work in advance.
2. Perform all cutting, drilling, etc. without damaging the building surfaces or equipment.
Rough-in
1. Refer to equipment submittals for rough-in requirements.
2. Verify rough-in locations by field measurements.
3. Maintain all manufacturer recommended clearances.
CONDUIT INSTALLATION
General
1. Install raceways in accordance with the following:
a. Manufacturer's written installation instructions

b. NECA 1, NEC, and UL

Remove and replace the damaged raceways with new undamaged material.

Install plumb and level.

Install complete runs before pulling in cables or wires.

Cap all conduits after installation with factory made closures.

Install pull rope in all spare or empty conduits.

Use polypropylene or monofilament plastic line with not less than 200-1b tensile strength.
Make pull-line continuous from outlet to outlet, with two feet of slack at each outlet.
. Embed the ends in duct sealing compound.

0. Provide enough slack in flexible conduits to facilitate maintenance of equipment.

1. Limits bends between pull points to no more than 4 bends totaling 360 degrees.

— 20PN LA W

Field fabrication and assembly

1. General
a. Make all bends with standard conduit bending tools and machines.
b. Do not to distort or vary the internal diameter when field bending.
c. Keep legs of bends in the same plane.
d. Keep straight legs of offsets parallel, unless otherwise indicated.
e. Make couplings and connections watertight.
f. Remove and replace dented or deformed conduit with new undamaged material.
g. Cut conduits straight
h. Ream cut ends to remove burrs.

RACEWAY
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C.  Routing

L.

60551697
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Rigid Aluminum Conduit

a.
b.
C.

Ream cut ends before threading.
Do not use running threads at conduit joints and terminations.
Clean the threads and conduit interior with a degreasing spray.

PVC Coated RMC

a.

General

1)  Follow general conduit installation requirements except as modified below.

2) Follow the manufacturer’s recommended installation procedures.

3) Protect PVC coating on conduit and fittings from damage prior to and
during the Work.

Cutting and threading.

1) Cut conduit using only roller cutters.

2)  Replace pipe vise jaws with jaws designed for use with PVC coated conduit.

3) Use power drive unit inserts designed for use with PVC coated conduit.

4)  Use half shell conduit clamps in chain vises.

5) Machine threading tool stationary guide to accommodate the PVC coating.

6)  Make longitudinal release cuts in the PVC coating before threading.

7) Clean the threads and conduit interior with a degreasing spray.

8) Apply touchup compound to any unprotected metal.

Bending

1) Use bending shoes specifically designed for PVC coated conduit in
mechanical bending equipment.

2)  Use shoes one size larger than the size of the conduit when hand bending.

3)  Use bending hickeys that have a PVC coating.

Assembly

1) Use strap wrenches or wide jaw pliers designed for PVC coated conduit.

2)  Use nut drivers for encapsulated fasteners on conduit body and enclosure
covers.

Repair and replacement

1) If PVC coating of conduit or fittings is damage during installation, remove
and replace with new undamaged materials.

2) Repair minor scratches or damage in PVC coating with touchup compound
where allowed by the Owner’s representative.

Rigid Nonmetallic Conduit

a.
b.

Solvent weld all joints in PVC conduit to provide a watertight seal.
Provide a seal that maintains pressure of 25 pounds per square inch for 1 hour.

General.

a.
b.

o~

T s Hh

Locations are approximate unless dimensioned.

Install exposed conduits parallel or perpendicular to walls, ceilings, or structural
members.

Run parallel or banked raceways together on common supports where practical.
Make bends in parallel or banked runs from same center line.

Use factory elbows only where elbows can be installed parallel; otherwise, provide
field bends for parallel raceways.

Avoid conflicts with equipment and building components.

Do not run through structural members.

Avoid horizontal runs within partitions or walls.

Align raceways to enter boxes and cabinets squarely.

Avoid ceiling inserts, lights, or ventilation ducts or outlets.

RACEWAY
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Do not run across pipe shafts or ventilation duct openings

Maintain 6 inches of separation to parallel runs of flues and other heat sources.
Install horizontal runs above water and steam piping wherever possible.

Install horizontal runs close to ceilings or beams.

Do not encroach into the head room of walkways and doors.

Do not install within fume/vent hoods except where serving the fume/vent hood.
Provide a low point in conduit runs before entering boxes/enclosures.

Install a tee conduit fitting and drain/breather at the low point.

. Enter the bottom of boxes/enclosures located in wet, hazardous, or corrosive areas.
Finished Areas

»nowoBg &

a. Conceal in walls, slabs, or ceilings.
b. In existing areas, conceal in walls of stud construction and above suspended
ceilings.

Installed in Concrete

Install in concrete only where specifically shown or specified.

Do not install in waterproofed or water-bearing walls.

Do not install through concrete beams.

Do not install in concrete that is less than 3 inches thick.

Do not install in concrete with a thickness less than 3 times the conduit diameter.

Do not install between the reinforcing steel and the surface of the concrete.

Space parallel runs at twice the diameter of the largest conduit, center to center.

Do not cross conduits in slabs unless reviewed by the Engineer/Architect for

proper cover.

1. Make transitions from embedded to exposed with a metal conduit extending 1 inch
into concrete.

Other Interior Areas

SR Mo a0 o

a. Where equipment is more than 3 feet from walls, run in or under the floor and stub
up.

b. Run all other interior conduits exposed.

Exposed Exterior

a. Do not run exposed on the exterior surface of buildings.

b. Do not run across access openings in handrail.

c. Do not run on the inside walls of tanks.

Underground Conduits

a. Encase all underground conduits in concrete unless otherwise noted.

b. Where noted as direct buried, provide 6 inches of sand above and below conduits.

c. Depth below finished grade to top of underground conduits.
1) Circuits less than or equal to 600 Volts. 24 inches.
2) Circuits greater than 600 Volts. 36 inches.
d. Provide excavation and backfill as specified in Division 31 Section, “Excavation
and Fill”.
Make all changes of direction with bends of 30 inch radius minimum.
Space conduits 7.5 inches center to center both horizontally and vertically.
Slope away from buildings with a minimum pitch of 3 inches per 100 feet.
Mark underground conduit runs as specified in Section 260553, Electrical
Identification.
Provide reinforcing steel for 5 feet beyond excavation where conduits cross back-
filled areas.

S0 o

—

J- Run parallel to plant coordinate axes when outside of structures and underground,

unless otherwise shown.

RACEWAY
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D.  Supports

1. Support all conduits as specified in Section 260529, Supporting Devices.
2. Support all conduits entering structures as shown on the Drawings.
3. Use only products listed as conduit supports.
4. Do not attach any parts of the conduit system to ventilation ducts.
5. Attached conduit supports to the building.
6. Support conduits on each side of bends.
7. Support conduits at a spacing not to exceed the following:
a. Six feet for conduits smaller than 1-1/4 inches
b. Eight feet for conduits 1-1/4 inches and larger.
8. Use waterproof cement to set conduit anchors in water bearing or waterproofed walls.
9. Securely anchor underground conduits to prevent movement during placement of
concrete or backfill.
10.  Secure embedded raceways to reinforcing rods to prevent sagging or shifting during
concrete placement.
11.  Use precast separators and heavy gauge wire ties or other approved fasteners.
12.  Support conduits independently of suspended ceilings, lighting fixtures.
13.  Unless otherwise shown or specified, support conduit independently of process piping,
mechanical piping, or mechanical ducts.
14.  Support within 1 foot of changes of direction, and entries to boxes or enclosures.
E. Sealing and Penetrations
1. Seal the interior of the following conduits to prevent migration of moisture and gases:
a. Conduits passing from warm to cold locations.
b. Conduits passing between areas where air pressure differential must be maintained.
c. Conduits subject to condensation.
d. Conduits passing from the interior to the exterior of a building.
e. Conduits penetrating exterior below grade walls, floors, and ceilings.
f. Conduits entering any panelboard, switchboard, switchgear, or motor control
center.
g. Conduits entering any control panel.
h. Conduits entering all exterior manholes, handholes, and boxes.
1. Empty or spare conduits.
2. Seal the interior of all conduits penetrating fire rated walls, floors, and ceilings.
a. Seal penetrations with a fire rated sealant.
b. Install fire rated sealants in accordance with manufacturer's instructions.
c. Provide a foam depth of at least one conduit trade size.
3. Conduit Stub-Ups
a. Protect stub-ups from damage where conduits rise through floor slabs.
b. Arrange stub-ups so curved portion of bends are not visible above the finished
slab.
c. Terminate stub-ups that are more that 6 inches from a wall with a threaded metal
coupling and plug installed flush with the floor.
d. Terminate all other stub-ups with a threaded cap or a bushing and penny.
4. Provide wall and floor seals at conduit penetrations as specified in Section 260529,
Supporting Devices.
5. Roofs:
a. Penetrate roofs only where specifically shown in the Contract Documents.
b. Provide penetrations that meet the requirements of Division 07, Thermal and

60551697
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Grounding
1. Mechanically assemble metal raceways to form a continuous effective grounding path.
2. Ensure that terminations at boxes and enclosures provide an effective ground connection.
3. Provide grounding bushings for the following metallic conduit connections:
a. Circuits of more than 100 amperes.
b. Connections through concentric, eccentric or oversize knockouts.
c. Flexible conduit connections
d. Any enclosure entry without an effective electrical connection.
4. Locknut and Bushing Grounding Lugs
a. Bond together all lugs within the same box or enclosure with bonding jumpers.
b Bond lugs to the enclosure ground bus where provided.
C. If a ground bus is not provided, bond lugs to an enclosure grounding stud or screw.
d. For conduit transitions to cable tray, bond bushing ground lug to tray ground
clamp.
5. Size bonding jumpers in accordance with NEC table 250.102.
6. Apply approved conductive joint compound to mating surfaces of all grounding
connections.
Painting and Coating
1. Coat all field cuts and threads with brush applied cold process galvanizing, ASTM A 780.
2. Coat aluminum conduits with a dielectric isolating compound where installed in contact

with reinforced concrete.
Identification: Identify conduits as required in Division 26 Section “Electrical Identification”.
CONDUIT FITTING INSTALLATION

General

1. Join with fittings designed and approved for that purpose.

Make-up couplings, fittings, and locknuts wrench-tight.

Install locknuts with dished side against box.

Use approved conductive thread compounds on all threaded connections.

Install a bushing on all conduit ends.

Provide a tee fitting with drain/breather at all low points.

Terminate Rigid Aluminum Conduit at NEMA 1 and NEMA 12 boxes and enclosures

with two locknuts, one inside and one outside, and a bushing.

8. Terminate Rigid Aluminum Conduit at NEMA 3R, NEMA 4, NEMA 4X boxes and
enclosures with conduit hub assemblies or in integral hubs where available.

Nounkwbd

Hazardous Locations
1. Provide sealing fittings where required by the NEC.
2. Follow the installation instructions of the manufacturer.

Expansion Fittings

Provide expansion fittings wherever structural expansion joints are crossed.

Provide expansion fittings for every 200 feet of linear run.

Provide expansion and deflection couplings wherever shown.

Install expansion fittings within one foot to five feet of structural expansion joint.

Do not use expansion fittings to compensate for misalignment of conduits.

Seismic Areas:

a. Provide a rigidly attached junction box on each side of structural expansion joints.

ANl o e
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b. Connect junction boxes with flexible conduit and provide 15 inches of slack.

3.6 WIREWAY AND SURFACE RACEWAY INSTALLATION

A. General:
I. Install in accordance with the following:
a. Manufacturer's written installation instructions

b. NECA 1, NEC, and UL.

2. Install only where shown.
3. Install plumb and level.
4. Install parallel or perpendicular to wall, floors, ceilings, or structural members.
5. Mechanically assemble to form continuous electrical conductor.
6. Support as specified in Division 26 section "Supporting Devices."
B.  Rough-in dimensions:
1. Use dimensions for utilization equipment that are provided in the submittals.
2. Maintain all manufacturer recommended clearances.
3. Install only after the locations clear with other trades.

C. Supporting: Support as specified in Division 26 section "Supporting Devices.".
3.7 FIELD QUALITY CONTROL

A.  Check alignment and condition of conduits:
1. Pull a mandrel and swab through every completed conduit run.
2. Use an iron shot mandrel:
a. Mandrel diameter: 1/4 inch less than nominal conduit size
b. Mandrel length: Equal to the conduit diameter.
c. Gasket diameter: Slightly larger than the conduit opening.
3. Draw mandrel through without mechanical assistance.
4. If obstructions are encountered that cannot be removed, correct or replace conduit.

B. Test Nonmetallic Conduits for Leaks

1. Test conduits after conduit run is complete and cemented joints are set.
2. Conduct test as recommended by manufacturer.
3. Exercise caution, low-pressure air can cause high thrust loads.

C.  Notify the Engineer for inspection and sign-off of the following installations:

1. Conduits to be direct buried: Notify the Engineer prior to covering.
2. Conduits to be embedded in concrete: Notify the Engineer prior to pouring concrete.
3. Document when each conduit is tested and cleaned and submit test report.
3.8 CLEANING
A.  Conduits
1. Pull a stiff brush through each conduit until it is clear of foreign materials.
2. Clean existing ducts used for new cable in the same manner as noted above.
B.  Wireways: Remove any dirt or debris from wireways before installing wiring.
60551697 RACEWAY
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1.1

A.

1.2

1.3

1.4

1.5
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SECTION 26 0553

ELECTRICAL IDENTIFICATION

- GENERAL

RELATED DOCUMENTS

General:  Drawings and general provisions of the Contract, including General and
Supplementary Conditions and all divisions of specification sections, apply to this Section.

DESCRIPTION OF WORK

General: The Contractor shall provide the labor, tools, equipment, and materials necessary to
perform the work in accordance with the plans and as specified herein.

This section includes identification of electrical materials, equipment, and installations. It
includes requirements for electrical identification components including, but not limited to, the
following:

1. Buried electrical line warnings.

2. Identification labeling for raceways, cables, and conductors.
3. Operational instruction signs.

4. Warning and caution signs.

5. Equipment labels and signs.

QUALITY ASSURANCE

Codes and Standards: Perform all work associated with electrical identification in compliance
with applicable requirements of governing agencies having jurisdiction and in accordance with
these plans and as specified herein.

Electrical Component Standard: Components and installation shall comply with National Fire
Protection Association (NFPA) 70 "National Electrical Code (NEC)."

American National Standards Institute (ANSI) Compliance: Comply with requirements of
ANSI Standard A13.1, "Scheme for the Identification of Piping Systems," with regard to type
and size of lettering for raceway and cable labels.

DEFINITIONS

Abbreviations
1. AHJ: Authority having jurisdiction.

SUBMITTALS

General: Furnish manufacturer's product data, test reports, and materials certifications as
required

Provide submittal for approval of format, descriptions, and contents prior to fabrication.

ELECTRICAL IDENTIFICATION
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C.

Submit the following in accordance with Conditions of Contract and Division 01 specification
sections:
1. Product data for each type of product specified.

PART 2 - PRODUCTS

2.1

2.2

60551697

A.

B.

C.

D.

A.

MATERIALS

Box, Conduit, and Raceway Identification

L. Adhesive Labels: Preprinted, flexible, self-adhesive orange vinyl labels with black
legend. Legend covered with clear weather and chemical resistant coating.

2. Plastic Sleeves: Preprinted, pretensioned, snap-on, flexible, wraparound plastic sleeves
with black legend. Sized to fit conduit diameter.

3. Plasticized Card Stock Tags: Vinyl cloth with preprinted and field printed legends.
Orange background, except as otherwise indicated, with eyelet for fastener.

4. Buried Line Warning Tape: Permanent, bright colored, continuous printed, plastic
warning tape not less than 6 inches wide by 4 mils thick with continuous metallic strip or
core. Printed legend indicative of general type of underground line below.

Wire and Cable Identification

L. Colored Marking Tape: Self-adhesive vinyl tape not less than 7 mils thick and 3/4 inch
wide.

2. Wire Labels: Self-adhesive wraparound labels with clear heat shrinkable jacket or
permanent plastic heat shrinkable labels. Preprinted legends.

Nameplates and Signs

1. Laminated Plastic: Engraving stock plastic laminate, 1/16 inch minimum thick for signs
up to 20 square inches, or 8 inches in length; 1/8 inch thick for larger sizes. Engrave
legend in black letters on white face unless otherwise noted and punched for mechanical
fasteners.

2. Metal Backed Butyrate: Weather resistant, nonfading, preprinted cellulose acetate
butyrate signs with 20 gauge, galvanized steel backing, with colors, legend, and size
appropriate to the location. Provide 1/4 inch grommets in corners for mounting.

3. Brass or Aluminum Tags: Metal tags with stamped legend, punched for fasteners.
Dimensions: 2 inches by 2 inches by 19 gauge.

Accessories

1. Fasteners: Self-tapping stainless steel screws or number 10/32 stainless steel machine
screws with nuts and flat and lock washers.

2. Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking nylon cable ties,

0.18 inch minimum width, 50 pound minimum tensile strength, and suitable for a
temperature range from minus 40 degrees Fahrenheit (° F.) to 185° F. Provide ties in
specified colors when used for color coding.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the work include, but are not limited to, the following:

1. American Labelmark Co.; Labelmaster Subsidiary

2. Brady USA, Inc.; Industrial Products Div.

3. Calpico, Inc.

ELECTRICAL IDENTIFICATION
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4, Carlton Industries, Inc.

5. Champion American, Inc.
6. Cole-Flex Corp.

7. D&G Sign and Label.

8. Emed Co., Inc.

9. George-Ingraham Corp. (The)
10. Grimco, Inc.

11. Ideal Industries, Inc.

12.  Kraftbilt.

13. LEM Products, Inc.

14.  Markal Corp.

15. National Band and Tag Co.
16.  Panduit Corp.

17.  Radar Engineers.

18.  Ready Made Sign Co.; Cornerstone Direct Corp. Div.
19.  Seton Name Plate Co.

20.  Standard Signs, Inc.

21.  W.H. Brady, Co.

PART 3 - EXECUTION

3.1

A.

