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[bookmark: _Toc512617006]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 a general instrumentation specification.  The Consultant is responsible for customizing this document required for a specific project’s scope, and for ensuring compliance with all relevant requirements of the City of Greater Sudbury SCADA, Controls and Instrumentation Design Standards.
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: _Toc512617007]GENERAL
[bookmark: _Toc512617008]Scope
This Section shall be read in conjunction with the Division 13 Instrumentation and Controls General specification section.  Comply with all requirements of that Section.
Supply, install, wire, and calibrate, test and commission instruments in accordance with Instrument List and Instrument Data Sheets provided in Appendices of this specification and in accordance with all other applicable Contract Documents. 
All instrumentation shall be provided new, purchased via official Ontario distribution channels authorized to sell, service, and support the equipment and have the responsibility to warranty its performance.  The instrumentation provided shall be of current design.  Where instrument has been identified for withdrawal from the market by the manufacturer before date of Substantial Performance, it shall not be accepted.
[bookmark: _Toc512617009]Submittals
Fulfil all general submittal requirements indicated in Division 1.
Fulfil all specific submittal requirements indicated in Division 13 Instrumentation and Controls General specification section.
[bookmark: _Toc512617010]Standards
All equipment and workmanship shall conform to the applicable standards established by the organizations listed in Division 13 Instrumentation and Controls General specification section.  Where conflicting standards occur, the more stringent standard shall be met by the Contractor.
[bookmark: _Toc512617011]PRODUCTS
[bookmark: _Toc512617012]General Requirements
Provide instrumentation from specified manufacturers listed in the Appendices of this specification.
All instruments shall be CSA approved.
Use single source manufacturer for each instrument type.  Use the same manufacturer for different instrument types whenever possible.
Unless otherwise shown or specified, all required components, such as enclosures, terminations, junction boxes, electrical connections, power supplies, etc., shall be provided. 
Provide all required mounting hardware, such as brackets, floor stands, mechanical shields, etc., as required for any specific application. 
Provide all special instrumentation communication cables, sensor cables, power cables, process sensing/sampling lines and capillary tubing in field measured lengths without joins as required by manufacturer. 
Refer to the Contract Documents and the manufacturer's documentation to confirm the necessary hardware and construction for specific mounting assemblies.
Provide corrosion resistant stainless steel screws, bolts, fasteners, etc. in all applications. Mounting brackets and fasteners shall be AISI 316 Stainless Steel, of adequate material strength and design to securely fasten the devices.
Provide instrumentation equipment made of appropriate materials for the specified service, as indicated in the Instrument List in the Appendices of this specification.  All exposed equipment and materials shall withstand the conditions of the process fluid for which the instrument is specified.
Provide mechanical protection for capillaries and transducer cables. 
All instruments shall be provided with process isolation valves.  Valves must be utilized on all instrument lines for easy removal without disruption to the process.
Instruments sensing lines liable to freezing shall be electrically heat traced.
Provide instrument enclosures rated for the environment:  
Unless otherwise shown or specified, enclosures for all instruments located indoors in dry non-hazardous areas shall be as a minimum NEMA 12. 
In areas subject to flooding, provide submergence rated enclosures.
Instruments located outdoors shall be suitable for the surrounding climate and appropriately installed with: 
A NEMA 4X enclosure including gasketed windows for displays, containing a thermostatically controlled heater. 
A combined rain/ice/snow protection shield and sun shade for all electronic instruments which are already provided with sturdy, heated NEMA 4X enclosures by the manufacturer, suitable for operating in temperatures from -40 to +50 OC. Supply tip-up type hoods for access for routine calibration and maintenance. 
In hazardous areas, meet the CEC/OESC Class, Group, and Division or (Class, Zone) as specified in the Contract Documents.  Provide intrinsically safe relays (ISRs) as required for instruments mounted in hazardous locations.  Provide a panel separate of ICP to house the ISRs.
Shop drawing submissions shall clearly show the enclosure ratings proposed for each instrument, including hazardous classification rating and associated ISR panels where applicable. 
Instruments located in confined space shall have remote displays installed outside of the confined area.
[bookmark: _Toc512617013]Tubing Connections to Process Lines
Instrument process tubing shall be 12 mm (½”) AISI 316 Stainless Steel, cut and bent by methods and tools recommended by the tubing manufacturer, and adequately supported and protected throughout its length.
Compensate for relative movement between process pipe and instrument via a coiled or flexible sensing installation where application requires this (vibration, high temperature etc.).
Use full-length tubing and minimize fittings and unions as much as possible.
