
Pan Am Pool COMMON WORK RESULTS FOR ELECTRICAL Section 26 05 00 
Valve and Services Replacement  Page 1 
Bid Opportunity 383-2016  2016-04-19 
 

  

Part 1 General 

1.1 REFERENCES 

.1 CSA-C22.1-15 - Canadian Electrical Code, Part I (23rd Edition), Safety Standard for 
Electrical Installations. 

.2 CSA-CAN3-C235-83 (R2010). 

.3 CSA (Canadian Standards Association). 

.4 ULC (Underwriters’ Laboratories of Canda.). 

.5 ASTM E-814, - Fire Tests of Penetration Fire Stops. 

.6 ANSI/ UL1479 - Fire Tests of Through Penetration Firestops 

1.2 REGULATORY REQUIREMENTS 

.1 Conform to CSA-C22.1-15. 

.2 Comply with all CSA Electrical Bulletins in force at time of Bid Opportunity. 

.3 Comply with all City of Winnipeg by-laws, ordinances, codes, rulings, and other 
requirements. 

.4 Comply with requirements of the electrical supply authority and the local inspection 
authority. 

.5 Products:  Listed and classified by CSA, or ULC and as suitable for the purpose specified 
and indicated.  Where there is no alternative to supplying equipment which is not CSA 
certified, obtain special approval from the appropriate Inspection Departments. 

1.3 DEFINITIONS 

.1 The following are definitions of terms and expressions used in the specification: 

.1 Inspection Authority: agent of any authority having jurisdiction over 
construction standards associated with any part of electrical Work on Site. 

.2 Supply Authority: electrical power utility company responsible for delivery of 
electrical power to project. 

.3 Electrical Code: Canadian Electrical Code or Local Code in effect at project 
location. 

.4 Indicated: as shown on contract drawings or noted in Contract Documents. 

.5 Install:  To remove from Site storage, move or transport to intended location, 
install in position, connect to utilities, repair Site caused damage, and make ready 
for use. 

.6 Supply:  To acquire or purchase, ship or transport to the Site, unload, remove 
packaging to permit inspection for damage, re-package, replace damaged items, 
and safely store on-Site. 

.7 Provide: Wherever the term "provide" is used in relationship to equipment, 
conduit and other materials specified for the Work, it means "supply, install, 
connect and leave in working order all materials and necessary wiring, supports, 
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access panels, etc., as necessary for equipment indicated.” Wherever the terms 
“provide” is used in connection with services such as testing, load balancing, 
start-up, preparation of drawings for any part of the Work, it means procure, 
prepare, supervise, take responsibility for, and pay for these services. 

.8 Typical: A representative characteristic that is standard for all installations 
whether individually noted or not throughout the documents. “Typical” applies to 
each individual or combined installation except where specifically noted or 
otherwise indicated that the application is non-typical. 

.9 Exposed: Any Work not concealed in wall, shaft, or ceiling cavities or spaces.  
Work behind doors, in closets or cupboards or under counters is considered 
exposed. 

.10 New:  Produced from new materials. 

.11 Renewed:  Produced or rejuvenated from an existing material to like-new 
condition to serve a new or existing service. 

.12 Defective:  A condition determined exclusively by the Contract Administrator. 

1.4 PERMITS & FEES 

.1 Submit all quantities of drawings and specifications necessary for examination and 
approval to Electrical Permit Department and Electrical Supply Authority prior to 
commencement of Work. 

.2 Obtain and pay for all permits necessary for the electrical installation. 

1.5 INSPECTION 

.1 Furnish a Certificate of Acceptance from the Inspection Authorities on completion of 
Work.  Copies of Certificate shall be included in Maintenance Manuals. 

.2 Certificate of Inspection and Approval shall be submitted before final payment may be 
considered to be due. 

.3 During the course of the project construction, the Contract Administrator will carry out 
periodic Site reviews and prepare a deficiency list for remedial action by the Electrical 
Subcontractor.  When requested, the Electrical Subcontractor shall respond in writing to 
the Contract Administrator, stating corrective action and completion date for each item 
listed as deficient.  This response shall be in the hands of the Contract Administrator 
within three working days of receipt of the site review report. 

1.6 SUBMITTALS FOR REVIEW 

.1 Section 01 33 00:  Submission procedures. 

.2 Submit shop drawings and product data for review by the Contract Administrator. All 
drawings shall be in English and metric dimensions or in imperial where indicated. 
Manufacture of equipment shall not commence until shop drawings have been reviewed.  

.3 Shop drawings shall be submitted electronically in PDF format documents to 
shopdrawings@eppsiepman.com.   

.4 Shop drawings shall be reviewed by the Electrical Subcontractor, Contractor, and where 
applicable the Utility prior to submittal to Contract Administrator, confirming that they 
meet all the design requirements.  

mailto:shopdrawings@eppsiepman.com
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.5 Indicate details of construction, dimensions, capacities, weights and electrical 
performance characteristics of equipment or material. 

.6 Where applicable, include wiring, single line and schematic diagrams. 

.7 Include wiring drawings or diagrams showing inter-connection with Work of other 
sections. 

.8 Provide scaled drawings showing layout of all electrical equipment and coordination of 
same with mechanical equipment in all electrical, electrical/mechanical and voice data 
rooms. 

.9 Submit samples in accordance with General Conditions. Samples shall be forwarded to 
the Contract Administrator’s office and returned. Approved samples will be retained until 
after Bid Opportunity closing, then all samples will be returned except for the sample 
submitted by the Manufacturer who has been listed by the successful Contractor in the 
Bid documents. This sample will be used for comparison with the actual production run 
of successful manufacturer. 

