40 05 06
COUPLINGS, ADAPTERS AND SPECIALS FOR PROCESS PIPING
v. 2.22
*********************************************************************************************
NTS:  This section includes flexible mechanical couplings, flanged adapters, various expansion joints for piping, and dielectric connections.  Edit the section to suit the project and add other piping specialties as required.

This section contains detailed descriptive requirements of the product(s) of the named manufacturer(s).  If the product of another manufacturer is to be included, this section may require editing.
*********************************************************************************************
GENERAL
DESCRIPTION
Scope:
Contractor shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish and install all couplings, adapters, and specials for process piping. 
Coordination:
Review installation procedures under this and other Sections and coordinate installation of items that must be installed with or before couplings, adapters, and specials for process piping Work.
*********************************************************************************************
NTS:  Delete Paragraph “2” on single-prime contract projects.
*********************************************************************************************
Notify other contractors in advance of the installation of couplings, adapters, and specials for process piping to provide them with sufficient time for installing items included in their contracts that must be installed with or before couplings, adapters, and specials for process piping Work.
Related Sections:
*********************************************************************************************
NTS:  List below only sections covering products, construction, and equipment specifically identified in this section and specified in another section and directly referenced in this specification.  Do not list administrative and procedural Division 01 sections.
*********************************************************************************************
Section 09 97 43, Coating Systems for Water and Wastewater Facilities.
Section 33 11 00, Water Piping Installation.
Section 33 31 00, Sanitary Sewer Piping Installation.
Section 33 41 00, Storm Utility Piping Installation.
MEASUREMENT AND PAYMENT
*********************************************************************************************
NTS:  Insert at (--1--) below the various fittings for process piping to be used for the project adjust Section 1.5 below for additional work item number as needed. 
*********************************************************************************************
Couplings, adapters, and specials for process piping
Work Item Number and Title
40 05 06-A Couplings
40 05 06-B Adapters
40 05 06-C (--1--) Specials
Measurement: The quantity of (couplings, adapters or specials) installed shall be on a unit price basis per type and size as indicated on the Bid Schedule. 
Payment:  The payment of (couplings, adapters or specials) shall be based on the unit price as listed in the Bid schedule per each type and size successfully installed.
REFERENCES
*********************************************************************************************
NTS:  Retain applicable standards and add others as required.
*********************************************************************************************
Standards referenced in this Section are:
ANSI B16.1, Cast-Iron Pipe Flanges and Flanged Fittings.
ANSI B16.39, Malleable Iron Threaded Pipe Unions.
ASME B31, Standards of Pressure Piping.
ASTM A53/A53M, Specification for Pipe, Steel, Black and Hot-dipped, Zinc-Coated, Welded and Seamless.
ASTM A105/A105M, Specification for Carbon Steel Forgings and Piping Applications.
ASTM B169/B169M Specification for Aluminum Bronze Sheet, Strip, and Rolled Bar.
ASTM B650, Specification for Electro-Deposited Engineering Chromium Coatings of Ferrous Substrates.
ASTM C1173, Standard Specification for Flexible Transition Couplings for Underground Piping Systems.
ASTM D5926, Standard Specifications for Poly (Vinyl Chloride) (PVC) Gaskets for Drain, Waste, and Vent (DWV), Sewer, Sanitary, and Storm Plumbing Systems.
ASTM F593, Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs
AWWA C606, Grooved and Shouldered Joints.
QUALITY ASSURANCE 
*********************************************************************************************
NTS:  Edit or delete Paragraph “A” below, if project requirements prohibit experience clause.
*********************************************************************************************
Qualifications:
Manufacturer shall have at least five years experience producing substantial similar products to those specified and shall be able to provide documentation of at least five installations in satisfactory operation for at least five years each.
Component Supply and Compatibility:
Obtain each type of coupling, adapter, and special for process piping product included in this Section, regardless of component manufacturer, from a single couplings, adapters, and specials manufacturer.
Supplier shall prepare, or review, and approve all submittals for components furnished under this Section.
Components shall be suitable for specified service conditions and be integrated into overall assembly by the Supplier.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS 
Action Submittals. Submit the following:
Product Data 
Manufacturer’s Technical Information
Submit product data on each type of coupling, expansion joint, and other piping specialties and accessories, including gaskets, hardware, and appurtenances sufficient to demonstrate compliance with the Contract Documents.
Shop Drawings 
Piping Layout
Submit piping layout Shop Drawings in accordance with the Contract Documents.
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. Submit the following: 
Certificates 
Compliance with Standards Certificates
When requested by Engineer submit certificate attesting to compliance with standards referenced in this Section, signed by manufacturer.
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions 
Manufacturer’s Instructions
Provide instructions for handling, storing, installing, and adjusting of products.
Source Quality Control Submittals 
Source Quality Control Reports
When requested by Engineer, submit results of source quality control tests.
Field Quality Control Submittals (NOT USED)
Qualifications Statements 
Manufacturer’s Qualifications
Submit qualifications of manufacturer when requested by Engineer.
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PRODUCTS 
COUPLINGS 
Sleeve-type, Flexible Couplings: 
Pressure and Service: Same as connected piping.
Products and Manufacturers: Provide products of one of the following:
*********************************************************************************************
NTS:  Substitute Dresser “Style 38” for “Style 253”, and substitute Smith Blair “Style 411” for “Style 441” for couplings greater than 16-inch diameter, when working pressure exceeds 200 psi (for Dresser Style 38) or 250 psi (for Smith Blair Style 441), and when steel couplings are acceptable.  Dresser Style 38 and Smith Blair Style 411 (steel coupling) are available in sizes from 0.5-inch to 60-inch diameter (Smith Blair Style 411) and 72-inch diameter (Dresser Style 38).  Dresser Style 253 and Smith Blair Style 441 (cast-iron coupling) are available in sizes from two-inch to 16-inch diameter for the following pipe materials: steel, asbestos cement, cast or ductile iron, and PVC.
*********************************************************************************************
Style 253, as manufactured by Dresser Piping Specialties, part of Dresser, Inc. 
Style 441, by Smith Blair, Inc.
Or Engineer approved equal.
*********************************************************************************************
NTS:  If the pipe is steel or if there will be no problem with corrosion, in Paragraph “3” below substitute “steel” for ductile‑iron and coordinate with model numbers specified in Paragraph “2” above.
*********************************************************************************************
Material: Ductile Iron.
*********************************************************************************************
NTS:  In Paragraph “4”, below, special rubber gaskets are available for different conditions.  Select “as recommended by manufacturer” or consult with specified manufacturers and insert at No. 1 the gasket material.  Paragraph “5”, below, may revised to standard-strength bolts and nuts if acceptable. 
*********************************************************************************************
Gaskets: Suitable for specified service, as recommended by manufacturer (‑‑1‑‑).
Bolts and Nuts: Alloy steel, corrosion‑resistant, primer-coated.  For buried or submerged applications, provide stainless steel bolts complete with washers complying with ASTM F593, AISI Type 316 and with nitrided stainless nuts. 
*********************************************************************************************
NTS:  Retain one version of Paragraph “6”, below, and delete the other.  Use the second version when complete harnessing details are included on the drawings; otherwise, use the first version.
*********************************************************************************************
Harnessing: 
Harness couplings to restrain pressure piping.  For pipelines that will be under pressure, test pressures are specified in piping schedules in Section 33 05 05, Buried Piping Installation, and Section 40 05 05, Exposed Piping Installation.
Tie adjacent flanges with bolts of corrosion-resistant alloy steel.  Provide flange-mounted stretcher bolt plates to be designed by manufacturer, unless otherwise approved.  For buried or submerged applications, provide external bolting and other hardware of Type 316 stainless steel, including tie bolts, bolt plates, lugs, nuts, and washers. 
On plain-end piping, for harnessing couplings, provide anchor restraint system such as Dresser Piping Specialties STAR Anchor Style 443, or equal.
Conform to dimensions, size, spacing, and materials for lugs, bolts, washers, and nuts as recommended by manufacturer and approved by Engineer for pipe size, wall thickness, and test pressure required.  Provide minimum 5/8-inch diameter bolts.
PART 1 
0. Harnessing:
Harness couplings to restrain pressure piping.  For pipelines that will be under pressure, test pressures are specified in piping schedules in Section 33 05 05, Buried Piping Installation, and Section 40 05 05, Exposed Piping Installation.
Harnessing shall conform to details shown.  For buried or submerged applications, provide external bolting and other hardware of Type 316 stainless steel, including tie bolts, bolt plates, lugs, nuts, and washers.
On plain end piping, for harnessing couplings, provide anchor restraint system such as Dresser Piping Specialties STAR Anchor Style 443, or equal.
Remove pipe stop(s) if used, unless otherwise shown or specified.
Flanged Coupling Adapters: 
Description: One end of adapter shall be flanged and opposite end shall have sleeve-type flexible coupling.
Products and Manufacturers:  Provide one of the following: 
*********************************************************************************************
NTS:  For flanged coupling adapters greater than 12-inch diameter and when steel flanged coupling adapters are acceptable, substitute Dresser “Style 128” for “Style 227”, and substitute Smith Blair “Style 913” for “Style 912” below.  Dresser Style 128 and Smith Blair Style 913 (steel flanged adapter) are available in sizes from two-inch to 24-inch diameter as standard (up to 96-inch is available as custom).  Dresser Style 227 and Smith Blair Style 912 (cast-iron flanged adapter) are available in sizes from three-inch to 12-inch diameter for the following pipe materials: steel, asbestos cement, cast or ductile iron, and PVC.
*********************************************************************************************
Style 227, as manufactured by Dresser Piping Specialties, part of Dresser, Inc. 
Style 912, by Smith Blair, Inc.
Or Engineer approved equal.
Pressure and Service: Same as connected piping.
*********************************************************************************************
NTS:  If the pipe is steel or if there will be no problem with corrosion, in Paragraph “3” below substitute “steel” for ductile‑iron and coordinate with model numbers specified in Paragraph “2” above.
*********************************************************************************************
Material: Ductile iron.
*********************************************************************************************
NTS: In Paragraph “5”, below, special rubber gaskets are available for different conditions.  Retain “recommended by the manufacturer” or consult with specified manufacturers and insert at No. 1 the gasket material.  Paragraph “6”, below, may revised to standard-strength bolts and nuts if acceptable. 
*********************************************************************************************
Gasket:  Recommended by the manufacturer (‑‑1‑‑).
6. Bolts and Nuts:  Alloy steel, corrosion‑resistant, primer-coated.  For buried or submerged applications, provide stainless steel bolts complete with washers complying with ASTM F593, AISI Type 316 and nitrided stainless nuts.
*********************************************************************************************
NTS:  Retain one version of Paragraph “7” below and delete the other.  Edit to suit the project.  Use the second version when complete harnessing details are included on the drawings; otherwise, use the first version.
*********************************************************************************************
7. Harnessing:
a. Harness adapters to restrain pressure piping.  For pressure pipelines, test pressures are included in piping schedules in Piping Installation Sections.
b. For flanged adapters 12‑inch diameter and smaller, provide 1/2‑inch diameter (minimum) Type 316 stainless steel anchor studs installed in pressure-tight anchor boss.  For buried or submerged applications, provide external bolting and other hardware of Type 316 stainless steel, including tie bolts, bolt plates, lugs, nuts, and washers.  Provide number of studs required to restrain test pressure and service conditions.  Harness shall be as designed and recommended by flanged adapter manufacturer.  Provide the following minimum anchor studs unless otherwise approved by Engineer. 
*********************************************************************************************
NTS:  Studs specified below are suitable for 175 psi.  Edit as required to suit service conditions.  For flanged adapters on pump discharge outlets, edit this section to require conformance to hydraulic institute standards for allowable nozzle loads 
*********************************************************************************************
1) Six‑inch Diameter and Smaller: Two
2) Eight‑inch Diameter and Smaller: Four
3) Ten‑inch Diameter and Smaller: Six
4) Twelve‑inch Diameter and Smaller: Eight
c. For adapters larger than 12‑inch diameter, provide split‑ring harness clamps with minimum of four corrosion-resistant alloy steel bolts.  For buried or submerged applications, provide external bolting and other hardware of Type 316 stainless steel, including tie bolts, bolt plates, lugs, nuts, and washers.  Harness assembly shall be as designed and recommended by flanged adapter manufacturer.  Dimensions, sizes, spacing and materials shall be suitable for service and conditions encountered and shall be approved by Engineer.
7. Harnessing:
Harness couplings to restrain pressure piping.  For pressure pipelines, test pressures are included in piping schedules in Section 33 05 05, Buried Piping Installation, and Section 40 05 05, Exposed Piping Installation.
Harnessing shall conform to details shown.  For buried or submerged applications, provide external bolting and other hardware of Type 316 stainless steel, including tie bolts, bolt plates, lugs, nuts, and washers.
Split-type Grooved or Shouldered End Couplings:
Pressure and Service: Same as connected piping.  Use shouldered end where required by pressure rating.
*********************************************************************************************
NTS: For piping other than steel (where both rigid and flexible couplings are specified below), the couplings in Paragraph “2” are flexible.  Most of the flexible couplings specified have rigid counterparts by the named manufacturers.  Edit to suit the project.

In addition to the pipe types and models specified in Paragraph “2”, below, Victaulic also offers Style 606 couplings for jointing copper pipe, two-inch to eight-inch diameter.
*********************************************************************************************
Products and Manufacturers: 
a. For coupling of cast-iron or ductile iron pipe, provide products of one of the following:
Style 31, as manufactured by Victaulic Company.
Series 500, as manufactured by Tyler Pipe, Gustin Bacon Division.
Gruvlok Figure 705, as manufactured by Grinnell Mechanical Products, division of Tyco.
Or Engineer approved equal. 
*********************************************************************************************
NTS:  When both Paragraphs “b” and “c” below are used, specify or show on the drawings where joint deflection is allowed and where rigid couplings are required.
*********************************************************************************************
For coupling of standard steel pipe, where joint deflection is desired or allowed, provide products of one of the following:
Style 77, as manufactured by Victaulic Company.
Series 1000, as manufactured by Tyler Pipe, Gustin Bacon Division.
Or Engineer approved equal.
For coupling of standard steel pipe, where joint deflection is not desired or allowed, provide products of one of the following:
Style HP‑70, as manufactured by Victaulic Company.
Series 110, as manufactured Tyler Pipe, Gustin Bacon Division.
Or Engineer approved equal.
For coupling of stainless steel pipe, provide products of one of the following:
Style 77‑S, as manufactured by Victaulic Company.
Or Engineer approved equal.
For coupling of aluminum pipe, provide products of one of the following:
Style 77A, as manufactured by Victaulic Company.
Series 101, as manufactured by Tyler Pipe, Gustin Bacon Division.
Or Engineer approved equal.
For coupling of thermoplastic pipe, provide products of one of the following:
Style 774, as manufactured by Victaulic Company.
Or Engineer approved equal.
Couplings shall conform to applicable requirements of AWWA C606.
*********************************************************************************************
NTS:  Retain housing material(s) to suit types of pipe included in the project and delete types of housings not required.
*********************************************************************************************
Housing Material:
a. For coupling of cast-iron pipe, ductile iron pipe, steel pipe, and thermoplastic pipe:  Malleable iron or ductile iron.
b. For coupling of stainless steel pipe: Type 304 stainless steel, or equal.
c. For coupling of aluminum pipe: Aluminum alloy 356‑T6.
*********************************************************************************************
NTS:  In Paragraph “5”, below, special rubber gaskets are available for different conditions.  Retain “recommended by the manufacturer” or consult with specified manufacturers and insert at No. 1 the gasket material.  
*********************************************************************************************
Gaskets:  Recommended by the manufacturer (‑‑1‑‑). 
Bolts and Nuts: Heat-treated carbon steel track bolts, plated.  For buried or submerged applications, provide stainless steel bolts complete with washers complying with ASTM F593, AISI Type 316 and with nitrided stainless nuts.  
*********************************************************************************************
NTS:  The mechanical products industry manufactures a large variety of expansion joints for piping.  Verify with specified manufacturers the service and application before editing Article “2.2” for the project.
*********************************************************************************************
EXPANSION JOINTS
Rubber-type Expansion Joints:
General:
Use rubber-type expansion joints at all expansion joint locations, except where other types of expansion joints are shown or specified.
Manufacturers: Provide products of one of the following:
Mercer Rubber Company.
U.S. Rubber Supply Company, USA
Or Engineer approved equal.
Liquid Service:
Construct expansion joints of neoprene or Buna-N suitable for temperatures up to 180 degrees F.
Expansion joints shall be filled arch type.  Provide backup or retaining rings as recommended by expansion joint manufacturer.
Expansion joints shall be yoked in manner to provide transmission of tension loading to which expansion joint may be subjected during system operation.  Compressive or lateral movement of expansion joint shall not be impaired by yoking system.  Details of expansion joint yoking shall be submitted to Engineer for approval.
Air Service:
Provide pipe expansion joints in air piping where shown as a minimum.  Provide additional expansion joints if recommended by pipe manufacturer.
Air Service Expansion Joints – General: 
Except for expansion joints required at inlet and outlet connections of air blowers, construct expansion joints of chlorobutyl rubber, reinforced with embedded steel rings and strong synthetic fabric.
Expansion joints six-inch diameter and smaller shall be double arch units.  Expansion joints larger than six-inch diameter shall be triple arch units. 
Ends shall be flanged, with flanges conforming to ANSI B16.1, Class 125.  Provide epoxy-coated split steel retaining rings to prevent damage to flanges when bolts are tightened.
Expansion joints shall be suitable for temperatures up to 300 degrees F, and pressures to 40 psi. 
Air Service Expansion Joints – At Air Blower Inlet and Outlet Connections:
Expansion joints shall be U‑type units constructed of chlorobutyl rubber, reinforced with a strong synthetic fabric.  
Expansion joints shall minimize the transmission of vibration from blower to piping at suction and discharge connections.  
Expansion joint ends shall be flanged, with flanges conforming to ANSI B16.1, Class 125.  Provide epoxy-coated split steel retaining rings to prevent damage to flanges when bolts are tightened.
Expansion joints shall be suitable for temperatures up to 300 degrees F, and pressures to 40 psi.  
The following table specifies minimum required non‑concurrent movements for double arch units.
*********************************************************************************************
NTS: Insert at No. 1 to No. 4 values to suit the project.
*********************************************************************************************
	Expansion Joint Diameter (inches)
	Lateral Deflection (inches)
	Axial Elongation (inches)
	Axial Compression (inches)

