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[bookmark: _Toc512617207]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 specification for PAC control panel (ICP) design.  The Consultant is responsible for customizing this document as 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 Systems 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: _Toc512617208]GENERAL
[bookmark: _Toc512617209]Scope
Provide the Instrument Control Panel(s) (ICP) with Programmable Automation Controller(s) (PAC) as per schedule in the Appendix of this Section and in accordance with the scope of work specified in the Contract Documents.  Include an appropriate figure.
[bookmark: _Toc512617210]PRODUCTS
[bookmark: _Toc512617211]Panel Construction
Use only panel shops that are CSA certified.
Panels must carry CSA/ULC label and be tested in accordance with CSA requirements.
Provide enclosures which conform to the requirements of the NEMA type specified in the ICP schedule or on the panel drawings.
Factory Finishing: 
Stainless Steel: Not painted. 
Steel Panels: 
Sand the panel and remove all mill scale, rust, grease, and oil. 
Fill all imperfections and sand smooth. 
Paint the enclosure interior and exterior. Prime with one coat and finish with two coats of ANSI/ASA61 - standard gray baked epoxy-based enamel.  Paint the panel interior white.
Sand surfaces lightly between coats. 
Dry Film Thickness: 3 mm, minimum. 
Where Instrument Control Panels (ICPs) are freestanding cabinets in electrical rooms in proximity to Motor Control Centers (MCC's), provide ICPs that match the MCC enclosures in height, depth, finish, where possible and with a minimum NEMA 12 rating unless otherwise specified. 
Provide all NEMA 12 panels fabricated of high grade cold rolled steel, 1.98 mm thick (14 gauge) minimum, phosphatized, primed and painted as specified above. Sub panels to be 2.78 mm thick (12 gauge) CRS finished with white baked on enamel. 
Provide all NEMA 4X panels and field junction boxes in 1.98 mm thick (14 gauge) stainless steel, with a brushed or matte finish. 
Provide all panels and cabinets with interior back sub panels for mounting equipment, a cable base, LAN switch pans, a 300 mm (minimum) print pocket 25 mm (minimum) deep, and a foldable laptop shelf. 
For all panels mounted in process areas or outdoors, provide drip shield across the top of the panel. 
Outdoor panels shall have double door enclosures with legs, mounted on concrete pad, and monitored for intrusion and high/low temperature alarms.
Provide horizontal wireways at bottom (if required) and top inside the back plate of the panel. Identify field side and internal analog and digital wireways. 
Place knockouts for the wiring at the bottom or sides of the panel. Seal all conduits and gaps to maintain appropriate NEMA rating. 
Provide window kits suitable for enclosure NEMA rating, sized according to the panel size, and as specified in the panel schedule or panel drawings.
Provide windows with 6mm clear acrylic with steel frames.  Use stainless steel frames and polycarbonate window for NEMA type 4X enclosures. Provide an oil resistant gasket to ensure a watertight seal around the window and window frame.
Do not allow panel floor mounted equipment (i.e. UPS) to block access to the panel back plane mounted equipment. 
Provide NEMA type 4/13 LED push-to-test pilot lights, and push-buttons and selector switches as required. Supply spare light bulbs and extracting tool.
Status lights and other indicators shall be arranged above pushbuttons and selector switches where applicable.
Use mushroom head push-buttons for emergency stop and other safety functions. Use of key switches shall be allowed only if required by the City of Greater Sudbury.
All door-mounted equipment shall be flush-mounted and sealed to maintain the panel NEMA rating.
Provide panels with: 
25 percent spare I/O. 
25 percent spare terminal blocks, but not less than 10 of each type. 
25% spare space.
Size single-chassis PAC panels to allow for: 
Space for one spare PAC chassis and adequate space on the back of the panel for future terminal blocks, and adequate space for wiring of the future rack. 
Minimum depth of the panel shall be 610 mm (24 inch) for free-standing panels and 457 mm (18 inch) for wall-mounted panels. Maximum height of the free-standing panel (not including plinth) shall be less than 1905 mm (75 inch).
Provide each enclosure with full height, fully gasketed access doors where shown.  