Provide test/calibration connection with isolating valves and removable end-caps between pressure sensing instrument and root isolation valves.  Test connection must be easily accessible.
Provide drain plugs on all tubed instrument systems.
All drain plugs are to be below the lowest tubed fitting, union or valve. Horizontal tubing slope toward drain plug shall be minimum 1 cm per meter.
[bookmark: _Toc512617014]Electrical Requirements
All line voltage powered instruments shall be suitable for a 120 VAC power supply, and shall have appropriate CSA approval. 
Unless otherwise noted in the Contract Documents, supply instruments having linear 4‑20 mA isolated output signals capable of driving a maximum load of 750 ohms. 
All instruments shall be HART communications protocol compatible. Also provide smart hand held HART communicator.
Critical or safety alarm indications from instrumentation shall be configured as fail safe. In general, normally closed contacts that open on detection of the alarm condition or loss of power shall be provided.
Provide surge suppression for the signal and power circuits for all instruments mounted outdoors for protection against lightning strikes and power surges.
Provide signal protection from noise sources inside the buildings, which could impede performance. The noise sources shall be isolated through the use of shielding, isolation, or suppression recommended by manufacturer and acceptable to the Contract Administrator.
[bookmark: _Toc512617015]EXECUTION
[bookmark: _Toc512617016]Delivery, Storage, and Handling
Provide protection against shipping damage, dust, moisture and atmospheric contaminants.
Prior to packaging of each instrument, securely attach its tag name and include instructions for proper handling during shipping, delivery, storage and installation on site.
Transport, unload, store and handle instrumentation at the site in accordance with package instruction.  Inspect instrumentation for damage in shipment and return damaged instrumentation to the manufacturer.
Provide indoor, clean and dry storage facilities.  
[bookmark: _Toc512617017]Instrument Installation and Process and Electrical Connections
Instrumentation Standard Mounting Details (not to scale) are furnished with this Specification for general guidance. For detailed installation requirements, obtain and use instrument mounting details from the manufacturer or supplier. 
Where the instrument mounting detail furnished with the Specification conflicts with the manufacturer’s instructions, install the instrument in accordance with manufacturer’s specifications and instructions. 
Instrument support brackets shall not be welded to process piping or equipment, but shall generally be pedestal or wall mounted. 
When determining exact mounting location, comply with the following considerations:
Locate instruments and their associated sensors, local isolation valves, and other related accessories so that they are readily accessible for operation, maintenance or removal, and that they do not block or obstruct walkways or access points. Provide adequate space around for manipulation required as part of maintenance activities. 
Unless otherwise shown or specified, mount instruments 1.4 m above finished floors, grade or platforms. Allow for cabinet plinth/floor-pad heights when locating panel instruments. 
Ensure that instrument displays are properly oriented so as to be easily viewed. 
Do not mount instruments below or directly adjacent to lines conveying corrosive chemicals or near sources of leakage or spillage. 
Instruments shall not be mounted on vibrating structures (e.g. handrails or piping), or near equipment causing vibration. 
Where manual operation of valves is required, based on a transmitter signal value, the instrument indicator shall be located adjacent to the valve or equipment local control panel.
Confirm instrument-mounting locations with Contract Administrator. Any instrument that is not easily accessible for operation or maintenance, or any indicator that is not easily and readily visible shall be relocated as directed by the Contract Administrator at no charge to the Contract.
Standard instrument process connections of half inch NPT female shall be provided (Pressure gauges normally half inch NPT male). 
Sensing and sample lines shall be run in half inch stainless steel tubing with compression type fittings. 
Instruments on liquid service shall be mounted below sensing lines, with process tapping points taken from the side of the process line. 
Instruments on gas service shall be mounted above the sensing lines, with process tapping points taken from the top of the process line. 
Install process sample piping and sensing lines to avoid accumulation of vapour or gas (in liquid service) and of liquid or condensate (on vapour or gas service) as appropriate. 
Install instrument isolation valves on all instrument lines for easy removal without disruption to the process. 
Allow adequate cable/capillary etc., to allow removal of instrument/transducer from process. Provide mechanical protection for capillaries and transducer cables and adequately secure to eliminate sagging.
Provide suitable shields, stilling wells or mounting plates to protect transducers. 
Electrically heat-trace all instrument sensing and sample lines liable to freezing. 
All instrument transmitters connected to the PAC shall be powered from UPS power distribution in ICP housing the PAC. 
Power disconnect circuit breakers shall be provided inside instrument control panels (ICP) feeding the power to the instruments, to allow for isolation while servicing or installing/replacing instruments.