	(--1--)
	(--2--)
	(--3--)
	(--4--)

	
	
	
	

	
	
	
	


The following table specifies minimum required non‑concurrent movements for triple arch units.
*********************************************************************************************
NTS: Insert at No. 1 to No. 4 values to suit the project.
*********************************************************************************************
	Expansion Joint Diameter (inches)
	Lateral Deflection (inches)
	Axial Elongation (inches)
	Axial Compression (inches)

	(--1--)
	(--2--)
	(--3--)
	(--4--)

	
	
	
	

	
	
	
	


Harnessing:
Harness each expansion joint against thrust for test pressure in piping, as specified in Piping Installation Sections.  
Harnessing shall be by control units consisting of two or more tie rods connected between flanges, set for maximum allowable elongation of expansion joint.  
Provide epoxy-coated triangular plates to connect tie rods to flanges.  Tie rods shall be Series 300 stainless steel.  Rubber washers shall be used between triangular plates and tie rods.  
Provide control units in accordance with recommendations of expansion joint manufacturer. 		
Stainless Steel Expansion Joints:
Provide stainless steel expansion joints where shown.
Manufacturers: Provide products of one of the following:
Senior Flexonics Canada, Ltd. 
Hyspan Precision Products, Inc. 
Or Engineer approved equal.
Stainless Steel Expansion Joints – General: 
Expansion joint elements shall be hydraulically formed of single-ply austenitic stainless steel, and shall withstand specified pressure and temperature conditions, and shall absorb thermal expansion of piping. 
Expansion joints shall be free flexing type with internal sleeves and shall be Type 304 stainless steel with fixed rolled angle flange.
Expansion joints shall be manufactured and rated in accordance with ASME B31, wherever possible.  Burst strength shall be equal to four times working pressure of pipeline, and test hydrostatic pressure shall be equal to 1.5 times rated working pressure of expansion joint.
Expansion joints in yard air piping shall have internal guide with thickness equal to piping wall thickness.
Stainless Steel Expansion Joints – Digester Gas Service:
Expansion joints shall be formed of three-ply, Type 316L stainless steel and shall withstand specified pressure and temperature conditions, and shall absorb thermal expansion. 
Joints shall be free flexing type with internal sleeves and shall be Type 316L stainless steel with fixed rolled angle flange.  
Expansion joints shall be manufactured and rated in accordance with ASME B31, wherever possible.  Burst strength shall be equal to four times working pressure of pipeline, and test hydrostatic pressure shall be equal to 1.5 times rated working pressure of expansion joint.
The following table specifies minimum required non‑concurrent movements for stainless steel expansion joints:
*********************************************************************************************
NTS:  Insert at No. 1 to No. 4 values below to suit the project.
*********************************************************************************************
	Expansion Joint Diameter (inches)
	Lateral Deflection (inches)
	Axial Elongation (inches)
	Axial Compression (inches)

	(--1--)
	(--2--)
	(--3--)
	(--4--)

	
	
	
	

	
	
	
	


Harnessing:
Harness each expansion joint against thrust for test pressure in piping, as specified in piping schedules in  Piping Installation Sections.
Harnessing shall be by two or more limit rods connected between flanges set for maximum allowable elongation of expansion joint. 
Limit rods and connection accessories shall be of Series 300 stainless steel. 
Limit rods shall be provided in accordance with the recommendations of expansion joint manufacturer.	
*********************************************************************************************
NTS:  The most common uses for packed slip expansion joints are in the distribution of steam and hot water, and where the principal movement is axial.  The specification in Paragraph “C” is proprietary to Hyspan.
*********************************************************************************************
Packed Slip Expansion Joints:
Expansion joints shall be slip type containing injectable packing ports, allowing additional packing to be added under full line pressure.
Manufacturers: Provide products of one of the following:
Hyspan Precision Products, Inc.
Or Engineer approved equal.
Expansion joints shall be capable of 150 psi steam working pressure and 300 degrees F temperature.
Features: Provide expansion joints with the following:
One-piece body conforming to ASTM A53/A53M, Grade B.  Slip tube shall be hard-chrome plated, 0.802-inch thick, in accordance with ASTM B650.
Graphite injectable packing and seals.
Internal and external aluminum bronze guides, conforming to ASTM B169.
360-degree, stainless steel extension limit stop on each slip tube.  Slip tube shall be Schedule 80 carbon steel pipe conforming to ASTM A53/A53M Grade B pipe through 16-inch diameter internal pipe size (IPS).
Provide drain port.
*********************************************************************************************
NTS:  As an alternate to flanges specified in Paragraph “f”, plain-end (welded) and grooved (“Victaulic-Style”) ends are available.  Edit Paragraph “f” to suit the project.
*********************************************************************************************
End-connections shall be flanged, ASTM A105 raised face slip-on or flat faced.
Coat non-chromed internal and external surfaces with 0.008-inch dry-film thickness of Tnemec Potapox epoxy coating.
Expansion joint minimum travel shall be four inches axially, and shall allow 0.5-inch expansion.
Expansion joint full stroke life cycle shall be minimum of 20,000 full strokes.
*********************************************************************************************
NTS:  Expansion joints specified in Paragraph “D” below for sludge piping applications withstand harsh service and grit, which can adversely affect rubber-type expansion joints and bellows-style expansion joints.

In Paragraph “D.1”, below, insert at No. 1 and 2 the appropriate model number.  For Dresser, typically use “Style 63” and specify “type ___”.  For Smith-Blair, typically use “Model 611” or “Model 612”.

Consult with specified manufacturers and edit paragraph “D” to suit the project.
*********************************************************************************************
Expansion Joints – Sludge Piping
Products and Manufacturers: Provide one of the following:
Style (--1--), by Dresser Piping Specialties, part of Dresser, Inc.
Model (--2--), by Smith-Blair, Inc.
Or Engineer approved equal.
Features: Sludge piping expansion joints shall have:
Suitable packing acceptable for temperatures greater than 212 degrees F.
*********************************************************************************************
NTS:  Insert at No. 1 the material.  Expansion joints are available in a variety of materials; consult with manufacturers for alternatives.  Edit Paragraph “c” as required to coordinate with material selected in paragraph “b”.
*********************************************************************************************
Body Material: (--1--).
Linings and Coatings:
Where sludge expansion joints are installed in glass lined pipe, expansion joint slip pipe shall be glass lined.  Where pipes are not glass lined, slip pipe and interior of expansion joint body shall be lined with coal tar epoxy.
Coat interior of expansion joint body with coal tar epoxy.  
Exterior surface of slip pipe in contact with packing during movement shall be chrome-plated machined surface.	
MISCELLANEOUS SPECIALTIES AND ACCESSORIES
A. Dielectric Connections:
General: Where copper pipe connects to steel pipe, cast-iron pipe, or ductile iron pipe, provide either dielectric union or an insulating section of rubber or plastic pipe.  When used, insulating section shall have minimum length of 12 pipe diameters. 
Manufacturers: Provide products of one of the following:
Epco Sales, Inc.
Watts Regulator Company.
Capitol Manufacturing Company.
Or Engineer approved equal.
*********************************************************************************************
NTS:  Edit Paragraphs “3” and “4” to suit the project.
*********************************************************************************************
Dielectric Unions: Rated for 250 psi, ANSI B16.39.
Insulating Sections: Rated for same pressure as associated piping test pressure.  Material shall be suitable for the application and service.
PAINTING
Shop Painting:
Clean and prime-coat ferrous metal surfaces of products in the manufacturer’s shop in accordance with Section 09 97 43, Coating Systems for Water and Wastewater Facilities, unless otherwise specified in this Section.
Coat machined, polished and non‑ferrous surfaces bearing surfaces and similar unpainted surfaces with corrosion prevention compound that shall be maintained during storage and until products are placed into operation.
Field painting shall conform to Section 09 97 43, Coating Systems for Water and Wastewater Facilities.
EXECUTION
INSPECTION
Inspect materials for defects in material and workmanship.  Verify compatibility of products with pipe, fittings, valves, and appurtenances.
INSTALLATION
Installation:
Install piping specialties in accordance with the Contract Documents and manufacturer’s instructions.
Refer to Piping Installation Sections.
Adjust expansion joints as required to ensure that expansion joints will be fully extended when ambient temperature is at minimum operating temperature, and fully compressed at maximum operating temperature for the system in which expansion joints are installed.

+ + END OF SECTION + +
COUPLINGS, ADAPTERS AND SPECIALS FOR PROCESS PIPING	40 05 06-22
v. 2.22
[bookmark: Section3]40 61 13
PROCESS CONTROL SYSTEM (PCS) GENERAL PROVISIONS
v. 4.23
1. GENERAL
*********************************************************************************************
NTS: This section is written for use on system supplier and system programmer contract projects.  Editing of this section will be necessary based on the contract type.  Review and align system supplier/programmer PSA scope to match this specification.  When determining which to select, if minimal material is required, i.e. a single sensor or I/O card, then the Programmer option would be best.  You may also consult the I&C Team or other Facilities Group members.  Definitions of different options are stated below:
System Supplier – Provision of PLC panel, programming, instrumentations, and all appurtenances. Contractor held subcontract. 
System Programmer – Programming only with minimal control panel modifications, wiring terminations, or no equipment procurement.  City held contract.
*********************************************************************************************
DESCRIPTION
Scope:
CONTRACTOR shall provide all labor, materials, equipment, and incidentals as shown, specified, and required to furnish, install, calibrate, test, start-up and place in satisfactory operation a complete process control system (PCS).  
*********************************************************************************************
NTS: Edit list below to match requirements of the project
*********************************************************************************************
The process instrumentation and control Work includes, but is not limited to, the following:
Panels and panel-mounted instruments and devices.
Field-mounted instruments and devices.
Programmable logic controllers (PLC) and software.
Remote telemetry units.
Telemetry system communication hardware.
Personal computers and human-machine interface (HMI) software.
Local area network hardware and software.
Uninterruptible power supply.
*********************************************************************************************
NTS: Consult with owner for appropriate network (EtherNet/IP, Modbus, DNP3, etc)
*********************************************************************************************
Field instruments network communication hardware and software required for interfacing various systems to provide a fully-integrated system. 
PCS shall monitor, store, display, and log process and equipment operating information; perform various process control functions; and generate various reports.
The Contract Documents describe the required PCS and PCS functions and operational requirements.
Coordination
*********************************************************************************************
NTS: If using System Programmer
Paragraph (a) Replace CONTRACTOR with OWNER
Paragraph (c) Replace “programmed by CONTRACTOR” with “programmed by OWNER”, and delete last sentence.  
*********************************************************************************************
Process Controls:
Providing central computer system, instruments, and controls are part of the Work.  Programming of control logic and configuration of human machine interface (HMI) software is part of the Work.  CONTRACTOR shall program and configure the software.  Functional description of process system and associated equipment is included in Section 40 61 16, Process Control System Narrative.
Some panels and equipment are furnished under other Specification Sections. Under this Contract, computer system hardware and software are provided by computer system contractor retained by OWNER.  CONTRACTOR shall coordinate with Suppliers of panels and equipment to provide fully functional system complying with the Contract Documents and that interfaces with the process control network.
Computer system input/output list identifies inputs and outputs required and is part of this Section.  Input/output list is for coordinating signals between equipment provided by other Suppliers and computer system Supplier, and identifying signals to be programmed by CONTRACTOR. Provide Work for CONTRACTOR-furnished control options not on the input/output list at no additional cost to OWNER.
*********************************************************************************************
NTS: Select the correct Paragraphs “2 & 3” below based on System Supplier or System Programmer.

Paragraph “2 & 3” below is written assuming that a system supplier will be used on the Project. Engineer to name system supplier in Section “1.3”.
*********************************************************************************************
System Supplier Subcontract 
The Owner will name the System Supplier and identify the price for providing the Process Instrumentation and Control System Work.
Contractor shall solely use the System Supplier named for the Process Instrumentation and Control System as specified herein and as shown on the Drawings.
Contractor shall finalize the terms and conditions of the subcontract with the System Supplier.
Contractor shall be responsible for scheduling and coordinating the PCS installation with regard to all other Work on the Site and in accordance with the provisions of the General Conditions.
Contractor shall retain the System Supplier to undertake the responsibilities specified. However, execution of these specified duties by the System Supplier shall not relieve Contractor of the ultimate responsibility for the components of the PCS.
System Supplier’s Responsibilities:
Preparing all process control equipment submittals in accordance with the Contract Documents.
Proper interfacing of instrumentation and control equipment with field equipment, instruments, devices, and panels, including required interfacing with packaged control systems furnished by other equipment Suppliers, and required interfacing with the Site’s electrical system.
Review and coordination with manufacturers, other Suppliers, and other contracts of Shop Drawings and other CONTRACTOR submittals for equipment, valves, piping, and appurtenances for ensuring proper interfacing of hardware, and locations and installation requirements of inline devices and instrument taps.
Direct, detailed oversight of installation of instruments, panels, consoles, cabinets, wiring and other components, and related wiring and piping connections.
Calibrating, source quality control, field quality control, and start-up of the system.
Responsibility for correction period obligations for the PCS.
Training operations and maintenance personnel in operation and maintenance (including calibration and troubleshooting) of the PCS.
:: OR::
*********************************************************************************************
NTS: Paragraph “2 & 3” below is written assuming that a System Programmer will be used on the Project. Engineer to name System Programmer in Section “1.3”.
*********************************************************************************************
0. System Programmer
The Owner will retain the System Programmer for providing the Control System Work.
Contractor shall solely use the System Programmer named for the Process Control System as specified herein and as shown on the Drawings.
Contractor to coordinate with Owner for scheduling the Work under the System Programmer  contract in accordance with the provisions of the General Conditions.
Execution of these specified duties by the System Programmer shall not relieve Contractor of the ultimate responsibility for the components of the PCS.
System Programmer’s Responsibilities:
Preparing all updated panel record drawings in accordance with the Contract Documents for Contractor to submit.
*********************************************************************************************
NTS: Paragraphs “b” & “c” below to be coordinated with System Programmer PSA.  Keep if new instrumentation is provided by Contractor, System Programmer with need to coordinate interfacing of equipment.  Delete if all new instruments/equipment being provided are included in the PLC drawings.  
*********************************************************************************************
Proper interfacing of instrumentation and control equipment with field equipment, instruments, devices, and panels, including required interfacing with packaged control systems furnished by other equipment Suppliers, and required interfacing with the Site’s electrical system.
Review and coordination with manufacturers, other Suppliers, and other contracts of Shop Drawings and other CONTRACTOR submittals for equipment, valves, piping, and appurtenances for ensuring proper interfacing of hardware, and locations and installation requirements of inline devices and instrument taps.
Participate in the start-up of the system.
Responsibility for correction period obligations for the program function of the PCS.
Training operations and maintenance personnel in operation and maintenance of programming modifications of the PCS performed on this project.  Coordinate with Owner and/or Owner’s Design Engineer for full process training.
SUMMARY
*********************************************************************************************
NTS: List below only sections covering process instrumentation and control system work that a user might expect to find in this section, but are specified elsewhere.  Do not list administrative and procedural division 01 sections. Sections listed below might not be used for a project, add/delete sections as necessary.