.10 Submit shop drawings of service entrance equipment to utilities. 

.11 Material submitted for review shall be marked up bear the Contractor’s and where 
applicable the Utility’s reviewed stamp. 

1.7 CLOSEOUT SUBMITTALS 

.1 Section 01 78 10:  Submission procedures. 

.2 Maintenance Data: 

.1 Provide operation and maintenance data for incorporation into Maintenance 
Manuals. 

.2 Include details of design elements, construction features, component function and 
maintenance requirements, to permit effective start-up, operation, maintenance, 
repair, modification, extension and expansion of any portion or feature of 
installation. 

.3 Include technical data, product data, supplemented by bulletins, component 
illustrations, exploded views, technical descriptions of items, and parts lists. 
Advertising or sales literature not acceptable. 

.4 Include wiring and schematic diagrams and performance curves. 

.5 Include names and addresses of local suppliers for items included in Maintenance 
Manuals. 

.6 Include system certifications where applicable. 

.7 Certificate of Acceptance from the Inspection Authorities. 

.8 Include a list of maintenance materials provided in each related section. 

.9 Include all warranty information. 

.10 Submit Maintenance Manuals to the Contract Administrator for review. Manuals 
that are incomplete shall be returned to the Electrical Subcontractor for 
completion. Completed manuals shall be submitted, to the satisfaction of the 
Contract Administrator, before final payment may be considered to be due. 

.3 Maintenance Materials: 
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.1 Provide maintenance materials as specified. Include a list of the maintenance 
materials in each related section of the operation and maintenance data. 

.2 Turn materials over to the City in an orderly fashion upon completion of 
installation. 

.4 Record Documentation:   

.1 Project record documents shall be submitted to the Contract Administrator in 
AutoCAD file format.  Electrical Subcontractor shall be responsible for the 
production of the record documents.  Electronic copies of the design AutoCAD 
files will be available to the Electrical Subcontractor for a nominal fee. 

.2 Project record documents shall comprise a complete and accurate record of the 
actual electrical installation.  Record drawings that are inaccurate or incomplete 
shall be returned to the Electrical Subcontractor for correction and completion.   

.3 Record drawings shall contain a stamp bearing the words “Record Drawing” or 
“As-Built Drawing”, the Electrical Subcontractor’s company name, date, and the 
Electrical Subcontractor’s signature. 

.4 The Contract Administrators will recommend a suitable deficiency holdback 
until accurate and complete record drawings have been submitted in acceptable 
form. 

.5 Indicate on record drawings, location of all buried services. This information is to 
be certified correct by Contract Administrator before backfilling commences. 

.6 Record actual size and location of all cables including depth of cables where 
buried. 

.7 Contractor to take all schedules/details from specification and put onto additional 
drawing sheets for Record Drawings.  

1.8 EXAMINATION OF SITE CONSTRUCTION DRAWINGS 

.1 Prior to submitting a Bid, examine the Site and local conditions which will affect the 
Work.  Refer to the Architectural, Mechanical and Structural drawings, schedules and 
specifications for construction details to be certain that the electrical Work can be 
satisfactorily carried out as specified.  Claims for extra payments resulting from 
conditions which could reasonably be foreseen during an examination of the documents 
and/or Site, will not be recognized. 

.2 Ensure that all equipment designated as “Existing to Remain” or “Existing to be 
Relocated” is suitable for its intended re-use, including panelboards and circuits. Report 
any discrepancies to the Contract Administrator before Bid Opportunity close. 

.3 Refer to General Conditions for instructions regarding a prearranged Site visit during the 
Bid Opportunity period. 

.4 Notify Contract Administrator of any discrepancies, omissions, etc., prior to the awarding 
of the contract, otherwise the Electrical Subcontractor shall perform the Work as directed 
at no additional cost to the City. 
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Part 2 Products 

2.1 MATERIALS AND EQUIPMENT 

.1 Provide labour, materials, transportation, equipment and facilities, etc., required for the 
complete electrical installation as indicated or implied on the drawings and specifications. 

.2 Electrical equipment shall be new and of type and quality specified. 

.3 Request for approval of material, as equal, shall be in accordance with B7. 

2.2 VOLTAGE RATINGS  

.1 Operating voltages: to CAN3-C235-83(R2010). 

.2 Motors, electric heating, control and distribution devices and equipment to operate 
satisfactorily at 60 Hz within normal operating limits established by above standard.  
Equipment shall operate in extreme operating conditions established in above standard 
without damage to equipment. 

2.3 FINISHES 

.1 Finish outdoor electrical equipment such as parking lot panels, to match light standards. 

.2 Paint indoor switchgear and distribution enclosures light grey to EEMAC-2Y-1.  

.3 Paint outdoor electrical equipment enclosures with two (2) coats of U.V. resistant 
Urethane Enamel to minimum 1.5 mil dry coat thickness.  Colour shall be “equipment 
green” to EEMAC 2Y-1. 

.4 Clean and touch up surfaces of shop-painted equipment, scratched or marred during 
shipment or installation, to match original paint. 

.5 Clean, prime and paint exposed hangers, racks, fastenings to prevent rusting. 

2.4 LABELS AND WARNING SIGNS 

.1 Manufacturer’s nameplates and CSA labels shall be visible and legible after equipment is 
installed. 

.2 Provide warning signs on equipment, as required, to meet the requirements of the 
Inspection Authorities, including indication of multiple power sources. 

.3 Provide quantity as required of buried cable signs reading “Buried Cable” and “Buried 
High Voltage Cable”.  Signs shall be installed at building structure/equipment, at 
locations as directed on Site and as per Canadian Electrical Code. 