Run field cables for analog signals in separate conduit from 120 V AC / 24 V DC control or 120 V AC power supply cables. 
When installing conduit entry points and terminating field wiring in instruments, protect internally mounted equipment from vibration, metal fillings and any other mechanical damage. 
Coordinate instrumentation to assure proper interface and system integration.  Provide signal processing equipment, to include, but not be limited to, process sensing and measurement, transducers, signal converters, conditioners, transmitters, receivers and power supplies. 
Coordinate with Divisions 11, 15 and 16 for all related process fittings and clearances, and for power and signal wiring, conduits, etc., as required for complete installation.
Local indicators shall be provided for all transmitters. Local indicators shall read as follows: 
Temperature - Direct reading in degrees C. 
Level - Direct reading in m and 0 - 100 as a percent of calibrated range. 
Flow - Direct reading in L/sec. 
Pressure - Direct reading in kPa. 
Field-mounted and panel mounted remote indicators shall also be calibrated in engineering units. 
Where manual operation of equipment is required based on instrument reading, provide the indicator adjacent to the equipment local control panel.
[bookmark: _Toc512617018]Calibration
After the instrument is fully installed and connected, calibrate the instrument.  Provide instrument manufacturer’s services as required for field calibration.
Prepare instrumentation installation and calibration sheet for each sensor and transmitter/analyzer specified, in accordance with template provided as part of this document. 
Submit to the Contract Administrator the completed Calibration forms and Instrument Installation Checklist forms certified by the Manufacturer(s).
Instrument calibration, set-points and other programmable parameters shall be confirmed with the Contract Administrator during witnessed on-site inspection and review of the initial calibration and evaluation during the trial run.  Calibration may need to be adjusted at no extra cost to the Contract. 
Electronic configuration files for all smart instruments shall be provided to the City after successful commissioning of each instrument.
[bookmark: _Toc512617019]Identification
Provide and install stainless steel tag name plates on all instruments provided. 
Mounting: Affix to transmitter/analyzer unit with 1.0 mm or 1.3 mm stainless steel wire or stainless steel screws. 
Inscription: As shown below: 
Line 1: Device Tag,  
Line 2: Service Description.
Provide and install lamacoid tag name plates for identification of instruments at the location of the sensors, when sensors are mounted remotely to the transmitter. 
[bookmark: _Toc512617020]
SUPPLEMENT 1 – INSTRUMENT LIST
As part of this Section, the Consultant providing instrumentation and controls design is to populate the instrument list for the instrumentation which is in scope of a specific project, including reference to the specific instrument specification section.
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	INSTRUMENT LIST

	P&ID No.
	Tag Name
	Location
	Type
	Reference
Specification
Section
	Scope
	Service
	Fluid
	Line/Duct/Conduit Size/Depth
	Specific Gravity
	Process Pressure (Min//Max)
	Process Temperature (Min//Max)
	Flow or Velocity (Min/Max)
	Area Classification
	Calibrated Range/ Discrete Instrument Set Point in EGU
	Comments
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[bookmark: _Toc512617021]SUPPLEMENT 2 – INSTRUMENT DATA SHEETS
A Consultant providing instrumentation and controls design will develop data sheets for each type of instrument in the scope of the project.  A common specification data sheet will be prepared for each group of instruments of the same type (e.g. electromagnetic flow meter) and will be complemented by the specific information included in the Instrument List.  The specification will require the Contractor to finalize the data sheets during construction stage and provide an ISA data sheet for each individual instrument. 
[bookmark: _Toc512617022]
SUPPLEMENT 3 – APPROVED MANUFACTURERS
A Consultant providing instrumentation and controls design is to include a list of acceptable manufacturers for all (types of) instruments to be provided for a specific project, based on the list of manufacturers provided in Appendix D-5 of SCIS Design Standards.
[bookmark: _Toc512617023]
SUPPLEMENT 4 – STANDARD MOUNTING DETAILS
The Consultant providing instrumentation and controls design is to include standard installation details for instruments to be provided for a specific project. As applicable, use Appendix D-6 of SCIS, modified as required, or develop new details, for those instruments not included as part of D-6 of SCIS Design Standards.
[bookmark: _Toc512617024]
SUPPLEMENT 5 – INSTRUMENT CHECK OFF SHEETS
The Consultant providing instrumentation and controls design is to include the installation and calibration check off sheets with this specification, to be completed during construction for all instruments from the specific project’s scope.  The sheets are to be based on Appendix B-8 of SCIS Design Standard.
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