For System Programmer PSA only items “1-5” of paragraph “A” below are applicable.
*********************************************************************************************
Process Instrumentation and Control System Work is specified under the following Specification sections:
Section 40 61 13 – Process Control System (PCS) General Provisions     
Section 40 61 16 – Process Control System (PCS) Narrative
Section 40 61 63 – Process Control System – Training
Section 40 61 83 – Process Control System – O&M Data
Section 40 61 93 – Process Control System – Input/Output List
Section 40 64 00 – Programmable Logic Controllers
Section 40 67 03 – Control System Equipment Panel Construction
Section 40 67 06 – Miscellaneous Control Panel Devices 
*********************************************************************************************
NTS: The below sections do not have a City Master Specification. Add/Delete sections as necessary.
*********************************************************************************************
Section 40 62 17 – Operator Interface Unit
Section 40 66 00 – Network and Communication Equipment
Section 40 67 09 – Uninterruptible Power Supply (UPS)
Section 40 67 11 – Miscellaneous Control System Field Devices
Section 40 70 00 – Instrumentation of Process Systems
Section 40 71 00 – Flow Measurement
Section 40 72 00 – Level Measurement
Section 40 73 00 – Pressure Measurement
Section 40 74 00 – Temperature Measurement
*********************************************************************************************
NTS: Designer shall edit sections “B” through “F” below with types of Contracts selected by Owner and incorporated
*********************************************************************************************
The Contractor shall include in the Base Bid Price the price of the Process Instrumentation and Control System Work established by Addendum as indicated in the Bid Form
The Contractor shall include in the Base Bid Price the price of the Telemetry and Radio Communications Work established by Addendum as indicated in the Bid Form
The Contractor shall include in the Base Bid Price the price of the Access Control and Security Systems Work established by Addendum as indicated in the Bid Form
The Contractor shall include in the Base Bid Price the price of the Programming Work  established by Addendum as indicated in the Bid Form
Payment for Process Instrumentation and Control System Work will be made in the Contract Price Schedule in the Agreement.
REFERENCES
*********************************************************************************************
NTS: Retain applicable standards and add others as required.
*********************************************************************************************
Underwriters Laboratory (UL).
National Electrical Manufacturers Association (NEMA).
Instrument Society of America (ISA).
ISA 5.4, Instrument Loop Diagrams.
ISA 20, Specification Forms for Process Measurement & Control Instruments, Primary Elements & Control Valves.
ANSI/ASQ Z1.4, Sampling Procedures and Tables For Inspection By Attributes.
NFPA 79, Electrical Standard for Industrial Machinery.
DEFINITIONS
Process Instrumentation and Control Equipment (Equipment): Control and monitoring components such as field elements, panels, process control systems and associated electrical and electronic accessories.
Process Instrumentation and Control System (System): Materials, equipment and work required to implement a complete and operating system of instrumentation and control equipment.
Process Control System: That portion of a Process Instrumentation and Control System consisting of industrially hardened, panel-mounted Personal Computers (PC) loaded with automation software serving as Human/Machine Interface Unit (HMI) working in conjunction with Programmable Logic Controller (PLC) based data acquisition and control panels. Includes associated I/O subsystems, Data Highway and Local Area Network Equipment, and PLC programmer unit.
Instrument Manufacturer: Manufacturer of Process Instrumentation and Control Equipment.
*********************************************************************************************
NTS:  Select the appropriate Paragraph “E” below and delete the other. 
*********************************************************************************************
System Supplier: An organization, under subcontract of the Contractor, who shall provide engineering; hardware and software; application software programming and TCP/IP addressing; testing; troubleshooting; training; and adjusting, documenting, and starting-up of the complete Process Instrumentation and Control System.
:: OR::
0. System Programmer: An organization under contract by the Owner to perform software application programming of SCADA and PLC, TCP/IP addressing, training, and documentation of updates.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data 
Field Instruments – Product Data
Manufacturer’s product name and complete model number of devices proposed for use, including manufacturer’s name and address.
Instrument tag number in accordance with the Contract Documents.
Data sheets and manufacturer’s catalog literature.  Provide data sheets in accordance with ISA 20 and annotated for features proposed for use. ISA 20 shall be submitted in Microsoft Excel and editable. For instruments not included in ISA 20, submit data sheets using a format similar to ISA 20. Reference Exhibit 40 61 13 - 1 at the end of the specification for an example. 
Description of construction features.
Performance and operation data.
Installation, mounting, and calibration details; instructions and recommendations.
Service requirements.
Dimensions of instruments and details of mating flanges and locations of closed tanks, pipe sizes for insertion instruments, and upstream/downstream straight run pipe lengths required.
Range of each device and calibration information
Descriptions of materials of construction and listing of NEMA ratings for equipment
Shop Drawings 
Preliminary Control Panel Layout Shop Drawings
*********************************************************************************************
NTS: Specifier shall identify each control panel that will be modified or designed. Insert at (--1--) the individual control panel(s). Add lines as necessary.
*********************************************************************************************
Preliminary Submittals
Control panels modified or designed
(--1--)
Contractor shall submit for each control panel (including PLC, pump protection, control station, etc.) that is modified or designed for the Project. There should be a separate submittal for each control panel.
Panels, Consoles, and Cabinets Shop Drawings:
Layout drawings that include:
All drawings shall be prepared using dwg. Format 
Submit 11”x17” .pdf copy. Retain 11”x17” hard copy for use in the field.
Nameplate location and legend including text, letter size and colors to be used.
Layouts and sizes of operator interface terminal (OIT) display panels and alarm annunciator panels.
Location of anchorage connections.
Front, rear, and internal panel views to scale.
Product information on panel components. 
Location of external wiring and piping connections.
Mounting and installation details, coordinated with actual application.
Terminal strips shall be easily readable and on a separate drawing sheet.
Calculations substantiating panel heating and cooling provisions proposed.
Subpanel layouts and mounting details for items located inside control panels.
Product information on panel components including:
Manufacturer’s product name and complete model number of devices being provided, including manufacturer’s name and address.
Instrument tag number in accordance with the Contract Documents.
Data sheets and catalog literature.  Submit data sheets as shown in ISA 20 and annotated for features proposed for use. ISA 20 shall be submitted in Microsoft Excel and editable. For instruments not included in ISA 20, submit data sheets with format similar to ISA 20. Reference Exhibit 40 61 13 - 1 at the end of the specification for an example.
Description of construction features.
Performance and operation data.
Installation, mounting, and calibration details; instructions and recommendations.
Service requirements
Wiring diagrams, including the following:
Name of each panel, console, or cabinet.
Wire sizes and types.
Terminal strip and terminal numbers.
Wire color coding.
Functional name and manufacturer’s designation for components to which wiring are connected.
*********************************************************************************************
NTS: In paragraph “f)”, below, coordinate the ground connection for the lightning/surge protection ground in the panel with the project electrical engineer and show on electrical drawings
*********************************************************************************************
Lightning and surge protection grounding.
Electrical control schematics in accordance with NFPA 79.  Control schematics shall be in accordance with convention indicated in Annex D of NFPA 79.  Standardized wiring diagrams that do not accurately reflect actual wiring to be furnished are unacceptable.  Tables or charts for describing wire numbers are unacceptable. Relay contact (normally open/normally closed) line number shall be indicated on  the control schematic at the location where the coil is energized.
Stock list or bill of materials for each panel including tag number (reference designator), functional name, manufacturer’s name, model number, owner local vendor name,  and quantity for components mounted in or on the panel or enclosure.
Detail showing anchorage plan of wire bundles between subpanels and front panel mounted devices.
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. Submit the following: 
Certificates (NOT USED) 
Test and Evaluation Reports 
Control Panel Testing Start Up Submittal
Control panels modified or designed
(--1--)
Contractor shall submit for each control panel (including PLC, pump protection, control station, etc.) that is modified or designed for the Project. There should be a separate submittal for each control panel.
Submit red-line Shop Drawings with Contractor markups during installation to the Owner.
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals 
Factory Acceptance Test 
Contractor to provide:
Minimum of (1) table and (2) chairs.
Contract specifications and drawings
Sign-off forms
Procedure – submit proposed procedures for factory testing required to comply with the Contract Documents.  Test procedure shall include the following
Notification to OWNER and ENGINEER at least 14 days before readiness to begin system checkout for factory acceptance testing.  Schedule system checkout on dates acceptable to OWNER and ENGINEER.
Visual inspection of components and assembly.
Description of hardware operational testing.
Description of software demonstration.
Description of testing equipment to be used.
Sign-off sheets to be used at time of testing.
Submit copies of Factory Acceptance Testing Sign-Off documents for approval of format by Engineer.
Results of testing.
Field Quality Control Submittals
Field Quality Control Test Results 
Submit the following prior to commencing system checkout and start-up.
Completed calibration sheets for each installed instrument showing five-point calibration (zero, 25, 50, 75, 100 percent of span), signed by factory-authorized serviceman.
Field calibration reports
Field testing reports.
Submit written report of results of each visit to Site by Supplier’s service technician, including purpose and time of visit, tasks performed, and results obtained.  Submit within two days of completion of visit to the Site.
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. Submit the following:
Operation and Maintenance Data shall be submitted under 40 61 83 Process Control System – O&M Data.
Record Documentation shall be submitted under Process Control System Configuration Manual in 40 61 83 Process Control.
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
*********************************************************************************************
NTS: Insert at (--1--) through (--4--) Owner selected system supplier. If system supplier is not known at the time of the advertisement an addenda will be issued at a later date. RFP for System Supplier should start close to 95%. If system supplier is not used for a project delete lines A. – XX. below and replace with “NOT USED”
*********************************************************************************************
SYSTEM SUPPLIER
(--1--) (Process Instrumentation and Control System Work)
(--2--) (Telemetry and Radio Communications Work)
(--3--) (Access Control and Security Systems Work)
(--4--) (Programming Work)
No Substitute Permitted.
QUALITY ASSURANCE
Contractor shall engage the services of the System Supplier for the purposes of furnishing the Process Instrumentation and Control System, providing Field Services on the installation of System and certifying the correctness of said installation.
Like items of Equipment shall be end products of single manufacturer to achieve standardization for maintenance, spare parts, operation, and service.
Process Control System components shall be grounded in accordance with National Electric Code (NEC) requirements.
Meetings
Schedule the following meetings:
One (1) I&C Coordination Meetings shall be held to review Project activity, the submittal schedule, documentation requirements, and application software programming requirements for the Process Instrumentation and Control System.  During the coordination meeting, the Designer will review the functional description for the System, control narratives, and respond to initial questions raised by the System Supplier as to design intent.  
One (1) I&C Flow Chart meeting shall be held to review programmer’s flow chart diagrams of the process and control narratives. During the flow chart meeting, the programmer will present the flow charts and respond to questions about functionality and respond to questions raised by the Designer.
One (1) I&C Graphics and Programming meeting shall be held to review programmer’s program and graphics. Programmer will demonstrate the operator and maintenance staff’s interaction with the process. The Programmer will respond to Owner’s questions  and develop a navigation menu path structure at the Owner’s request. 
I&C resolution meetings shall be held as required prior to individual startups to resolve outstanding I&C issues.
Meetings shall be held at Site or location specified by Engineer. System Supplier’s designer specifically assigned to Project, Contractor, Owner, Engineer, and Designer shall attend meetings.
When requested by Contractor and/or Engineer, System Supplier’s designer shall attend Monthly Progress Meetings and Weekly Meetings specified in Section 01 31 19.
Qualifications:
Supplier:
System Supplier shall have at least 5 year’s experience in design, manufacture, installation, and successful operation of instrumentation systems similar to those specified herein 
Shall be capable of training operations and maintenance personnel in PCS applications, and in operating, programming, and maintaining the control system and equipment. 
Shall have UL-approved panel shop.
Supply and support system hardware components and software packages of fully developed and field-proven standardized designs that are not a highly unique, custom, or one of a kind systems.
Offer standard courses in general process control applications, programming, and maintenance of the PCS and equipment at a facility specifically utilized for training.  Training facility shall have been in operation continuously for the previous two years, minimum.
Possess a thorough, working knowledge of project processes and control philosophy in accordance with standard practices of the industry.
Possess and maintain a documented program of failure analysis.
Manufacturers:
Manufacturers of instrumentation and control equipment furnished for the PCS shall be experienced producing similar equipment and shall have the following qualifications:
Shall manufacture instrumentation and control system components that are fully-developed, field-proven, and of standardized designs.
Shall have system of traceability of manufactured unit through production and testing in accordance with ANSI/ASQ Z1.4.
Shall have guaranteed availability clause (99.99 percent, minimum for one year) for microprocessor-based components and appurtenances.
Shall have documented product safety policy relevant to materials and equipment proposed for the Work.
Component Supply and Compatibility:  
PCS components shall be furnished by a single System Supplier who shall have responsibility for furnishing a complete and integrated system.
System Supplier who shall have responsibility for adequacy and performance of all items furnished.
System Supplier shall prepare, or shall review and approve, all Shop Drawings and other submittals for the PCS.
Pre-submittal Conference 
Prepare items listed below for presentation at pre submittal conference.  Submit information to ENGINEER two weeks prior to pre submittal conference.
Proposed PCS network architecture diagram.
Flow chart showing steps to be taken in preparing and coordinating PCS submittals.
General outline of types of tests to be performed to verify that all sensors and transducers, instruments, and digital processing equipment are functioning properly.
RESPONSIBILITY
*********************************************************************************************
NTS: For System Programmer make edits to the subparagraphs below as noted:
A – Delete in it’s entirety
B - Insert at (--1--) below either System Supplier or System Programmer.
C - Insert at (--1--) below either System Supplier or System Programmer.  For System Programmer, edit second sentence to start with “Contractor to coordinate with System Programmer and provide relays…”
*********************************************************************************************
System Supplier shall inspect Equipment provided under this Section prior to shipment to Project sites.
(--1--) shall coordinate work with Contactor to insure that:
All components provided under this Section are properly installed.
All components provided under this Section are properly configured.
The proper type, size, and number of control wires with conduits are provided.
Proper electric power circuits are provided for all components and systems
(--1--) shall be responsible for coordination of voltage levels and signal types for signals connected to Process Control System.  Provide relays, signal isolators, termination or pull-up resistors, signal conditioners or other devices only as required for proper interfacing and operation of non-compatible devices.
*********************************************************************************************
NTS: For System Programmer make edits to subparagraph “D” below as noted
D.1 – Contractor to provide equipment…
D.2-  Contractor to provide and coordinate with System Programmer interposing…
*********************************************************************************************
Modifications to existing control equipment.
Provide equipment necessary to affect changes to existing control equipment as shown on drawings and specified.
Provide interposing relays and current-to-current isolation relays only as required to affect signal interfacing with non-compatible devices.
*********************************************************************************************
NTS: In subparagraph “E” below for System Programmer, Contractor is responsible for new Record Drawings
*********************************************************************************************
Modify documents of existing control equipment to reflect new Record Drawing conditions.
*********************************************************************************************
NTS: Insert at (--1--) below either System Supplier or System Programmer.
*********************************************************************************************
(--1--) shall provide application software programming as specified in Section 40 61 16.
Process Instrumentation and Control Equipment and Control System shall remain the property and responsibility of Contractor during programming, downloading and testing of HMI and PLC application software until Systems Demonstrations specified in Section 01 79 13 have been successfully completed.
*********************************************************************************************
NTS: Insert at (--1--) below either System Supplier or System Programmer.
*********************************************************************************************
Contractor and (--1--) shall immediately correct incomplete or deficient Process Instrumentation and Control Equipment and Control System Work discovered during application software programming, downloading, testing, troubleshooting, and System startup.
Contractor and System Supplier shall obtain from Owner documentation on existing PLCs/control panels affected by work on this project. Provide updated record drawings indicating modifications made on this project.
All field located conduits, wiring and cables shall be provided under Division 26 – Electrical. 
APPLICATION SOFTWARE PROGRAMMING
*********************************************************************************************
NTS: Insert at (--1--) below either System Supplier or System Programmer for both Paragraphs “A” and “B”.
*********************************************************************************************
The System Supplier shall provide HMI, OIT, and PLC application software programming.  System Supplier shall download and test application software programming after Contractor successfully completes Process Control System Testing specified in Section 40 61 13.  Instructional Services specified in Section 01 79 23 and Systems Demonstrations specified in Section 01 79 13 shall not begin until (--1--) has completed application software programming, downloading, and testing.  See Section 01 11 00 for specified construction sequences and constraints that affect completion of application software programming, downloading, and testing.
(--1--) shall submit to the Owner a daily documented, modifiable application program in original electronic format for all PLCs and OITs. 
DELIVERY, STORAGE, AND HANDLING 
Prior to packaging, each manufacturer or Supplier shall securely attach tag number and instructions for proper field handling and installation to each instrument.  
PRODUCTS
PCS – GENERAL PROVISIONS FOR PRODUCTS 
*********************************************************************************************
NTS: Edit requirements under paragraph "A" to suit the project, and delete inapplicable requirements.
*********************************************************************************************
General:  
All electrically-powered equipment and devices shall be suitable for operation on 120-volt plus-or-minus 3 percent, 60 Hertz power.  If different voltage or closer regulation is required, provide suitable regulator or transformer. 
Provide appropriate power supplies for all two-wire transmitters, loops for monitoring discrete inputs and necessary outputs. Install power supplies mounted in enclosures, and install in appropriate control room or field panel.
Power supplies shall be suitable for minimum of 130 percent of the maximum simultaneous current draw.  
Provide power on‑off switch or air circuit breaker for each item requiring electrical power. 
Provide isolation transformers, line voltage regulators and power distribution panels for the distributed digital portions of the PCS to eliminate electrical noise and/or transients entering on the primary power line.
Unless otherwise shown or indicated in the Contract Documents, control system shall be furnished to use 4 to 20 mADC analog signals.  
Provide signal converters and repeaters where required.  Analog inputs to distributed control system shall be through appropriate repeaters to provide signal isolation where series-looped with other devices and to allow loop to maintain integrity even when distributed control system is out of service. Power supplies shall adequate for signal converter and repeater loads.
Signals shall be isolated from ground.  
Signals shall not have a transient DC voltage exceeding 300 volts over one millisecond nor a DC component over 300 volts. 
PCS and associated input/output wiring will be used in a facility environment where there can be high-energy AC fields, DC control pulses, and varying ground potentials between the sensors/transducers or input contact locations and PCS components.  PCS shall be adequate to provide proper protection against interferences from all such possible situations. For inductive loads for solenoids and coils provide appropriate surge protection (MOV). 
Instrumentation and PCS components shall be heavy-duty types, suitable for continuous service in the OWNERS environment.  Furnish products that are currently in production at the time products are shipped from the factory.  All equipment furnished shall be of modular construction and be capable of field expansion through installation of plug‑in circuit cards and additional cabinets as necessary.  Logic and control loops shall be fail-safe.
Instrumentation and other PCS components shall return automatically to accurate measurement within 15 seconds upon restoration of power after a power failure, and when transferred to standby power supply.  
Devices with monitored alarms shall activate alarms when the device is unpowered.
Provide surge protection for instruments and all other PCS components that could be damaged by electrical surges.
Relays with interconnections to field devices shall be wired through terminal blocks.  Terminals as part of the relay base are unacceptable.  
Panel mounted instruments, switches, and other devices shall be selected and arranged to present a pleasing coordinated appearance.  Front-of-panel-mounted devices shall be of the same manufacturer and model line.  
All components furnished, including field-mounted and rear-of-panel instruments, shall be tagged with the item number and nomencla­ture as shown and the instrument index in the Contract Documents or, as applicable, the "data sheets" that are part of the Contract Documents.
Ranges and scales specified in the Contract Documents shall be coordinated to suit equipment actually furnished.  Range, scale, and set point values specified in other Sections of Division 40 are for initial setting and configuration.  Coordinate specified values with actual equipment furnished to implement proper and stable process action as systems are placed in operation.
Field‑mounted devices shall be treated with an anti‑fungus spray.
Field‑mounted devices shall be protected from exposure to freezing tempera­tures.  
Field‑mounted instruments and PCS components shall be suitable for installation in humid and corrosive service conditions.  Field-mounted instrument enclosures, junction boxes, and appurtenances shall comply with NEMA 4X requirements, unless otherwise shown or specified.  	
Refer to remainder of Division 40 specifications for product requirements for materials and equipment that are part of the PCS.
EXECUTION
*********************************************************************************************
NTS: If using System Programmer, in Paragraph 3.1A delete “System Supplier’s and”.
*********************************************************************************************
INSTALLATION
Contractor shall install and wire Equipment and System in accordance with System Supplier’s and Instrument Manufacturer’s written instructions and approved submittals.
FIELD QUALITY CONTROL
*********************************************************************************************
NTS: If using System Programmer, in Paragraph 3.2A.1, edit last sentience to be based on equipment manufacturer’s recommendation.
*********************************************************************************************
Protection during Construction.
Throughout Contract, the Contractor shall provide protection for materials and Equipment against loss or damage and the effects of weather.  Prior to installation, store items in indoor, dry locations.  Provide heating in storage areas for items subject to corrosion under damp conditions.  Specific storage requirements shall be in accordance with the Engineer-reviewed System Supplier's recommendations.
*********************************************************************************************
NTS: If using System Programmer, select the second Paragraph 3.2B. below.
*********************************************************************************************
Panels and Panel-Mounted Equipment.
Panels and panel-mounted devices shall be assembled as completely as possible at the System Supplier's factory.  No work, other than correction of minor defects or minor transit damage, shall be done on the panels at the job site.
:: OR ::
0. Panels and Panel-Mounted Equipment.
Existing panels and panel-mounted devices requiring modification are the responsibility of the Owner/System Programmer.
*********************************************************************************************
NTS: Select the correct Paragraph 3.2C based on System Supplier or System Programmer
*********************************************************************************************
Inspections.
System Supplier shall provide services of qualified service engineer to supervise and inspect Equipment installation to ensure System is installed in accordance with System Supplier's recommendations.
System Supplier shall supervise final power and signal connections to all Equipment provided under this Section.  For all Equipment provided under this Section and all other Equipment interfaced by the System, the System Supplier shall verify and certify by written notice to the Engineer, correctness of final signal connections and correctness of adjustment.
System Supplier shall field calibrate Equipment on loop-by-loop basis.  Submit calibration certification to Engineer for each piece of Equipment.  Make adjustments necessary to place Equipment in satisfactory operation.
:: OR::
0. Inspections.
System Programmer shall supervise final signal connections for all Equipment provided under this Section and all other Equipment interfaced by the System.  The System Programmer shall verify and certify by written notice to the Engineer, correctness of final signal connections and correctness of adjustment.
Contractor shall field calibrate Equipment on loop-by-loop basis.  Submit calibration certification to Engineer and System Programmer for each piece of Equipment.  Make adjustments necessary to place Equipment in satisfactory operation.
*********************************************************************************************
NTS: Coordinate with System Demonstration Requirements.
*********************************************************************************************
DEFINITION OF ACCEPTANCE
Prior to Substantial Completion, System Acceptance shall be defined as having been fulfilled when the following requirements have been met:
All submittals and documentation have been submitted, reviewed, and marked by the Engineer to the effect that re-submittal is not required.
The testing of the complete Process Instrumentation and Control System has been successfully completed and all deficiencies resolved.
Application Software Programming Acceptance Testing has been successfully completed and all deficiencies resolved.
All Owner’s staff personnel training programs have been completed.
  + + END OF SECTION + +
*********************************************************************************************
NTS: Example ISA 20 shall be added as Exhibit 40 61 13 - 1.
*********************************************************************************************