2.5 PROTECTION 

.1 Guards 

.1 Provide guards for all electrical equipment and devices in gymnasium and other 
areas subject to damage. 

.2 Sprinkler Proof Equipment  

.1 All surface mounted electrical equipment located in sprinklered areas shall be 
sprinkler proof and shall be provided with suitable hoods and shields. 
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.2 Entrance of conduits into the top of surface mount electrical 
panels/cabinets/distributions and motor control centers shall utilize O-rings and 
watertight connectors. 

.3 Construction 

.1 Protect exposed live equipment during construction for personnel safety. 

.2 Shield and mark live part “LIVE (   ) VOLTS”, with appropriate voltage. 

.3 Arrange for installation of temporary doors for rooms containing electrical 
distribution equipment.  Keep these doors locked except when under direct 
supervision. 

2.6 SPARE PARTS 

.1 Assemble spare parts as specified. 

.2 Include the following: 

.1 Part number. 

.2 Identification of equipment or system for which parts are applicable. 

.3 Installation instructions as applicable. 

.3 Provide a written list complete with the City’s signature assuring that spare parts have 
been received by the City. 

2.7 ACCESSIBILITY OF EQUIPMENT 

.1 All new and existing equipment must be accessible, as defined as follows:  

.1 Ceiling mounted equipment shall only be considered accessible if a tradesman 
can place both hands on the equipment component which requires services.  

.2 The component must be in clear view, and access must be gained from an 8 or 10 
foot step ladder.  

.3 Access panels provided in drywall shall be sized and placed in such a manner 
that a trades person can place two hands on the equipment components as stated 
above.  

.4 Equipment located above acoustic tile ceiling shall be positioned in such a 
manner that equipment and its components can be accessed through a full tile 
which does not contain any devices such as light fixtures, speakers, smoke 
detectors or sprinkler heads.  

.5 If this is not possible, it should be reviewed by the Contract Administrator/City 
before deemed acceptable.  

.6 Conduit, pipe, ducting and support racking or any other obstruction to 
accessibility shall be relocated at the Electrical Subcontractor's expense, by the 
Electrical Subcontractor's forces. 

2.8 ACCESS DOORS  

.1 Access doors shall be minimum #12 gauge prime coat painted bonderized steel.  Each 
shall be complete with a heavy flush frame and anchor, concealed hinges, positive 
locking screwdriver lock, and mounting and finishing provisions to suit the finish 
material for which they are supplied.  Access doors in fire rated ceilings, walls, partitions, 
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structures, etc. shall be ULC. listed and labeled and of a rating to maintain the fire 
separation integrity. 

.2 Where access doors are located in surfaces where special finishes are required, they shall 
be of a recessed door type capable of accepting the finish in which they are to be installed 
so as to maintain the final building surface appearance throughout. 

.3 Supply access doors in inaccessible construction shall give access to all concealed 
junction boxes, pullboxes, conductor joints and other similar electrical Work which may 
need maintenance or repair. 

.4 Before commencing installation of electrical Work, submit to the Architect for approval, 
a list of required access doors showing the exact sizes and locations of such access doors. 
Locate access doors in walls and partitions to the Architect’s approval, and arrange 
electrical Work to suit.  Access doors shall be, wherever possible, of a standard size for 
all applications.  Confirm exact dimensions with the Architect, prior to ordering. 

.5 Access doors will be installed by the Division responsible for the particular type of 
construction in which access doors are required.  Supply the access doors to the Division 
installing same at the proper time to avoid construction delays. 

Part 3 Execution 

3.1 COORDINATION WITH OTHER TRADES  

.1 Refer to Mechanical, Structural, Architectural and Interior Design drawings and 
specifications for additional electrical Work in connection with other Divisions.  Where 
such Work is included in other sections of the specifications, provide equipment, conduit, 
wiring, etc. (in accordance with the approved manufacturer’s shop drawings), as required, 
for operation of the specified equipment. 

.2 Schedule execution of electrical Work with associated Work specified in other Divisions. 

.3 Coordinate electrical Work with Work of other trades to avoid conflicts with pipes, air 
ducts or other equipment.  Provide additional supports, wiring, etc., to relocate electrical 
equipment, as required, where structural members, air ducts, piping or other equipment 
interferes with the electrical installation. 

.4 Prior to installation provide scaled drawings of all mechanical/electrical rooms and 
communication rooms showing layout of all equipment (mechanical and electrical) for 
Contract Administrator review. 

3.2 QUALITY ASSURANCE   

.1 Do complete installations in accordance with CSA C22.1-15. 

.2 While not identified and specified by number in this Division, comply with CSA 
Electrical bulletins in force at time of Bid submission.  Comply with the requirements of 
all Provincial and local laws, rules, ordinances and codes. 

.3 Electrical installations shall comply with all requirements of the electrical supply 
authority and the inspection authority.  

.4 Electrical installation shall be in accordance with the applicable versions of the Canadian 
Electrical Code, Provincial and other codes, rules and regulations.  Supply material and 
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labour required to meet the requirements of these codes, rules and regulations even 
though the Work in not shown on the drawings or mentioned in the specifications.  
Where the electrical installation calls for better quality materials or construction than the 
minimum requirements of these codes, rules and regulations, the electrical installation 
shall be as shown on the drawings and as specified. 

3.3 WORKMANSHIP  

.1 Install equipment, conduit and cables in a workmanlike manner to present a neat 
appearance to the satisfaction of the Contract Administrator.  Install conduit and cable 
runs parallel and perpendicular to building lines in chases, behind furring or above 
ceilings, where such concealment is possible.  In areas where systems are to be exposed, 
install neatly and group in a tidy appearance. 