60551697

. Install on

APPLICATIONS
Conduits
1. Underground Lines: Identify with warning tape in trench above conduits.
Boxes
1. Code Required Caution Signs: Self-adhesive labels indicating system voltage
outside of box cover.
2. Circuit Identification: Self-adhesive labels indicating contained circuits.
Wires and Cables
1. Color Coding
a. Color code service, feeder, and branch circuit conductors as follows:
208/120 Volts Phase 480/277 Volts
Black A Brown
%
Red B Orange
Blue C Yellow
White Neutral White
Green Ground Green
*Where not permitted by inspecting authority, use purple.

ELECTRICAL IDENTIFICATION
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D.  Signs

b. Use conductors with color factory applied for sizes No. 8 AWG and smaller.

c. Use colored marking tape for sizes larger than No. 8 AWG. Apply for a distance
of 6 inches from terminal points and in boxes where splices or taps are made.
Circuit Identification: Use aluminum wraparound marker bands to identify feeders and

branch circuits in manholes, handholes, and pull boxes.
Conductor Labeling: Use wire labels to identify conductors as follows:

a. Conductors indicated to be for future connection or connection under another
contract with identification indicating source and circuit numbers.
b. Where multiple branch circuits or control wiring or communications/signal

conductors are present in the same box or enclosure (except for three circuit, four
wire home runs), label each conductor or cable. Provide legend indicating source,
voltage, circuit number, and phase for branch circuit wiring. Phase and voltage of
branch circuit wiring may be indicated by means of coded color of conductor

insulation.

c. Label all control, communication, signal, and metering conductors with wire
numbers matching the numbers on the approved shop drawings from the system
integrator.

d. Match identification markings with designations used in panelboards, shop

drawings, Contract Documents, and similar previously established identification
schemes for the facility's electrical installations.

e. Provide securely attached nameplates identifying all ground buses. Provide
securely attached nametags to each accessible termination, attachment, or bonding
location for each equipment grounding conductor, grounding electrode conductor,
and bonding conductor.

Install warning, caution, or instruction signs where required by NEC, where indicated, or
where reasonably required to ensure safe operation and maintenance of electrical systems
and of the items to which they connect. Install engraved plastic laminated instruction
signs with approved legend where instructions or explanations are needed for system or
equipment operation. Install butyrate signs with metal backing for outdoor items.

For emergency operating signs, install engraved laminate signs with white legend on red
background with minimum 3/8 inch high lettering for emergency instructions on power
transfer, load shedding, or other emergency operations.

Provide code required signs for multiple main switches, for standby power systems, and,
where required, for generator ground connection.

E. Nameplates

L.

60551697
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General: Provide equipment identification nameplates for each major unit of electrical
equipment, including central or master units of each electrical system. This includes
communication/signal/alarm systems unless unit is specified with its own self-
explanatory identification. Text shall match terminology and numbering of the contract
documents and shop drawings.

Provide 1-1/2 inch high engraved plastic laminated nameplates (2 inches high where two
lines of text are required) with 1/2 inch lettering for the following:

Panelboards, electrical cabinets, and enclosures.

Switchboards.

Motor control centers.

Motor starters.

Power transfer equipment.

Contactors.

mo Ao o
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g. Transformers.

h. Enclosed circuit breakers.
1. Disconnect switches.

i Control panels.

3. Provide 5/8 inch high engraved plastic laminated nameplates (1 inch high where two
lines of text are required) with 1/4 inch high lettering for individual compartments of the
following:

a. Switchboards.
b. Motor control centers.

4. Provide 5/8 inch high engraved plastic laminated nameplates (1 inch high where two
lines of text are required) with 1/4 inch high lettering for the following:

a. Control stations.
b. Control devices.
c. Light switches.
5. Install labels at locations indicated and at locations for best convenience of viewing

without interference with operation and maintenance of equipment. All code
requirements for signage shall be met.

3.2 INSTALLATION

A.  General
1. Lettering and Graphics: Coordinate names, abbreviations, colors, and other designations
used for electrical identification with corresponding designations specified or indicated.
Install numbers, lettering, and colors as approved in submittals and as required by code.

2. Install identification devices in accordance with manufacturer's written instructions and
requirements of NEC. Clean surfaces of dust, loose material, and oily films before
applying.

3. Sequence of Work: Where identification is to be applied to surfaces that require finish,
install identification after completion of finish work.

4. Install labels where indicated or at locations for best viewing without interference with

operation and maintenance of equipment.

B.  Buried Line Warning Tape: During trench backfilling, for exterior underground power, control,
signal, and communications cables and conduits, install continuous underground plastic line
marker, located directly above line at 6 to 8 inches below finished grade. Where multiple lines
are installed in a common trench or concrete envelope, do not exceed an overall width of
16 inches; install a single line marker.

C.  Tape: Apply colored, pressure sensitive plastic tape in half-lapped turns. Apply the last two
turns of tape with no tension to prevent possible unwinding. Do not obliterate cable
identification markings by taping. Tape locations may be adjusted slightly to prevent such
obliteration.

D.  Metal Tags: Attach metal tags with one piece self-locking nylon cable ties.

E. Cable Ties: Apply cable ties with a special tool or pliers; tighten for snug fit and cut off excess
length.

END OF SECTION 26 0553
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SECTION 26 0900
CONTROL DEVICES
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section Includes
1. Pilot devices (push buttons, pilot lights, etc.).
2. Elapsed time meters.
3. Relays and timers.
4. Intrinsically Safe Relays.
5. Zener Barriers.
6. Sensing devices (limit switches, proximity switches, etc.).
7. Alarms and signals.
B.  Related Sections
1. Division 01 section, "Submittal Procedures."
2. Division 01 section, "Operation and Maintenance Data."
3. Division 26 Section “Electrical Identification”.
1.3 REFERENCES
A. Unless otherwise stated, references are to the latest edition of the standard.
B.  Underwriter's Laboratory (UL)
C.  National Electrical Manufacturers Association (NEMA)
D.  National Fire Protection Association (NFPA)
E. American National Standards Institute (ANSI)

F. Institute for Electrical and Electronics Engineers (IEEE)
G.  The Instrumentation, Systems, and Automation Society (ISA)
H.  American Society for Testing and Materials (ASTM)
1.4 DEFINITIONS
A.  Abbreviations
1. AHIJ: Authority having jurisdiction.

2. DPDT: Double pole double throw.
3. NRTL: Nationally recognized testing laboratory.

60551697 CONTROL DEVICES
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1.5

1.6

PART 2
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4. SPST: Single pole single throw.
5. SPDT: Single pole double throw.

Finished Locations: For the purposes of this specification, the following are finished locations:
1. Areas with carpet or tile floors.

2. Areas with lay-in ceiling tile, fixed ceiling tile, and special architectural ceiling treatment.
3. Areas with tiled, plastered, or paneled walls.

Interior Locations: For the purposes of this specification, the following are interior locations:
1. Any location within the boundaries of the foundation of any building.
2. Any location within the superstructure of other structures not classified as buildings.

Wet Locations: For the purposes of this specification, the following are wet locations:

I. All exterior locations.

2. All interior locations below grade.

3. All interior locations where wet materials are processed, pumped, transported, or stored.

Corrosive Locations: For the purposes of this specification, the following are corrosive

locations.

1. All locations with chemical feed/transfer equipment, chemical storage tanks, or chemical
storage drums are located.

Hazardous (Classified) Locations
1. Hazardous (classified) locations as defined by the NEC.

2. Hazardous locations and their classification are shown.
SUBMITTALS
General
1. Comply with the requirements of Division 01 Section “Submittal Procedures”.
2. Provide all information necessary to determine compliance with the plans and
specifications.
Product Data
L. Manufacturer’s technical product data sheets for all products specified in this section.
2. Delete or cross out all inappropriate or non-applicable information.
Shop Drawings
1. Wiring Diagrams: Submit wiring diagrams for all products.
a. Show all components and features specified.
b. Differentiate between factory and field installed wiring and components.

Contract Closeout Submittals: Operation and maintenance (O&M) data.
QUALITY ASSURANCE

Regulatory Requirements: Comply with the following:
1. All applicable federal, state, and local codes and regulatory requirements.
2. National Electrical Code (NEC).

- PRODUCTS

CONTROL DEVICES
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PRODUCT REQUIREMENTS — GENERAL

General

1. Provide new and unused products of current manufacture.

2. Provide products free from defects affecting performance.

3. All units of the same type must be from the same manufacturer.

Listing and Labeling

1. Provide UL listed and labeled products.

2. Provide products listed and labeled by an approved independent NRTL.

3. Products not bearing an NRTL label must be pre-approved in writing by the AHJ.

PILOT DEVICES

General

1. Round, heavy-duty, 30.5 mm.

2. NEMA rated equal to enclosure.

3. 5 amp NEMA B600 sealed contacts.

4. Type and quantity of contacts as shown on drawings.

Push Buttons

I. Momentary contact.

2. Extended head

3. Color as shown on drawings or specified in other specification sections.

Emergency Stop Push Buttons

1. Maintained contact

2. Push/pull operator

3. 2-1/4 inch diameter mushroom head
4, Red.

Selector Switches

1. Maintained contact, unless otherwise shown.

2. Number of positions as shown on drawings.

Cylinder Lock Operator

1. Push button or selector switch type as shown on drawings.

2. Operable only with key in lock.
3. Provide two keys.

Pilot Lights
1. Push-to-test LED type.
2. Lens and lamp color as shown on drawings.
Legend Plates
1. Extra large size
2. Engraved laminated plastic
3. Color
a. Normal: Black legend on white background

b. Emergency stop: Black legend on red background.

CONTROL DEVICES
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Accessories: Provide the following accessories where shown on the drawings.
1. Padlocking Cover. Pad-lockable cover to prevent operation of pilot device.
2. Protective Boot. Flexible plastic designed to prevent entrance of foreign materials.

Available Manufacturers: Subject to compliance, available manufacturers of products specified
include, but are not limited to, the following:

1. Allen Bradley Company.

2. Cutler Hammer.

3. Square D Company.

ELAPSED TIME METERS

General: 120 volt, synchronous motor driven, mechanical register indicating up to 99,999.9
hours.

Window Kit: Type 304 stainless steel frame, brushed finish, polycarbonate window, oil
resistant gasket, NEMA 4X rated.

Available Manufacturers: Subject to compliance, available manufacturers of products specified
include, but are not limited to, the following:

1. Cramer Company.

2. Hobbs.

3. Industrial Timer Company.
4. Redington Counters, Inc.

5. Syrelec/Crouset Corporation.
6. Weschler.

RELAYS AND TIMERS

General Purpose Relays: General purpose, plug in, tube base, transparent polycarbonate
housing, 3PDT, 10 amp contact rating, coil voltage as shown on drawings.

General Purpose Timing Relays: General purpose, plug in, tube base, solid state, DPDT, 10
amp contacts, switch selectable timing mode (on delay, off delay, repeat cycle), switch

selectable timing range (up to 10 hours). Voltage rating as shown on drawings.

Power Relays: DPDT, 30 amp, 1-1/2 horsepower rated contacts, coil voltage as shown on
drawings.

Alternators: Two load alternator, plug in, tube base, 10 amp contact rating, DPDT cross
connected, solid state alternating circuit, load 1-alternate-load 2 selector switch, voltage rating
as shown on drawings.

Mounting Sockets: Surface mounted, tube base, screw terminals, with retaining strap.

Shall include a LED and mechanical visual indicator to indicate relay is energized.

Shall include push-to-test-pull-to-lock button manual operator.

Available Manufacturers: Subject to compliance, available manufacturers of products specified

include, but are not limited to, the following:

CONTROL DEVICES
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1. Allen Bradley Company.
2. Cutler Hammer.

3. Furnas Electric Company.
4. General Electric Company.
5. Potter and Brumfield, Inc.
6. Releco.

7. Square D Company.

8. SSAC, Inc.

9.

Time Mark Corporation.

INTRINSICALLY SAFE RELAYS

Type: Dual or single channel transformer type intrinsic safety barrier with built-in amplifier.
Power: 120VAC, 50-60Hz.

Power Consumption: 10VA maximum.

Input: Isolated from output and supply.

Output: Relay type SPST 2A/250V.

Mounting: DIN rail.

Operation Temperature: -45 deg F to + 131 deg F.

State Mode of Operation: Switch selectable each channel.
Fault Monitoring: LED indicator each channel (lead breakage).

Output Status Monitoring: LED indicator each channel.

Approvals:

1. UL Listed or recognized component.

2. Approved for providing intrinsically safe circuits for use in Class I, Div. 1 Hazardous
Locations.

Manufacturers:

1. Pepperl and Fuchs.

2. Phoenix Contact.

3. Or approved equal.
ZENER BARRIERS

Type: Dual channel zener barriers which accept 24Vdc field transmitter inputs and limit
hazardous area energy to levels below that which could ignite a specific gas/air mixture.

Working Voltage: 27Vdc.
Maximum Voltage: 28Vdc.

Mounting: DIN rail.

CONTROL DEVICES
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Approvals: FM approved for Class I, Div. 1, Group D areas.

Operation Temperature: -45 deg F to + 131 deg F.

Manufacturers:
1. Pepperl and Fuchs.
2. Phoenix Contact.

3. Or approved equal.
SENSING DEVICES

Limit Switches.

NEMA 4X.

Four operating head mounting positions.

DPDT contacts, momentary.

Operating head style: As required per installation location.
Stainless steel operating lever.

kW=

Proximity Sensors.

Inductive, shielded type.

Stainless steel housing, 30 mm cylindrical.
NEMA 4X, unless otherwise noted.
Normally open contact.

Voltage rating as shown on drawings.

nh W=

Door Switches.

1. Two piece, surface mount.

2. Magnet assembly for mounting on the door.

3. Magnetically actuated reed switch assembly for mounting on the door jamb.
4. Normally open contact, 24 VDC.

Manufacturers. Subject to compliance, provide products manufactured by one of the following:

Available Manufacturers. Subject to compliance, available manufacturers of products specified
include, but are not limited to, the following:

Allen Bradley Company.

Cutler Hammer.

Edwards.

Furnas Electric Company.

General Electric.

Simplex.

Square D Company.

Nk W=

ALARMS AND SIGNALS

Horns.

1. Vibrating diaphragm type.

2. Minimum sound output of 100 decibels (dB) at 10 feet.
3. Enclosure. NEMA 4X, with matching mounting box.
4, Voltage rating. 120 VAC, unless otherwise shown.

CONTROL DEVICES
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Warning Lights.

1. Rotating sealed beam type.

2. Incandescent lamp, 100 watt.

3. NEMA 4X cast aluminum housing.

4, Lexan dome color as shown on plans.

5. Voltage rating. 120 VAC, unless otherwise shown.
Strobe Lights.

1. High intensity strobe, 100,000 candlepower minimum.
2. Self-contained power supply.

3. NEMA 4X cast aluminum housing.

4. Lexan dome color as shown on plans

5. Voltage rating. 120 VAC, unless otherwise shown.

Manufacturers. Subject to compliance, provide products manufactured by one of the following:

Available Manufacturers. Subject to compliance, available manufacturers of products specified
include, but are not limited to, the following:

1. Benjamin Division, Thomas Industries.

2. Federal Signal Corporation.

3. Maxi Signal Products, Division of MV Specialties.

TERMINAL BLOCKS

General: NEMA style, rail mounted, tin-plated copper, screw type with pressure plate, 600 volt
rated, wire range No. 22 to No. 8 American Wire Gauge (AWQG).

Fuse Blocks: Integral fuse puller and blown fuse indicator.

Isolating Blocks: Knife style.

Accessories
1. Mounting rail.
2. End barriers and end anchors.

Available Manufacturers: Subject to compliance, available manufacturers of products specified
include, but are not limited to, the following:

Allen Bradley Company.

Buchanan.

Cutler-Hammer Products.

Phoenix Contact.

Square D Company.

nh W=

CONTROL POWER TRANSFORMERS

General: Copper windings, vacuum impregnated, open type, 480 volt primary and 120 volt
secondary unless otherwise shown, with top mounted fuse block.

Available Manufacturers: Subject to compliance, available manufacturers of products specified

include, but are not limited to, the following:
1. Allen Bradley Company.

CONTROL DEVICES
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2. Cutler-Hammer Products.
3. Heavy Duty.
4. Square D Company.

PART 3 - EXECUTION

3.1

32

3.3

34

60551697

A.

EXAMINATION

Verification of Conditions
1. Inspect installed work prior to performing the work of this section.
2. Verify that the project has progressed to a point where this installation may begin.

Discrepancies

1. Immediately notify the Engineer in writing if any discrepancies are found.
2. Resolve all discrepancies before proceeding with installation.

3. Resolution must be acceptable to the Engineer.

PREPARATION

Surface Preparation

1. Carefully lay out the work in advance.

2. Perform any cutting , drilling, etc. without damaging the building surfaces or equipment.
Rough-In

1. Refer to equipment submittals for rough-in requirements.

2. Verify rough-in locations by field measurements.

INSTALLATION OF CONTROL DEVICES

General.
1. Install in accordance with manufacturer's written instructions.
2. Follow applicable requirements of National Electrical Contractors Association's (NECA)

"Standard of Installation."

Coordinate with other work, including painting.

Install control devices only in boxes that are clean and free from dirt and debris.

Install control and indicating devices after wiring work is completed.

Install control devices in enclosures as required under other sections and as shown.
Tighten connectors and terminals to manufacturer's published torque tightening values.
Where manufacturer's torque requirements are not indicated, comply with UL 486A.

PNk W

Grounding
1. Provide equipment grounding connections for control and indicating devices.
2. Tighten connection to comply with tightening torque specified in UL Standard 486A.

TESTING

General.

1. Prior to energizing circuitry, test control stations for electrical continuity.

2. After completion, demonstrate capability and compliance with project requirements.
END OF SECTION 26 0900

CONTROL DEVICES
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PART 1

1.1

A.