PROCESS CONTROL SYSTEM (PCS) GENERAL PROVISIONS	40 61 13-14
v. 4.23
[bookmark: Section4]40 61 16
PROCESS CONTROL NARRATIVE 
v. 4.24
1. GENERAL
SCOPE
This section provides functional descriptions of the PLC and computer software requirements for the Instrumentation and Control System as indicated on the Drawings.  These descriptions are intended to provide an overview of the operating concept of the plant process equipment rather than describing in detail every operating feature or interlock.  This section is for reference only as the Owner/Engineer shall provide configuration of the PLC and HMI software.
Control System:  The Instrumentation and Control System section shall apply to all systems described in this section.
*********************************************************************************************
NTS:  Do NOT delete “NOT USED” Article Headings below. The Submittals Article Heading shall be 1.5 SUBMITTALS. The numbering of the Submittal Paragraphs is coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for the searching of submittals over a variety of projects. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
NOT USED
NOT USED
NOT USED
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
0. Action Submittals. (NOT USED)
Product Data (NOT USED)
Shop Drawings (NOT USED)
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. (NOT USED)
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PRODUCTS
GENERAL
The descriptions are applicable to the software specified in the Programmable Logic Controller section and the Owner’s existing visualization and historian software.
EXECUTION
PLC PROGRAMMING FUNCTIONAL REQUIREMENTS
*********************************************************************************************
NTS: City to provide information.
*********************************************************************************************
Programming shall use the owners add on instructions where applicable.  All other use of add on instruction must be approved by owner. 
HMI FUNCTIONAL REQUIREMENTS
*********************************************************************************************
NTS: City to provide information.
*********************************************************************************************
HMI Programming shall use the owner’s standard graphic pallet where applicable.  All other use of customized graphics must be approved by owner. 
POWER MONITOR REQUIREMENTS
*********************************************************************************************
NTS: Integration of the power monitor to be detailed in the design.  Programmer responsibility is to read the data from the power monitor. Configuration and setup of the power monitor is the responsibility to be detailed in specifications 26.
*********************************************************************************************
Data to be received by the owner’s data concentrator PLC from power monitor and displaced on the owner’s typical graphical pages. Programming of the PLC and graphics are to be included in scope of this section.
Setup and configuration of the power monitor is outside the scope of this section.
EQUIPMENT CONTROL AND CONTROL MODE OVERVIEW
The following paragraphs explain the general format and control modes that are used in the detailed equipment descriptions.  These paragraphs apply to the attached, project specific, equipment control descriptions included herein.
General:  Appended to this section are the equipment control programming requirements, with requirements for both PLC programming and the minimum operator interface functions.  The HMI requirements represent the anticipated display generation requirements and shall be adjusted if the PLC programming warrants adjustment.
Control Modes:
At a minimum, there are three general control modes available for the process equipment: 
Local manual
Local manual control provides a means for operators to adjust equipment status through the local control station as indicated on Drawings.
Descriptions for local control are included in the detailed equipment control descriptions.  They are provided primarily for documentation purposes and for information.  These controls are hardwired and should be monitored by the Process Control System.
Remote manual
Remote manual control provides a means for operators to adjust equipment status or setpoint, through the HMI, using manually initiated commands.  
Remote auto 
Remote automatic control provides a means for automatically changing equipment status or setpoint based on measured process parameters, calculated values, or operator setpoints.  Some equipment may have more than one remote auto mode.
DETAILED EQUIPMENT CONTROL DESCRIPTIONS
The following paragraphs describe specific function requirements for various software control blocks in the control system.  These descriptions are intended to provide an overview of the operational concept for the facilities, rather than describing in detail every operating feature or interlock.
*********************************************************************************************
NTS: Engineer shall maintain the following format and provide project specific information for each applicable section. Each control loop as indicated on the P&IDs shall have their own specific control description. Insert control description at (--1--) below.
*********************************************************************************************
EQUIPMENT SUPPLIED PLCS:  
Individual Control Description (--1--):
Associated Equipment
*********************************************************************************************
NTS: List ISA tags for associated equipment in this section.
*********************************************************************************************
Associated PLC
*********************************************************************************************
NTS: List PLC(s) for associated equipment in this section.
*********************************************************************************************
Associated P&ID(s)
*********************************************************************************************
NTS: Reference long format drawing number.
*********************************************************************************************
Local Auto Mode
*********************************************************************************************
NTS: Fill in section when applicable, delete when not used.
*********************************************************************************************
Local Manual Mode
*********************************************************************************************
NTS: Insert at (--1--) the type of equipment (Eg. Pumps) below. Insert at (--2--) the operating mode (Eg. Start and Stop or Open and Closed) below. Edit paragraph below for project specific requirements.
*********************************************************************************************
Local Manual control of the (--1--) shall be provided through an LOCAL-OFF-REMOTE (L-O-R) selector switch at the local control station. When the L-O-R switch is in the LOCAL position, the (--1--) shall (--2--) using the appropriate push buttons at the local control station. 
Remote Manual Mode
*********************************************************************************************
NTS: Insert at (--1--) the type of equipment (Eg. Pumps) below. Edit paragraph below for project specific requirements.
*********************************************************************************************
Remote manual control shall be provided through the PLC. When the L-O-R selector switch at the local control station is in the REMOTE position and MANUAL is selected at the Operator Workstation, the (--1--) can be operated from the Operator Workstation using manual operator commands. 
Remote Auto Mode
*********************************************************************************************
NTS: Insert at (--1--) the type of equipment (Eg. Pumps) below. Insert at (--2--) the process parameters. (Eg. Flow rate) below. Edit paragraph below for project specific requirements.
*********************************************************************************************
Remote automatic control shall be provided through the PLC. When the L-O-R selector switch selector switch at the local control station is in the REMOTE position and AUTO is selected at the Operator Workstation, the selected (--1--) shall be controlled based on the selected (--2--).
*********************************************************************************************
NTS: Insert below, how the process is supposed to be operated.
*********************************************************************************************
Alarms
*********************************************************************************************
NTS: Fill in applicable alarms below.
*********************************************************************************************
Alarms shall be provided for conditions which shall cause safety or health risk, environmental damage, property or equipment damage, or process failure. Alarms are considered High Priority, Medium Priority, or Low Priority in nature and are defined as follows. 
Critical Alarms are defined as high priority alarms that the will be annunciated from the SCADA system remotely (WIN911).
High Priority Alarms are defined as those which shall cause safety or health risk, environmental damage, significant property or equipment damage, or failure of process operations critical to meeting operations limitations if not attended to and corrected immediately.
Medium Priority Alarms are defined as those which, if not attended to and corrected within a specific timeframe, may eventually cause safety or health risk, environmental or property damage, or process failure. 
Low Priority Alarms are defined as non-critical change-of-state events such as a motor changing state, a valve opening or closing, etc. Low priority alarms are not visible in the Alarms Summary and do not require operator attention.  They are intended for event tracking and shall be recorded in the daily event log.
Operator Workstation Status Indications
*********************************************************************************************
NTS: Fill in section when applicable, delete when not used.
*********************************************************************************************
PLC Power-up
*********************************************************************************************
NTS: Fill in section when applicable, delete when not used.
*********************************************************************************************
PLC Power Failure
*********************************************************************************************
NTS: Fill in section when applicable, delete when not used.
*********************************************************************************************
Operator Workstation Requirements
*********************************************************************************************
NTS: Fill in section when applicable, delete when not used.
*********************************************************************************************
Calculations
*********************************************************************************************
NTS: Fill in section when applicable, delete when not used.
*********************************************************************************************
Interlocks
*********************************************************************************************
NTS: Interlocks protect the equipment by starting and stopping based on input parameters. Fill in section when applicable, delete when not used.
*********************************************************************************************
Permissive
*********************************************************************************************
NTS: Permissive allow a piece of equipment to start. Fill in section when applicable, delete when not used.
*********************************************************************************************
+ + END OF SECTION + +
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PROCESS CONTROL SYSTEM – TRAINING
v. 4.24
1. GENERAL
SUMMARY
Section Includes:
Training at Supplier’s Facility
Training on-site.
SEQUENCING AND SCHEDULING
*********************************************************************************************
NTS:  Engineer shall develop Specification for the training of operation and maintenance staff and coordinate name and number of specification with reference below.
*********************************************************************************************
In accordance with requirements in Section 01 79 23 – Instruction of Operations and Maintenance Personnel.
See Section 40 61 13 – Process Control Systems (PCS) General Provisions for training related to field instrumentation.
Maintenance Training:  30 to 60 days prior to Substantial Completion.
REQUIREMENTS AND RESPONSIBILITIES
CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to perform and coordinate all required training at times acceptable to OWNER and ENGINEER.
CONTRACTOR shall retain the services of the Supplier to provide operation and maintenance training for all plant monitoring equipment, control system equipment, and computer equipment as specified herein.  
For equipment items not manufactured by the Supplier, the Supplier shall provide for on site training by an authorized representative of the equipment manufacturer as part of the Supplier's services.  The manufacturer's representative shall be fully knowledgeable in the operation and maintenance of the equipment.
*********************************************************************************************
NTS:  Insert at (--1--) the required number of people.
*********************************************************************************************
CONTRACTOR shall be responsible for all costs, including cost of travel, meals and lodging, if required, associated with training, both on site and at the suppliers facilities, and shall provide all required materials, texts and required supplies.  A total of (--1--) will be attending training courses at the Supplier's facility.
All training shall be conducted in the normal eight-hour working days until conclusion of the training course.  For training at the Supplier's facility, the course instructor shall be assigned full time and shall not perform other duties throughout the period of the course.
*********************************************************************************************
NTS:  Edit as required.
*********************************************************************************************
ON SITE TRAINING
Primary Sensors/Transducers and Field Instruments:  
Provide on site operation and independent maintenance training by Supplier and the equipment manufacturer representatives prior to placing the equipment in continuous operation, conforming to the requirements of Section 01 79 23, Instruction of Operations and Maintenance Personnel.  The services of equipment manufacturer's representatives shall be provided for a minimum of one hour for each type of instrument provided. 
Training shall accomplish the following:  
Provide instruction covering use and operation of the equipment to perform the intended functions.  
Provide instruction covering procedures for routine, preventive and troubleshooting maintenance.
Provide instruction covering procedures for equipment calibration.  
Explain procedures for placing the equipment in and out of operation and explain necessary actions and precautions to be taken regarding the overall plant monitoring and control system.
*********************************************************************************************
NTS:  Insert at (--1--) required days.
*********************************************************************************************
Training covering the control equipment:
The Supplier shall provide (--1--) days of operations training covering all system components.
Training course shall accomplish the following:
Provide all instructions necessary to operate and utilize all system components.
Provide all instruction necessary to monitor and control the system processes from the designated control panel.
Explain procedures for control of the system during scheduled or rescheduled shutdown and the subsequent start-up.
Provide instructions for regular caretaking operations.
PLC Training:
The Contractor shall provide training that covers PLC as follows:
Provide an overview of system hardware and software.
It shall train people in configuration, operation and programming processors.
The emphasis shall be placed on how to perform set point changes, minor programming changes, range changes, diagnostics and upkeep of documentation.
Instruction for hardware and software maintenance, trouble shooting and maintenance planning.
Computer Hardware and Software:
Training prior to Systems Demonstration:
*********************************************************************************************
NTS:  Insert at (--1--) number of days (depending on size and scope of project).
*********************************************************************************************
Provide (--1--) days of operations training covering all system components prior to the start of the Systems Demonstration.  
Training course shall accomplish the following:  
Overview of systems functional capabilities.  
Equipment overview including system component functions, operating principals and proper use.  
Loading and start up of the digital system hardware components.  
Use of system commands.  
Use of storage device for system backup.
Description of the maintenance and troubleshooting aids of the system, including software diagnostic programs.  
Description of peripheral and other connected devices.
Personnel attending the training shall be capable of assuming the position of system operator during the Systems Demonstration.  
*********************************************************************************************
NTS:  Insert at (--1--) number of days (depending on size and scope of project).
*********************************************************************************************
Training following two months of regular system operations:
The Supplier shall provide operation and maintenance covering all system equipment provided.
Provide (--1--) days of operations training covering all system components.
Training shall be question and answer format.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. (NOT USED)
Product Data (NOT USED)
Shop Drawings (NOT USED)
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. (NOT USED)
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
*********************************************************************************************
NTS:  Delete article "1.6" if not required.
*********************************************************************************************
TRAINING AT THE SUPPLIER'S FACILITY
General:  
CONTRACTOR shall provide a Supplier who shall perform standard¬ized, structured training courses at an established training facility staffed with regular full time training instructors covering both operation and maintenance of the system equipment furnished by the Supplier. 
All training shall be scheduled so that it has been completed prior to the start of the factory testing of the system.
*********************************************************************************************
NTS:  Insert at (--1--) and (--2--) the required number of people. 
*********************************************************************************************
OWNER will send the following personnel to attend training courses at the Suppliers facilities.  
Operations Training:  (--1--) persons.
Maintenance Training:  (--2--) persons.
*********************************************************************************************
NTS:  Insert at (--1--) number of days.  Insert at (--2--) the equipment covered in the training.
*********************************************************************************************
Operator Training Course:
Provide a (--1--) days, eight hours per day, entertaining course covering the structure and the functions of the (--2--) and other system components and devices.  The course shall familiarize the student with the procedures for applying the system to process control problems.  
As a minimum, the course shall cover the following topics:  
Overview of systems functional capabilities.  
Equipment overview including system component functions, operating principals and proper use.  
Loading and start up of the digital system hardware components.  
Use of system commands and interface.  
 System backup and restoration.  
*********************************************************************************************
NTS:  Insert at (--1--) number of days.
*********************************************************************************************
Maintenance Training Course:
Provide a (--1--) days, eight hours per day, course covering preventive and troubleshooting maintenance for the system components.  The course shall familiarize the student with diagnostic capabilities of the system, both software and hardware, and also the routine maintenance procedures on the system and the common peripheral devices.
As a minimum the course shall cover the following topics:
System overview description including the power subsystems and logic components of the processor bus.
Description of the maintenance and troubleshooting aids of the system including software diagnostic programs.
Description of all bus operations.
Description of peripheral and process interface devices.
Development of programs and control schemes.  
Development and use of system displays.  
Programming concepts and techniques.
PRODUCTS (NOT USED)
EXECUTION (NOT USED)
  + + END OF SECTION + +
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PROCESS CONTROL SYSTEM (PCS) – O&M DATA
v. 3.21
1. GENERAL
*********************************************************************************************
NTS: This section is written for use on projects that require O&M Data for Process Control Systems. The intent of this section is to tie together all control systems throughout the project (PLC, instrumentations, final control elements, communications, , etc) into a cohesive document that explains the operational procedures and interconnections among the systems. Include 40 61 13 Process Control System General Provisions and specific Instrumentation specifications to the Project Manual.
*********************************************************************************************
DESCRIPTION
Section includes requirements for Operations and Maintenance (O&M) data for Process Control System.
*********************************************************************************************
NTS: List below only sections covering process instrumentation and control system work that requires O&M Data. Sections listed below might not be used for a project, add/delete sections as necessary.
*********************************************************************************************
Comply with Requirements of:
Section 01 33 00 – Submittal Procedures
Section 01 78 23 – Operation and Maintenance Data
Section 01 78 39 – Project Record Drawings
Process Instrumentation and Control System Work is specified under the following Specification sections:
Section 40 61 13 – Process Control System (PCS) General Provisions     
Section 40 61 16 – Process Control System (PCS) Narrative
Section 40 61 63 – Process Control System – Training
Section 40 61 93 – Process Control System – Input/Output List
Section 40 64 00 – Programmable Logic Controllers
*********************************************************************************************
NTS: The below sections do not have a City Master Specification. Add/Delete sections as necessary.
*********************************************************************************************
Section 40 62 17 – Operator Interface Unit
Section 40 67 09 – Uninterruptible Power Supply (UPS)
Section 40 67 11 – Miscellaneous Control System Field Devices
Section 40 70 00 – Instrumentation of Process Systems
Section 40 71 00 – Flow Measurement
Section 40 72 00 – Level Measurement
Section 40 73 00 – Pressure Measurement
Section 40 74 00 – Temperature Measurement
Section 40 75 00 – Process Liquid Analytical Measurement
(NOT USED)
(NOT USED)
(NOT USED)
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals (NOT USED)
Product Data (NOT USED)
Shop Drawings (NOT USED)
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals (NOT USED)
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals: Submit the following:
Operations and Maintenance Data
General
All files shall be submitted on PMIS. 
Process Control System Configuration Manual
*********************************************************************************************
NTS: Example software include Rockwell Automation (*.acd, *.apa, *.mer, *.med),  Inductive Automation (workbook backup), Variable Frequency Configuration, communication gateway configurations, etc.
*********************************************************************************************
Software:
Submit programming and configuration files developed or modified for the Project to the Owner’s programming repository. 
Process Control System Configuration Manual:
Submit process control system configuration manual describing how the final system is configured.
Tabs under which associated Instrument Manufacturer’s catalog information and product data sheets are located.
Tabs under which associated drawings, schematics, installation details and parts lists are located.
*********************************************************************************************
NTS: Insert at (--1--) below any control panels, local control stations, alarm control panels, etc. modified or designed. Delete if not required for the Project.
*********************************************************************************************
As-Built Control Panel, Console, and Cabinet Drawings
Submit Drawings in both the original CAD drawing file and PDF formats. 
Control panels modified or designed
(--1--)
Contractor shall submit for each control panel (including PLC, pump protection, control station, etc.) that is modified or designed for the Project. There should be a separate submittal for each control panel. 
Retain single compiled hard copy in the field in each control enclosure.
Hardware Manuals
Submit O&M of installed system for individual equipment units comprising system.
Hardware manual shall include all Process Control System O&M data in a single document.
In addition to Master Index Sheet, each tab section shall be individually indexed.
Submit in accordance with Section 01 78 23, Operation and Maintenance Data.
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
SERVICES
PROCESS CONTROL SYSTEM CONFIGURATION MANUAL
PLC programming workbook.
Provide complete, organized, and standardized documentation.  Structure documentation so each level develops different degree of detail.  Begin with broad approach (Systems Manual), focus on smaller pieces of overall system (Subsystem Documentation), and finally pinpoint finest detail (Program Documentation).
Systems Manual:   Describe overall content of systems software.  Describe what is included in software and not how components function.  Provide global view of system and complete description of interaction of various software subsystems.  Include following.
Table of contents.
Update 40 61 16 Process Control System Narrative with As-Built conditions
Flow Charts
Screen shots of HMI graphics
Alarm lists
List of programs / configuration files electronically submitted.
*********************************************************************************************
NTS: Remove Telemetry Data Map and Inter controller communication data map below if not required for the Project.
*********************************************************************************************
Description of files or tables within system which are not unique to any particular subsystem.  Files or tables used uniquely within subsystem may be defined therein including:
Block diagram showing subsystem interaction.
I/O Data Map
Inter controller communication data map (PLC to PLC communication) 
*********************************************************************************************
NTS: Intent of the Data Map of subsystem communications is to determine how subsystems communicate with each other including: VFDs, weigh scales, vibration analyzers, etc.
*********************************************************************************************
Data Map of subsystem communications
Drawings
Provide following for process control system elements.
Block Diagram:  Diagram showing major Process Control System components.  Identify components by manufacturer and model number.  Show interconnecting cables diagrammatically.
Interconnecting Wiring Diagrams:  Show Process Control System elements, interconnecting cables and wiring terminations, and terminations to interacting elements and subsystems.  Number terminations.  Label terminations for circuits extending outside PLC assemblies.
Coordinate external circuit portion of diagram with Work specified under Division 26 and bear Contractor’s mark showing Work is complete.
Nomenclature for external connections shall be in accordance with I/O lists in these Contract Documents and on Drawings.
Shop Drawings for specifically assembled process control system equipment such as panels, consoles, and cabinets.  Drawings shall include items specified in 40 67 03 Control System Equipment Panel Construction 1.2B.3.
System configuration drawing showing Process Control System Equipment including, but not limited to PLC, OIT, remote I/O controllers, and local area network hardware.  Show cabling and interconnection between system components.
HARDWARE MANUALS 
General:
Include equipment comprising system.  Provide instructions for O&M of installed system and for individual equipment units comprising system.
Provide level of comprehension so experienced electronics technician can understand them. Convey understanding of how system operates and provide sufficient procedures for O&M. Use abbreviated tabular data such as charts, tables, checklists, and diagrams whenever practical, in lieu of written text.  Make Drawings and tables integral part of manuals.
Standard hardware manuals are acceptable, if errata sheets are included to reflect specific equipment provided.
Cut sheets, selection guides, etc are acceptable for PLC hardware only. 
EXECUTION (NOT USED)
+ + END OF SECTION + +
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PROCESS CONTROL SYSTEM – INPUT/OUTPUT LIST
v. 9.19
1. GENERAL
SUMMARY
Description of Process Control System (PCS) physical I/O requirements. Section to be used in conjunction with following sections.
Section 40 61 13 – Process Control System (PCS) General Provisions
Section 40 64 00 – Programmable Logic Controllers
Section 40 70 00 – Instrumentation of Process Systems
*********************************************************************************************
NTS: Each PLC rack shall have their own I/O List. Include all applicable I/O Lists below.