Construction:  single piece with edges turned back and rounded for rigidity
Latches:  three-point latching mechanism 
Hinge:  	continuous piano hinge with removable stainless steel pin 
Gasket:  oil-resistant cellular neoprene gasket, secured by retainers
Door handle:  key lockable with recessed handles; key numbers to be coordinated by area, to reduce quantity of keys.
Provide a 100 mm high concrete base for each floor mounted panel, unless indicated otherwise. 
Provide minimum 50 mm spacing between rear of the panels and the walls.
All screws, bolts, fasteners and wall spacers shall be manufactured from corrosion resistant stainless steel.
Manufacturers:  Hoffman, Hammond or Ralston.  The Consultant is to refer to the City of Greater Sudbury SCADA, Controls and Instrumentation Systems Design Standards Appendix D-5 for the current list of acceptable panel manufacturers.
[bookmark: _Toc512617212]Panel Identification
Provide face-of-panel mounted identification nameplates:  
Use engraved gravoply laminated nameplates, having black letters on white background.  
Include two lines of text, for panel identification tag name and description respectively.  
Centre the lettering on each line.  
Identification label size to be 150mmx38mm (6”x1½”), with 12 and 9 mm text height in the respective lines; Centre the text horizontally, and justify vertically. Font shall be Times New Roman.
Mount nameplates at top of panel door; mount with 2 stainless steel machine screws.
Furnish nameplates installed inside the panel to identify all exterior (face of panel) and interior panel mounted devices and terminal blocks.
Use engraved gravoply laminated self-adhesive nameplates with black letters on a white background.  
Place the tags on devices or close to the device.  Install the nameplates such that their visibility is not obstructed by wire bundles or other panel components.  
Device identification name/number in the panel shall match identification shown on drawings and in the bill of material.  
Follow recommended practice for nameplates, labels and tags identified by ISA RP60.6-1984, Nameplates, Labels and Tags for Control Centers.
Provide panel construction nameplate with the following information:
Manufacturer, model and serial number;
Date of manufacturing and contract number;
Enclosure classification;
[bookmark: _Toc512617213]Environmental Control
Provide internal protection from condensation. Furnish the enclosures with thermostatically controlled, fan-driven heaters to maintain internal panel temperatures above dew point.  Provide multiple low-output heaters as required to evenly distribute the heat in larger enclosures.
Provide self-regenerating desiccant with vapour corrosion inhibitors for corrosion protection suitable for two years operation. Mark the date of installation on the package. 
Provide HEPA air filter to reduce dust on electrical equipment.
All panels shall be sized and the equipment mounted inside the panel and on the panel laid out for effective heat dissipation from the components generating the heat. 
Where heat dissipation cannot be adequately accomplished with natural convection, provide forced ventilation as required to limit temperature build-up to a maximum of 40 degrees C to protect equipment.
Ventilated panels shall be furnished with louvers and forced ventilation, as per the following: 
For panels with backs against wall, furnish louvers on top and bottom of panel sides. 
For panels without backs against wall, furnish louvers on top and bottom of panel back. 
Include washable aluminum air filters with ventilation louvers.
Furnish ventilation fans as required to provide adequate cooling. 
Create positive internal pressure within panel. 
Fan Motor Power: 120 V AC, 60 Hz, thermostatically controlled. 
Fan Filters: washable aluminum. 
Provide closed loop cabinet air conditioners to protect panel equipment from ambient temperatures up to 50°C and solar radiation where specified in the panel schedule or panel drawings.
Heaters for low temperature protection: 
Provide thermostatically controlled heaters for freeze protection down to –40°C for all outdoor panels or as specified in the panel schedule or panel drawings. Size heaters to maintain the inside temperature above 4°C. 
Mount heaters near the bottom centre of the enclosure, and do not mount any other panel components closer than 15 cm to the heater.
[bookmark: _Toc512617214]Electrical Requirements
General Electrical Requirements
Control and electrical components, terminals, wires, and enclosures shall be CSA approved. 
All wire and cable shall be sized and installed in accordance with the CEC Safety Code Requirements. 
Available main power will be at a nominal 120 V AC. 
Provide panel with switched full-length fluorescent interior light and mount near the top.
Provide panel with 15 A, 120 VAC service outlet circuit; provide the circuit with 3-wire, duplex receptacles, with surge suppresser within the panel, ground fault interrupter type.Equip the panel with UPS and an associated maintenance bypass switch. UPS maintenance bypass switch shall be configured such that it automatically switches to utility power on UPS fault.