1.2

1.3

60551697

SECTION 26 2200

TRANSFORMERS

- GENERAL

RELATED DOCUMENTS

General: Drawings and general provisions of Contract, including General and Supplementary
Conditions and all divisions of specification sections, apply to this Section.

DESCRIPTION OF WORK

General: The Contractor shall provide the labor, tools, equipment, and materials necessary to
furnish and install transformers in accordance with the plans and as specified herein.

Work of this Section includes, but is not limited to:
1. Dry-type distribution transformers.
2. Individual K-rated dry type transformers.

QUALITY ASSURANCE

Codes and Standards: Perform all work to furnish and install transformers in compliance with
applicable requirements of governing agencies having jurisdiction and in accordance with these
plans and as specified herein.

1. Electrical Component Standard: Components and installation shall comply with National
Fire Protection Association (NFPA) 70 "National Electrical Code (NEC)."
2. American National Standards Institute/Institute of Electrical and Electronic Engineers

(ANSI/IEEE) Compliance: Comply with applicable requirements of ANSI/IEEE
Standards including C2, "National Electrical Safety Code," and C57.12.80, "Terminology
for Power and Distribution Transformers."

3. Nationally Recognized Testing Laboratory Compliance (NRTL): Items provided under
this section shall be NRTL listed and labeled. The term "NRTL" shall be as defined in
Occupational Safety and Health Administration (OSHA) Regulation 1910.7.

Qualifications

1. Manufacturer Qualifications: Member firm of National Electrical Manufacturers
Association (NEMA) who is regularly engaged in manufacturing components that
comply with the requirements of these specifications and that have been used on at least
five projects of similar size and scope as this project.

2. Testing: Manufacturer's standard shop test shall be performed in accordance with the
latest version of ANSI and NEMA standards and shall include as a minimum the
following. Provide certified factory test reports.

a. Ratio tests at the rated voltage connection and at all tap connections.

b. Polarity and phase relation tests on the rated voltage connection.

c. Applied potential tests.

d. Induced potential tests.

e. No-load and excitation current at rated voltage on the rated voltage connection.

3. Field Testing Organization Qualifications: To qualify for acceptance, an independent
testing organization must demonstrate, based on evaluation of organization submitted

TRANSFORMERS
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1.4

A.

B.

C.

PART 2

2.1

A.

B.

C.

60551697

criteria conforming to American Society for Testing and Materials (ASTM) E 699, that it
has the experience and capability to conduct satisfactorily the testing indicated.

SUBMITTALS

General: Furnish manufacturer's product data, test reports, and materials certifications as
required.

Wiring diagrams from manufacturer differentiating between manufacturer installed and field
installed wiring.

Product certificates, signed by manufacturer of transformers certifying that their products
comply with the specified requirements.

- PRODUCTS

TRANSFORMERS, GENERAL

Transformers: Factory assembled and tested, air cooled units of types specified, having
characteristics and ratings as indicated. Units shall be designed for 60 Hertz (Hz) service.

I. Cores: Grain oriented, non-aging silicon steel.
2. Coils: Continuous copper windings without splices except for taps.
3. Internal Coil Connections: Brazed or pressure type.

General Purpose, Dry Type Transformers
1. Comply with NEMA Standard ST 20 "Dry Type Transformers for General Applications."

2. Windings: Two winding type. Three phase transformers shall use one coil per phase in
primary and secondary.

3. Enclosures: Indoor ventilated, unless noted otherwise.

4. Insulation Class: 185 deg C or 220 deg C class for transformers 15 kilovolt amperes

(kVA) or smaller; 220 deg C class for transformers larger than 15 kVA.

5. Insulation Temperature Rise: 115 deg C maximum rise above 40 deg C.

6. Taps: For transformers 3 kVA and larger, full capacity taps in high voltage winding as
follows:
a. 15-500 kVA: Six 2.5% taps, two above and four below rated high voltage.

7. Accessories: The following accessory items are required where indicated:
a. Wall Mounting Brackets. Manufacturer’s standard brackets for transformers sized

up to 75 kVA where wall mounting is indicated.
8. Transformer sound levels shall not exceed ANSI standards.
9. Transformers installed in an area which has sprinklers shall have a weathershield.

K-Rated Transformers: K-rated transformers shall be as specified above, and in addition shall

have the following features:

1. K-rating of not less than 13.

2. Secondary neutral terminal shall be sized for 200% of the secondary phase current.

3. Full width electrostatic shielding between primary and secondary winding and ground to
the transformer core.

TRANSFORMERS
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2.2

A.

MANUFACTURERS

Subject to compliance with requirements, provide products by the following:
1. Transformers

a. Eaton Corporation.

b. General Electric Company.

c. Square D Company.

d. Or approved equal.

PART 3 - EXECUTION

3.1

A.

D.

3.2

A.

B.

3.3

A.

B.

34

A.

60551697

INSTALLATION

Arrange equipment with a minimum clearance of 6 inches from any wall, to provide adequate
spacing for cooling air circulation.

Identify transformers in accordance with Division 26 Section “Electrical Identification”.
Tighten electrical connectors and terminals in accordance with manufacturer's published torque
tightening values. Where manufacturer's torque values are not indicated, use those specified in

UL Standards 486A and 486B.

Install units on vibration mounts as shown; comply with manufacturer's indicated installation
method, if any.

Provide a housekeeping pad under all floor mounted transformers.

Install bracket for wall mounted transformers using anchors and fasteners suitable for the
weight of the transformer and all accessories.

GROUNDING

Ground transformers and tighten connections to comply with tightening torques specified in UL
Standard 486A.

Transformer secondary neutral shall be grounded to building structural steel in conformance
with the NEC.

ADJUSTING AND CLEANING

Upon completion of installation, inspect interiors and exteriors of accessible components.
Remove paint splatters and other spots, dirt, and construction debris. Touch up scratches and
mars of finish to match original finish.

Adjust transformer taps to provide optimum voltage conditions at utilization equipment.
PROTECTION

Temporary Heating: Apply temporary heat in accordance with manufacturer's
recommendations within enclosure of each transformer throughout periods during which
equipment is not in a space that is continuously under normal control of temperature and

humidity.

TRANSFORMERS
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SECTION 26 2716

CABINETS, BOXES, AND FITTINGS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

60551697

A.

RELATED DOCUMENTS

General: Drawings and general provisions of Contract, including General and Supplementary
Conditions and all divisions of specification sections, apply to work of this Section.

This section is a Division 26 section, and is a part of each Division 26 section making reference
to electrical wiring boxes and fittings specified herein.

DESCRIPTION OF WORK
General: The Contractor shall provide the labor, tools, equipment, and materials necessary to
furnish and install electrical boxes and fittings in accordance with the plans and as specified

herein.

Types of electrical boxes and fittings specified in this section include the following:

1. Outlet boxes.

2. Junction boxes.

3. Pull boxes.

4, Floor boxes.

5. Bushings.

6. Locknuts.

7. Knockout closures.
QUALITY ASSURANCE

Codes and Standards: Perform all work in compliance with applicable requirements of
governing agencies having jurisdiction and in accordance with these plans and as specified
herein.

1. National Electrical Code (NEC) Compliance. Comply with NEC as applicable to
construction and installation of electrical wiring boxes and fittings.

2. Underwriters' Laboratories (UL) Compliance. Comply with applicable requirements of
UL 50, UL 514 Series, and UL 886 pertaining to electrical boxes and fittings. Provide
electrical boxes, fittings and enclosures which are UL listed and labeled.

3. National Electrical Manufacturer's Association (NEMA) Compliance. Comply with
applicable requirements of NEMA Standard Publication Nos. OS1, OS2, and 250
pertaining to outlet and device boxes, covers, and box supports.

4. Federal Specification (FS) Compliance. Comply with applicable requirements of FS
W-C-586, "Electrical Cast Metal Conduit Outlet Boxes, Bodies and Entrance Caps."

SUBMITTALS

General: Furnish manufacturer's product data, test reports, and materials certifications as
required.

CABINETS, BOXES, AND FITTINGS
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B.

1.5

A.

B.

C.

D.

E.

1.6

A.

Shop Drawings for Electrical Boxes and Fittings: For shop-fabricated junction and pullboxes,
show accurately scaled views and spatial relationships to adjacent equipment. Show box types,
dimensions, and finishes.

DEFINITIONS

Finished locations. The following are defined as finished locations:

1. Areas with carpet or tile floors.

2. Areas with lay-in ceiling tile, fixed ceiling tile, and special architectural ceiling treatment.
3. Areas with tiled, plastered, or paneled walls.

Interior locations. The following are defined as interior locations:
1. Any location within the boundaries of the foundation of any building.

2. Any location within the superstructure of other structures not classified as buildings.

Wet locations. The following are defined as wet locations:

1. All exterior locations.
2. All interior locations below grade.
3. All interior locations where wet materials are processed, pumped, transported, or stored.

Corrosive locations. The following are defined as corrosive locations.

1. All locations with chemical feed/transfer equipment
2. All locations with chemical storage tanks
3. All locations where chemical storage drums are located.

Hazardous (classified) locations. The following are defined as hazardous (classified) locations.
I. All hazardous (classified) locations and their hazard classification are shown.

DELIVERY, HANDLING, AND STORAGE

Store cabinets, boxes and fittings in clean, dry space; protect products from weather, damaging
fumes, construction debris and traffic.

PART 2 - PRODUCTS

2.1

A.

2.2

A.

B.

60551697

ELECTRICAL BOXES AND FITTINGS

Electrical cabinets, boxes and fittings of indicated types, sizes, and NEMA enclosure classes.
Where not indicated, provide units of types, sizes, and classes appropriate for the use and
location. Provide all items complete with covers and accessories required for the intended use.
Provide gaskets for units in damp or wet locations. Provide corrosion-resistant box knockout
closures to suit respective installation requirements and applications.

METALLIC OUTLET, DEVICE AND WIRING BOXES

General: Conform to UL 514A, "Metallic Outlet Boxes, Electrical" and UL 514B, "Fittings for
Conduit and Outlet Boxes." Boxes shall be of type, shape, size, and depth to suit each location
and application.

Steel Boxes: Conform to NEMA OS 1, "Sheet Steel Outlet Boxes, Device Boxes Covers, and
Box Supports." Boxes shall be sheet steel with stamped knockouts, threaded screw holes, and

CABINETS, BOXES, AND FITTINGS
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24

2.5

60551697

accessories suitable for each location, including mounting brackets and straps, cable clamps,
exterior rings, and fixture studs.

Cast Aluminum Boxes: Copper-free aluminum threaded raceway entries and features and
accessories suitable for each location including mounting ears, threaded screw holes for devices,
and closure plugs.

NON-METALLIC OUTLET, DEVICE, AND WIRING BOXES

General: Conform to NEMA OS 2, "Non-Metallic Outlet Boxes, Device Boxes, Covers, and
Box Supports," and UL 514C, "Non-Metallic Outlet Boxes, Flush Device Boxes, and Covers."
Boxes shall be molded PVC units of type, shape, size, and depth to suit location and application.

Non-Metallic Boxes: Ultraviolet stabilized, non-conductive, high-impact-resistant boxes with
integrally molded raceway entrance hubs and removable mounting flanges. Boxes shall be
equipped with threaded screw holes for device and cover plate mounting. Each box shall have
molded cover of matching polyvinyl chloride (PVC) material suitable for the application.

PULL AND JUNCTION BOXES

General: Comply with UL 50, "Electrical Cabinets and Boxes," for boxes over 100 cubic inches
volume. Boxes shall have screwed or bolted-on covers of same material as box and shall be of
size and shape to suit application. All boxes 6-inch x 6-inch or larger shall have hinged doors.
All boxes used for distribution of emergency power shall be painted red.

Hot-Dipped Galvanized Steel Boxes: Sheet steel with welded seams. Where necessary to
provide a rigid assembly, construct with internal structural steel bracing. Hot-dip galvanize after
fabrication. Cover shall be gasketed.

Stainless Steel Boxes:  Fabricate of stainless steel conforming to Type 302 of American
Society for Testing and Materials (ASTM) A 167, "Specification for Stainless and Heat
Resisting Chromium Nickel Steel Plate, Sheet, and Strip." Where necessary to provide a rigid
assembly, construct with internal structural stainless steel bracing. Cover shall be gasketed.

Cast Aluminum Boxes: Molded of copper-free aluminum, with gasketed cover and integral
threaded conduit entrances.

Cast Nonmetallic Boxes:  Ultraviolet stabilized, non-conductive, high-impact-resistant PVC
boxes with gasketed cover and integral mounting flanges.

STEEL ENCLOSURES WITH HINGED DOORS

General: Comply with UL 50, "Cabinets and Enclosures," and NEMA ICS6 "Enclosures for
Industrial Control and Systems."

Construction: Sheet steel, 16-gauge, minimum, with continuous welded seams. NEMA class as
indicated; arranged for surface-mounting.

Doors: Hinged directly to cabinet and removable with approximately 3/4-inch flange around all

edges, shaped to cover edge of box. Provide handle-operated, key-locking latch. Individual
door width shall be no greater than 24 inches. Provide multiple doors where required.

CABINETS, BOXES, AND FITTINGS
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2.6

2.7

2.8

2.9

D.

E.

A.

A.

A.

A.

Mounting Panel:  Provide painted removable internal mounting panel for component
installation.

Enclosure: NEMA 12, unless noted otherwise. Where door gasketing is required, provide
neoprene gasket attached with oil-resistant adhesive, and held in place with steel retaining
strips.

CAST METALLIC ENCLOSURES WITH HINGED DOORS

General:  Copper-free aluminum with bolted, hinged doors. Where used at hazardous
(classified) locations, enclosures shall conform to UL and shall be listed and labeled for the
classification of hazard involved.

MOLDED NONMETALLIC ENCLOSURES WITH HINGED DOOR

General: Molded, glass-fiber-reinforced high-impact-strength polyester with bolt or screw-
secured doors and solid neoprene gaskets.

CORROSION INHIBITORS

General: All enclosures containing equipment, terminals, or splices shall have a vapor phase
corrosion inhibitor. Provide two spares for each one installed.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated in the Work include, but are not limited to, the following:
1. Adalet-PLM Div.; Scott Fetzer Co.

American Electric.

Arrow-Hart Div.; Crouse-Hinds, Co.

Appleton Electric Co.; Emerson Electric Co.

Harvey Hubbell, Inc.

0Z/Gedney Co.; General Signal Co.

Pass and Seymour, Inc.

Thomas & Betts Co., Inc.

Walker; Wire Mold Company.

Or approved equal.

S0 XN LA W
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PART 3 - EXECUTION

3.1

60551697

A.

B.

INSTALLATION OF ELECTRICAL BOXES AND FITTINGS

Install electrical boxes and fittings as indicated, in accordance with manufacturer's written
instructions, applicable requirements of NEC and National Electrical Contractor's Association
(NECA) "Standard of Installation," and in accordance with recognized industry practices to
fulfill project requirements.

Install items where indicated and where required to suit code requirements and installation
conditions. Cap unused knockout hole where blanks have been removed and plug unused
conduit hubs so as to maintain the NEMA rating of the box. Install boxes in locations which
ensure ready accessibility to enclosed electrical wiring and avoid installing boxes back-to-back

CABINETS, BOXES, AND FITTINGS
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33

34
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in walls where there would be less than 6 inches (150 mm) separation. Fasten boxes firmly and
rigidly to substrates or structural surfaces to which attached, or solidly embed electrical boxes in
concrete or masonry. Do not install aluminum products in concrete.

Outlet and device boxes for flush-mounted installation shall be a minimum of 4-inch square or
octagonal and positioned accurately to allow for surface finish thickness.

Junction boxes, pullboxes, and enclosures with hinged doors which are surface-mounted shall
utilize spacers to maintain 1/4-inch clearance from the wall.

Floor boxes shall be installed level and flush with finish flooring material.

Avoid using round boxes where conduit must enter box through side of box, which would result
in difficult and secure connections when fastened with locknut or bushing on rounded surfaces.

Provide electrical connections for installed boxes.
COORDINATION

Coordinate installation of electrical cabinets, boxes, and fittings with wire/cable, wiring devices,
and raceway installation work.

APPLICATIONS

Outlet Boxes and Fittings: Install outlet and device boxes and associated covers and fittings of
materials and NEMA types suitable for each location and in conformance with the following

requirements:

1. Use galvanized flat rolled sheet steel boxes only in finished areas.

2. Use PVC coated steel boxes in corrosive non-hazardous areas as designated on the plans.
3. Use boxes suitable for the classification in hazardous area as shown on the plans.

4. Use cast metal boxes in all other locations.

Pull and Junction Boxes: Install pull and junction boxes of materials and NEMA types suitable
for each location and in conformance with the following:

1. Use hot-dipped galvanized steel boxes only in finished areas.

2. Use stainless steel boxes in corrosive non-hazardous areas and as designated on the plans.
3. Use boxes suitable for the classification in hazardous area as shown on the plans.

4. Use NEMA 4X stainless steel or cast metal boxes in all other locations.

Enclosures with Hinged Doors: Install enclosures and associated materials and NEMA types
suitable for each location and in conformance with the drawings.

Floor Boxes: Install cast iron floor boxes at each location indicated.
GROUNDING

General: Upon completion of installation work, properly ground electrical boxes and
demonstrate compliance with requirements.

CABINETS, BOXES, AND FITTINGS
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3.5 CLEANING AND FINISH REPAIR

A.  General: Upon completion of installation, inspect components, remove burrs, dirt, and
construction debris, and repair damaged finish including chips, scratches, abrasions, and weld
marks.

END OF SECTION 26 2716
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SECTION 26 2726
WIRING DEVICES
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A. Section Includes
1. Receptacles.
2. Heavy-duty receptacles.
3. Hazardous location receptacles.
4. Snap switches.
5. Hazardous location snap switches.
6. Wallbox dimming controls.
7. Occupancy sensing light switches.
8. Communications outlets.
9. Covers and wall plates.
B. Related Sections
1. Division 01 Section “Submittal Procedures”.
2. Division 26 Section “Grounding”.
3. Division 26 Section “Electrical Identification”.
1.3 REFERENCES

A.  Unless otherwise stated, references are to the latest edition of the standard.

B.  American National Standards Institute (ANSI)
1. ANSI/IEEE C62.41, IEEE Recommended Practice for Surge Voltages in Low-Voltage
AC Power Circuits.
2. ANSI/NEMA WD 6, Wiring Devices—Dimensional Requirements.