NTS:  Do NOT delete “NOT USED” Article Headings below. The Submittals Article Heading shall be 1.5 SUBMITTALS. The numbering of the Submittal Paragraphs is coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for the searching of submittals over a variety of projects. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
NOT USED
NOT USED
NOT USED
*********************************************************************************************
NTS: Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data (NOT USED)
Shop Drawings 
I/O Attribute Modifications
For each I/O attribute listed in the I/O list that cannot be used exactly as listed, submit an explanation of the reason for the deviation and propose a method to modify the I/O list information. Do not proceed with any configuration until a method of resolving deviations is accepted by the ENGINEER.
Include the control system I/O database information for PLC specific submittals in Section 40 64 00, Programmable Logic Controllers.
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. (NOT USED) 
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
SERVICES
*********************************************************************************************
NTS: When a project has multiple I/O lists, include separate sections for each list.
*********************************************************************************************
I/O LIST DEFINITIONS
I/O LIST as shown in Schedule 1 of this Section contains information to configure I/O subsystem hardware and to indicate range conversion or signal function.
P&ID TAG is the owner’s Computerized Maintenance Management System (CMMS) coordinated instrument/equipment tag number.
RR.SS.xx is the rack, slot, and position of the I/O point.
LOCATION is the description where the equipment is located. 
EQUIPMENT describes associated equipment. Provide prewired I/O hardware for points described as SPARE.
FUNCTION describes associated process parameter or programmable controller action.
I/O TYPE is one of following:
AI   designates Analog Input.
DI   designates Discrete Input.
AO  designates Analog Output.
RO  designates Relay Output; momentary, maintained or latched relay contact output.
DO  designates Discrete Output; solid state output
SPC designates Special; digital data stream, data highway or scanned I/O.
SIGNAL TYPE Description:
Analog Input (AI):
RANGE
MIN: Process parameter range minimum value.
MAX: Process parameter range maximum value.
ENGINEERING UNIT: Process parameter engineering units.
POLL TIME: 0.25 second.
Digital Input (DI):
DATA 1: Condition existing when field contact open.
DATA 2: Condition existing when field contact closed.
POLL TIME: Change-of-State, exception-based.
Analog Output (AO):
RANGE
MIN: Process parameter range minimum value.
MAX: Process parameter range maximum value.
ENGINEERING UNIT: Process parameter engineering units.
Relay Output (RO):
Relay outputs, using dry contact-closure type outputs, can be momentary or maintained.
DATA 1: Contact closed function.
DATA 2: Contact open function.
Discrete Output (DO):
Discrete outputs can be momentary or maintained.
“DATA 1” is the contact closed function.
“DATA 2” is the contact open function.
Special (SPC):
SPC modules allow passage of data parameters between tag bases of host processor and scanned I/O or data entry devices.
DATA 1: Not Applicable.
DATA 2: Not Applicable.
Range 
Min:
Analog signal type: Process parameter minimum data value.
Digital signal type: Control description when off.
Max:
Analog signal type: Process parameter maximum data value.
Digital signal type: Control description when on.
Engineering Units (EGU): Process parameter engineering unit of measure for associated data.
I/O PROGRAMMING DEFINITIONS
*********************************************************************************************
NTS: Coordinate with owner’s programming standards.
*********************************************************************************************
I/O Point Data Fields
I/O point data fields are subject to review and modification by Engineer during Shop Drawing review phase.  Incorporate modifications into entire system.
I/O Point Spares Utilization
Incorporate prewired spare points into active point data base. Include changing point names, descriptions, ranges, or statuses from spare to new point. Include related documentation changes. Spares utilization will be subject to following limitations:
Incorporation shall not significantly alter control software functions. Minor change is addition of device alarm input. Significant change is addition of control device.
Incorporation shall not significantly alter local area panels or field wiring to device. Minor alterations include additions of signals to terminations. Significant alterations include addition of major equipment.
Additions shall not increase size of reports beyond that specified.
Change will not be made subsequent to Submittal approval of given panel or process area loop drawings.
Treat changing of active points to spare points in same manner as incorporation of spares.
*********************************************************************************************
NTS: Coordinate with owner’s programming standards.
*********************************************************************************************
“P&ID Tag Number” is an alphanumeric character string coordinated with submittal list, equipment schedules, and owner’s Computerized Maintenance Management System (CMMS).  
“DESCRIPTION” is an alphanumeric character string.  Points described as “SPARE” denote pre-wired I/O.
“ALARM DESCRIPTION” is an alphanumeric character.  Points described as “SPARE” denote pre-wired I/O.
“ALARM” is used only for discrete inputs to distinguish between status inputs and alarm inputs.
EXECUTION
I/O CONFIGURATION
Implement the control system database fields in a consistent manner by using the following procedures:
Use abbreviations and acronyms already established in the Contract Documents.  In particular, use the information in the I/O Point List.
Use only abbreviation or acronym for a word or group of words, respectively.
Use the same subject and word order within data fields.
Use the same term (either phrase, word or acronym) to denote the same meaning.  Do not use multiple terms for a single meaning.
Use the point names, descriptions, logic state descriptions, ranges and units of measurement exactly the same wherever the point is referenced.
Show point names and descriptions for all point references on documentation.
Spell correctly.
Maintain lists of acronyms and abbreviations used.
I/O HARDWARE CONFIGURATION
Partition the I/O among cards within an I/O enclosure to provide control loop integrity.
Put all inputs of the same I/O type associated with a device (e.g. pump, blower, clarifier or other piece of equipment) on the same card.
Put all inputs/outputs of the same type for devices arranged in process trains (e.g. a pump, its inlet valve and its outlet valve, or a pump and its associated appurtenances) on the same card or cards if more than one card is required to accommodate the points.
Multiple process equipment of redundant process trains shall not all be on the same I/O card (e.g. multiple pumps on the same card) 
Where the preceding requirements specified in this paragraph would cause more than 20 percent spare points on a card, points for a process train may be split between two consecutive cards. Points for an individual device shall not be split between two consecutive cards.
Make unused terminals resulting from partitioning the I/O into pre-wired spares. Provide pre-wired spare points with all cabling and termination internal to the PLC as done for other I/O points.
POINT DATA FIELDS
I/O point data fields shall be subject to review and modification by the ENGINEER during the Shop Drawing review phase.  Incorporate changes directed by the ENGINEER completely into the entire system, at no additional cost to OWNER, subject to the following limitations:
*********************************************************************************************
NTS: Coordinate with Owner for INPUT/OUTPUT TAGGIN using 40 61 93 – Schedules IO List spreadsheet. Existing PLCs and new PLCs within the project shall have fully completed IO list for all PLC interconnections. This IO list is used to coordinate programming efforts with the owner’s SCADA environment.
*********************************************************************************************
INPUT/OUTPUT TAGGING
+ + END OF SECTION + +
*********************************************************************************************
NTS: I/O Schedule spreadsheet is located in SharePoint - Documents\Master Specifications\40 61 93 Schedules IO List. Download spreadsheet, complete with project information, and add as an attachment to project manual.
*********************************************************************************************
(See Appendix Schedules to the Project Manual)

PROCESS CONTROL SYSTEM – INPUT/OUTPUT LIST	40 61 93-6
v. 9.19
[bookmark: Section8]40 64 00
PROGRAMMABLE LOGIC CONTROLLERS
v. 3.17

This specification is considered part of critical infrastructure per Indiana Code 5-14-3-4(b)(19) Public safety exception.  Design firm must contact City Utility Engineering via email to request this specification for incorporation into City of Fort Wayne City Utility project(s).

