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[bookmark: _Toc512616536]DOCUMENT GENERAL INFORMATION AND GUIDELINES
A Consultant providing instrumentation and controls design for any water or wastewater project for the City of Greater Sudbury will use this template when providing their general specification for I&C scope of work.  This document is intended to provide a guideline for the content of the I&C general specification, however, the Consultant is responsible for customizing this document and for including all relevant requirements of the City of Greater Sudbury SCADA, Controls and Instrumentation Design Standards for the scope of any specific project. Consultant is advised to save a copy of this template and edit the document in track changes mode, for City of Greater Sudbury’s review and acceptance for the scope on the specific project. Text in Italic font included in this template provides further direction related to intent of various sections of the document and specific information to be provided in them by the Consultant.
[bookmark: _Toc512616537]GENERAL
[bookmark: _Toc512616538]Intent
This Section contains general and specific requirements for SCADA, Control and Instrumentation Systems for City of Greater Sudbury {FACILITY NAME}, {PROJECT NAME}.  The general requirements for the supply and installation of all process control equipment as specified herein and as shown in the drawings are covered in this section.
This Section contains items common to all Sections of Division 13.  Follow this section in conjunction with other Sections of Division 13.
The requirements for the programming of the PAC system, including the integration into the City’s SCADA system and related services and supplies, will be performed by the System Integrator in accordance with Appendix 2-1 Process Narratives.  All HMI SCADA programming work will be completed by City of Greater Sudbury.
[bookmark: _Toc512616539]References
Comply with the requirements of Division 1.  No additional cost will be considered for non-coordination between this Section and the Sections of Division 1.
Refer to Division 11 Equipment, Division 15 Mechanical and Division 16 Electrical for additional requirements that apply to the work of this Section.  No additional cost will be considered for non-coordination between this Section and the other Sections of the Specifications.
Refer to the Contract Drawings to ensure completeness of installation for all items and that these items are compatible with the control and operational intent of the design of this project.
In case of a discrepancy between statements and/or values in this Specifications and Contract Drawings, the requirements of the Specifications shall govern.
[bookmark: _Toc512616540]Standards
All material, equipment, installation and workmanship shall conform to the applicable standards established by:
Canadian Electrical Code (CEC).
Ontario Electrical Safety Code (OESC).
Canadian Standards Association (CSA) C22.2.
Canadian Electrical Manufacturers Association (CEMA).
National Electrical Manufacturers Association (NEMA).
Electrical and Electronic Manufacturers Association of Canada (EEMAC).
International Society for Automation (Formerly the Instrument Society of America, ISA).
Electronic Industries Association / Telecommunications Industries Association (EIA/TIA 606).
Underwriters Laboratories (UL)/Underwriters Laboratories of Canada (ULC): UL 508 Standard for Industrial Control Equipment.
American Petroleum Institute (API): API RP 551, Process Measurement Instrumentation, February 2007 edition.
American National Standard Institute (ANSI): ANSI-ISA-S5.4-1991, Instrument Loop Diagrams.
National Fire Code, National Fire Protection Association (NFPA): NFPA 820, Standard for Fire Protection in Wastewater Treatment and Collection Facilities, 2012 Edition.
American Society for Testing and Materials (ASTM).  
Where conflicting standards occur, the more stringent standard shall apply. 
Also comply with all the applicable Canadian General Standards Board (CGSB) standards, and the applicable municipal, provincial, and federal regulations and by-laws including, Ontario Building Code (OBC), Ontario Hydro, Electrical Safety Authority, and all bulletins issued by these standards authorities.  
Provide all necessary licenses, permits, approvals and certificates required to complete the work.
Provide regular inspections and a final inspection with the local Electrical Safety Authority office(s).
All SCADA and PAC programming to comply with latest revision of City of Greater Sudbury SCADA Programming Standards.
[bookmark: _Toc512616541]Scope of Work General Requirements
The Work in this Section generally consists of the supply of all labour, tools, services and provision of all products required, for a complete, integrated, operational instrumentation and control system in accordance with the Contract Specifications and Drawings.
In general, the work involves the supply, installation, modification, (re)connection, programming, testing, start-up and commissioning of the instrumentation and controls as indicated in the Division 13 Specifications and Contract Drawings.
Provide instrumentation, Instrument Control Panels (ICP), Programmable Automation Controllers (PAC), and other system hardware including network equipment and cabling, and all peripheral devices as specified in the drawings and documents.  Instrumentation shall be provided complete of primary elements, transmitters, and control devices. 
Provide analog and discrete I/O to the respective ICPs in accordance with the drawings and documents. Coordinate with Division 16 for power and signal wiring to ICP.
Provide field device tag name plates and panel labels.