C.  ASTM International (ASTM)
1. ASTM B117, Standard Practice for Operating Salt Spray (Fog) Apparatus.

D.  National Electrical Manufacturers Association (NEMA)
1. NEMA 250 Enclosures for Electrical Equipment (1000 Volts Maximum).
2. NEMA Standard FB 11—Plugs, Receptacles, and Connectors of the Pin and Sleeve Type
for Hazardous Locations.
3. NEMA WD 1, General Color Requirements for Wiring Devices.

E. Telecommunications Industry Association (TTA)
1. TIA/EIA-568-B.1, Commercial Building Telecommunications Cabling Standard — Part 1:
General Requirements.

60551697 WIRING DEVICES
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F. Underwriter's Laboratory (UL)

UL 20, Standard for General-Use Snap Switches.

UL 498, Standard for Attachment Plugs and Receptacles.

UL 894, Standard for Switches For Use In Hazardous (Classified) Locations.

UL 943, Standard for Ground-Fault Circuit-Interrupters.

UL 1010, Standard for Receptacle-Plug Combinations For Use In Hazardous (Classified)
Locations.

UL 1203, Standard for Explosion-Proof and Dust-Ignition-Proof Electrical Equipment for
Use in Hazardous (Classified) Locations.

7 UL 1449, Standard for Surge Protection Devices.

8. UL 1472, Solid-State Dimming Controls.

9. UL 1682, Plugs, Receptacles, and Cable Connectors of the Pin and Sleeve Type.

10. UL 1686, Standard for Pin and Sleeve Configurations.

11. UL 1863, Standard for Communications-Circuit Accessories.

kW=

o

1.4 DEFINITIONS

A.  Abbreviations
1. AHJ: Authority Having Jurisdiction.
2. NRTL: Nationally Recognized Testing Laboratory.
3. GFCI: Ground-fault circuit interrupting.

B.  Finished Locations: The following are defined as finished locations:
1. Areas with carpet or tile floors.
2. Areas with lay-in ceiling tile, fixed ceiling tile, and special architectural ceiling treatment.
3. Areas with tiled, plastered, or paneled walls.

C.  Interior Locations: The following are defined as interior locations:
1. Any location within the boundaries of the foundation of any building.
2. Any location within the superstructure of other structures not classified as buildings.

D.  Wet Locations: The following are defined as wet locations:

1. All exterior locations.
2. All interior locations below grade.
3. All interior locations where wet materials are processed, pumped, transported, or stored.
E. Corrosive Locations: The following are defined as corrosive locations.
1. All locations with chemical feed/transfer equipment
2. All locations with chemical storage tanks
3. All locations where chemical storage drums are located.
F. Hazardous (Classified) Locations: The following are defined as hazardous (classified)
locations.
1. All hazardous (classified) locations and their hazard classification are shown.
1.5 SUBMITTALS
A.  General
1. Comply with the requirements of Division 01 section, "Submittal Procedures".
2. Submit information as described below.
3. Provide all information necessary to determine compliance.
60551697 WIRING DEVICES
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B.

C.

1.6

A.

Product Data
1. Manufacturer’s technical product data sheets for all products specified in this section.
2. Delete or cross out all inappropriate or non-applicable information.

Samples: Submit sample of each type and color of wiring device and wall plate.
QUALITY ASSURANCE

Regulatory Requirements
I. All applicable federal, state, and local codes and regulatory requirements.
2. National Electrical Code (NEC).

PART 2 - PRODUCTS

2.1

A.

B.

2.2

A.

60551697

PRODUCT REQUIREMENTS — GENERAL

General

1. Provide new and unused products of current manufacture.

2. Provide products free from defects affecting performance.

3. All units of the same type must be from the same manufacturer.

4. Provide nameplates conforming to Division 26 section, "Electrical Identification."

Listing and Labeling

1. Provide UL listed and labeled products.

2. Provide products listed and labeled by an approved independent NRTL.

3. Products not bearing an NRTL label must be pre-approved in writing by the AHJ.

RECEPTACLES

General

1. Brass alloy power contacts and terminal screws.
2 Side and back wired terminals.

3. Self-grounding clip on mounting screw.

4. Thermoplastic back cover.

5 Nylon face.

6 Suitable for solid or stranded copper wire.

General-Purpose Receptacles

1. Industrial specification grade.

2. NEMA WD 1, NEMA WD 6, UL 498.

3 Straight blade NEMA WD6, 5-20R.

4 One-piece brass alloy mounting strap, ground terminal, and ground contacts.
5 Single or duplex as shown.

GFCI Receptacles

1 Industrial specification grade.

2. NEMA WD 1, NEMA WD 6, UL 498, UL 943.

3. Straight blade NEMA WD6, 5-20R.

4 One-piece brass alloy mounting strap, ground terminal, and ground contacts.
5 Single or duplex as shown.
6 Feed-through type.

WIRING DEVICES
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7.

Suitable for mounting in 2-3/4 inch box without adapter.

D.  Isolated ground receptacles.

ANl A e

Industrial specification grade.

NEMA WD 1, NEMA WD 6, UL498.

Straight blade NEMA WD6, 5-20R.

Brass alloy mounting strap.

Brass allow Isolated ground terminal, and ground contacts.
Identified with orange triangle on face.

E. TVSS Receptacles

M

6.
7.

H
1.
2.
3
4
5

Industrial specification grade.

NEMA WD 1, NEMA WD 6, UL498, UL 1449, ANSI/IEEE C62.41 Category A and B.
Straight blade NEMA WD6, 5-20R.

One-piece brass alloy mounting strap, ground terminal, and ground contacts.

Integral TVSS in line to ground, line to neutral, and neutral to ground

a. Multiple metal-oxide varistors.
b. Nominal clamp level rating of 500 volts.
c. Minimum single transient pulse energy dissipation of 140 J line to neutral, and 70 J

line to ground and neutral to ground.
Condition indicator light and audible alert.
Distinctive marking on face of device to denote TVSS-type unit.

ospital grade receptacles.

Hospital grade.

NEMA WD 1, NEMA WD 6, UL498.

Straight blade NEMA WD6, 5-20R.

One-piece brass alloy mounting strap, ground terminal, and ground contacts.
Identified with green dot on face.

G.  Tamper-resistant receptacles.

A e e

[Industrial specification grade][Hospital grade].

NEMA WD 1, NEMA WD 6, UL498.

Straight blade NEMA WD6, 5-20R.

One-piece brass alloy mounting strap, ground terminal, and ground contacts.
UL listed as tamper-resistant.

Internal shutter mechanism to limit access to energized components.
Prevents object insertion unless both contacts are engaged.

Identified with green dot on face.

Identified on face as tamper-resistant.

H.  Weather-resistant receptacles

XN R WD =

60551697
04/01/2020 — IFB

Industrial specification grade.

UL listed as weather-resistant.

NEMA WD 1, NEMA WD 6, UL 498.

Ultraviolet light exposure, cold impact, and accelerated aging tests.

Straight blade NEMA WD6, 5-20R.

One-piece brass alloy mounting strap, ground terminal, and ground contacts.
Single or duplex as shown.

Identified on face as weather-resistant.

WIRING DEVICES
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I Corrosion-Resistant Receptacles

Industrial specification grade.

NEMA WD 1, NEMA WD 6, UL 498.

Pass ASTM B117, 500-hour salt spray test.

Straight blade NEMA WD6, 5-20R.

One-piece brass alloy mounting strap, ground terminal, and ground contacts.
All metal parts nickel-plated.

Nickel-plated mounting screws.

Single or duplex as shown.

PN RO =

J. Receptacle Colors
1. Normal Power: Ivory.
2. Emergency Power: Red.
3. TVSS Protected: Blue.
4. Corrosion-resistant: Yellow.

K.  Available Manufacturers: Subject to compliance, available manufacturers of the specified
products include but are not limited to the following:
1. Hubbell Incorporated.
2. Leviton Manufacturing Company Incorporated.
3. Pass & Seymour/Legrand; Wiring Devices Division.

23 HEAVY-DUTY RECEPTACLES

A.  General
1. UL 498, UL 1682, UL 1686.
Pin and sleeve type.
Brass contacts.
Cast aluminum body.
Ampere rating as shown.
Attached screw cap.
Suitable for wet locations.
Color coded and configured to a specific circuit voltage and current rating.
Circuit breaking type, arc from disconnecting under load contained with an arc chamber.

A S AT LI

B. Accessories
1. Cast aluminum back box suitable for installed location.
2. Matching plug for each receptacle.

C.  Manufacturers: Subject to compliance, provide products by one of the following.
1. Appleton.
2. Arrow-Hart.
3. Crouse-Hinds.

24 RECEPTACLES IN HAZARDOUS (CLASSIFIED) LOCATIONS

A.  General
1. Receptacles rated for specific hazardous locations shown.
B.  General purpose receptacle

1. UL 1010, NEMA WD 6, NEMA 250.

60551697 WIRING DEVICES
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2.5

60551697

2. NEMA WD6 5-20R.

3. Cast aluminum body.

4. Brass contacts.

5. Factory sealed.

6. Attached cover with hinge and gasket.

7. Suitable for wet locations.

8. Circuit breaking type, plug cannot be removed until disconnecting mechanism rotated.
GFCl receptacle

1. UL 943, UL 1010, UL 1203, NEMA WD 6, NEMA 250.

2. NEMA WD6 5-20R.

3. Cast aluminum body.

4. Brass contacts.

5. Factory sealed receptacle.

6. Separate factory sealed GFCI unit.

7. Feed-thru type.

8. Attached receptacle cover with hinge and gasket.

9. Circuit breaking type, plug cannot be removed until disconnecting mechanism rotated.

Heavy-duty receptacle

1. UL 1010, UL 1686, NEMA FB 11, NEMA 250.

2. Pin and sleeve type.

3. Brass contacts.

4. Cast aluminum body.

5. Ampere rating as shown.

6. Attached receptacle cover with hinge and gasket.

7. Suitable for wet locations.

8. Color coded and configured to a specific circuit voltage and current rating.
9. Circuit breaking type, arc from disconnecting under load contained with an arc chamber.
Accessories

1. Cast aluminum back box suitable for installed location.

2. Matching plug for each receptacle.

Available manufacturers. Subject to compliance, available manufacturers of the specified
products include but are not limited to the following:

1. Appleton.

2. Crouse-Hinds.

SNAP SWITCHES

General
1. Single-pole, 2-pole, 3-way, 4-way and illuminated handle snap switches as shown.
2. NEMA WD 1, UL 20.

Construction

1. Quiet-type alternating current (ac) switches, 20 ampere, 120-277 volt.
Side and back wired, screw pressure terminal.

Brass alloy terminal screws.

Yoke grounding screw.

Thermoplastic back cover.

nbkwh
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2.6

2.7

60551697

6. Suitable for solid or stranded copper wire.
7. Switch handle color: Ivory.

Available Manufacturers: Subject to compliance, available manufacturers of the specified
products include but are not limited to the following:

1. Hubbell Incorporated.

2. Leviton Manufacturing Company Incorporated.

3. Pass & Seymour/Legrand; Wiring Devices Division.

SNAP SWITCHES IN HAZARDOUS (CLASSIFIED) LOCATIONS

General

I. UL 20, UL 894, NEMA WD 1, NEMA 250.

Rated 20 ampere, 120-277 volt AC.

Quiet-type alternating current (ac) switches, 20 ampere, 120-277 volt.

Side and back wired, screw pressure terminal.

Brass alloy terminal screws.

Yoke grounding screw.

Thermoplastic back cover.

Suitable for solid or stranded copper wire.

Cast metal enclosure and cover rated for specific hazardous locations shown.

Wb W

Available manufacturers: Subject to compliance, available manufacturers of the specified
products include but are not limited to the following:

I. Appleton.

2. Crouse-Hinds.

WALLBOX DIMMING CONTROLS

General

1. UL 1472.

2. Solid-state full-wave dimmer.

3. Integral, quiet on/off switch, with audible frequency and EMI/RFI suppression filters.
4. Single-pole, 3-way, and 4-way switching.

5. Continuously adjustable slider control.

6. [luminated when off.

Incandescent lamp dimming controls

1. 120 V.

2. Follow square-law dimming curve.

3. Bypass dimmer module with on/off switch positions.

4. Rated wattage: 600 with no de-rating when ganged with other devices.

Fluorescent lamp dimming controls

1. Modular; compatible with dimming ballasts.
2. Trim potentiometer to adjust low-end dimming.
3. Dimmer-ballast combination low end dimming down to 20 percent of full brightness.

Available manufacturers: Subject to compliance, available manufacturers of the specified
products include but are not limited to the following:
1. Lutron.

WIRING DEVICES
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2.

Or approved equal.

2.8 OCCUPANCY SENSING LIGHT SWITCHES

A. Wall-Switch Sensors

XA R WD =

Wall box mounted.
Dual voltage (120 and 277 volts).

Dual technology passive-infrared and ultrasonic.

One hundred eighty degree field of view.
Adjustable time delay up to 30 minutes.
Adjustable sensitivity.

Suitable for electronic ballast inrush currents.
Minimum coverage area of 900 square feet.

B.  Long-Range Wall-Switch Sensors

PN R WD =

Wall box mounted.

Dual voltage (120 and 277 volts).

Passive infrared type.

One hundred ten degree field of view.
Adjustable time delay up to 30 minutes.
Adjustable sensitivity.

Suitable for electronic ballast inrush currents.
Minimum coverage area of 1200 square feet.

C.  Wide-Range Wall-Switch Sensors

PN RO =

Wall box mounted.

Dual voltage (120 and 277 volts).

Passive infrared type.

One hundred fifty degree field of view.
Adjustable time delay up to 30 minutes.
Adjustable sensitivity.

Suitable for electronic ballast inrush currents.
Minimum coverage area of 1200 square feet.

D.  Exterior Occupancy Sensors

Nk W=

Weatherproof.

Dual voltage (120 and 277 volts).

Passive infrared type.

One hundred eighty degree field of view.
Adjustable time delay up to 15 minutes.

One hundred ten foot detection range.
Suitable for electronic ballast inrush currents.

E. Manufacturers: Subject to compliance, provide products by one of the following:

1.

2.
3.
4.

Hubbell.
Leviton.

Pass & Seymour.
Watt Stopper.

2.9 COMMUNICATIONS OUTLETS

60551697
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A.

B.

C.

2.10

A.

B.

C.

D.

Telephone Outlet
1. UL 1863, TIA/EIA-568-B.1 Category Se.
2. One RJ-45 jack.

Combination TV and Telephone Outlet

1. UL 1863, TIA/EIA-568-B.1 Category Se.
2. One RJ-45 jack.

3. One Type F coaxial cable connector.

Available manufacturers: Subject to compliance, available manufacturers of the specified
products include but are not limited to the following:

I. Cooper.

2. Leviton.

COVERS AND WALL PLATES

General

L. UL 514D.

2. Single and combination type with ganging and cut-outs as required.
3. Metal plate-securing screws to match plate finish.

Finished Locations
1. Minimum 0.05 inch thick.
2. Type 302 satin stainless steel.

Other Interior Locations: Galvanized steel.

Weatherproof Covers

1. Rain-proof while in use in compliance with NEC Article 410-57.
2. Cast aluminum plate with neoprene gasket.

3. Hinged, self-closing, cast aluminum device cover.

PART 3 - EXECUTION

3.1

A.

B.

C.

60551697

EXAMINATION

Verification of Conditions

1. Verify outlet boxes are installed at proper locations and heights.

2. Verify wall openings are neatly cut and will be completely covered by wall plates.

3. Verify branch circuit wiring is completed, tested, and ready for connection to wiring
devices.

Discrepancies

1. Immediately notify the Engineer in writing of conditions detrimental to proper
completion of the work.

2. Correct all unsatisfactory conditions before proceeding with installation.

3. Resolution must be acceptable to the Engineer.

Clean debris from outlet boxes before installing devices.

WIRING DEVICES
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3.2 INSTALLATION

A.  General
1. Install products following manufacturer's instructions.
Coordinate with other work, including painting, electrical boxes and wiring installations.
Install devices plumb, level, and secure.
Mount receptacles in finished areas at 1°-6” above the finished floor.
Mount receptacles in all other areas at 4’-0” above the finished floor.
Mount all wall switches at 4'-0" above finished floor.
Install wiring devices after wiring work is completed.
Install wall plates after painting work is completed.
Unless otherwise shown, mount devices flush, with long dimension vertical.
0.  Group adjacent switches and receptacles under a single, multi-gang wall plate.
1. Do not use the duplex/split-wire break-off tabs in receptacles as circuit conductors for
connecting downstream devices.
12.  Install receptacles for electric water coolers (EWC) within the cabinet.

el e IR

B.  Dual-Level Lighting Control

1. Provide dual-level lighting control in spaces 100 square feet and larger.

2. Provide controls to reduce the lighting load by at least 50 percent.

3. Coordinate controls to reduce lighting in a reasonably uniform lighting pattern.

4. Coordinate dual-level lighting controls with day lighting apertures, such as windows.

C.  Grounding
1. Ground wiring devices as specified in Division 26 section, "Grounding".
2. Connect grounding terminal to branch circuit equipment grounding conductor.

D.  Identification: Identify wiring devices as required in Division 26 section, "Electrical
Identification”.

33 FIELD QUALITY CONTROL

A.  Inspections
1. Inspect each wiring device for defects before installing.
2. Have a qualified manufacturer’s representative inspect the installation.

B.  Operate each operable device at least six times with circuit energized.

C.  Receptacles
1. Test each 20-ampere receptacles for proper polarity and ground continuity.
2. Use a UL listed test device.