PROGRAMMABLE LOGIC CONTROLLERS	40 64 00-1
v. 3.17
[bookmark: Section9]40 67 03
CONTROL SYSTEM EQUIPMENT PANEL CONSTRUCTION
v. 3.21
1. GENERAL
DESCRIPTION
Scope:  
CONTRACTOR shall provide all labor, materials, equipment and incidentals as shown, specified and required to furnish, install, calibrate, test, start-up and place into satisfactory operation all process control panels and enclosures.
Related Sections:
*********************************************************************************************
NTS: List below only sections covering products, construction and equipment that a user might expect to find in this section, but are specified elsewhere. Do not list administrative and procedural division 01 sections.
*********************************************************************************************
Section 03 30 00, Cast-In-Place Concrete.
Section 26 05 53, Identification For Electrical Systems
*********************************************************************************************
NTS: List below sections covering appurtenances that are included in Control Panel that a user might expect to find in this section, but are specified elsewhere. Common Control Panel equipment include: Transient Voltage Surge Suppression (TVSS), Uninterruptable Power Supply (UPS), Panel Intrusion Switch, etc. Skid package equipment, Variable Frequency Drives
*********************************************************************************************
Section 40 61 13, Process Control System General Provisions.
Section 40 61 16, Process Control Narrative
Section 40 67 06, Miscellaneous Control Panel Devices
Section 40 67 11, Miscellaneous Control Field Devices 
Section 40 67 70, Instrumentation Process Systems
QUALITY ASSURANCE
Standards, Codes and Regulations:  
Construction of panels and the installation and interconnection of all equipment and devices mounted within shall comply with applicable provisions of the following standards, codes and regulations:  
National Fire Protection Association 79, Annex “D” Standards, (NFPA).
National Electrical Code, (NEC).  
National Electrical Manufacturer's Association Standards, (NEMA).
American Society for Testing and Materials, (ASTM).  
Operational Safety and Health Administration Regulations, (OSHA).
Underwriters’ Laboratory, Inc., (UL).
State and Local code requirements.
Where any conflict arises between codes or standards, the more stringent requirement shall apply.
All materials and equipment shall be new and all panels shall be built in an Underwriters’ Laboratory, Inc. (UL) approved panel shop and bear the UL label.
General Design Requirements: 
*********************************************************************************************
NTS: 40 61 13 Process Control System General Provisions has a summary of control devices to be incorporated in the Control System.
*********************************************************************************************
Comply with the requirements of Section 40 61 13, Process Control System General Provisions.
Comply with the control descriptions of Section 40 61 16, Process Control Narrative.
Control Panel Design
Provide individual layout drawings and schematics for each panel, console, and cabinet. All drawings and schematics shall be specific to Project and installed panel, console, and cabinet; typical drawings are not acceptable.
Each device shall be detailed individually. Typical drawings are not acceptable.
Drawing set shall reference P&ID tag number and functional name of components for each panel, console, or cabinet, as applicable.
Devices to be labeled using the reference designator based on the line number within the drawing set when a P&ID tag number is not defined.
Instrument details (scaling) shall only be shown on the PLC module drawing.
DC distribution shall be on a separate drawing page independent of AC distribution. 24VDC power supplies shall be shown on the DC distribution page.
Devices mounted on back panel shall be in incremental order left to right or top to bottom grouped with like devices.
PLC I/O Module Connection Drawings. Limit one PLC module per 11x17 sheet.
Communications Connections Drawings – 
Provide individual communication connection drawing sheet for each network type.
Drawings shall show connections for PLC processors, Ethernet, ControlNet, DeviceNet, and Modbus network modules, remote I/O extension modules, and Operator Interface Terminal (OIT) units. Include any termination resistors and cabling necessary for complete systems.
Factory Assembly and Testing:  
Comply with the requirements of Section 40 61 13, Process Control System General Provisions.
PRODUCT DELIVERY, STORAGE AND HANDLING
Comply with the requirements of Section 40 61 13, Process Control System General Provisions.
MAINTENANCE
Extra Materials:
Provide minimum of 5 or 10%, whichever greater, of each type fuse used on project.
Provide minimum of 5 or 10%, whichever greater, of each type of indicating light for pilot lights used on project.
Provide minimum of 20% spare terminals for AC distribution, to be shown as such on panel drawings.
Provide minimum of 20% spare terminals for DC distribution, to be shown as such on panel drawings.
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
*********************************************************************************************
NTS: Detail the submittals by control panel name. Each control panel will require an independent submittal within the owner’s project management information system.
*********************************************************************************************
Action Submittals. Submit the following:
Product Data 
Control Panel - Product Data:
All component product data as specified in 40 61 13 Process Control System General Provisions.
Shop Drawings 
Control Panel - Shop Drawings:
Provide the following in a single submittal for each control panel
Electrical, instrumentation, and control drawings complete with control panel bill of materials. Included are the point-to-point wiring for field devices interfacing with systems control. Hard-wired field devices shall be included.
Where a PLC is included with a remote rack in a separate enclosure, detail the enclosure name and reference on the communications connection drawing and submit independent control panel drawing sets.
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. (NOT USED)
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PRODUCTS
ENCLOSURE MANUFACTURERS
Hoffman
Rittal
Saginaw
GENERAL CONSTRUCTION REQUIREMENTS 
Panels and enclosures shall meet the NEMA requirements for the type specified.
Sizes shown are estimates.  CONTRACTOR shall furnish panels and enclosures amply sized to house all equipment, instruments, front panel mounted devices, power supplies, power distribution panels, wiring, tubing and other components installed within, as required. Size panel for 35% spare capacity. Spare capacity calculated when useable space is greater than 6”. 
Panels shall be constructed using factory-fabricated enclosures.
Follow all PLC manufacturer’s written installation requirements for layout of PLC-specific panels with regard to power, electrical grounding, and equipment/chassis grounding including manufacturer specified panel modifications, clearance for maintenance access and heat dissipation, and the like.
Install instruments and devices, plumb, and wire panels at panel shop or other facility prior to shipment to job-site.
Devices shall be mounted to the manufacturer’s panel. The bottom of the enclosure shall be free of all devices, including terminal strips, to provide ease of installation and testing as well as made available for conduit entry and wire routing.
UPS’s shall be mounted to the enclosure back panel.
UPS shall be automatically bypassed upon loss of UPS output.
Exterior door mounted devices shall be mounted at typical operator height for the installed location and environment. No door mounted device shall be mounted lower than 36” without owner approval.
Prior to final fabrication of panels, verify layout of front-of-panel devices with respect to rear- of-panel devices. Maintain minimum of 3 inches clearance between door and sub-panel mounted devices
Equip with rubber-gasketed doors with continuous metal hinges. 
Equip doors with 3-point pad lockable latches.
Enclosure interior shall be painted white.
Adequately support and restrain all devices and components mounted on or within the panel to prevent any movement.  
*********************************************************************************************
NTS: Designer to include routing of field wiring in Panel layout drawings. Top and Side entry shall be within five inches of the rear of the enclosure.
*********************************************************************************************
Provide provisions for routing field wiring shall be included in the design.
Provide all electrical and/or pneumatic components and devices, support hardware, fasteners, interconnecting wiring and/or piping required to make the control panels and/or enclosures complete and operational.
For exterior enclosures there shall be no penetrations on the top of the enclosure included but not limited to conduit entry, antennae, etc.
Locate and install all devices and components so that connections can be easily made and that there is ample room for servicing each item.
All wiring to panel connections from field instruments, devices, and other panels shall be terminated at grouped terminal blocks, unless otherwise specified. 
Enclosures that are designed for primarily bottom entry field I/O conduits shall have vertically oriented din rail for the field I/O terminal blocks. 
Provide copper grounding studs and bus bars for all panel equipment.
*********************************************************************************************
NTS: Designer to have a detail in the drawings for specific signal interfaces required with the project.
*********************************************************************************************
Standard Signal Interfaces:
Unless  otherwise  specified,  discrete  input  and  output  signals  shall  conform  to  the following:
Isolated non-powered (dry) contact closure.
Dry contacts shall be powered from panel or device receiving signal.
Unless otherwise specified, analog input and output signals shall conform to the following:
4-20 mAdc.
For 2-wire, loop-powered transmitters, provide fused, isolated-type 24Vdc power supply at panel for driving of devices. Size power supply for 30% spare capacity.
Where isolation is required for interfacing with particular equipment supplied, provide necessary I/I converters. Provide I/I converters where impedance capabilities of new or existing signal transmitter will be exceeded by addition of PLC input.
Intrinsically safe barriers shall be installed according to code.
DC Discrete Input module shall be used for PLC enclosure mounted devices status monitoring. Field devices and interposing relays shall not use the DC module.
Provide CAT 6 patch panel as required for each network.
IDENTIFICATION
Reference 26 05 53 Identification for Electrical Systems
All conductors must be labeled no matter the length. Exception grounding conductors.
Control panel enclosures shall apply an Arc-flash Safety Signs.
Warning signs shall be adhesive-backed polyester.
Warning signs shall read, “Warning – Arc Flash and Shock Hazard.  Appropriate PPE Required.”  Arc flash warning signs shall indicate the flash protection boundary, incident energy in calories per square centimeter, hazard level, description of required protective clothing, shock hazard, limited approach boundary, restricted approach boundary, prohibited approach boundary, and equipment name.
INDOOR PANELS AND ENCLOSURES NOT IN CLASSIFIED OR CORROSIVE ENVIRONMENTS
Construction Features:
Control panels located inside control or electrical room areas shall be NEMA 12 rated.
Fabricate enclosures using minimum 14-gage steel for wall or frame mounted enclosures and minimum 12-gage for free standing enclosures.  Steel shall be free of pitting and surface blemishes.
Continuously weld all exterior seams and grind smooth.  Also, surface grind complete removal of corrosion, burrs, sharp edges and mill scale.
Reinforce sheet steel with steel angles where necessary to adequately support equipment and ensure rigidity and to preclude resonant vibrations.
Panel shall be flat within 1/16-inch over a 24-inch by 24-inch area, or flat within 1/8-inch for a larger surface.  Flatness shall be checked by using a 72-inch long straight edge.  Out-of-flatness shall be gradual, in one direction only, and shall not consist of obvious depressions or a series of wavy sections.
Use pan type construction for doors.  Door widths shall not exceed 36-inches.
Mount doors with full-length heavy-duty piano hinge with stainless steel hinge pins.
Multiple door enclosure hinges should be overlapping and paired on opposite sides.
Provide oil resistant gasket completely around each door or opening.
Provide handle‑operated, oil-tight, key‑lockable three-point stainless steel latching system with rollers on latch-rods for easy door closing.
Use stainless steel fasteners throughout.
Provide interior mounting panels and shelves constructed of minimum 12-gage steel with a white enamel finish.
Provide print pocket with white enamel finish.
Provide enclosure mounting supports as required for floor, frame, or wall mounting.
Provide all holes and cutouts for installation of conduit and equipment.  Cable and piping to enter the enclosure through the bottom, unless otherwise noted.  All conduit and piping openings and all conduits shall be sealed water­tight.
Completely clean all interior and exterior surfaces so they are free of corrosive residue, oil, grease and dirt.  Zinc phosphatize for corrosion protection.  
Provide one extra quart of touch-up paint for each exterior finish color.
INDOOR/OUTDOOR PANELS AND ENCLOSURES IN CORROSIVE ENVIRONMENTS
Construction Features:
Control panels located in field shall be NEMA 4X rated.
Panels shall be Type 316L stainless steel construction with a minimum thickness of 12-gage for all surfaces (except those areas requiring reinforcement) having a smooth brushed finish.
Stainless steel screw clamp assemblies on three sides of each door.
Rolled lip around three sides of door and along top of enclosure opening.
Hasp and staple for padlocking.
Provide a clear plastic, gasketed lockable hinged door to encompass all non-NEMA 4 front of panel instruments.
Provide 3-inch high channel base assembly, with solid bottom, drilled to mate the panel to its floor pad.
Floor Pad:  Refer to Part 3 of this Section.
INDOOR/OUTDOOR PANELS AND ENCLOSURES IN CLASS 1 DIVISION 1 RATED AREAS
Construction Features:
Control panels located in class 1 division 1 rated areas shall be NEMA 7:
General:  Explosion-proof control enclosures shall be used to house monitoring and measuring devices in hazardous environments.  Enclo­sures shall be suitable for use in NEC Class 1, Groups C and D or Class II, Groups E, F and G applica­tions and comply with UL and CSA standards.
Required Features:
Light weight and corrosion resistant copper-free aluminum.
Integral, cast-on mounting lugs.
Left side door hinges.
Viewing windows sized to suit internally mounted components.
Stainless steel cover bolts.
Cad-plated steel mounting pans.
Manufacturers:  Provide explosion-proof control enclosures of one of the following:
Adalet.
Or equal.
PANEL ACCESSORIES
Provide the following convenience accessories for each control panel: 
Duplex receptacle 
Provide duplex receptacle interior of the enclosure on the back panel of the plc enclosure.
If enclosure has a swing out panel then the receptacle shall be mounted interior of the enclosure on the swing out  panel. 
One or more 120 VAC LED light fixtures and protective plastic shield to span across the width of the panel but not less than two-thirds the width of the panel, as a minimum.
Furnish a door limit switch actuated panel LED light.
Include a door intrusion switch. One per PLC enclosure mounted on the inside top of panel door wired to PLC input. Alarm to be transmitted to SCADA.
Service light with switch and duplex receptacle shall have its own circuit breaker.
*********************************************************************************************
NTS: Do not provide strip heaters in potentially hazardous situation.
*********************************************************************************************
CONTROL OF ENVIRONMENT:  
Outdoor Panels: 
Provide adequately sized automatically controlled 120 VAC strip heaters to maintain tempera­ture inside each enclosure above 40ºF to maximum of 80ºF when the outside temperature is -20ºF through 40º F.
Provide automatically controlled closed loop ventila­tion fans or closed loop air conditioners with filtered air louvers if required to maintain temperature inside each enclosure below the maximum operating temperature rating of the components inside the enclo­sure. Air conditioner shall have a minimum capacity of 4,000 BTU.  Housing shall be constructed of corrosion resistant materials.
Provide thermostats to automatically control heating and cooling requirements without need of manual opera­tion of a heating/cooling transfer switch.
Provide documentation if any of the above is deemed unnecessary.
High temperature limit switch shall be included and monitored by the PLC.
Low temperature limit switch shall be included and monitored by the PLC.
*********************************************************************************************
NTS: Modify to suit the installed location.  Areas such as filter gallery where chlorine and high humidity is present.
*********************************************************************************************
Indoor Panels:
Provide adequately sized, automatically controlled 120 VAC strip heaters to maintain temperature 10ºF above ambient for condensa­tion preven­tion inside panels.
Provide automatically controlled closed loop ventila­tion fans or closed loop air conditioners with filtered air louvers if required to maintain temperature inside each enclosure below the maximum operating temperature rating of the components inside the enclosure. Air conditioner shall have a minimum capacity of 4,000 BTU.
Provide documentation if any of the above is deemed unnecessary.
High temperature limit switch shall be included and monitored by the PLC.
WIRING:
In addition to NEC and NEMA requirements, wiring shall conform to following:
Power: 12 AWG stranded minimum, type MTW, 600 V.
Control: 14 AWG stranded minimum, type MTW, 300 V.
Analog Signal: Shielded twisted pair, 16 AWG with 18AWG drain.
Wire color code:
AC hot conductor: Black.
AC neutral conductor: White.
Grounding conductor: Green.
AC control conductor, powered from within panel: Red.
AC control conductor, powered from remote source: Yellow.
DC (+) power conductor, discrete signal: Blue.
DC (-) power conductor, discrete signal: White with Blue Tracer.
DC control conductor, discrete signal: Blue.
Twisted pair cable (+) signal conductor, analog signal: White or Clear.
Twisted pair cable (-) signal conductor, analog signal: Black.
Twisted pair power, analog signal: Red
Design control panels to keep 480-vac power, 120-vac power and discrete signals, and analog and other low voltage signals separated.
Do not run 480-vac power, 120-vac power and discrete signals, or analog or other low voltage signals in the same conduit or wire-duct.
Where 480-vac power, 120-vac power and discrete signals, or analog or other low voltage signals must cross, they shall do so at right angles.
Wire Duct:
Wire duct shall be minimum 4 inches (100mm) tall.
Size wire duct to be no more than 50% full. Including wires that are routed from the field.
Maintain minimum 2” clearance between wire duct and terminals.
Wherever feasible plastic wire duct with cover shall be used for routing of wire within control panel.
Wire duct shall be placed in consideration for field wiring and enclosure entry. Consult drawings and electrical contractor for proposed entry.
Shall be white.
Provide wire duct around the entire perimeter of the enclosure back panels outer edge to accommodate planned and future field wiring. 
Wiring outside of wire duct.
Wiring outside of ducts shall be minimally used.
Wiring outside of ducts internal to the enclosure shall be restrained by use of plastic wire-ties.
Wiring outside of ducts external to the enclosure shall be restrained by use of hook and loop fasteners (Velcro).
Restrain wiring a minimum of every six inches.
Provide abrasion protection for wires passing through holes or across abrasive metal edges.
Adhesive type wire fasteners shall not be used on the enclosure back panel. Hard screw type shall be employed. Stud weld and provide corrosion protection.
Wiring of PLC analog signals shall use twisted pair cables.
All PLC I/O points including spare points and spare cards shall be landed on terminal blocks grouped next to each other. IO modules shall not be split between DIN rails.
TERMINATIONS:
Wiring within control panel shall be continuous and terminated only at terminal blocks or equipment terminals. Splices or butt connectors shall not be used within panel.
No more than one wire shall be terminated at any one terminal.
Wiring of PLC I/O modules shall be wired independently to terminal blocks.
Field terminal blocks shall be mounted a minimum of 45mm off back panel (high rise DIN rail).
Make external connections by way of numbered terminal blocks on numbered terminal strips.
Terminal blocks shall be labeled individually at each termination.
When signals are powered from remote location, switched terminal blocks shall be used where conductors enter or leave panel.
When signals are powered from within panel, fused multi-tiered terminal blocks shall be used where conductors enter or leave panel.
Provide integral bussing system on terminal block array where more than two terminations require common source or drain connection. Wire jumpered terminations shall not be acceptable. Bussing system shall be screw type.
Provide knife disconnect-type terminal blocks with test sockets for all analog loops.
Include provisions for grounding of shields on shielded twisted pair cables entering or leaving panel. Cable shields shall be grounded at terminal block end only. Shields shall run entire length of cable within panels. Running of twisted pairs without shields within panels is not permissible.
Provide separate terminal strips for each of the following types of signals.
480-vac power circuits. 480-vac power circuits shall not be included in PLC enclosure.
120-vac power circuits.
120 vac discrete signals.
24 or 48 vdc discrete signals.
Analog signals.
Serial or parallel digital communication signals.
Intrinsically safe circuits.
POWER DISTRIBUTION:
Panels having 480 vac power supply:
480-vac power circuits shall not be included in PLC enclosure.
Provide internal main circuit breaker to isolate power to panel.
Provide circuit breakers for all motor starters provided.
If panel includes separate 120 vac control power supply, provide auxiliary contact to isolate control power when main circuit breaker is opened.
480 / 120 control power transformer requirements:
PLC enclosure shall not have transformers in the panel.
Both primary leads shall be fused.
First secondary lead shall be fused.
Second secondary lead shall be grounded.
Panels having 120 vac power supply:
Provide circuit breaker within control panel for incoming power. 
Provide separately fused power supply to each major panel component.
Panels using modular I/O devices.
Provide separately fused power circuit for panel powered I/O signals entering panel from field devices. 
Provide individually fused circuit for each I/O point on a multi-tiered fused terminal block.
Include digital transient surge suppressor/varistor installed in parallel with output contact at terminal strip for each PLC output signal driving an inductive load including but not limited to:
Relays.
Solenoids.
Motor starters.
Motors.
Motor Protection Relays (MPR):
Listed manufacturers may utilize specifically designed relays manufactured by third parties for monitoring of pump alarm signals. Such relays, where required, shall be installed into control panels.  Relays do not need to be provided by pump manufacturer dependent upon manufacturer selected and signal being monitored. Coordinate relay provision, type, mounting requirements, and wiring requirements with Contractor.
SOURCE QUALITY CONTROL
In-Factory Inspection.
Verify following in accordance with approved submittals:
Panel dimensions.
Equipment layout.
Wiring.
Wire and terminal identification.
Verify proper access to equipment for maintenance.
Verify proper access to field wire and fiber optic termination points.
Inspect for neatness of wiring and wire harness construction.
EXECUTION
INSTALLATION
Install equipment in conformance with NEC.
Unless otherwise noted, install indoor freestanding enclosures on 4-inch concrete pad.  Extend pad 4-inches beyond outside dimensions of base, all sides.  Lay grout after panel sills have been securely fastened down.  Exception: Enclosures with casters.
*********************************************************************************************
NTS: Outdoor enclosures include standard detail for the reinforced concrete pedestal.