The instrumentation provided shall generally be an "all electronic" system, with 4 to 20mA DC linear outputs, unless otherwise noted in the Contract Documents.  Instrumentation and ICP’s provided shall be suitable for 120 VAC, 60 Hz, single phase operation, and/or 24 VDC operation as shown on the Contract Drawings.  Where noted, the instrumentation shall also be capable of digital communication to the PAC using the specified protocol.
All field devices shall be rated as noted on the Contract Drawings and in Instrumentation Specifications.  All field devices are to be suitable for the area classification in which they are installed. 
Provide instrument and panel enclosures NEMA rated for the environment.  In hazardous areas, meet the OESC Class, Group, and Division (or Class, Zone) as shown or specified.  
Supply and install all intrinsically safe relays (ISRs) required for equipment installed in hazardous locations.  As specified, provide ISRs in panels separate from ICP’s. If ISR’s are specified to be installed in ICP panels, fully separate the intrinsically safe from non- intrinsically safe wiring.
All instrument components shall have ample margin to withstand transient and other surge voltages which may occur, including transient periods under change over conditions.
All instrument local indicators shall be in metric engineering units unless specified otherwise in the Contract Documents.
All instruments requiring wet taps shall be installed plumb such that all wetted parts are below the elevation of the lowest pipe wall tap.  All process connections shall be 25 mm NPT - female, with pressure instruments to 25 mm NPT - male.
All panels and instruments shall be complete with factory applied finishes.  Any damaged factory applied finishes, and/or dented or corroded surfaces shall be repaired or replaced by the Contractor. 
Process control equipment and wiring as specified or as shown on the drawings, are sized for the process, electrical and mechanical equipment as specified, or as may be necessary in the future.  Any additional expense incurred because of approved substituted process control equipment from that specified shall be borne by the Contractor.
The instrumentation and controls wiring, hardware and software provided shall be complete with all accessory items, whether specifically mentioned or not in the Contract Documents, so as to provide completeness of installation, controls and operation as intended.  All equipment installation shall be as recommended by the equipment manufacturer or as described in the manufacturer’s installation drawing.
Supply and install all required power supplies, signal conditioners, circuit breakers, fuses, relays, terminal blocks, and other accessories, whether directly specified/shown on the Contract Drawings or not, as required for the various control and monitoring circuits in order to provide an entirely functional control and instrumentation system.
Provide all necessary equipment, tools, and labour for installing and testing all equipment supplied under this Division.
Coordinate closely with Contract Administrator and between the System Integrator and the package system vendors when carrying out work such as cross system/panel wiring, FAT, and SAT.  Demonstrate overall system integrity including vendor package systems and existing RPU control panels.
At any time, ensure other ongoing activities, in close proximity or otherwise, do not disturb or interrupt the operation of existing systems or the work already commissioned or placed into operation.
Provide all supplies used during and prior to acceptance of equipment.  In addition, provide an estimated one year’s supply of materials necessary for normal operation and scheduled maintenance of all equipment.
Supplies shall be furnished in their original sealed containers, correctly identified as to brand and grade, and with reference to the particular piece of equipment for which it is intended.  
Refer to the individual equipment Specification Sections for additional details regarding the required supplies.
[bookmark: _Toc512616542]Scope of Work Specific Requirements
For each project, the Consultant is responsible to populate this section with specific scope items, directly applicable to the project]
Major project specific requirements to be undertaken by the Contractor are to be listed here, with all necessary references to drawings and/or other specification sections.  The Contractor is required to review the Contract Documents in their entirety for a complete understanding of the scope of work involved under the Contract. As a minimum, identify the following:
· existing conditions and existing system information relevant for the scope;
· scope for provision of new/modifications to existing/deletions of instrumentation, ICPs, and related wiring, hardware and software, specified in accordance with City of Greater Sudbury SCADA, Controls and Instrumentation System (SCIS) Design Standards;
· physical boundaries where the scope of work will be executed, and locations of equipment and devices included in the scope;
· local area networking requirements, specified in accordance with City of Greater Sudbury SCIS Design Standards;
· vendor package equipment and integration requirements, specified in accordance with City of Greater Sudbury SCIS Design Standards;
· installation, calibration, programming requirements, specified in accordance with City of Greater Sudbury SCIS Design Standards;
· training manuals and training, operation and maintenance manual requirements, , specified in accordance with City of Greater Sudbury SCIS Design Standards;
· instrumentation and control system inventory including spare parts, specified in accordance with City of Greater Sudbury SCIS Design Standards;
· factory acceptance testing and site acceptance testing requirements, specified in accordance with City of Greater Sudbury SCIS Design Standards.
Include all applicable supporting documents, such as Process Control Narrative, and templates from Section B of the City of Greater Sudbury SCADA, Controls and Instrumentation System Design Standards (customized for the specific scope of work) as part of supplemental information to this specification, and provide reference to them accordingly.