.2 Install equipment/junction boxes and apparatus requiring maintenance, adjustment or 
eventual replacement, with adequate clearances and accessibility for same. 

.3 Provide for all requirements shown on shop drawings or manufacturer’s installation 
instructions. 

.4 Work deemed by the Contract Administrator to be unsatisfactory shall be replaced at no 
additional cost. 

3.4 DELIVERY STORAGE AND HANDLING  

.1 Deliver all materials to Site in an orderly fashion. 

.2 Store all materials in a clean and dry place, secure from vandalism or theft.  All materials 
shall be left in shipping containers until required for use. 

.3 Provide additional protection such as tarps, padding, wood skids, etc., as required to 
ensure protection of equipment and as directed by the Architect. 

3.5 CONDUIT SLEEVES AND HOLES            

.1 Install conduit, and sleeves, prior to pouring of concrete.  Sleeves through concrete shall 
be sized for free passage of conduit. 

.2 Holes through exterior walls and roof shall be flashed and made weatherproof. 

.3 Make necessary arrangements for cutting of chases, drilling of holes and other structural 
Work required to install electrical conduits, cables, pullboxes and outlet boxes. 

.4 Install cables, conduits, and fittings to be embedded or plastered over, neatly and close to 
building structure so furring can be kept to minimum. 

.5 Provide a minimum of two (2) separate conduit sleeves embedded in each concrete 
lighting fixture base.  At least one (1) unused conduit shall be for possible future 
extension of wiring. 

.6 All conduits and cables shall be entered into the building above grade unless otherwise 
noted. 

.7 All coring in buildings with electrical in the slab shall be scanned at Electrical 
Subcontractor’s expense to prevent damage. 
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3.6 CUTTING AND PATCHING 

.1 Pay the costs of all cutting and patching required for the installation of electrical Work.  
Payment for cutting and patching shall be made through the Electrical Subcontractor. 

.2 Cutting and patching required for the installation of electrical Work shall be done by the 
particular trade whose Work is involved.  No cutting or patching shall be carried out by 
the tradesman employed on the electrical Work. 

.3 Obtain the approval of the Architect before arranging for any cutting.  Patching shall 
restore the affected area to the original condition; materials and methods used for 
patching shall be in accordance with the requirements of the corresponding Divisions of 
the specification. 

3.7 DEVICE INSTALLATION 

.1 Device Location 

.1 Locate devices as indicated. 

.2 Do not install devices back-to-back in wall. 

.3 Drawings are schematic only and do not indicate all architectural or structural 
elements. 

.4 Change location of devices at no extra cost or credit, providing distance does not 
exceed 10'-0" (3 m) and information is provided before installation. 

.5 Locate light switches on latch side of doors. 

.6 Vertically align devices of different systems when shown in close proximity to 
each other and occurring at different mounting heights. 

.7 Coordinate mounting heights and location of all equipment with Architectural, 
Mechanical and Structural Drawings prior to installation of rough-in boxes. 

.2 Mounting Heights   

.1 Mounting height of equipment is from finished floor to centre line of equipment 
unless specified or indicated otherwise. 

.2 If mounting height of equipment is not indicated, verify with Contract 
Administrator before proceeding with installation. 

.3 Panelboards and other equipment which are to be surface mounted shall be 
installed on minimum 19mm (3/4”) good one side, fir plywood mounting 
backboards.  Treat backboards with wood preservative prior to installation and 
paint with primer and two (2) coats gray enamel before any equipment is 
mounted.  Provide plywood mounted boards unless specified otherwise in other 
sections.   

.4 Panelboards mounted on exterior concrete/block walls shall have minimum 3/4” 
air gap behind enclosure (to minimize condensation). 

.5 All transformers, motor control centers and floor-mounted distribution panels 
shall be mounted on 100mm (4”) concrete housekeeping pads.  The Electrical 
Subcontractor shall be responsible for provision of these pads.  

3.8 FIREPROOFING 

.1 Where cables or conduits pass through block or concrete walls and floors and any fire-
rated assembly, seal openings with firestopping systems that have been tested for specific 
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fire-resistance-rated construction conditions conforming to the construction assembly 
type, penetrating item type, annular space requirements, and fire-rating involved in each 
instance. 

.2 Provide products that upon curing, do not re-emulsify, dissolve, leach, breakdown or 
otherwise deteriorate over time from exposure to atmospheric moisture, sweating pipes, 
ponding water or other forms of moisture characteristic during and after construction. 

.3 Openings within walls and floors designed to accommodate cabling systems subjected to 
frequent cable changes shall be provided with re-enterable products. 

.4 Fire proofing of electrical cables, conduits, trays, etc, passing through fire barriers shall 
conform to local codes and inspection authorities. 

.5 Fire stop materials shall be asbestos free and have been tested in accordance with ASTM 
E-814, and ULC 1479. 

.6 Approved manufacturers: 

.1 Nelson Firestop Products 

.2 Specified Technologies 

.3 Hilti Firestop 

3.9 TESTING 

.1 Conduct and pay for tests including, but not limited to, the following systems: 

.1 Circuits originating from branch distribution panels. 

.2 Motors, heaters and associated control equipment including sequenced operation 
of systems where applicable. 

.2 Insulation Resistance Testing  

.1 Hi-pot all H.V. cable and equipment over 600 volts, to manufacturer’s 
specifications. 

.2 Megger circuits, feeders and equipment up to 350V with a 500V instrument. 

.3 Megger 350-600V circuits, feeders and equipment with a 1000V instrument. 