D.  GFCI Receptacles
1. Test operation according to manufacturer recommendations.
2. Verify that GFCI will trip at 5 £1 mA current.
3. Verify that GFCI does not trip at less than 1.8 mA current.

E. Replace damaged or defective wiring devices

34 ADJUSTING

60551697 WIRING DEVICES
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A.  Adjust each occupancy sensor.

B. Occupancy Sensor Time-Out Controls
1. Utility, lunch/break, storage, and copier rooms: 5-minute time-out setting.
2. Conference rooms: 10-minute time-out setting.
3. Corridors and lobbies: 15-minute time-out setting.
4. All other locations: longest time out setting, but not more than 30 minutes.

C.  Ambient Light Sensor: Set to turn off lights when daylighting exceeds 80% of the design
illuminance.

3.5 CLEANING

A.  General
1. Clean devices and wall plates.
2. Replace stained or improperly painted wall plates or devices.
3. Adjust devices and wall plates to be flush and level.

END OF SECTION 26 2726

60551697 WIRING DEVICES
04/01/2020 — IFB 26 2726 - Page 11 of 12 MEMBRANE EQUIPMENT PROCUREMENT



(THIS PAGE INTENTIONALLY LEFT BLANK)

60551697 WIRING DEVICES
04/01/2020 — IFB 26 2726 - Page 12 of 12 MEMBRANE EQUIPMENT PROCUREMENT



SECTION 26 2813

OVERCURRENT PROTECTIVE DEVICES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

60551697

RELATED DOCUMENTS

General: Drawings and general provisions of the Contract, including General and
Supplementary Conditions and all divisions of specification sections, apply to this Section.

DESCRIPTION OF WORK

General: The Contractor shall provide the labor, tools, equipment, and materials necessary to
install overcurrent protective devices (OCPDs) in accordance with the plans and as specified
herein.

Work of this Section includes, but is not limited to:
1. Fuses

a. Fuses rated 600A and less.

b. Fuses rated above 600A.
2. Circuit breakers.

QUALITY ASSURANCE

Codes and Standards: Perform all work associated with overcurrent protective devices in
compliance with applicable requirements of governing agencies having jurisdiction and in
accordance with these plans and as specified herein.

1. Electrical Component Standard: Components and installation shall comply with National
Fire Protection Association (NFPA) 70 "National Electrical Code (NEC)."
2. Listing and Labeling: Provide products specified in this section that are listed and

labeled (as defined as they are in the NEC, Article 100).

3. Listing and Labeling Agency Qualifications: A '"Nationally Recognized Testing
Laboratory" (NRTL) as defined in Occupational Safety and Health Administration
(OSHA) Regulation 1910.7.

Single Source Responsibility: Obtain similar OCPDs from a single manufacturer.
SUBMITTALS

General: Furnish manufacturer's product data, test reports, and materials certifications as
required.

Submittals: Submit the following in accordance with Conditions of Contract and Division 01

specification sections:

1. Product data for fuses, circuit breakers, and OCPD accessories specified in this section,
including descriptive data and time-current curves for all protective devices and
let-through current curves for those with current limiting characteristics. Include
coordination charts and tables and related data.

OVERCURRENT PROTECTIVE DEVICES
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C.

1.5

B.

1.6

A.

B.

Reference Submittals

1. Manufacturer's descriptive literature.

2. Operating and maintenance instructions.
3. Spare parts list.

DELIVERY, HANDLING, AND STORAGE

Deliver OCPDs and components in factory fabricated type containers or wrappings, which
properly protect devices from damage.

Handle OCPDs carefully to prevent physical damage to OCPDs and components. Do not install
damaged OCPDs; remove from site and replace damaged devices with new.

Store OCPDs in original packaging and protect from weather and construction traffic. Wherever
possible, store indoors; where necessary to store outdoors, store above grade and enclose with
watertight wrapping.

DEFINITIONS

OCPD: A device operative on excessive current that causes and maintains the interruption of
power in the circuit it protects.

Ampere Squared Seconds: An expression of available thermal energy resulting from current
flow. With regard to current limiting fuses and circuit breakers, the ampere squared seconds
during fault current interruption represents the energy allowed to flow before the fuse or breaker
interrupts the fault current within its current limiting range.

PART 2 - PRODUCTS

2.1

A.

B.

60551697

MATERIALS

General

1. Provide OCPDs in indicated types, as integral components of panelboards, switchboards,
and motor control centers; and also as individually enclosed and mounted single units.

2. Enclosures: National Electrical Manufacturers Association (NEMA) 250 "Enclosures for
Electrical Equipment (1,000 volts Maximum)."

Cartridge Fuses

1. NEMA Standard FU1, "Low Voltage Cartridge Fuses": = Unless indicated otherwise,
provide nonrenewable cartridge fuses of indicated types, classes, and current ratings that
have voltage ratings consistent with the circuits on which used.

2. Class J Fuses: Underwriters' Laboratories, Inc. (UL) 198C, "High Interrupting Capacity
Fuses, Current Limiting Type".

3. Class L Fuses: UL 198C, "High Interrupting Capacity Fuses, Current Limiting Type".

4. Class RK1 and RKS5 Dual Element Time Delay Fuses: UL 198E, "Class R Fuses".

5. Provide a complete set of fuses for all fusible equipment on the job.

6. All fuses shall be of the same manufacturer and shall have an interrupting rating of
200,000 A, RMS symmetrical, except where otherwise noted.

7. All fuses shall bear UL label and class designation.

8. Place fuse identification labels showing size and type of fuse installed inside the cover of
each switch or piece of equipment.

OVERCURRENT PROTECTIVE DEVICES
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9. Fuse voltage shall be as required for the service.
10.  Fuses Rated 600A and Less

a. Fuses which protect motor circuits and transformers shall be time delay type, UL
Listed, Class RK-1, except where otherwise noted.

b. Fuses which are protecting circuit breakers, circuit breaker panels, and resistive
heating circuits shall be fast-acting, current limiting type, UL listed, Class J, except
where otherwise noted.

11.  Fuses Rated Above 600 A

a. Fuses which protect motor circuits shall be time delay, current limiting type, UL
listed, NEMA Class L, except where otherwise noted.

b. Fuses which are protecting circuit breakers, circuit breaker panels, and resistive
heating circuits shall be fast-acting, current-limiting type, UL listed, class L.

C.  Circuit Breakers
1. Molded case type, with ampere rating, frame size and number of poles as shown.
2. Comply with the following:

a. UL 489 "Molded Case Circuit Breakers and Circuit Breaker Enclosures."

b. NEMA AB 1 "Molded Case Circuit Breakers."

c. Federal Specification W-C-375.

3. Bolt in type, except breakers 225 ampere frame size and larger may be plug in type if
held in place by positive locking device requiring mechanical release for removal.
4. Minimum RMS symmetrical short circuit interrupting capacity rating.

a. 10,000 Amperes at 120/240V.

b. 18,000 amperes at 277V.

c. 35,000 amperes at 480V.

5. Quick make, quick break toggle mechanism.

6. Inverse time-current characteristic overload protection for each pole.

7. Instantaneous magnetic trip element short circuit protection for each pole.
8. Solid state trip device for circuit breaker frame sizes over 250 Amperes.

a. Independently adjustable long time, short time, and instantaneous trip settings.

b. Ground fault trip unit where shown, adjustable for pick up and time delay.

c. Settings adjustable from front of breaker controls and/or plug-in element change.

d. Indicator for cause of trip.

9. Provide circuit breakers appropriate for applications, including Type SWD for switching

fluorescent lighting loads, and Type HACR for heating, air-conditioning, and
refrigeration equipment.

D. OCPD Accessories

L.

Provide key interlocks where shown.

a. Arrange interlocking so keys are held captive at devices indicated.

b. Where future key interlocking provisions are indicated, provide necessary
mountings and hardware as required for the future installation.

Labels:  Install label inside enclosure identifying the type of OCPD installed, its

overcurrent rating, its interrupt rating and UL class. Where applicable, trip settings and

time delays should be provided on permanent labels.

E.  Extra Materials: For types and ratings required, furnish spare fuses, amounting to one fuse for
every five installed fuses, but not less than one set of three of each type of fuse.

60551697
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2.2

A.

MANUFACTURERS

Subject to compliance with requirements, provide products by the following:
1. Cartridge Fuses

a. General Electric Co.

b. Littelfuse Inc., Tracor, Inc.
2. Molded Case Circuit Breakers

a. Eaton Corporation.

b. General Electric Company.
c. Square D Company.
d. Or approved equal.

PART 3 - EXECUTION

3.1

A.

B.

C.

32

A.

33

A.

34

A.

60551697

INSTALLATION

General

1. Install fuses and circuit breakers as indicated, in accordance manufacturer's written
instructions and with recognized industry practices to ensure that protective devices
comply with requirements. Comply with the NEC, and NEMA Standards.

2. Inspect each circuit breaker and fuse visually.
3. Perform several mechanical ON-OFF operations on each circuit breaker and switch.
4. Verify circuit continuity on each pole in closed position.

Independently Mounted OCPDs: Locate as indicated and install in accordance with
manufacturer's written installation instructions.

OCPD:s in distribution equipment shall be factory installed.

IDENTIFICATION

Identify components in accordance with Division 26, Section “Electrical Identification”.
CONNECTIONS

Check connectors, terminals, bus joints, and mountings for tightness. Tighten field connected
connectors and terminals, including screws and bolts, in accordance with equipment
manufacturer's published torque tightening values. Where manufacturer's torque requirements
are not indicated, tighten connectors and terminals to comply with tightening torques specified
in UL Standards 486A and UL 486B.

GROUNDING

Provide equipment grounding connections for individually mounted OCPD units as indicated

and as required by NEC. Tighten connectors to comply with tightening torques specified in UL
Standard 486A to assure permanent and effective grounding.

OVERCURRENT PROTECTIVE DEVICES
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3.5

3.6

3.7

60551697

FIELD QUALITY CONTROL

Visual and Mechanical Inspection: Include the following inspections and related work.

1. Overcurrent Protective Device Ratings and Settings: Verify indicated ratings and
settings to be appropriate for final system arrangement and parameters. Where
discrepancies are found, test organization shall recommend final protective device ratings
and settings. Use accepted revised ratings or settings to make the final system
adjustments.

2. Inspect for defects and physical damage, NRTL labeling, and nameplate compliance with
current single line diagram.

3. Exercise and perform operational tests of all mechanical components and other operable
devices in accordance with manufacturer's instruction manual.

4. Check tightness of electrical connections of OCPDs with calibrated torque wrench. Refer
to manufacturer's instructions for proper torque values.

5. Clean OCPDs using manufacturer's approved methods and materials.

6. Verify installation of proper fuse types and ratings in fusible OCPDs.
CLEANING

Upon completion of installation, inspect OCPDs. Remove paint splatters and other spots, dirt,
and debris. Touch up scratches and mars of finish to match original finish.

DEMONSTRATION

Training: Arrange and pay for the services of factory authorized service representatives to
demonstrate OCPDs and train Owner's maintenance personnel.

Conduct a minimum of one half day of training in operation and maintenance as specified under
"Instructions to Owner Employees" in the "Project Closeout" section of these specifications.
Include both classroom training and hands-on equipment operation and maintenance
procedures.

Schedule training with at least 7 days' advance notification.

END OF SECTION 26 2813
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SECTION 26 2816
ENCLOSED SWITCHES AND CIRCUIT BREAKERS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section Includes
1. Service disconnecting means.
2 Feeder and branch-circuit protection.
3. Equipment disconnecting means.
4 Motor circuit disconnecting means.

B. Related Sections

1. Division 01 Section “Submittal Procedures”.

2. Division 01 Section “Operation and Maintenance Data”.
3. Division 26 Section “Electrical Identification”.

4, Division 26 Section “Overcurrent Protective Devices”.

1.3 REFERENCES
A. Unless otherwise stated, references are to the latest edition of the standard.

B.  Underwriter's Laboratory, Inc. (UL)
1. UL 98, Enclosed and Dead Front Switches.
2. UL 486A-486B, Wire Connectors.

C. InterNational Electrical Testing Association (NETA)
1. ATS, Acceptance Testing Specifications for Electric Power Distribution Equipment and
Systems.

D.  National Electrical Manufacturers Association (NEMA)
1. NEMA KS 1, Enclosed Switches.
2. NEMA 250, Enclosures for Electrical Equipment (1,000 Volts Maximum).
3. NEMA AB1, Molded Case Circuit Breakers.

E.  National Fire Protection Association (NFPA)
1. NFPA 70, National Electrical Code (NEC).

1.4 DEFINITIONS
A. Abbreviations

1. AHIJ: Authority having jurisdiction.
2. NRTL: Nationally recognized testing laboratory.

60551697 ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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B.  Interior Locations: The following are defined as interior locations:
1. Any location within the boundaries of the foundation of any building.
2. Any location within the superstructure of other structures not classified as buildings.

C.  Wet Locations: The following are defined as wet locations:

1. All exterior locations.
2. All interior locations below grade.
3. All interior locations where wet materials are processed, pumped, transported, or stored.
D.  Corrosive Locations: The following are defined as corrosive locations.
1. All locations with chemical feed/transfer equipment
2. All locations with chemical storage tanks
3. All locations where chemical storage drums are located.
E. Hazardous (Classified) Locations: The following are defined as hazardous (classified)
locations.
I. All hazardous (classified) locations and their hazard classification are shown.
F. Seismic Withstand: When subjected to the specified seismic forces, seismic withstand means:
1. The unit will remain in place.
2. No parts will separate from the unit.
3. The unit will be fully operational after the seismic event.
1.5 SUBMITTALS
A.  General
1. Comply with the requirements of Division 01 Section “Submittal Procedures”.
2. Submit information as described below.
3. Provide all information needed to determine compliance.

B.  Product Data
1. Manufacturer’s technical product data sheets.
2. Delete or cross out all inappropriate or non-applicable information.

C.  Shop Drawings

1. Dimensional drawings for enclosures.
2. Time-current curves, including selectable ranges for each type of circuit breaker.
3. Wiring Diagrams: Submit wiring diagrams for all products.
a. Show all components and features specified.
b. Differentiate between factory installed and field installed wiring and components.

D.  Quality Control Submittals

I. Manufacturer Seismic Qualification Certification
a. Submit certification that products will withstand seismic forces defined in Division
26 section, "Seismic Controls for Electrical Work."
b. Indicate whether certification is based on actual testing calculation.
c. Identify center of gravity and locate and describe mounting and anchorage
provisions on a dimensioned outline drawing.
d. Provide description of equipment anchorage devices on which certification is
based and their installation requirements.
2. Qualification Data: Submit compliance data for testing agencies.
60551697 ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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3. Manufacturer’s Instructions. Submit manufacturer's current installation instructions.

E. Contract Closeout Submittals
1. Project record documents.
2. Operation and Maintenance (O&M) Data
a. Comply with Division 01 section, "Operation and Maintenance Data."
b. Include instructions on start-up, operation, and maintenance.
c. Manufacturer's instructions for testing and adjusting switches and circuit breakers.

1.6 QUALITY ASSURANCE

A.  Regulatory Requirements: Perform all work in compliance with the following:
1. All applicable federal, state, and local codes and regulatory requirements.
2. National Electrical Code (NEC).

B.  Testing Agency Qualifications
1. Member of NETA.
2. Acceptable to authorities having jurisdiction.
3. Field Supervisor currently certified by the NETA.

C.  Product Selection for Restricted Space
L. Drawings indicate maximum dimensions for enclosed switches and circuit breakers.
2. Comply with indicated maximum dimensions.

1.7 MAINTENANCE

A.  Extra Materials: Provide extra materials described below:
1. Match products installed.
2. Packaged with protective covering for storage.
3. Identified with labels describing contents.
4. Fuses: Provide 3 fuses of each size used on project.

PART 2 - PRODUCTS
2.1 PRODUCT REQUIREMENTS — GENERAL

A.  General
1. Provide new and unused products of current manufacture.
2. Provide products free from defects affecting performance.
3. All units of the same type must be from the same manufacturer.

B.  Listing and Labeling
1. Provide UL listed and labeled products.
2. Provide products listed and labeled by an approved independent NRTL.
3. Products not bearing an NRTL label must be pre-approved in writing by the AHJ.
4. Provide a service equipment label on all switches and circuit breakers used as a service
disconnecting means.

2.2 MANUFACTURERS

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

60551697 ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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1. Cutler-Hammer.
2. Square D Company.
3. Or approved equal.

23 ENCLOSED SWITCHES

A.  General
1. NEMAKS 1, UL-98.
2 Heavy duty safety switch.
3. Quick make, quick break mechanism.
4. Switch blades visible in OFF position with door open.
5 High conductivity copper current carrying parts and silver tungsten switch contacts.
6 Rated for 60 and 75 degree Celsius wire.

Operating Handle

1. Handle down in the off position.

2. Pad-lockable in off position with up to three padlocks.

3. Interlocked with cover to prevent opening cover with switch in closed position.
4, Inconspicuous interlock defeat mechanism.

C. Fusible Switches

1. Positive-pressure reinforced fuse clips.

2. Class R rejection type.

3. Fuses as shown and as specified in Division 26 Section “Overcurrent Protective
Devices”.

D.  Accessories
1. Neutral lug kit.
2. Ground lug.
3. Auxiliary contact.

24 ENCLOSED CIRCUIT BREAKERS

A.  General

1. Molded case circuit breaker as shown and as specified in Division 26 Section

“Overcurrent Protective Devices”.

2. NEMA AB 1.
Mechanical lugs sized for quantity, size, and type of conductors shown on the drawings.
4, Shunt trip coil

a. Where shown on the drawings.

b. 120 V energized from separate circuit.

c. Set to trip at 75 percent of rated voltage.

98]

B.  Operating Handle

1. Handle down in the off position.

2. Pad-lockable in off position with up to three padlocks.

3. Interlocked with cover to prevent opening cover with switch in closed position.
4, Inconspicuous interlock defeat mechanism.

C. Accessories
1. Neutral lug kit.
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2. Ground lug.
3. Auxiliary contact.