For indoor enclosures designer shall include verbiage to meet requirements of installation in paragraph below.
*********************************************************************************************
Unless otherwise noted, install outdoor enclosures panels on a reinforced concrete pedestal.
Install anchor bolts and anchor in accordance with manufacture’s recommendations. 
Install and interconnect all equipment, devices, electrical hardware, instrumentation and controls and process controller components into and out of and among the enclosures as indicated on the Drawings.
TESTING AND ADJUSTMENTS
Perform system testing and make any adjustments necessary in accordance with this Section, Section 40 61 13, Process Control System General Provisions.
Perform power supply, voltage adjustments to tolerances required by the appurte­nant equipment.
+ + END OF SECTION + + 
CONTROL SYSTEM EQUIPMENT PANEL CONSTRUCTION	40 67 03-12
v. 3.21
[bookmark: Section10]40 67 06
MISCELLANEOUS CONTROL PANEL DEVICES
v. 3.21
1. GENERAL
DESCRIPTION
Summary:  
Control panel devices for Process Instrumentation and Control Systems.
Related Sections:
Section 40 61 13, Process Control System General Provisions
Section 40 61 16, Process Control Narrative
Section 40 61 63, Process Control System – Training
Section 40 61 93, Process Control System - Input Output List
Section 40 64 00, Programmable Logic Controllers
QUALITY ASSURANCE
Standardization:
Devices shall be latest and most modern design at time of bidding.
As much as possible devices shall be products of one manufacturer to achieve standardization for maintenance, spare parts, operation, and service.
Manufacturer Qualifications
Firms experienced in manufacturing instrumentation of types and capacities indicated that have record of successful in‑service performance.
Items provided under this section shall be listed or labeled by Underwriters Laboratories Inc. (UL) or other Nationally Recognized Testing Laboratory (NRTL).
Term "NRTL" shall be as defined in Occupational Safety and Health Administration (OSHA) Regulation 1910.7. 
Terms "listed" and "labeled" shall be as defined in National Electrical Code (NEC), Article 100.
*********************************************************************************************
NTS:  Do NOT delete “NOT USED” Article Headings below. The Submittals Article Heading shall be 1.5 SUBMITTALS. The numbering of the Submittal Paragraphs is coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for the searching of submittals over a variety of projects. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
NOT USED
NOT USED
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals. Submit the following:
Product Data 
Miscellaneous Control Panel – Product Data:
All component product data as specified in 40 61 13 Process Control System General Provisions.
Shop Drawings 
Miscellaneous Control Panel – Shop Drawings:
Submit Product Data and Shop Drawings in one complete submittal package for this section. 
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals. (NOT USED)
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals. (NOT USED)
Operation and Maintenance Data (NOT USED)
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PRODUCTS
PUSHBUTTONS, SELECTOR SWITCHES AND PILOT LIGHTS.
Manufacturers:
Allen Bradley 800T.
Square D Class 9001, Type K.
Or equal.
Construction:
Heavy duty.
Watertight.
Oil-tight.
Flush panel mounting.
Size to mount in 30.5-mm diameter.
Match NEMA rating of related enclosure.
Pushbuttons:
Flush head unless specified elsewhere.
Contact Blocks:
Double break silver contacts.
AC Ratings: 7,200 va make, 720 va break.
Single pole, double throw or double pole, single throw.
Up to six tandem blocks.
Momentary contact unless specified elsewhere.
Non-illuminated.
Legend plates, as required, for type of operation or as specified elsewhere.
Remote Emergency Stop:
Jumbo red mushroom head.
Contact Blocks:
Double break silver contacts.
Ac Ratings: 7,200 va make, 720 va break.
Single pole, double throw or double pole, single throw.
Up to six tandem blocks.
Push/twist to release.
Maintained contact.
Non-illuminated.
Guarded to prevent accidental actuation.
Legend plates:
Extra large.
Red.
Emergency.
Selector Switches:
Maintained position unless specified elsewhere.
Contact Blocks:
Double break silver contacts.
Arc Ratings: 7,200 va make, 720 va break.
Single pole, double throw or double pole, single throw.
Up to six tandem blocks.
Operators:
Number of positions as specified elsewhere.
Standard knob type unless specified elsewhere.
Legend plates as required for type of operation or specified elsewhere.
Pilot Lights:
LED Lamp.
Full voltage (120Vac) lamps
Colored lens as specified elsewhere.
Interchangeable lenses.
Push to test.
Legend plates as specified elsewhere.
Nameplates:
Engraved laminated plastic.
Letters 3/16 in. high.
Black letters on white background.
Identify per equipment controlled, using names found on Drawings.
MOTOR STARTER CONTROL RELAYS.
Manufacturers:
Square D.
Cutler Hammer.
Or approved equal.
Construction:
Industrial type.
300 v rated.
AC operation.
Used for operation of large motor starter coils or other 120 vac loads whose current requirements (continuous or inrush) exceed capacity of control relays listed below.
Operating data:
Pickup time: 11 ms maximum.
Dropout time: 6 ms maximum.
Coil:
Molded construction.
120 vac, 60 Hz.
Continuous rated.
155 va inrush, maximum.
22 va sealed, maximum.
Contacts:
Double break.
Silver alloy.
Convertible.
Color-coded to indicate status.
60 amp make, 6 amp break (120 vac inductive).
DIN rail-mounting capability.
Accessories:
Add-on pole attachment.
4 NO and 4 NC contacts.
Add-on to 0 to 4-pole relay.
Latch attachment.
CONTROL RELAYS.
Manufacturers:
Allen Bradley 700 series.
Square D.
Or equal.
Operating Data:
Pickup Time: 13 ms maximum.
Dropout Time: 10 ms maximum.
Operating Temperature: -45°F to 150°F.
ac Coil:
120 or 240 vac.
Continuous rated.
3.5 va inrush maximum.
1.2 va sealed, maximum.
50 to 60 Hz.
Minimum Dropout Voltage: 10% of coil rated voltage.
dc Coil:
24 or 120 Vdc.
Continuous rated.
Minimum Coil Resistance:
24 Vdc: 450 W.
120 Vdc: 9,000 W.
Contacts:
Low current - Gold flashed fine silver, gold diffused for 1 amp or less resistive load.
Current loop contacts – Bifurcated gold flashed fine silver, gold diffused for 4-20ma signals.
Silver cadmium oxide.
4 form C.
Exception: Interposing relays can have a single form C contact.
120 vac.
10 amp make, 1.5 amp break, (inductive).
Rated at 10 million operations.
DIN rail mountable.
Enclosed and protected by polycarbonate cover.
Provide relay-retaining clips.
TIMERS
24-hour Clock Timer (Repeat Cycle):
Manufacturers:
Tork Time Controls.
Intermatic.
Or equal.
Mounting: Surface.
Display: 24-hour LCD.
Contacts: 1 SPDT rated 20 A.
Set Points: 288 per 24-hour.
Skip Feature: 1 to 7 day adjustable.
Minimum On-Off Time: 5 min.
Time cycle programmable by keypad.
Power: 120 vac, 60 Hz.
Elapsed Time Meters:
Manufacturers:
Engler.
Eagle Signal.
Or equal.
Mounting: Surface.
Digits: 5, non-reset.
Power: 120 vac, 60 Hz.
Interval/Duration Timer (Rear of Panel):
Manufacturers:
Potter and Brumfield, CN series.
Eagle Signal DM 100 series.
Or equal.
Mounting: Plug-in with dust tight cover.
Type: Integrated circuit.
Range: 0.5 sec to 99 min.  Field selectable.
Contacts: 2 DPDT contacts rated 10 amp, 120 vac.
Power: 120 vac, 60 Hz.
Interval/Duration Timer (Front of Panel):
Manufacturers:
Eagle Signal, CX300 series.
Or equal.
Type: Microprocessor.
Timing Range: Five ranges from 200 sec to 200-hr field selectable.
Contacts: 10 amp, 120 vac.
Controls: Membrane switches for operator input.
TERMINAL BLOCKS
Manufacturers:
Phoenix Contact.
Weidmuller.
Or equal.
300 v rating for 120 v circuits and below, 600 v rating for 480 v circuits.
Clamping screw type.
Isolating end caps for each terminal.
Identification on both terminals.
Clip-mounted on DIN rail.
Accept AWG 12 to 22.
Feed-Through Terminals:
20 Amp rating
Switched Terminals:
Knife disconnect with test sockets.
10 Amp rating.
Analog signals shall use switched terminals.
Fused Terminals:
Hinged fuse removal/disconnect.
10 Amp rating.
Include blown fuse indication.
Shall be used for each discrete I/O point
THERMOSTAT FOR CONTROL PANEL TEMPERATURE SENSING
Manufacturers:
Stego
Or equal.
Operating range -45° C to 80° C
High temp:
Normally closed open on rise
Low temp:
Normally open closes on rise
DIN Rail Mount
DC POWER SUPPLIES
Manufacturers:
Phoenix Contact
Sola
Or equal.
General
Power supply shall be fully enclosed, and provide screw terminations. All wiring points and plug connections shall be "touch safe" with no live voltages that can make contact with a misplaced finger in accordance with IEC 529.   Housing shall be at least IP20. Or equal.
Power Supplies shall have an efficiency of at least 80% with high efficiency models (~90%) available
The power shall have an MTBF (Mean Time Between Failures) greater than 500,000 hours according to IEC 1709
The power supply shall be able to withstand shock of 30G in all space directions according to IEC 68-2-27 and vibration up to 2.3G 90 min. (<15hz, amplitude = +/-2.5mm/15-150hz) according to IEC 68-2-6
Power supplies shall be UL508 listed to allow the use of the power supply at full rated output amperage with no "de-rating".
Power supply shall be 10A. Additional loads shall require multiple power supplies.
Mounting
All power supplies shall have integral metal mounting foot to attach to 35mm DIN-rail conforming to DIN EN50022. 
Wire Connections
Attach wires to the power supplies by means of a cable-clamping terminal block activated by a screw. Connections shall be gas-tight, and the terminal block shall be fabricated with non-ferrous, non-corrosive materials.
Wire connection for currents less than 20A shall use pluggable terminals on both input and output ends.
Pluggable terminals shall accept wire sizes 24 through 14 AWG.
Equipment
Nominal current rating to be based on an operating temperature of 60°C or higher
Power supplies shall have a visible "DC Power OK" indicator. This indicator will flash when the output drops below 10% of the adjusted output voltage.
Ambient temperature range for operation shall be at least -25°C to +70°C
Residual ripple shall not exceed 100 mV peak to peak at nominal current values
Integral "fine" surge suppression shall be incorporated into the power supply
Power supplies shall conform to CE electromagnetic compatibility as described in EN61000-6-2 and EN 50081-2.
Power supplies shall have means of limiting DC current in case of short circuit or an overload and shall automatically reset themselves when the fault is corrected.
Power supplies when wired in parallel will not require external circuitry.
Power supplies shall have a voltage monitoring relay contact and signaling output to the PLC’s DC discrete input.
Input must auto-range between 85 to 264VAC and 90 to 350VDC for 1 phase power supplies with no manual intervention. 
Input must auto-range between 320 to 575VAC and 450 to 800VDC for 3 phase power supplies with no manual intervention.
Power supplies shall have a power factor of at least 0.6, with higher power factor models available as described by EN61000-3-2.
ELECTRONIC CURRENT ISOLATOR
Manufactures:
Phoenix Contact Model MCR Series.
Solid state instrument to electrically isolate one instrument loop from another instrument loop. Convertor to accept 4/20mAdc input and provide equal but isolated and power-boosted output. 
Mounting: DIN Rail.
Temperature compensated, calibration-free.
Signals: Input 4/20mAdc into 50ohms.  Output: 4-20mAdc into output load up to 500ohms.
Isolation: Common mode up to 700vac between input and output.
UNINTERRUPTIBLE POWER SUPPLY
Manufacturers
Double-conversion true-online
Tower or rack installation
Maintain at least 4 inches (100mm) clearance in the front and rear of unit as not to obstruct the air inlets on the front panel and rear panel of the UPS.
Minimum features to include
Power factor correction
Internal batteries
Frequency conversion
Internal automatic bypass to utility in case of adverse UPS conditions
Manual bypass capability
Relay interface to PLC for management/monitoring
Address the following potential power problems
Power spikes and transients
EMI/RFI noise
Voltage sags and brownout conditions
Harmonics
Power-factor corrected loads
Outages
Frequency variations
Environmental Parameters
Humidity Range Operating: 0 - 95%
Max Operating Temperature: 104 °F
Min Operating Temperature: 32 °F
Sound Emission: 45 dBA
Batteries
UPS shall include a minimum of 3 sealed lead acid batteries with the option to connect a maximum of four extension battery packs.
Batteries shall be hot-swappable batteries.
Full Load - up to 5 min 
Half Load - up to 15 min 
Recharge Time – 3 hours to 90% capacity after full discharge with 100% load till UPS auto-shutdown
Output Wave Shape
Pure Sine Wave
Output Frequency:
40Hz~70Kz; Auto Sensing
UPS shall be wired to the PLC, OIT, and network equipment to maintain power for ability to signal to plant SCADA of field conditions.
UPS shall be installed with hardwired automatic failover to deliver line power to the load of the UPS. Failover shall be monitored and alarmed on SCADA.
PROXIMITY SWITCHES (BUILDING INTRUSION)
Manufactures:
ADT
GE Sentrol
Or Equal
Dry contacts suitable for connection for PLC discrete input.
PROXIMITY SWITCHES (CONTROL PANEL INTRUSION)
Control panel intrusion switch to be provided by the enclosure manufacturer. 
Dry contacts suitable for connection for PLC discrete input.
SURGE SUPPRESSOR (CONTROL POWER)
Manufacturer
Islatrol – IE Series
Application-Surge Protector shall be wired to protect exclusively the following:
PLC
Ethernet Switch
HMI
Radio
Any other computer equipment in panel
Alarm fault shall be indicated external to the control panel.
DIN Rail Mount Package
Surge and Filter Protective Device
Certifications
UL 1449 Third Edition
UL1283
CE
UL1449 Voltage Protection Rating
Line to Ground : 600V
Line to Neutral : 400 V
Neutral to Ground : 500 V
Indicators
LED power indicator light
All mode transient protection with Line to Neutral value of 25 kA
Form C contact for remote status indication by PLC
Line Voltage
120 VAC 
Connection Mode
Line to Neutral
Frequency Rating
47 ... 63 Hz
Maximum Continuous Operating Voltage
150 VAC
Maximum Discharge Current 
Line to Ground : 15 kA
Line to Neutral : 15 kA
Neutral to Ground : 15 kA
Current Ampacity
20 A
PUMP PROTECTION RELAY (PPR)
Manufacturers
Pump protection relay to be provided by pump manufacturer, coordinate relay provision, type, mounting requirements, and wiring requirements with Contractor. Pump protection relays shall be installed into control panels.
Operation Principle
Current Sensing
Environment
-20 to 65°C (-4 to 149°F)
Supply Voltage
120 VAC 50-60 Hz ±10%
Relay Contact Rating
10 Amps @ 120 VAC
Voltage to Sensor
12 VDC ±10%
Values of Operation
3.0 mA<I<22 mA = OK conditions.
I < 3.0 mA = High temp. ±5%(or interrupt).
I > 22.0 mA = Leakage ±5% (or short circuit).
I = current measured by the relay.
Power Indicator Lights
Green LED On = Supply Voltage present.
Green LED Off = No Supply Voltage present.
Leakage Requirements
Contact: Form "C" 10 A @ 120 VAC (N.C. contact for interlocking)
Reset: Automatic (N.O. contact for alarm)
Red LED On = Leakage indicated
Red LED Off = No leakage indicated
Temperature Requirements
Contact: Form "C" 10 A @ 120 VAC (N.C. contact for interlocking, N.O. contact for alarm)
Reset: Manual - by interrupting the supply for 1 sec. or by setting the toggle switch in the "Manual" mode.
Automatic - by setting the toggle switch in the "Auto Reset" mode.
Red LED On = Over-temperature indicated.
Red LED Off = No Over-temperature indicated
Physical Size
Width: 2.125"
Height: 4.250"
Depth: 3.470" (+ socket depth)
Approvals
UL - File E101681
OPERATOR INTERFACE TERMINAL
*********************************************************************************************
NTS: Coordinate with owner project requirements. Owner may elect to furnish the OIT to the contractor to maintain consistent configurations. Owner may elect to furnish another manufacturers equipment and software depending on Operational Technology needs of the project.
*********************************************************************************************
All equipment specified in this Section shall be the product of a single manufacturer.
Manufacturer:  
Rockwell Automation
No substitutes.
PANELVIEW PLUS
General
Microprocessor based graphical operator interface.
NEMA 4X, front of panel mount for indoor applications.
Comply with manufacturer recommendations for outdoor applications.
0-55°C operating range.
Touch screen.
Ethernetinterface.
Application memory standard 512 MB.
512 MB nonvolatile flash
Display
18 Bit Color.
Color active-matrix thin film transistor
Display Functionality:
Pushbutton.
Pilot light.
Numeric data entry and display.
Alarm display.
Bar graph display.
Time display.
Selector switch.
Bit mapped graphics.
*********************************************************************************************
NTS: Confirm owners current part number and identify at each location the correct model number for each required terminal.
*********************************************************************************************
Each station shall be constructed of identical parts and components and shall be provided as follows:
2711P-T15C21D8S in-plant locations
2711P-T10C21D8S remote stations
*********************************************************************************************
NTS: Radio telemetry system shall be coordinated with the own and the owners existing system.  The owner maintains multiple communication methods including licensed - 900MHz, spread spectrum – 900MHz, and cellular.  The owner will make the final determination base on project location and propagation study.
*********************************************************************************************
*********************************************************************************************
NTS: Communication equipment specified in section 27 and shall be incorporated into the control panel construction for the owner to have a complete system.  Specifier to modify 2.15 
*********************************************************************************************
RADIO COMMUNICATION EQUIPMENT
Furnish and install a high security, process control network and complete telemetry system which shall include antenna mountings, panels, and interfaces. 
The radio telemetry system shall include all appurtenances, hardware, and components to install the radio system in a neat and workman like manner.  Radio telemetry system shall be provided by J&K communications (as outlined in associated quote provided through the System Supplier contract).
All local codes relating to antenna height requirements, aircraft flight paths, and other pertinent issues must be adhered to. The system shall communicate with the Utility's SCADA system via radio, configured to coordinate with the Owner's system for remote communications.
Manufacturer:  
GE MDS
No substitutes.
Coordination.
SYSTEM SUPPLIER is responsible for coordination of network and telemetry communications for this project with J&K communications. 
J&K Communications
Jon Shew II
222S. Tower View Dr.
Columbia City, IN. 46725
(260) 244-7975
FIXED MANAGED DATA SWITCHES-DIN RAIL MOUNTED
*********************************************************************************************
NTS: Coordinate network design with specification to meet project needs. 
*********************************************************************************************
Manufacturers:
Allen Bradley.  
No Substitutes.
Features:
Stratix Series Ethernet switch.
Store and forward switch in compliance with IEEE 802.3, 2 priority classes in accordance with IEEE 802.1D, TCP/IP protocol.
Fiber Interface (1000 BASE FX):
1-port minimum.
1000-Mbps.
Multimode LC.
Provide SFP/LC transceivers in order to utilize ALL available fiber port sockets.
Twisted-Pair Interface:
8-ports minimum. Sized per application requirements.
Autosensing 10/100 Mbps.
RJ45 connection.
Managed. Layer 2.
IGMP Snooping enabled.
24 VDC power supply, external
Ambient temperature (operation) – 0 °C to 60 °C.
Environmental Rating IP20
UTP PATCH CORDS FOR EQUIPMENT ENCLOSURES
Provide Category 6 Modular Patch Cords as follows:
Power sum rated. Patch cords are not required for the data jack location. 
Patch cords shall not exceed 3 feet in length unless specifically required for application.
Conform to the requirements of EIA/TIA 568B Commercial Building Telecommunications Cabling Standard, Horizontal Cabling Section, and ULÒ LAN Certification and Follow-up Program.  
Equipped with an 8 pin modular connector on each end and conform to the length(s) specified on the detailed drawing. 
Round, and 24-AWG copper, stranded conductors, tightly twisted into individual pairs.
Built‑in exclusion features to prevent accidental polarity reversals and split pairs.
ULÒ Verified for EIA/TIA 568A Electrical Performance
ULÒ and c (ULÒ) Listed for Fire Safety
ISO 9001 Certified Manufacturer
Austel Approved
FCC Compliant
Lucent Technologies Patch Cord D8SA, Panduit, or equal.
EXECUTION
INSTALLATION
Install and wire in accordance with System Supplier’s and/or Equipment manufacturer’s written instructions and approved submittals, applicable requirements of the NEC, NECA “Standard of Installation”, and recognized industry practices.
Touch up panel finish if marred during installation.
Equipment grounding shall follow manufacturer’s installation requirements. 
+ + END OF SECTION + +
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*********************************************************************************************
NTS: This specification section shall be used as a template for all Process System Instruments. Engineer shall maintain the following format, provide applicable specification name and number and include project specific information for each Process System Instrument. Common Process System Instruments sections include: 40 71 00 Flow Measurement, 40 72 00 Level Measurement, 40 73 00 Pressure Measurement, 40 74 00 Temperature Measurement and 40 75 00 Process Liquid Analytical Instruments.
*********************************************************************************************
1. GENERAL
*********************************************************************************************
NTS: Insert the type of instrument at (--1--) below. Engineer shall include specific requirements below for required water and wastewater applications (Eg. Approved for use in potable water). 
*********************************************************************************************
SUMMARY
Items specified in this section shall conform to general requirements of Section 40 61 13 Process Control Systems General Provisions.  Items shall be agency-approved for municipal potable water service.
Section includes (--1--) for Process Instrumentation and Control.
*********************************************************************************************
NTS:  Do NOT delete “NOT USED” Article Headings below. The Submittals Article Heading shall be 1.5 SUBMITTALS. The numbering of the Submittal Paragraphs is coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for the searching of submittals over a variety of projects. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
NOT USED
NOT USED
NOT USED
*********************************************************************************************
NTS:  Do NOT delete paragraphs “A”, “B”, “C’, and “D” in article 1.5 Submittals below. Review Paragraphs “A”, “B”, “C’, and “D” below and modify to suit project. If paragraphs are unused, do NOT delete paragraphs “A”, “B”, “C’, and “D”, instead add (NOT USED) after the submittal label. Submittal paragraphs below are closely coordinated for consistency between projects and with the Program Management Information System (PMIS) to allow for searching of submittals over a variety of projects and maintain consistency. To maintain this ability do NOT change the order, numbering, or labeling of submittal paragraphs and subparagraphs. Refer to 01 33 00 Submittal General Information Bulletin for additional information on updating the submittals section. 
*********************************************************************************************
SUBMITTALS
Action Submittals: Submit the following:
Product Data 
Manufacturer’s Technical Information
Catalog cuts and product specifications for instrumentation specified.
Shop Drawings 
Instrumentation Shop Drawings
Installation and assembly drawings and specifically prepared data for instrumentation specified.
Submit in accordance with Section 01 33 00.
Samples (NOT USED)
Delegated Design Submittal (NOT USED)
Informational Submittals: (NOT USED) 
Certificates (NOT USED)
Test and Evaluation Reports (NOT USED)
Manufacturers’ Instructions (NOT USED)
Source Quality Control Submittals (NOT USED)
Field Quality Control Submittals (NOT USED)
Qualifications Statements (NOT USED)
Manufacturer Reports (NOT USED)
Sustainable Design Submittals (NOT USED)
Special Procedure Submittals (NOT USED)
Closeout Submittals: Submit the following:
Operation and Maintenance Data 
Operation and Maintenance Data for Instrumentations
Operating instructions and maintenance data for materials and products for inclusion in O&M Manual.
Manufacturer's written instructions for periodic test/calibration/cleaning for instrumentation and controls in service.
Submit in accordance with Section 01 78 23.
Record Documentation (NOT USED)
Training Material (NOT USED)
Warranty Documentation (NOT USED)
Software (NOT USED)
Bonds (NOT USED)
Maintenance Contracts (NOT USED)
Sustainable Design Closeout Documentation (NOT USED)
Maintenance Material Submittals. (NOT USED)
Spare Parts (NOT USED)
Extra Stock Materials (NOT USED)
Tools (NOT USED)
PRODUCTS
*********************************************************************************************
NTS: Engineer shall maintain the following format and provide project specific information for each applicable instrument. Section 2.1 and 2.2 below are examples and should be edited with project specific information. Additional sections and tables should be added for each type of Pressure Measurement.
*********************************************************************************************
(P4) PRESSURE GAUGE/ INDICATOR 
	Tag
	Description
	Range
(PSI)