.4 Check resistance to ground before energizing. 

.3 Furnish Manufacturer’s Certificate or letter confirming that entire installation, as it 
pertains to each system, has been installed to manufacturer’s instructions.  Submit letter 
in accordance with this section. 

.4 Carry out tests in presence of Contract Administrator where directed. 

.5 Provide instruments, meters, equipment and personnel required to conduct tests during 
and at conclusion of project. 

.6 Submit test results in Maintenance Manuals. 

3.10 CARE, OPERATION AND START-UP 

.1 Instruct the City’s operating personnel in the operation, care and maintenance of 
equipment. Arrangement of such instructional sessions shall be done at a time convenient 
to the City. 
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.2 Arrange and pay for services of Manufacturer’s factory service engineer to supervise 
start-up of installation, check, adjust, balance and calibrate components. 

.3 Provide these services for such a period, and for as many visits as necessary to put 
equipment into operation, and ensure that operating personnel are conversant with all 
aspects of its care and operation. 

3.11 CLEANING 

.1 Final cleaning shall be done in accordance with the specification. 

.2 Final cleaning shall include, but not be limited to, all lighting reflectors, lenses, and other 
lighting surfaces that have been exposed to dust and dirt throughout the course of 
construction. 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Building wire and cable. 

.2 Metal clad cable. 

.3 Wiring connectors and connections. 

1.2 RELATED SECTIONS 

.1 Section 26 05 53 - Electrical Identification. 

1.3 REFERENCES 

.1 CSA-C22.1-15 - Canadian Electrical Code, Part I (23rd Edition), Safety Standard for 
Electrical Installations. 

.2 CSA C22.2 No. 0.3 - Test Methods for Electrical Wires and Cables. 

.3 CSA C22.2 No. 48-M90 (R2000) - Non-metallic Sheathed Cable. 

.4 CSA C22.2 No. 51 Armoured Cables. 

.5 CSA C22.2 No. 52-96 (R2000) - Underground Service-Entrance Cables. 

.6 CAN/CSA C22.2 No. 65-03 (CSA/UL/ANCE) – Wire Connectors. 

.7 CSA C22.2 No. 75-03 (CSA/UL/ANCE) - Thermoplastic-Insulated Wires and Cables. 

.8 CSA C22.2 No. 123 Aluminum Sheathed Cables. 

.9 CSA C22.2 No. 131 Type TECK 90 Cable. 

.10 CSA C22.2 No. 208-03 - Fire Alarm and Signal Cable. 

.11 NECA (National Electrical Contractors Association) - Standard of Installation. 

.12 NETA (International Electrical Testing Association) - ATS-2003 - Acceptance Testing 
Specifications for Electrical Power Distribution Equipment and Systems. 

.13 CSA (Canadian Standards Association). 

.14 ULC (Underwriters’ Laboratories of Canada). 

1.4 ADMINISTRATIVE REQUIREMENTS 

.1 Coordination: 

.1 Coordinate with other Work having a direct bearing on Work of this section. 

.2 Where wire and cable destination is indicated and routing is not shown, 
determine exact routing and lengths required. 

1.5 SUBMITTALS FOR INFORMATION 

.1 Section 01 33 00:  Submission procedures. 
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.2 Design Data:  Indicate voltage drop and ampacity calculations for aluminum conductors 
substituted for copper conductors. 

.3 Installation Data:  Indicate application conditions and limitations of use stipulated by 
product testing agency specified under Regulatory Requirements. 

1.6 CLOSEOUT SUBMITTALS 

.1 Section 01 78 10:  Submission procedures. 

.2 Record Documentation:  Record actual locations of components and circuits. 

1.7 QUALITY ASSURANCE 

.1 Manufacturer Qualifications:  Company specializing in manufacturing the Products 
specified in this section with minimum five (5) years documented experience. 

1.8 REGULATORY REQUIREMENTS 

.1 Conform to CSA-C22.1. 

.2 Provide products listed and classified by CSA or ULC and as suitable for the purpose 
specified and indicated. 

1.9 PROJECT CONDITIONS 

.1 Conductor sizes are based on copper unless indicated as aluminum or "AL". 

Part 2 Products 

2.1 BUILDING WIRE 

.1 Description:  Single conductor insulated wire. 

.2 Conductor:  Copper unless otherwise noted. 

.3 Insulation Voltage Rating:  600 volts. 

.4 Insulation:  Thermoplastic material rated 90 degrees C. 

2.2 METAL CLAD CABLE 

.1 Description:  Type TECK90. 

.2 Conductor:  Copper unless otherwise noted. 

.3 Insulation Voltage Rating:  600 volts. 

.4 Insulation Temperature Rating: 90 degrees C. 

.5 Insulation Material:  Cross-Linked Polyethylene RW90. 

.6 Armour Material:  Aluminum. 

.7 Armour Design:  Interlocked metal tape. 

.8 Jacket:  PVC. 

.9 Rating: Hazardous Location, CSA FT4 
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2.3 CONNECTORS 

.1 Pressure type connectors, fixture type splicing connectors, cable clamps and lugs, as 
required. 

Part 3 Execution 

3.1 EXAMINATION 

.1 Verify that field measurements are as indicated. 

.2 Verify that interior of building has been protected from weather. 

.3 Verify that mechanical Work likely to damage wire and cable has been completed. 

.4 Verify that raceway installation is complete and supported. 

3.2 PREPARATION 

.1 Completely and thoroughly swab raceway before installing wire. 

3.3 WIRING METHODS 

.1 Concealed Dry Interior Locations:  Use only armoured cable and building wire in 
raceway. 