2.5 ENCLOSURES

A.  General
1. Wet Locations: NEMA 250, Type 4X stainless steel.
2. Corrosive Areas: NEMA 250, Type 4X non-metallic.
3. Class 1 Hazardous Locations: NEMA 250 Type 7 cast aluminum.
4. All Other Locations: NEMA 250, Type 12 painted steel.

B.  Finish: Manufacturer's standard paint factory applied before shipping.
PART 3 - EXECUTION
3.1 EXAMINATION

A.  Verification of Conditions

1. Examine surfaces that will receive the enclosed switches and circuit breakers.
2. Verify that the project has progressed to a point where this installation may begin.

B.  Discrepancies
1. Immediately notify the Engineer in writing is any discrepancies are found.
2. Resolve all discrepancies before proceeding with installation.
3. Resolution must be acceptable to the Engineer.

32 PREPARATION

A.  Surface Preparation

1. Carefully lay out the work in advance.
2. Perform any cutting, drilling, etc. without damaging the building surfaces or equipment.
B.  Rough-in
1. Refer to equipment submittals for rough-in requirements.
2. Verify rough-in locations by field measurements.
33 INSTALLATION
A.  General
1. Comply with the manufacturer's installation instructions.
2. Install enclosed switches and circuit breakers where shown.
3. Locations shown are approximate unless dimensioned.
4. Coordinate layout and installation with other construction, including conduit.
5. Maintain required workspace clearance.
6. Install motor disconnecting means within sight of the motor.
7. Provide suitable means for mounting enclosed switches and circuit breakers.
8. Remove temporary lifting means and blocking of moving parts.
9. Comply with mounting and anchoring requirements of in Division 26 section, "Seismic
Controls for Electrical Work."
B.  Connections
60551697 ENCLOSED SWITCHES AND CIRCUIT BREAKERS
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1. Tighten connectors and terminals according to manufacturer published torque values.
2. Where manufacturer torque values are not indicated, follow UL 486A-486B.

3. Provide effective and permanent grounding connections.

Identification

1. Identify field-installed conductors, interconnecting wiring, and components.

2. Provide warning signs as specified in Division 26 section, "Electrical Identification."

3. Label each enclosure as specified in Division 26 section, "Electrical Identification."

FIELD QUALITY CONTROL

Prepare for Acceptance Tests

1. Test insulation resistance for each enclosed switch and circuit breaker.

2. Test continuity of each line- and load-side circuit.

Testing

1. Do not start testing until enclosed switches and circuit breakers are installed and
electrical circuitry has been energized.

2. Demonstrate product capability and compliance with requirements.

3. Perform visual and mechanical inspection and electrical test indicated in:

a. NETA ATS, Section 7.5 for switches.
b. NETA ATS, Section 7.6 for molded-case circuit breakers.

4. Certify compliance with test parameters.
5. Correct malfunctioning units on-site, where possible.
6. Retest to demonstrate compliance; otherwise, replace with new units and retest.

Infrared Scanning

1. Perform an infrared scan of each enclosed switch and circuit breaker.

2. Perform scans after Substantial Completion, but before Final Acceptance.

3. Open or remove doors or panels so connections are accessible to portable scanner.

4. Perform a follow-up scan of each unit 11 months after date of Substantial Completion.

5. Use an infrared scanning device designed to measure temperature or to detect significant
deviations from normal values.

6. Provide calibration record for device.

7. Prepare certified report identifying equipment checked and describing scanning results.

8. Note deficiencies detected, remedial action taken, and observations after remedial action.

ADJUSTING

Set field-adjustable circuit-breaker trip ranges.

CLEANING

General

1. After completing installation, inspect interior and exterior of enclosures.
2 Remove paint splatters and other spots.

3. Vacuum dirt and debris; do not use compressed air to assist in cleaning.
4 Repair exposed surfaces to match original finish.

END OF SECTION 26 2816

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

04/01/2020 — IFB 26 2816 - Page 6 of 6 MEMBRANE EQUIPMENT PROCUREMENT



SECTION 26 2913
MOTOR CONTROLLERS
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

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

1.2 SUMMARY
A.  Section Includes
1. Manual motor controllers.
2. Magnetic motor controllers.
3. Combination magnetic motor controllers.
4. Solid-state reduced voltage motor controllers.

B. Related Sections

Division 01 Section “Submittal Procedures”.

Division 01 Section “Operation and Maintenance Data”.
Division 26 Section “Basic Electrical Requirements”.
Division 26 Section "Basic Electrical Materials and Methods."
Division 26 Section “Grounding”.

Division 26 Section “Supporting Devices”.

Division 26 Section “Electrical Identification”.

Division 26 Section “Control Devices”.

Division 26 Section “Overcurrent Protective Devices”.
0. Division 26 Section "Motor Controllers."

i S A ol

1.3 REFERENCES
A. Unless otherwise stated, references are to the latest edition of the standard.

B.  Underwriter's Laboratory (UL)
1. UL 508, "Standard for Industrial Control Equipment."

C.  National Electrical Manufacturers Association (NEMA)
1. NEMA 250, "Enclosures for Electrical Equipment (1000 Volts Maximum)."
2. NEMA ICS 2, "Industrial Control and Systems: Controllers, Contactors, and Overload
Relays Rated 600 Volts."

1.4 DEFINITIONS

A.  Abbreviations
1. AHIJ: Authority having jurisdiction.
2. NRTL: Nationally recognized testing laboratory.
3. SPDT: Single pole double throw.
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Seismic Withstand: When subjected to the specified seismic forces, seismic withstand means:
1. The unit will remain in place.

2. No parts will separate from the unit.

3. The unit will be fully operational after the seismic event.

Finished Locations: The following are defined as finished locations:

1. Areas with carpet or tile floors.
2. Areas with lay-in ceiling tile, fixed ceiling tile, and special architectural ceiling treatment.
3. Areas with tiled, plastered, or paneled walls.

Interior Locations: The following are defined as interior locations:
1. Any location within the boundaries of the foundation of any building.
2. Any location within the superstructure of other structures not classified as buildings.

Wet Locations: The following are defined as wet locations:

1. All exterior locations.
2. All interior locations below grade.
3. All interior locations where wet materials are processed, pumped, transported, or stored.

Corrosive Locations: The following are defined as corrosive locations.

1. All locations with chemical feed/transfer equipment
2. All locations with chemical storage tanks
3. All locations where chemical storage drums are located.

Hazardous (Classified) Locations: The following are defined as hazardous (classified) locations.

I. All hazardous (classified) locations and their hazard classification are shown.
SUBMITTALS
General
1. Comply with the requirements of Division 01 Section “Submittal Procedures”.
2. Submit information as described below.
3. Provide all information necessary to determine compliance.
Product Data
1. Manufacturer’s technical product data sheets for all products specified in this section.
2. Delete or cross out all inappropriate or non-applicable information.
Shop Drawings
1. Materials List: Submit a list with quantities, manufacturer’s name, and catalog numbers.
2. Dimensional Drawings: Submit dimensional drawings for all products.
3. Wiring Diagrams: Submit wiring diagrams for all products.
a. Show all components and features specified.
b. Differentiate between factory installed and field installed wiring and components.

Quality Control Submittals
1. Test Reports

a. Factory test report: Submit results of the required factory test prior to shipment.
b. Field test report: Submit certified copies of the field test reports.
2. Manufacturer’s Instructions: Submit manufacturer's current installation instructions.
3. Manufacturer’s field reports.
MOTOR CONTROLLERS
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4. Training data.

E. Contract Closeout Submittals
1. Project record documents.
2. Operation and Maintenance (O&M) Data
a. Submit O&M manual prior to delivery of the products.
b. Comply with Division 01 Section “Operation and Maintenance Data”.
c. Include instructions on start-up, operation, and maintenance.

1.6 QUALITY ASSURANCE

A.  Regulatory Requirements
1. All applicable federal, state, and local codes and regulatory requirements.
2. National Electrical Code (NEC).

1.7 MAINTENANCE
A.  Extra Materials
1. Maintenance stock of fuses amounting to one unit for every installed unit.

2. One main control board for every three solid-state reduced voltage controllers provided.

PART 2 - PRODUCTS

2.1 PRODUCT REQUIREMENTS — GENERAL
A.  General
1. Provide new and unused products of current manufacture.
2. Provide products free from defects affecting performance.
3. Provide units of the same type all made by the same manufacturer.
4. Provide nameplates complying with Division 26 Section “Electrical Identification”.

B.  Listing and Labeling
1. Provide UL listed and labeled products.
2. Provide products that have been listed and labeled by an approved independent NRTL.
3. Products not bearing an NRTL label must be pre-approved in writing by the AHJ.

2.2 MANUAL CONTROLLERS

A.  Manual Controllers

Sizes and ratings as indicated on the drawings.

Manually operated quick make, quick break toggle mechanism.
One piece melting alloy type thermal overload unit.

Controller inoperative when thermal unit removed.

Green pilot light.

Capable of being padlocked in the OFF position.

ANl S e

23 MAGNETIC CONTROLLERS

A.  Magnetic Contactors
L. Three pole unless otherwise shown.
2. Sizes as shown.
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NEMA ICS 2 and UL 508.

Integral NEMA sizes, minimum size 1.

Coil rated for 120 Volts unless otherwise shown.
Double break silver-alloy contacts.

AU S

B.  Full Voltage Non-Reversing (FVNR) Magnetic Controllers

Magnetic contactor as specified above.

NEMA sizes as shown.

Solid-state overload relay as specified in article "ACCESSORIES" below.
Control power transformer as specified in article "ACCESSORIES" below.
Enclosure as specified in article "ACCESSORIES" below.

M

C.  Full Voltage Reversing (FVR) Magnetic Controllers

Two magnetic contactors as specified above.

NEMA sizes as shown.

Contactors electrically and mechanically interlocked to prevent simultaneous closing.
Solid-state overload relay as specified in article "ACCESSORIES" below.

Control power transformer as specified in article "ACCESSORIES" below.
Enclosure as specified in article "ACCESSORIES" below.

ANl S e

D.  Two-Speed Two-Winding Magnetic Controller

Two magnetic contactors as specified above.

NEMA sizes as shown.

Contactors electrically and mechanically interlocked to prevent simultaneous closing.
Two solid-state overload relays as specified in article "ACCESSORIES" below.
Control power transformer as specified in article "ACCESSORIES" below.
Enclosure as specified in article "ACCESSORIES" below.

AN S e

24 SOLID-STATE CONTROLLERS

A.  Solid-State Reduced Voltage Controllers (SSRV)

Provide types, ratings, and NEMA sizes as shown on the Contract Drawings.
Suitable for use with standard 3 phase squirrel cage induction motors.

Silicon controlled rectifiers (SCRs) for controlling motor voltages during acceleration.
On-board diagnostics with light emitting diodes (LEDs) to indicate fault conditions.
Isolated, convertible SPDT fault contact output for remote indication.

Adjustable current limit.

Solid-state overload relay as specified in article "ACCESSORIES" below.

Closed loop feedback system to maintain motor acceleration at constant rate.
Magnetic contactors as specified above.

a. Bypass contactor.

b. Input isolation contactor.

c. Contactor for isolating power factor correction capacitors from SCRs.

Lo kWD

2.5 COMBINATION CONTROLLERS
A.  General
1. Motor controller, short-circuit protection, and disconnecting means.

2. Controller as described above (i.e., FVNR, FVR, SSRV).

B. Short-Circuit Protection
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1. Fuse, molded-case circuit breaker, or motor circuit protector as shown.
2. As specified in Division 26 Section “Overcurrent Protective Devices”.

Disconnecting Means
1. External operating handle with an up-down motion and down position indicating OFF.
2. Lockable in the OFF position with up to three padlocks.

ACCESSORIES

General

1. Mount all accessories in the controller enclosure.

2 If an additional enclosure is required, obtain approval from the Engineer.

3 Construct any additional enclosures equal to the controller enclosure.

4. Provide all required interconnections between the enclosures.

5 Provide equipment nameplates complying with Division 26 Section “Electrical
Identification”.

Solid-State Overload Relay

1. Current sensor in each phase.
2. Switch selectable for the specific motor full load amperes within the starter range.
3. Running overload protection with time-current characteristics closely paralleling that the

motors heating damage boundary
4 Accurate to 2 percent.
5 Selectable overload trip class, 5, 10, 15, 20, and 30.
6. Phase failure protection.
7 Current unbalance trip setting adjustable from 10 to 50 percent.
8 Voltage unbalance trip setting adjustable from 5 to 20 percent.
9 Conformally coated to provide corrosion resistance.

Control Power Transformer
1. Provide a control power transformer for each motor controller.
2. Secondary voltage to match coil voltage specified above.
3 Provide control power transformers as specified in Section 260900, Control Devices.
4 Size transformer as required to provide adequate capacity to operate the following:
a. Motor controller contactor coil.
b. All other devices connected to the control circuit as shown.

Control Components

1. As specified in Division 26 Section “Control Devices”.

2. Type and quantity of control components as shown.

3. For spare controllers or where not shown, provide the following:
a. Hand-Off-PLC selector switch.
b. Elapsed time meter.
c. Green run light.

Enclosures.

1. NEMA 250, Type 4X in corrosive locations.

2. NEMA 250, Type 4X in wet locations.

3. NEMA 250, Type 7 in Class I hazardous locations.
4 NEMA 250, Type 12 in all other locations.

MOTOR CONTROLLERS
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2.7 MANUFACTURERS

A.  Manufacturers: Subject to compliance, provide product manufactured by one of the following:
1. Allen-Bradley.
2. Cutler Hammer.
3. Square D.

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verification of Conditions
1. Inspect installed work prior to performing the work of this section.
2. Verify that the project has progressed to a point where this installation may begin.
B.  Material inspection.

C.  Discrepancies

1. Immediately notify the Engineer in writing of conditions detrimental to proper
completion of the work.
2. Correct all unsatisfactory conditions before proceeding with installation.
3. Resolution must be acceptable to the Engineer.
32 PREPARATION
A.  Surface Preparation
1. Carefully lay out the work in advance.
2. Perform any cutting, drilling, etc. without damaging the building surfaces or equipment.
B.  Rough-in
1. Refer to equipment submittals for rough-in requirements.
2. Verify rough-in locations by field measurements.
33 INSTALLATION
A.  General
1. Conform to submittal data.
2. Conform to arrangements indicated.

34 FIELD QUALITY CONTROL

A.  Inspecting and adjusting

1. Provide a manufacturer trained technician to inspect and adjust the equipment.
2. Adjust motor overload trip setting and class to match motor nameplate.
3. Adjust voltage and current unbalance settings to protect motor without nuisance trips.
4. Adjust acceleration and deceleration times to prevent pressure surges in water lines.
5. Make other adjustments to solid state controllers as required for proper operation.

B.  After completion of all inspections, perform field testing.

C.  Training

60551697 MOTOR CONTROLLERS
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1. Train the Owner's personnel in the operation and maintenance of the products.
2. Complete all testing and adjustments before starting on training.
3. Provide for the services of a manufacturer's representative to perform the training.
4. Provide for a minimum of 4 hours of training for 6 people.
END OF SECTION 26 2913
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SECTION 26 2923

VARIABLE FREQUENCY DRIVES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

60551697

RELATED DOCUMENTS

General

1. Drawings and general provisions of Contract.
2. General and Supplementary Conditions.

3. Division 01 Specification Sections.

Related Sections. The following sections contain requirements that relate to this section:

1. Division 26 Section “Motor Control Centers”.

2. Division 26 Section “Overcurrent Protective Devices”.

3. Division 26 Section “Control Devices”.

4. Division 40 Section “Instrumentation — General”.

DESCRIPTION OF WORK

Scope of Work.

1. Extent of variable frequency drive work is shown on the drawings and specified herein.
2. Provide all labor, materials, tools, and equipment necessary to perform the work.

Section Includes. Materials and equipment specified in this section include the following:
1. Variable Frequency Drives (VFDs).
2. Drive Accessories.

QUALITY ASSURANCE

Regulatory Requirements
1. National Electrical Code (NEC).
2. All applicable federal, state, and local codes and regulatory requirements.

Standards: Materials and workmanship shall conform to the following standards:
1. National Fire Protection Association (NFPA).

2. Underwriters' Laboratories, Inc. (UL).

3. Institute of Electrical and Electronic Engineers (IEEE).

4, National Electrical Manufacturers Association (NEMA).

Qualifications
1. Manufacturer: Firms engaged in the manufacture of VFDs for not less than 5 years.

SUBMITTALS
Product Data

L. Manufacturer’s technical product data sheets for the VFD and all accessories.
2. Delete or cross out all inappropriate or non-applicable information.

VARIABLE FREQUENCY DRIVES

04/01/2020 — IFB 262923 - Page 1 of 6 MEMBRANE EQUIPMENT PROCUREMENT



1.5

B.

C.

D.

Shop Drawings

1. Dimensional drawings showing enclosure size and arrangement of all components.

2. Wiring diagrams in ladder logic form with terminal and wire numbers. Differentiate
between factory installed and field installed wiring and components.

3. Indicate job name, Owner, location, and date on all shop drawings.

Material list giving quantities, manufacturer’s name, and catalog numbers.

Operation and Maintenance (O&M) Manual with the following:

1. Maintenance data.

2. Parts list.

3. Troubleshooting guide.
4, Product data

5. Wiring diagrams.

DELIVERY, STORAGE, AND HANDLING

Deliver VFDs and accessories packaged in factory fabricated containers.
Store VFDs and accessories in a clean dry space.

Handle variable frequency drives and accessories carefully to avoid damage.

Return damaged units to equipment manufacturer and replace with new units.

PART 2 - PRODUCTS

2.1

60551697

A.

B.

VARIABLE FREQUENCY DRIVES.