[bookmark: _Toc512616543]Submittals
Submit the following Shop Drawings: 
This is a summary of the common submittals. Consultant is responsible for specifying all the detailed requirements of the specific project’s scope of work, as applicable to instrumentation, networking, software development, testing and commissioning, and with respect to the guidelines of SCIS Design Standards.  Consequently, all detailed requirements of applicable submittals shall be specified by the Consultant, including submittal schedules relative to construction stage (e.g. pre-FAT, pre-SAT, SAT and commissioning, post-commissioning), as per Appendix B-1 of SCADA, Controls and Instrumentation Design Standards. Consultant is responsible to include SCIS Design Standards templates applicable to Division 13 submittals to be provided by Contractor/System Integrator customized for specific project’s scope as part of Division 13 specifications. 
ICP layout, bill of material, and power distribution drawings, with components’ identification, catalogue information, and descriptive literature; include schedule of circuit breakers and fuses with specific ratings
ICP loop wiring diagrams, for all analog and discrete signal loops. Wiring diagrams issued with Contract Drawings are typical, and are provided for guidance only. Submit itemized drawings for all I/O signal loops, generally in accordance with ISA S5.4 format, and as a minimum incorporating the following details: PAC module and terminal numbers, power source identification, ICP (field) terminal numbers, wire numbers, field equipment tag numbers and terminal identification; develop the loop wiring drawings such that only one I/O module is shown per drawing
List of Instrument, Equipment and Panel Identification Nameplates; 
Schedule of instrumentation, including manufacturer, model number with breakdown of selected options codes, quantities that will be supplied;
Individual instrument data sheets in accordance with ISA S20 format;
Instrumentation catalog information and descriptive literature;
Sizing calculations (for instrument primary elements, for panel UPS, etc); 
ICP hardware FAT submittals.  The as built version of all ICP drawings shall be edited with "Record Drawing" detail and provided to the City of Greater Sudbury in AutoCAD and pdf electronic format (in addition to hard copy submittals specified in Division 1);
Network Submittals, including all network wiring diagrams, labelling, conduit layouts, and component bills of material;
PAC and OIT/SCADA software submittal; confirm tagging requirements before starting the programming.
Software FAT and SAT plans and check off sheets; 
Package Vendor integration plan and data exchange information;
Updated Process Control Narrative;
ICP and Instrumentation installation check off sheets, instrumentation calibration reports;
Instrumentation and Control system start-up and commissioning plan;
Instrumentation and Control system training manuals;
Instrumentation and Control system inventory;
“Add Equipment Form”, with all relevant fields completed for all Instrumentation and Control equipment provided. Include manufacturer’s recommended preventative maintenance tasks and frequencies. (To be coordinated with Division 1 and other Divisions, for a complete submittal that includes information for all equipment in the scope of work.)
Instrumentation and Control system O&M manuals.
Comply with the Division 1 submittal requirements.
Shop drawing submittals must be issued and reviewed for all equipment (e.g. panels, instrumentation), and programming specified in Division 13 SCADA and Instrumentation, before ordering or fabrication of the equipment, and before scheduling any witnessed software tests.
Provide a complete listing of recommended spares for each type of supplied equipment.
Any proposed deviation/modification to the specified requirements shall be submitted in written form with clear justification to the Contract Administrator, for approval prior to proceeding with the proposed approach.  (The Contract Administrator is to forward the request to the City of Greater Sudbury following the standard deviation/revision process.) 
[bookmark: _Toc512616544]Protection Coordination and Construction Staging
The following generic clauses are to be customized by the Consultant. Consultant is responsible for including specific requirements and applicable references to Division 1 and other Divisions’ sections for coordination of Division 13 work and related work provided by other divisions’ subcontractors/trades. Consultant is also to specify any construction staging requirements and requirements related to coordination with operation of existing facilities and to other coordination requiring City of Greater Sudbury’s attention and participation. 
The Contractor is responsible for gaining a comprehensive understanding of the new and existing process and control equipment.  The Contractor shall coordinate all aspects of instrumentation and control wiring, hardware and software to be provided under the scope of Division 13.
Comply with the requirements specified in the Division 1 for coordinating construction activities with existing plant operations with minimum disruption to the existing processes.
Comply with the requirements of Division 1, Section 01040 - Coordination and Layout. 
Refer to Section 01501 - Construction Sequencing for construction sequencing information.
[bookmark: _Toc512616545]System Integrator
As applicable, the Consultant is to include herein the list of System Integrators following pre-qualification process conducted for the City of Greater Sudbury in accordance with SCIS Design Standards Section B.
[bookmark: _Toc512616546]Warranty Services and Contract Close Out
Refer to Division 1.
Reference relevant sections of Division 1, and specify additional requirements based on guidelines in Section B of SCIS Design Standards.
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