.2 Exposed Dry Interior Locations:  Use only building wire in raceway. 

.3 Above Accessible Ceilings:  Use only armoured cable, metal clad cable, and building 
wire in raceway. 

.4 Wet or Damp Interior Locations:  Use only metal clad cable, armoured cable with jacket, 
and building wire in raceway. 

.5 Exterior Locations:  Use only building wire Type RWU90 insulation in raceway, metal 
clad cable, and armoured cable with jacket. 

.6 Underground Installations:  Use only direct burial cable, armoured cable with jacket, and 
metal clad cable. 

3.4 INSTALLATION 

.1 Route wire and cable as required to meet project conditions. 

.2 Install cable to the CSA-C22.1. 

.3 Use solid conductor for feeders and branch circuits 10 AWG and smaller. 

.4 Use stranded conductors for control circuits. 

.5 Use conductor not smaller than 12 AWG for power and lighting circuits. 

.6 Use conductor not smaller than 16 AWG for control circuits. 

.7 User conductors sized to accommodate a maximum 3% voltage drop for the length of the 
circuit as per the following table: 

Maximum Conductor Length for 120V 
Branch Circuits 
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Breaker 
Size[A] 

Conductor 

Size [AWG] 
Max Length 

[m] 

15A 

#12 20 
#10 35 
#8 55 
#6 90 

20A 

#12 15 
#10 25 
#8 40 
#6 65 
#4 110 

30A 

#10 15 
#8 25 
#6 45 
#4 70 

 

.8 Pull all conductors into raceway at same time. 

.9 Use suitable wire pulling lubricant for building wire 4 AWG and larger. 

.10 Protect exposed cable from damage. 

.11 Include the following three paragraphs if cable is specified. 

.12 Use suitable cable fittings and connectors. 

.13 Neatly train and lace wiring inside boxes, equipment, and panelboards. 

.14 Clean conductor surfaces before installing lugs and connectors. 

.15 Make splices, taps, and terminations to carry full ampacity of conductors with no 
perceptible temperature rise. 

.16 Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.  Tape 
uninsulated conductors and connector with electrical tape to 150 percent of insulation 
rating of conductor. 

.17 Use solderless pressure connectors with insulating covers for copper conductor splices 
and taps, 8 AWG and smaller. 

.18 Use insulated spring wire connectors with plastic caps for copper conductor splices and 
taps, 10 AWG and smaller. 

.19 Identify wire and cable to Section 26 05 53.  Identify each conductor with its circuit 
number or other designation indicated. 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Bonding. 

1.2 REFERENCES 

.1 CSA-C22.1-15 - Canadian Electrical Code, Part I (23rd Edition), Safety Standard for 
Electrical Installations. 

.2 IEEE 81-2012 IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and 
Earth Surface Potentials of a Grounding System. 

1.3 SYSTEM DESCRIPTION 

.1 Existing grounding system. 

1.4 SUBMITTALS FOR REVIEW 

.1 Section 01 33 00:  Submission procedures. 

.2 Product Data:  Provide for grounding electrodes and connections. 

1.5 SUBMITTALS FOR INFORMATION 

.1 Section 01 33 00:  Submission procedures. 

.2 Test Reports:  Indicate overall resistance to ground. 

1.6 CLOSEOUT SUBMITTALS 

.1 Section 01 78 10:  Submission procedures. 

.2 Record Documentation:  Record actual locations of components and grounding 
electrodes. 

.3 Certificate of Compliance:  Indicate approval of installation by authority having 
jurisdiction. 

1.7 QUALITY ASSURANCE 

.1 Manufacturer Qualifications:  Company specializing in manufacturing the Products 
specified in this section with minimum three (3) years experience. 

1.8 REGULATORY REQUIREMENTS 

.1 Products:  Listed and classified by ULC and/or CSA as suitable for the purpose specified 
and indicated. 

Part 2 Products 

2.1 MECHANICAL CONNECTORS 

.1 Material:  Bronze. 
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2.2 WIRE 

.1 Material:  Stranded copper. 

.2 Grounding Electrode Conductor:  Size to meet CSA-C22.1 requirements. 

Part 3 Execution 

3.1 EXAMINATION 

.1 Verify that final backfill and compaction has been completed before driving rod 
electrodes. 

3.2 INSTALLATION 

.1 Provide bonding to meet Regulatory Requirements. 

.2 Exposed conductors shall be protected from mechanical injury. 

.3 Mechanical connections shall be used for bonding connections to equipment.  Soldered 
joints shall not be permitted. 

.4 Buried connections of grounding and bonding conductors shall be made using exothermic 
welding process. 

.5 Provide bonding wire connected to both ends of flexible conduit.  Neatly attach to 
exterior of flexible conduit. 

.6 Provide separate ground conductors for all exterior pole mounted luminaires. 

.7 Interface with Site grounding system. 

.8 Bonding connections shall be made using a star configuration.  Loop connections shall be 
avoided. 

.9 Single conductor cables with metallic armour shall be bonded at the supply end only.  
Provide non-metallic entry plates for load end terminations.  Provide a separate bonding 
conductor. 

.10 Provide separate bonding conductor in all non-metallic raceways. 

.11 Equipment Grounding Conductor:  Provide separate, insulated conductor within each 
feeder and branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing. 

3.3 SYSTEM GROUNDING 

.1 Install system and circuit grounding connection to neutral points of 600V and 208V 
systems. 

.2 Grounding conductors shall be routed in or adjacent to primary conduits or cables. 