	4140-PG-0104
	WESTSIDE PUMP STATION PUMP NO. 4 SUCTION PRESSURE
	0-100

	4140-PG-0204
	WESTSIDE PUMP STATION PUMP NO. 4 DISCHARGE PRESSURE
	0-150

	
	
	

	
	
	



Manufacturers:
Sensing Element Material:    316 Stainless Steel
Mounting:      Stem
Dial Size:       3 1/2 inch
Units shall be bellows or Bourdon tube actuated pressure gauges.  Gauges shall be stem mounting with 3-1/2-inch dial size, unless otherwise noted.  Scale range shall be as noted and accuracy shall be plus or minus 1/2 percent of span.
The sensing element material shall be phosphor-bronze, unless otherwise noted.
Element shall sense pressure, vacuum or differential pressure as specified.
(P7) DUAL PRESSURE SWITCH, FIXED DEAD BAND
	Tag
	Description
	Trip Point

	4110-PS-0104
	SOUTHWEST PUMP STATION PUMP NO. 4 DISCHARGE PRESSURE SWITCH
	Match Existing Pumps
(Field Verify)

	4110-PS-0105
	SOUTHWEST PUMP STATION PUMP NO. 5 DISCHARGE PRESSURE SWITCH
	Match Existing Pumps
(Field Verify)

	
	
	

	
	
	



Manufacturers:
Dual adjustment pressure switches.
Output: SPDT snap action rated at 10 amps, 120 vac.
Pressure connection: ¾ inch NPT.
Type:  Housed diaphragm type.
Diaphragm:  Buna-N.
Housing:  NEMA 4, stainless steel.
Adjustment:  External tamperproof.
Accessories:
Include isolation valve to isolate from process when being serviced.
When noted in Section 13481, provide with diaphragm seal as specified in this Section.
EXECUTION
*********************************************************************************************
NTS: Engineer shall include specific requirements below if different from manufacturer’s recommendations. Eg. mounting requirements, splice restrictions, and testing procedures.
*********************************************************************************************
INSTALLATION
Install and wire in accordance with System Supplier’s and/or Equipment manufacturer’s written instructions and approved submittals, applicable requirements of the NEC, NECA “Standard of Installation”, and recognized industry practices.
+ + END OF SECTION + +
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