The UPS shall be mounted at the bottom of the panel, and connected in a manner that allows maintenance to be completed while bypassing the UPS. An external UPS maintenance bypass switch shall also be mounted inside the panels, on the back plane or on the side of the panel.
Transient Voltage Surge Suppressor (TVSS) installed before a power receptacle dedicated to power the UPS. 
Provide dual (5Amp min.) 24 VDC power supplies complete with redundancy module, sized such that one power supply can handle the full load. 
Supply power to PAC and I/O modules, to 24 VDC power supply modules, as well as to 120 VAC field instruments from UPS power distribution in ICP. Protect each power circuit with a panel mounted terminal block type circuit breaker sized to suit.
24 VDC panel mounted devices, as well as 24 VDC field instrumentation shall be powered from 24 VDC power distribution in ICP. Protect each circuit with a fuse sized according to the load requirements.
Provide spare circuit breakers and fuses of different sizes.
Allow a dedicated UPS powered receptacle for network communication switch where required.
Provide intrinsically safe barriers for all signals wired from the hazardous areas.
Convenience utility power duplex receptacles shall be white or ivory in colour. Dedicated UPS feed receptacle shall be simplex and brown in colour. Receptacle powered from UPS shall be orange in colour.
Provide an Ethernet RJ-45 to RJ 45 with 120VAC outlet mounted on the exterior of the front door of the panel (closest to the door hinged side), complete with a protected housing.
Signal Characteristics: 
Analog Signals: 
4 to 20 mA DC, in accordance with compatibility requirements of ISA S50.1.
Unless otherwise specified or shown in the Contract Documents, use Type 2, two-wire circuits. 
Transmitters: Load resistance capability conforming to Class L. 
Fully isolate input and output signals of transmitters and receivers. 
Provide 250 Ohm precision resistors at terminal blocks where required. 
Pulse Frequency Signals: DC pulses whose repetition rate is linearly proportional to process variable over 10:1 range. Generate pulses by contact closures or solid state switches. 
Power source: Less than 30 V DC. 
Discrete Signals: 
Two-state logic signals. 
Utilize 120 V AC sources for control and alarm signals. 
Unless otherwise specified in the contract documents, all alarm signals shall be wired for fail-safe operation. 
Use isolated relay contacts rated for 5A amperes at 120 V AC and 2A at 30 V DC. Only use relays with visual indication.
All discrete outputs shall be wired to interposing relays.
Internal Panel Wiring
All internal wiring shall be factory-installed and shall be contained in PVC raceways having removable covers.  Wiring to door-mounted devices shall be extra flexible, wrapped in plastic spiral wrap, and be anchored to doors using wire anchors epoxied in place.  Exposed terminals of door-mounted devices shall be guarded to prevent accidental personnel contact with energized terminals. Follow manufacturer installation recommendations.
Size and install all wire and cable in accordance with CSA, Ontario Electrical Safety Code, IEEE and other applicable electrical safety codes.
Terminate all internal panel wiring to external devices at the terminal strips. Connect all field wiring to one side of the terminal strip.  Connect all panel wiring to be connected to the opposite side.  Arrange terminals for external connects in consecutive order for conductors within a given cable.
All spare I/O points shall be wired to terminal blocks or spare interposing relays. 
All panel wiring shall be neatly dressed and run in plastic duct with AC and DC conductors in separate ducts.  Allow for duct of sufficient width/depth to accommodate all incoming field wiring.
Use Panduit, or equal wiring ducts and size to provide a minimum of 20 percent spare space not less than 5 per terminal block.
Provide continuous wire between the power supply point and the load point without splices.
Use flexible, stranded, copper TEW wiring.  Run wires in continuous lengths from terminal to terminal.  Do not splice wires.
For analog signal wiring, use uniformly twisted shielded pairs not smaller than CSA 0.823 mm2 (18 AWG) with a minimum of six twists per 300mm (one foot).  Separate analog signal wiring at least 150mm (six inches) from power wiring.  Provide continuous foil or metalized plastic shields with 100 percent coverage.  Include a drain wire in continuous contact with the shield.  Multiple cables must have an overall shield and individual shields for each signal cable.