General

1. Provide VFDs of sizes, ratings, and torque characteristics required by the driven
equipment.

2. Provide listed and labeled controllers and components.

3. All drives on the project shall be the same manufacturer and series/class.

4. Comply with the following:
a. NEMA Standard ICS 2, "Industrial Control Devices, Controllers and Assemblies,"
b. NEMA Standard ICS 3.1, “Safety standards for Construction and Guide for
Selection, Installation and Operation of Adjustable Speed Drive Systems.”
c. NEMA Pub No.250, "Enclosures for Electrical Equipment (1000 Volts

Maximum)."
d. UL 508C
5. Provide drives suitable for use with standard squirrel-cage induction motors having a
1.10 service factor.
6. Construction
a. Full wave 6-pulse rectifier section.
b. Direct current (dc) filter section

c. Pulse width modulated (PWM) inverter section.

Features
1. Designed to shut down without damage under the following conditions:
a. Short circuit.

VARIABLE FREQUENCY DRIVES
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Overcurrent.
Over voltage.
Under voltage.
Loss of phase.
Over-speed.
g. Power unit over-temperature.
2. Selectable sensor-less vector or Volts per Hertz operating modes.
Multiple programmable stop modes including: ramp, coast, dc brake, ramp-to-hold, and
s-curve.
Energy saving mode to automatically reduce output voltage to a lightly loaded motor.
Built-in process control algorithm.
Electronic motor overload protection.
Input line fuses.
Output voltage regulator.
Status LEDs for power and communications.
0. Door mounted operator interface with the following features:
a. Membrane keypad with keys for the following:
1) Drive programming.
2) Numeric.
3) Stop and stop.
4)  Automatic/Manual.
5) Speed increase/decrease.
b. Back-lit seven-line, 21 character LCD display.
11.  Drive parameters stored in EEPROM and re-settable through the keypad.
12.  Password security.
13.  Process signal inverter to allow speed of drive to vary inversely with input signal.
14.  Three programmable skip frequencies.
15.  Capable of picking up a load spinning in either direction without tripping drive.
16.  All components factory mounted and wired.
17.  User programmable inputs and outputs (I/O).

w
me o o

e SR A

a. Minimum of two analog inputs, 4-20 mA, isolated.
b. Minimum of two analog outputs, 4-20 mA, isolated.
c. Minimum of six digital inputs, and two relay outputs.

18.  Ethernet/IP communications.

C.  Sizes and Ratings

1. Input Voltage: 480 Volt, three-phase, +10%.

2. Input Frequency: 60 Hertz (Hz), +£3 Hz.

3. Displacement Power Factor: Between 1.0 and 0.95 lagging.

4, Efficiency: Greater than 96 percent.

5. Output Voltage: Three phase, variable from 0 to 460V.

6. Output Frequency: Variable from 6 to 400 Hz, minimum.

7. Speed Range: 10:1, step-less.

8. Acceleration/Deceleration Rate: Adjustable from 0 to 3600 seconds.

9. Minimum Frequency: Adjustable from 6 to 30 Hz.

10. Maximum Frequency: Adjustable from 60 to 120 Hz.

11.  Current Limit: Adjustable from 100 to 150 percent.

12.  PWM Carrier Frequency: Adjustable from 2 to 10 kHz.

13.  Ambient Temperature Range: 0 to 40 degrees Celsius.

14.  Relative Humidity Limit: 95 percent non-condensing.

15. Constant Torque / Heavy Duty rated (125% of installed motor FLA)
60551697 VARIABLE FREQUENCY DRIVES

04/01/2020 — IFB 262923 - Page 3 of 6 MEMBRANE EQUIPMENT PROCUREMENT



2.2

A.

B.

C.

23

A.

2.4

A.

PART 3

3.1

A.

32

A.

60551697

ACCESSORIES.

Control Components

1. As specified in Division 26 Section "Control Devices," and as shown on the drawings.

2. If not otherwise shown, provide a Hand-Off-PLC selector switch, fused control power
transformer, green run pilot light, and red fault light.

Enclosures

1. Configured as motor control center unit compartment where shown as part of a motor
control center.

2. Mount VFDs in NEMA Type 12 enclosures where not shown as part of a motor control
center.

3. Coat the enclosures with the manufacturer's standard color finish.

Drive Accessories

1. Input line reactor, 3 percent impedance.
2. Input isolation contactor.

3. Output dV/dt filter.

EQUIPMENT/SYSTEM IDENTIFICATION

Provide equipment/system identification nameplates complying with Division 26, Section
“Electrical Identification”.

MANUFACTURERS

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

1. Allen-Bradley Company.

2. Eaton Corporation.

- EXECUTION
EXAMINATION
General
1. Examine areas where VFDs are to be installed.
2. Notify the Engineer in writing of conditions detrimental to proper completion of the
work.
3. Do not proceed with the work until unsatisfactory conditions have been corrected in a

manner acceptable to the Engineer.
INSTALLATION

General

1. Install VFDs in accordance with the manufacturer's written instructions and recognized
industry practices.

2. Comply with requirements of NEC, UL and NEMA standards.

3. Install fuses of sizes indicated in each fusible disconnect switch.

4, Tighten connectors and terminals in accordance with manufacturer requirements, UL
Standards 486A/486B, and the NEC.

VARIABLE FREQUENCY DRIVES
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Grounding

1. Provide equipment grounding connections for VFDs and enclosure as indicated.

2. Tighten connections to comply with tightening torque specified in UL Standard
486A/486B.

Start-up and Programming

1. Upon completion of the VFD installation, provide for the services of a certified factory
service technician to inspect and approve the installation and to program and start-up the
drives.

2. Program the drive command, set-up, and motor parameter settings to match the
requirements of the motor, the control diagrams and control descriptions.

3. All drive communication programming shall be provided by the System Integrator under

Division 40, Section “Instrumentation — General”. Provide any information necessary to
allow the System Integrator to perform the required programming. Programming shall
include all network addressing and the reading from or writing to of a minimum of eight
registers in each drive.

Testing

L. Provide all equipment required for testing, start-up and performance verification.

2. Testing shall be witnessed by the Engineer. The Engineer shall be notified at least 48
hours in advance of testing. The current and voltage and power factor shall be monitored
at the motor control center or switchboard feeding the controller being tested. Data shall
be collected for each motor at rated load and speed with all motors running at rated load
and speed.

3. Prior to energizing of motor controllers, check with ground resistance tester phase-to-
phase and phase-to-ground insulation resistance levels to ensure manufacturer's
requirements are met. Units not acceptable shall be replaced.

4. Harmonic Testing. Testing shall be witnessed by the Engineer. The Engineer shall be
notified at least 48 hours in advance of testing. The current and voltage harmonic
distortion and power factor shall be monitored at the motor control center or switchboard
feeding the controller being tested with a BMI Model 3030 harmonic analyzer or equal.
Data shall be collected for each motor at rated load and speed with all motors running at
rated load and speed. Sufficient data shall be collected to prepare a report to compare the
harmonic content of the system to the calculated values in the analysis submitted in
accordance with Part 1 of this specification.

FIELD QUALITY CONTROL

General

1. Prior to energizing the drives, check the phase-to-phase and phase-to-ground insulation
resistance levels with ground resistance tester to ensure that requirements are fulfilled.

2. Prior to energizing, check circuitry for electrical continuity and for short circuits.

3. Verify that direction of rotation of each motor is correct.

Operational Demonstration

1. Upon completion of installation of the VFDs, energize drive circuitry and demonstrate
proper functioning of the equipment in accordance with requirements.

2. Where possible, correct malfunctioning units at site, then retest to demonstrate
compliance; otherwise, remove and replace with new units, and retest to demonstrate
compliance.

VARIABLE FREQUENCY DRIVES
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34 TRAINING

A.  General
1. Provide for the services of a manufacturer-trained and certified representative to train the
Owner’s personnel in the proper operation and maintenance of the VFDs.
2. Provide training for a minimum of 6 people.
3. Total training time shall be 4-hours minimum per person.
B.  Topics covered shall include:
1. Safety.
2. Keypad/display interface.
3. Programming, setup, and configuration.
4. Operational indicators.
5. Faults, diagnostic tools, troubleshooting, and preventive maintenance.

C. Provide documentation for each attendee including equipment manuals, drawings and
schematics of equipment supplied for this project.

3.5 ADJUSTING AND CLEANING
A.  Adjust operating mechanisms, where necessary, for free mechanical movement.

B.  Touch up scratched or marred enclosure surfaces to match original finishes.

END OF SECTION 26 2923
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SECTION 26 4300

SURGE PROTECTIVE DEVICES

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

60551697

RELATED DOCUMENTS

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

DESCRIPTION OF WORK

Summary: These specifications describe the electrical and mechanical requirements for a
modular, high-energy surge protective devices (SPDs) to be located where shown on the
drawings.

Related Sections include the following:

1. Division 26 Section “Wiring Devices”.

2. Division 26 Section “Switchboards”.

3. Division 26 Section “Panelboards”.

4, Division 26 Section “Motor Control Centers”.

Standards: The specified system shall be designed, manufactured, tested and installed in
compliance with the following codes and standards:
I. Underwriters Laboratories; UL 1449 3rd Edition 2009 Revision (effective 9/29/2009)

2. Institute of Electrical and Electronic Engineers (ANSI/IEEE C62.34, C62.41, C62.45)
3. Institute of Electrical and Electronic Engineers 1100 Emerald Book

4, Federal Information Processing Standards Publication 94 (FIPS PUB 94)

5. National Fire Protection Association (NFPA 20, 70, 75 and 780)

SUBMITTALS

Product Data: For each type of product indicated. Manufacturers shall submit independent test
data from a nationally recognized testing laboratory verifying the following: life cycle testing,
overcurrent protection, UL1449 3 Edition, noise attenuation and surge current capacity.
Failure to do so will result in product disapproval.

Equipment Manual: The manufacturer shall furnish an installation manual with installation,
startup, and operating instructions for the specified system.

Drawings: Electrical and mechanical drawings shall be provided by the manufacturer that show
unit dimensions, weights, component and connection locations, mounting provisions,
connection details and wiring diagram.

QUALITY ASSURANCE

Codes: Perform all work in compliance with NFPA 70, National Electrical Code (NEC) and all
applicable federal, state, and local codes and regulatory requirements.

SURGE PROTECTIVE DEVICES
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1.5

1.6

A.

B.

A.

Manufacturer: The specified interconnect assembly shall be designed and manufactured in the
USA by a qualified manufacturer of SPD products. The manufacturer shall have at least 5 years
experience in the design, testing, and manufacturing of surge protective devices.

Installer: Minimum of 3 years successful installation experience on projects utilizing equipment
similar to that required for this project.

Source Limitations: Obtain suppression devices and accessories through one source from a
single manufacturer.

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

PROJECT CONDITIONS

Service Conditions: Rate surge protective devices for continuous operation under the following
conditions, unless otherwise indicated:

1. Operating Frequency: 50 or 60 Hz.

2. Operating Temperature: -40 to 140 deg F.

3. Humidity: 0 to 95 percent, non-condensing.

4. Operating Altitude: 0 to 18,000 feet above sea level.

Warranty: The manufacturer shall provide a (5) (10)-year full parts replacement warranty
EXTRA MATERIALS
Furnish extra materials described below that match products installed and that are packaged

with protective covering for storage and identified with labels describing contents.
1. Replaceable Protection Modules: One of each size and type installed.

PART 2 - PRODUCTS

2.1

2.2

60551697

A.

B.

A.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include the following:
1. Liebert Corp.

2. Thor Systems, Inc.
3. Phoenix Contact.

4, Current Technology.
5. DEHN.

6.

Protection Technology.

The SPD terminals shall accommodate the wire sizes as shown on the drawings.
REQUIREMENTS

Performance Ratings:

1. Surge Current Capacity — Service Entrance and main distribution panels shall be UL
Listed Type 1 SPD with a 200 kA Surge Rating per Mode.

SURGE PROTECTIVE DEVICES
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2. Surge Current Capacity —Branch panels shall be UL Listed Type 2 SPDs with a 100 kA
Surge Rating per Mode.

3. UL 1449 Nominal Discharge Current: The UL 1449 Nominal Discharge Current Rating
shall be 20kA.

4, Protection Modes: The SPD shall provide protection in all modes: L-N or L-L, L-G and
N-G (where applicable). Note: L = Line, G = Ground, N = Neutral

5. UL 1449 Voltage Protection Ratings: The maximum UL 1449 listed surge ratings for
each and/or all of the specified protection modes shall not exceed the following:

System UL 1449 Second Edition SVR UL 1449 3 Edition VPR
Voltage
L-N N-G L-G L-L L-N N-G L-G L-L
120/240 400V 400 v 400 v 800 v 800 v 700 v 900 v 1200 v
120/208 400 v 400 v 400 v 800 v 800 v 700 v 900 v 1200 v
240 800 v 800 v 1200 v 2000 v
277/480 700 v 700 v 700 v 1500 v 1200 v 1200 v 1200 v 2000 v
480 1500 v 1500 v 2000 v 2000 v
B.  Life Cycle Testing: The SPD shall be life cycle tested to withstand 10kA (8x20us), 20kV

23

24

60551697
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(1.2x50us), IEEE C62.41 Category C surge current with less than 5% degradation of clamping
voltage. The service entrance and main distribution panel SPDs shall withstand a minimum of
15,000 Category C 10kA Surges per Mode. Branch panel SPDs shall withstand a minimum of
6,000 Category C 10kA Surges per mode.

Overcurrent Protection: Fusing: All surge suppression components shall be individually fused
and rated to allow maximum specified surge current capacity with an interrupting rating greater
than the available short circuit current. Devices that utilize a single fuse to protect two or more
suppression paths are not excepted. Replaceable fusing is unacceptable. Overcurrent protection
that limits specified surge currents is not acceptable. Where the avialable short circuit current is
not shown, the fusing shall be rated for 200kAIC.

SERVICE ENTRANCE SUPPRESSORS

Surge Protective Device Description: Modular design with field-replaceable modules and the
following features and accessories:

Fuses, rated at 200-kA interrupting capacity.

Fabrication using bolted compression lugs for internal wiring.

Integral disconnect switch.

Redundant suppression circuits.

Redundant replaceable modules.

LED indicator lights for power and protection status.

Audible alarm, with silencing switch, to indicate when protection has failed.
One set of Form C contacts, for remote monitoring of protection status.
Surge-event operations counter.

0. NEMA 4X Enclosure.

I S AR B

PANELBOARD SUPPRESSORS

Surge Protective Device Description: Modular design with field-replaceable modules and the
following features and accessories:

1. Fuses, rated at 200-kA interrupting capacity.

2. Fabrication using bolted compression lugs for internal wiring.

3. Integral disconnect switch.

SURGE PROTECTIVE DEVICES
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Redundant suppression circuits.

Redundant replaceable modules.

Arrangement with wire connections to phase buses, neutral bus, and ground bus.

LED indicator lights for power and protection status.

Audible alarm, with silencing switch, to indicate when protection has failed.

One set of Form C contacts for remote monitoring of protection status. Coordinate with
building management system.

10.  Surge-event operations counter.

11. NEMA 4X Enclosure.

A N

PART 3 - EXECUTION

3.1

A.

32

A.

33

A.

B.

60551697

INSTALLATION OF SURGE PROTECTIVE DEVICES

The installing contractor shall install the SPD with as short of conductors as practically possible
and twist the SPD input conductors together to reduce conductor inductance. The contractor
shall follow the SPD manufacturer’s recommended installation practices as found in the
installation, operation and maintenance manual and comply with all applicable codes. Type 2
SPDs shall be connected to circuit breakers or fuses as required by the SPD’s UL Listing.

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A/486B.

FIELD QUALITY CONTROL

Testing: Perform the following field quality-control testing:

1. After installing surge protective devices, but before electrical circuitry has been
energized, test for compliance with requirements.

2. Complete startup checks according to manufacturer's written instructions.

3. Perform each visual and mechanical inspection and electrical test stated in NETA ATS,

Section 7.19. Certify compliance with test parameters.

Repair or replace malfunctioning units. Retest after repairs or replacements are made.

END OF SECTION 26 4300

SURGE PROTECTIVE DEVICES
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SECTION 40 0513
PROCESS PIPING
PART 1 - GENERAL
1.1 REFERENCE

A.  All applicable requirements of other portions of the Contract Documents apply to the Work of
this Section, including but not limited to Division 01 General Requirements.

1.2 DESCRIPTION OF WORK
A.  Exposed, buried, interior and exterior process piping.
B.  Piping associated with the following processes:
1. All Water Treatment Process Piping
2. All Process Waste Piping
3. Compressed and Low Pressure Air Piping
4. Membrane Cleaning System (MCS) Piping
5. All chemical feed piping
6. Sample water piping

C.  Process piping excludes the following:

Piping associated with HVAC systems.

Piping associated with plumbing and sanitary waste systems.
Storm drainage piping.

Gutters and downspouts.

Water distribution system.

M

1.3 QUALITY ASSURANCE

A.  General: All materials shall be free from defects impairing strength and durability and be of the
best quality for the purposes specified or shown on the Drawings. It shall have structural
properties sufficient to solely sustain or withstand strain and stresses to which it is normally
subjected and be true to detail.

B.  Manufacturer's Qualifications

1. Provide piping and appurtenances that are the standard product in regular production by
Manufacturers whose products have proven reliable in similar service for at least two
years.

2. Provide piping and appurtenances of the same type from a single manufacturer.

3. All castings used for coupling housings, fittings, and valve bodies shall be date stamped
for quality assurance and traceability.

4. All grooved joint couplings, fittings, valves, and specialties shall be the products of a
single manufacturer. Grooving tools shall be of the same manufacturer as the grooved
components

60551697 PROCESS PIPING
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C.  The Contractor shall be responsible for making all field measurements prior to installation of his
work. Any deviations in measurements between the field conditions and the Drawings shall be
immediately reported to the Engineer.

D.  Testing
1. Manufacturer's certified test results as defined for the type of pipe shall be stamped
approved by the Contractor and forwarded to the Engineer as a Reference Submittal. No
pipe shall be installed which does not meet the requirements of these Specifications.
2. All pipe, joints, and fittings shall be pressure tested as required by this Specification for
the type of pipe. The Contractor shall notify the Engineer or Owner, in writing, at least
48 hours prior to performing the tests.