3.4 EQUIPMENT BONDING 

.1 Install bonding connections to typical equipment included in, but not necessarily limited 
to: 

.1 Distribution Panels 

.2 Motor Frames 
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.3 Control Panels 

.4 Outdoor lighting 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Conduit and equipment supports. 

.2 Anchors and fasteners. 

1.2 REFERENCES 

.1 CSA-C22.1-15 - Canadian Electrical Code, Part I (23rd Edition), Safety Standard for 
Electrical Installations. 

.2 CECA - Canadian Electrical Contractors Association. 

.3 CSA (Canadian Standards Association). 

.4 ULC (Underwriters Laboratories Canada Inc.). 

1.3 SUBMITTALS FOR REVIEW 

.1 Section 01 33 00:  Submission procedures. 

.2 Product Data:  Provide manufacturer's catalogue data for fastening systems. 

1.4 REGULATORY REQUIREMENTS 

.1 Provide products listed and classified by CSA and as suitable for purpose specified and 
shown. 

Part 2 Products 

2.1 PRODUCT REQUIREMENTS 

.1 Materials and Finishes:  Provide adequate corrosion resistance. 

.2 Provide materials, sizes, and types of anchors, fasteners and supports to carry the loads of 
equipment and conduit.  Consider weight of wire in conduit when selecting products. 

.3 Anchors and Fasteners: 

.1 Concrete Structural Elements:  Use expansion anchors. 

.2 Steel Structural Elements:  Use beam clamps and spring steel clips. 

.3 Concrete Surfaces:  Use expansion anchors. 

.4 Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use toggle bolts and 
hollow wall fasteners. 

.5 Solid Masonry Walls:  Use expansion anchors. 

.6 Sheet Metal:  Use sheet metal screws. 

.7 Wood Elements:  Use wood screws. 
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2.2 STEEL CHANNEL 

.1 U-shape, galvanized steel, size 1.6" x 1.6" (40 x 40 mm), 0.1" (2.5 mm)  thick,  surface-
mounted,  suspended or set in poured concrete walls and ceilings as required. 

Part 3 Execution 

3.1 INSTALLATION 

.1 Install products to manufacturer's written instructions. 

.2 Provide anchors, fasteners, and supports to CSA-C22.1. 

.3 Do not fasten supports to pipes, ducts, mechanical equipment, and conduit. 

.4 Do not use powder-actuated anchors. 

.5 Obtain permission from the Contract Administrator before using powder-actuated 
anchors. 

.6 Do not drill or cut structural members. 

.7 Obtain permission from the Contract Administrator before drilling or cutting structural 
members. 

.8 Do not use plastic cable ties. 

.9 Fabricate supports from structural steel or steel channel.  Rigidly weld members or use 
hexagon head bolts to present neat appearance with adequate strength and rigidity.  Use 
spring lock washers under all nuts. 

.10 Install surface-mounted cabinets and panelboards with minimum of four anchors. 

.11 In wet and damp locations use steel channel supports to stand cabinets and panelboards 
25 mm (1 inch) off wall. 

.12 Use sheet metal channel to bridge studs above and below cabinets and panelboards 
recessed in hollow partitions. 

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Metal conduit. 

.2 Flexible metal conduit. 

.3 Liquid tight flexible metal conduit. 

.4 Electrical metallic tubing. 

.5 Non metallic conduit. 

.6 Electrical Non metallic conduit. 

1.2 RELATED SECTIONS 

.1 Section 26 05 00 – Common Work Results for Electrical. 

.2 Section 26 05 34 - Boxes. 

.3 Section 26 05 26 - Grounding And Bonding. 

.4 Section 26 05 29 - Electrical Supporting Devices. 

.5 Section 26 05 53 - Electrical Identification. 

1.3 REFERENCES 

.1 CSA-C22.1-15 - Canadian Electrical Code, Part I (23rd Edition), Safety Standard for 
Electrical Installations. 

.2 CAN/CSA-C22.2 No. 18.1-04 (R2009) - Metallic Outlet Boxes. 

.3 CSA C22.2 No.45 - Rigid Metal Conduit. 

.4 CAN/CSA-C22.2 No. 45.1-07 - Electrical Rigid Metal Conduit - Steel. 

.5 CSA-C22.2 No. 56-04 - Flexible Metal Conduit and Liquid-Tight Flexible Metal 
Conduit. 

.6 CSA-C22.2 No. 83.1-07 - Electrical Metallic Tubing - Steel. 

.7 CSA-C22.2 No. 211.1-06 - Rigid Types EB1 and DB2/ES2 PVC Conduit. 

.8 CSA C22.2 No.211.2 - Rigid PVC (Unplasticized) Conduit. 

.9 CSA-C22.2 No. 2420-09 - Belowground reinforced thermosetting resin conduit (RTRC) 
and fittings. 

.10 CSA-C22.2 No. 227.1-06 - Electrical Nonmetallic Tubing. 

.11 CSA-C22.2 No. 227.2.1-04 - Liquid-Tight Flexible Nonmetallic Conduit. 

.12 CSA (Canadian Standards Association). 

.13 UL (Underwriters Laboratories Inc.). 
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1.4 ADMINISTRATIVE REQUIREMENTS 

.1 Section 01 33 00:  Project management and coordination procedures. 

.2 Coordination: 

.1 Coordinate with other Work having a direct bearing on Work of this section. 

1.5 CLOSEOUT SUBMITTALS 

.1 Section 01 78 10:  Submission procedures. 

.2 Record Documentation:  Accurately record actual routing of conduits equal to or larger 
than 53mm(2”). 

1.6 REGULATORY REQUIREMENTS 

.1 Design conduit size to CSA-C22.1. 