Use CSA= 1.3mm2 (16 AWG) if approved under the local electrical authority or larger for control signal wiring.
Use power wiring with insulation rated at 600V.  Use CSA = 3.31mm2 (12 AWG) or larger for power wiring.
Segregate signal wiring from control power wiring: group functionally, and arrange neatly to facilitate tracing of circuits.
Use twisted unshielded wire for other DC signals and segregate from wire conducting AC signals.
Separate analog and other DC circuits at least 150 mm from any AC power and control wiring. 
Provide dedicated wire ways to separate intrinsically safe wiring from non-intrinsically safe.
Do not intermix signals within the same bundle or duct.
Colour code wiring as follows:
Line and load circuits AC or DC power - Black
AC control circuits - Red
DC control circuits - Blue
Interlock control circuits on the panel energized from external source - Yellow
DC signal grounding conductors	 - Green/White Stripes
Equipment grounding conductors - Green
Current carrying grounded conductor (neutral) - White
Intrinsically safe	 - Light Blue
All wiring shall be properly identified. Use heat shrunk slip-on wire tag identifications with legible printed wire tags.  Adhesive or taped-on tags are not acceptable.  Hand written labels are not acceptable.  Slip-on markers shall be sized to suite wire size and type.
Use Velcro wiring ties to bundle wires outside of wiring ducts.  Securely fasten the bundles to the steel structure at intervals not exceeding 300 mm (12 inches).  Each bundle contains 30 conductors maximum.  
Terminal Blocks
Provide European style DIN rail mount non-stackable terminal blocks.
“Knife-switch” field terminal blocks shall be provided on all analogue 4-20 mA loops for easy electrical isolation of the loop and connection of an ammeter into the loop.
Fused terminal blocks with neon “fuse blown” indicator on a knife switch shall be provided for all digital loops. 
Terminal block partitions shall be provided for separating instrument loop (4-20 mA, etc.) from 120V AC terminals.  Terminal strips shall be arranged such that power, control wiring, instrument wiring and ground points are partitioned by terminal block barriers.  In panels with large numbers of terminals provide separate rails for 120V AC blocks.
Common connection of wires at terminal blocks to be generally by jumper bar.
Provide a separate terminal for terminating each shield wire.
Using suitable permanent terminal block tags, number all ICP terminal blocks as indicated on the drawings.  I/O Terminal Blocks shall be assigned per I/O card, and grouped by I/O card type, and signal voltage level.  Terminal block groups shall be labelled by Rack and Slot numbers.  Spare I/O terminal blocks shall be clearly marked spare.
All terminals shall be numbered, and shall be mounted with ample room for access for termination of wiring.
Group markers shall be used for major group (e.g. all signals from an MCC starter.)
25% spare terminals shall be provided, evenly distributed across terminal strips for all terminal blocks.
Manufacturers: Allen -Bradley, Entrelec, Phoenix, Wieland.
Grounding: 
Furnish isolated copper grounding bus for signal and shield ground connections. 
Ground this ground bus at a common signal ground point in accordance with Canadian Standards Association (CSA) C22.2 and the Electrical Safety Code requirements. 
Supply two separate grounds, one for instrument grounding (i.e. 4-20 mA cable shields) and one for control circuit grounding (i.e. case grounds, control circuits). Install grounding so as to keep two grounds isolated (separate). 
Ground conductors shall be #6 AWG, coloured green, with white stripes used for instrument grounds and dark green for control circuit grounds. 
Single Point Ground for Each Analog Loop: 
Locate at DC power supply for loop. 
Use to ground wire shields for loop. 
Group and connect shields in following locations: 
Control panel containing power source for loop. 
Ground terminal block rails to ground bus. 
Utilize internal copper grounding bus for ground connections on panels, consoles, racks, and cabinets. 
[bookmark: _Toc512617215]SUPPLEMENT 1 – INSTRUMENT CONTROL PANEL SCHEDULE
As part of this Section, the Consultant providing instrumentation and controls design is to populate the ICP schedule for the ICPs in scope of a specific project, including any specific requirements that may apply to individual panels, depending on their location or other factors.
	INSTRUMENT CONTROL PANEL SCHEDULE

	ICP Tag Name
	Location
	Reference Layout Drawing
	Minimum Dimensions
	NEMA Rating
	Additional Specific Construction Comments
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