E.  All materials furnished under this Section shall have NSF 61 approval.
1.4 SUBMITTALS

A.  Provide technical submittals in accordance with Division 01 Section “Submittal Procedures”,
demonstrating piping and accessories conform completely to the requirements of this Section.

B. Product Data

1. Catalog cut sheets and description of all items.

2. Construction materials.

3. Standard diameters, wall thicknesses and other pertinent dimensions of all sizes of piping
and accessories.

4. Support and anchor details with manufacturer's maximum recommended loads.

5. Design calculations indicating support spacing requirements for all size pipe.

C.  Shop Drawings
1. Complete piping layout indicating type of pipe, diameter and location. Show dimensions
from adjacent structure, equipment and other piping.
Location of all pipe joints, sleeves, valves, and couplings.
Location of all pipe supports and anchors.
Details of pipe anchors, supports, couplings, and joints.
Grooved joint couplings and fittings may be shown on drawings and product submittals,
and shall be specifically identified by the manufacturer’s style or series designation.

Nk v

D.  Testing: Copies of all field test reports.

E. Contractor shall verify chemical compatibility of piping, solvents, gaskets, seals, o-rings, etc.
for each chemical feed system. Provide chemical compatibility charts and manufacturer’s
written verification of compatibility for each chemical feed system.

1.5 HANDLING, DELIVERY, AND STORAGE
A.  General
1. Handling, delivery, and storage shall be in accordance with the manufacturer's
recommendations.
2. In no case shall the pipe or appurtenance be dumped, dropped, or thrown.
3. Interiors of piping shall be completely free of dirt and foreign matter.

PART 2 - PRODUCTS
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2.1 AMERICAN IRON AND STEEL REQUIREMENTS

A.  This project is being funded in part with loan and loan forgiveness funds from the Ohio EPA
WSRLA Program and is subject to American Iron and Steel (AIS) requirements. See Division
00, Section “OEPA WSRLA Program Requirements.”

2.2 PIPING

A. General

L.

The outside of all piping, valves, and fittings shall bear the Manufacturer's standard
marking for type, pressure, etc.

2. All pipe and fittings shall be equal to or better than the grade specified.

3. Whenever Specifications call for close bending or coiling, use Grade B pipe.

4. All piping material shall be new and free from defects and shall be subject to standard
mill test before being shipped. No salvaged or used pipe shall be used.

5. Pipe shall be labeled.

6. Fittings shall have the Manufacturer's name or trademark legibly raised or cut into each
piece, and shall bear the Manufacturer's standard marking for type, pressure, etc.

7. All pipe shall be cut off even and reamed full bore. Threads shall be cut smooth, true and
to full standard size. Piping shall be installed clean of chips, burrs or oil.

8. Victaulic grooved fittings and couplings and valves may be utilized in lieu of welded,
threaded, or flanged joints as shown on the Drawings. Gasket selection and intended use
shall be verified as suitable for the intended service as published in the manufacturer’s
latest literature. Installation shall be in accordance with the coupling manufacturer’s latest
published instructions.

B.  Hardware

1. Unless indicated otherwise, provide hardware of the following materials for all

piping/valve hardware (bolts, nuts, and washers).

a. Exposed (painted): Zinc Plated.

b. Exposed (unpainted): 304 SST.

c. Buried: 316 SST or Cor-Blu.
d. Submerged: 316 SST.

2. Provide a washer under each nut and under each bolthead. Washers shall be of the same
material as the bolts.

3. Lubricant shall be TRX-Synlube by Ramco, Anti-Seize by Ramco, Husk-It Husky Lube

O’Seal, or equal.

C.  Ductile Iron Pipe (DIP or DI)

L.

60551697
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Pipe
a. Standards
1)  Flanged: ANS/AWWA C115/A21.15.
2)  Nonflanged: ANS/TAWWA C151/A21.51.
3) Thickness Class: 53 (Unless noted otherwise on Drawings).
b. Lining
1) Cement-mortar lining (All piping, unless indicated otherwise in the piping
schedule)
a) ANSI/AWWA C104/A21.4.
2)  Glass Lining (where indicated in the piping schedule)
a) Glass Lining: Vitreous material that is smooth, continuous and
formulated to prevent the adherence of grease, scum and crystalline

PROCESS PIPING
40 0513 - Page 3 of 18 MEMBRANE EQUIPMENT PROCUREMENT



60551697
04/01/2020 — IFB

metal salt deposits in sludge, scum and related process piping systems
in wastewater and sewage treatment systems.

b) Provide lining consisting of two coats, separately applied and
separately fired at a maturing temperature of approximately 1400
degrees F (760 degrees C) creating a molecular bond with the base
metal and a total minimum lining thickness of 8-10 mils.

c) Lining minimum hardness: 5-6 on the MOHS scale.

d) Provide lining capable of withstanding an instantaneous thermal
shock of 350 degrees F (195 degrees C) differential without crazing,
blistering or spalling.

e) Provide lining capable of withstanding a strain of 0.001 inch/inch
(0.025 mm/mm), the yield point of the base metal, without damage to
the glass lining.

f) Provide lining resistant to corrosion of between pH of 3 to 10.

g) Fabricators: Custom-Fab or Engineer Approved Equal.

c. Grooved end pipe shall be Class 53 (min), with ends that comply with ANSI /
AWWA C606.

d. Coating
1) Buried pipe: 1 mil asphalt coating, AWWA CI151.
2)  Exposed pipe to be painted: Factory prime coat compatible with finished

coat system.

Joints

a. Types: As shown on the Drawings—grooved joints are acceptable at locations
where flanged joints are shown on the drawings. If not designated, use grooved or
flanged joints for exposed piping and mechanical joints for buried pipe. Use
grooved joints upstream and downstream of flow meters.

b. Flanged
1) Ductile iron, ANSI A21.10.
2) Bolt Circles and Bolt Holes: Class 125.
3) Gaskets: 1/8 inch EPDM full faced.

c. Grooved
1) ANSI/AWWA C606
2) Grooved joint couplings shall consist of two or more ductile iron housings

to ASTM A536.
3) Gaskets: FlushSeal pressure responsive gasket to ASTM D2000.
4) Housing: Ductile Iron with coal tar epoxy coating (min 3 mils).

5)  Bolts and nuts: 316 SST.
6) Basis of Design: ~ Victaulic Style 31.
d. Mechanical or Push-on
1)  ANSIA21.11.
2)  Gaskets: plain tipped.
e. Restrained
1) Provide restrained joints on all buried pipe joints.
2)  Restraining wedges shall be made of ductile iron; conform to ASTM A536.
3)  Restraint at pipe joints (> 24-inch):
a) TR Flex by US Pipe.
b) Super-Lock or Restrained Tyton Joint by Clow.
c) Flex-Ring or Lok-Ring by American Cast Iron Pipe Company.
4) Restraint at pipe joints (< 24-inch):
a) All products acceptable for pipe > 24-inch
b)  Flex-ring by US Pipe.
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c) Lok-Ring by American Cast Iron Pipe Company.

Fittings

a.

Types: As shown on the Drawings—grooved fittings are acceptable at locations

where flanged fittings are shown on the drawings. If not designated, use flanged

fittings for exposed piping and mechanical fittings for buried pipe.

Flanged: ANSI/AWWA C110/A21.10.

Grooved

1) Comply with ANSI A21.10 /AWWA C110 for center to
end dimensions, and ANSI A21.10 /AWWA C110 or AWWA C153 for wall
thickness, with ends to AWWA C606.

2) Basis of Design: Victaulic AWWA Fittings.

Mechanical joint

1)  Full body ANSVAWWA C110/A21.10 or short body ANSI/AWWA
C153/A21.53.

Pressure rating: 250 psi minimum.

Coating and lining: Identical to connecting piping.

Base tees and bends: Drill and furnish with anchor bolts. Machine when used as

pipe kicker.

Restrained

1) Provide restrained joints on all buried pipe fittings.

2) Restraining wedges shall be made of ductile iron; conform to ASTM A536.

3) Provide a full length of pipe on both sides of the fitting.

4)  Restraint at fittings and valves
a) Megalug by EBAA Iron Sales.

D.  Prestressed Concrete Cylinder Pipe (PCCP)

Prestressed concrete cylinder pipe and fittings shall be manufactured by Thompson Pipe
Group, Grand Prairie, TX or equal.

Unless otherwise specified, the design materials and workmanship for pipe shall conform
to the requirements of AWWA C301. Core and coating thickness for pipe shall be as
specified in AWWA C301.

Design Conditions

1.

2.

60551697
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a.

Pipe shall be designed in accordance with the AWWA C304 Standard, using the
following design conditions; these conditions shall also be used in designing
fittings that include a Portland cement mortar interior and exterior coating of the
steel cylinder:

Pipe shall be designed for an external live loading, including impact, equal to
AASHTO H-20 loading with earth cover as shown

Service Conditions:

1) Liquid Service: Water

2)  pH range of contents: 6.0 to 8.5

3) Design working pressure: 40 psi.

4) Design transient pressure: 56 psi.

5) Field test pressure shall be 50 psi.

6)  Pipe overburden and trench bedding condition: as shown on Drawings.

The pipe core shall be produced by the centrifugal method or the vertical casting method.
Materials

a.
b.

Cement shall be Type II and shall be in accordance with ASTM C150.

Mortar coating shall consist of one part cement to a maximum of three parts fine
aggregate by weight. Rebound not to exceed one fourth of the total mix weight
may be used provided the rebound is treated as fine aggregate.

PROCESS PIPING
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6.

7.

c. Wire shall be a minimum of No.6 gauge and shall meet the requirements of ASTM
A648, Class III. Wire of a class strength greater than Class III will not be

permitted.
d. Steel cylinders shall be No. 16 gauge minimum thickness and shall be hot rolled.
Fittings

a. Steel thickness of all fittings shall be designed in accordance with Chapter 8 of the
AWWA M9 Manual. Fittings shall be designed for the same conditions as the

adjacent pipe.
b. Fabrication of the fittings shall be as per AWWA M9 manual and C301.
c. Interior and exterior concrete/mortar coating shall be as per AWWA C301.
Joints
a. Bell and spigot joint rings shall be steel, self-centering type, and otherwise

specified in AWWA C301. Surfaces of the joint rings that will be exposed after
fabrication is complete shall receive a zinc metalized coating of 4 mils thickness
(0.004™).

b. Provide restrained joints by field welding joints or by mechanically restrained
joints.

c. The rubber gaskets shall be in accordance with AWWA C301 and shall be
designed and manufactured so that the completed joint will withstand an internal
water pressure in excess of the highest pressure to which the pipe will be subjected
without showing any leakage by the gasket or displacement of it.

d. Bell and spigot wall fittings shall be the manufacturer's standard design. Wall
fittings shall be supplied with adequate bracing to keep them round and true during
transportation and installation.

E. PVC Pipe and Fittings

1.

60551697
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Pipe:

a. Schedule 80.

b. Provide standard lengths of pipe sizes 10-inch and larger, beveled at each end by
the pipe manufacturer.

Material:

a. Type I, Grade I (Class 12454) conforming to ASTM D 1784.

Nipples:

a. Short nipples shall be the same as the PVC pipe.

Fittings:

a. Fittings shall be schedule 80 and shall conform to ASTM D 2464 for threaded
fittings 6-inches and smaller and ASTM D 2467 for socket-type fittings 8-inches
and smaller. For threaded fittings larger than 6-inches and for solvent welded
fittings larger than 8-inches the fittings shall be schedule 80 per the manufacturer’s
standards. All fittings shall successfully pass the required pressure test. All fittings
shall be manufactured in the USA by an ISO 9002 manufacturer.

Flanges:

a. PVC flanges shall be made of the same material as the pipe. Flanges shall match
the bolt pattern of ANSI B16.5, Class 150. Flanges shall be flat face.

b. Gaskets shall be full faced, low torque, molded EPDM with dual concentric,
convex sealing rings (and PTFE bonded to the rubber). The dimensions shall
comply with 150# ANSI B16.5 drilling.
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10.

Unions

Unions shall have socket-type ends, EPDM o-rings (unless noted otherwise), and
shall be schedule 80. Material shall be Type 1, Grade I (Class 12454) per ASTM
D 1784.

Provide Unions at connections to equipment, valves, and other accessories to
facilitate equipment removal.

Pipes less than 8-inch diameter:

1) Pipe and fitting joints shall be socket welded.

2) Screwed joints that are necessary to match up to threaded valves or fittings
shall be made up with Teflon Tape only.

Pipes 8-inch diameter and larger:

1)  Grooved Joints.

2) Grooved joint couplings shall consist of two or more ductile iron housings
to ASTM A536.

3) Gaskets: EPDM (Grade E).

4)  Housing: Ductile Iron orange enamel coating.

5) Bolts and nuts: 316 SST.

6) Basis of Design: Victaulic Style 357 coupling with PGS-300 groove profile.

Connections to valves, pumps, and equipment:

1)  Provide flanges. Flanged joints shall be made with solvent welded PVC
flanges.

Solvent Cement:

a. IPS Corporation Weld-On 724 without exception.

Threaded ends:

a. Taper pipe threads. All threaded female fittings shall be 316 stainless steel
reinforced.

Manufacturer

a. Pipe: Harvel or equal.

b. Fittings: Spears or equal.

F. Polyvinyl Chloride Pipe (PVC) C900

Pipe: Conform to AWWA C900.

Dimension Ratio: DR-14 (unless noted otherwise on Drawings).
Pressure Class: 300 psi (unless noted otherwise on Drawings).

PN RO =

— \O
‘C>'

Joints:

Flexible elastomeric, conform to ASTM D3139.

Gaskets: Conform to ASTM F477.

Fittings: Fully restrained ductile iron.

PVC Resin: Meet or exceed cell class 12454 as defined in ASTM D1784.

Pipe shall be homogeneous throughout; free from voids, cracks, inclusions or other
defects. Surfaces shall be free from nicks, scoring, scratches, and other blemishes.

Color:

Green

Manufacturer/Product name: JM Eagle/Blue Brute or equal.

G.  Polyvinyl Chloride Pipe (PVC) D3034/F679

Pipe: Conform to ASTM D3034/F679.

Dimension Ratio: DR-26 unless otherwise noted on Drawings.
Pressure Class: PS115 unless otherwise noted on Drawings.

ANl e
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Joints:

Flexible elastomeric, conform to ASTM D3212.

Gaskets: Conform to ASTM F477.
PVC Resin: Meet or exceed cell class 12364 as defined in ASTM D1784.
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7. Pipe shall be homogeneous throughout; free from voids, cracks, inclusions or other
defects. Surfaces shall be free from nicks, scoring, scratches, and other blemishes.

8. Color:

Green

9. Manufacturer/Product name: JM Eagle/Ring-Tite PVC Gravity Sewer or equal.

H.  High Density Polyethylene (HDPE)

1. Pipe:
2.

3.

4, Joints:
5. Resin:
6. Color:
7.

Conform to AWWA C901/906.

Dimension Ratio: DR-17 (unless noted otherwise on Drawings).
Pressure Class: 125 psi (unless noted otherwise on Drawings).

Heat fusion per ASTM D2657.
PPI TR-4 PE 4710, per ASTM D3350 Cell Class 445574 C/E.
Black with green stripes.

Manufacturer/Product name: JM Eagle or equal.

L. Dual Wall Corrugated High Density Polyethylene (DWC-HDPE)

1. Pipe:

Joints:

Conform to ASTM F2648.
Soil tight bell and spigot, conform to AASHTO M294, or ASTM F2306.

2.
3. Gaskets: Conform to ASTM F477
4

Resin:

Cell classification 435420C (ESCR Test Condition B), as defined in ASTM

D3350 except carbon black content should not exceed 4%.
5. Manufacturer/Product name: Advanced Drainage Systems, Inc./N-12

J. Single Wall Corrugated High Density Polyethylene (SWC-HDPE)

Pipe:

ANl e

Resin:

Conform to AASHTO M252.

Perforations: Conform to AASHTO M252 Class II.
Joints:
Fittings: Conform to AASHTO M252.

Gaskets: Conform to ASTM D1056 Grade 2A2.

Soil tight couplings, conform to AASHTO M252 or M294.

Cell classification 424420C, as defined in ASTM D3350 except carbon black

content should not exceed 4%.
7. Manufacturer/Product name: Advanced Drainage Systems, Inc./Single Wall Highway

Pipe.

23 STAINLESS STEEL PIPE

A. All stainless

steel pipe and fittings shall be fabricated from Type 304 stainless steel Schedule

10S sheet and plate.

1. Pipe
a.

60551697
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Pipe shall conform to ASTM A-312 and be die-formed or rolled true to dimension
and round within the applicable ANSI Standard. The two edges of sheet shall be
brought to line so as not to leave a shoulder on the inside of the pipe.

Fittings shall conform to ASTM A-403-WP in accordance with B16.9.
Longitudinal seams on pipe and fittings shall be welded by the GTAW, PAW,
FCAW, SAW, or the SMAW methods. Filler metal, if utilized, shall be of same
composition or superior to the pipe and fittings material.

Weld deposit at the seams shall have a slight crown on both sides of the weld and
no cracks or crevices shall be allowed. Excessive weld deposits, slag, weld spatter
and projections into interior of pipe shall be removed by grinding. The interior
welds shall be smooth, even and shall not have an internal bead higher than 1/16
inch.
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e. All pieces shall be marked indicating wall thickness/schedule, grade of stainless
steel, and ASTM Standard.

f. All pieces shall be marked indicating wall thickness/schedule, grade of stainless
steel, and ASTM Standard. Roll or Cut grooved as appropriate to the pipe material,
wall thickness, pressure, size and method of joining.

g. For pipe sizes 2” and smaller, ASTM A312, Schedule 10S, stainless steel pipe with
plain ends may be used in applicable piping systems with Vic-Press couplings and
fittings.

h. Schedule 5S and 10S stainless steel pipe shall be roll grooved using a Victaulic
grooving tool equipped wit