.2 Provide products listed and classified by CSA or ULC as suitable for purpose specified 
and shown. 

1.7 DELIVERY, STORAGE, AND PROTECTION 

.1 Accept conduit on Site.  Inspect for damage. 

.2 Protect conduit from corrosion and entrance of debris by storing above grade.  Provide 
appropriate covering. 

.3 Protect PVC conduit from sunlight. 

Part 2 Products 

2.1 CONDUIT REQUIREMENTS 

.1 Minimum Size:  21mm(3/4 inch) unless otherwise specified. 

.2 Wet and Damp Locations:  Use non-metallic conduit. 

.3 Dry Locations: 

.1 Concealed:  Use electrical metallic tubing. 

.2 Exposed:  Use electrical metallic tubing. 

.4 Hazardous Areas: Use rigid steel conduit or teck cable complete with conduit seal fittings 
and compound. 

2.2 METAL CONDUIT 

.1 Rigid Steel Conduit:  C22.2 No. 45.1. 

.2 Fittings and Conduit Bodies:  All steel fittings. 

2.3 FLEXIBLE METAL CONDUIT 

.1 Description:  Interlocked steel construction. 

.2 Fittings:  CSA C22.2 No. 56. 
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.3 Provide a separate ground wire in all flexible metal conduit. 

2.4 LIQUID TIGHT FLEXIBLE METAL CONDUIT 

.1 Description:  Interlocked steel construction with PVC jacket. 

.2 Fittings:  CSA C22.2 No. 56. 

.3 Provide a separate ground wire in all liquid tight flexible metal conduit. 

2.5 ELECTRICAL METALLIC TUBING (EMT) 

.1 Description:  CSA C22.2 N0. 83.1; galvanized tubing. 

.2 Fittings and Conduit Bodies:  CSA C22.2 No. 83.1; steel, set screw type. 

.3 Refer to Section 26 05 53 for colour requirements. 

2.6 NON-METALLIC CONDUIT 

.1 Description:  CSA C22.2 No. 211.2; PVC. 

.2 Fittings and Conduit Bodies:  CSA C22.2 No. 211.2. 

.3 Provide a separate ground wire in all non-metallic conduit 

2.7 ELECTRICAL NON-METALLIC TUBING 

.1 Description:  CSA 227.1. 

.2 Fittings and Conduit Bodies:  CSA 227.1.  

.3 Provide a separate ground wire in all electrical non-metallic tubing. 

2.8 FITTINGS 

.1 Fittings shall be manufactured for use with conduit specified. 

.2 Insulated throat liners on connectors. 

.3 Steel raintight connector fittings complete with O-rings, for use on weatherproof or 
sprinklerproof enclosures.  Steel raintight couplings shall be used for surface conduit 
installation exposed to moisture or sprinkler heads.  Steel raintight connectors shall be 
used for all top entries to panels, contactors and motor control centres. 

.4 Expansion fittings 

.1 Outdoor locations - Weatherproof expansion fittings with internal bonding 
assembly, suitable for 100mm(4") or 200mm(8") linear expansion. 

.2 Wet and Damp Locations - Watertight expansion fittings with integral bonding 
jumper suitable for linear expansion, and 21mm(3/4") deflection in all directions, 
as required. 

.3 Panel Entry - Weatherproof expansion fittings for linear expansion as required. 

.4 PVC Conduit - O-ring type expansion fittings. 

.5 Flexible watertight conduit between junction boxes with integral bonding jumper 
suitable for linear and lateral movement greater than 19mm(3/4”). 
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Part 3 Execution 

3.1 EXAMINATION 

.1 Verify existing conditions before starting work. 

.2 Verify that field measurements are as shown on Drawings. 

.3 Verify routing and termination locations of conduit prior to rough-in. 

.4 Conduit routing is shown on Drawings in approximate locations unless dimensioned.  
Route as required to complete wiring system. 

.5 Drawings do not contain all conduits.  Provide all conduit as required for a complete 
system. 

.6 All conduit sizes indicated on drawings are minimum sizes unless otherwise noted.  
Where larger conduit sizes are required to meet Canadian Electrical Code requirements, 
Electrical Subcontractor shall provide larger size at no additional cost.  Increase conduit 
size at no extra costs where required to accommodate length of run and voltage drop 
requirements in accordance with Canadian Electrical Code requirements. 

3.2 INSTALLATION 

.1 Install conduit to CSA C22.1. 

.2 Arrange supports to prevent misalignment during wiring installation. 

.3 Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, 
clevis hangers, and split hangers. 

.4 Group related conduits; support using conduit rack. 

.5 Construct rack using steel channel.  Provide space on each for 25% additional conduits. 

.6 Fasten conduit supports to building structure and surfaces to Section 26 05 29. 

.7 Do not support conduit with wire or perforated pipe straps.  Remove wire used for 
temporary supports. 

.8 Do not attach conduit to ceiling support wires. 

.9 Arrange conduit to maintain headroom and present neat appearance. 

.10 Provide flexible metal conduit for all connections to motors, recessed lighting, suspended 
lighting, transformers, and equipment subject to movement or vibration.  

.11 Conduit Routing: 

.1 All conduit shall be concealed except in mechanical and electrical rooms or as 
otherwise noted. 

.2 Where surface conduit is installed: 
.1 Locate more than 2000mm(78 inches) from infrared or gas-fired heaters. 
.2 Group conduits on suspended or surface rack support. 

.3 Route conduit parallel and perpendicular to walls. 

.4 Route conduit installed above accessible ceilings parallel and perpendicular to 
walls. 



Pan Am Pool CONDUIT Section 26 05 33 
Valve and Services Replacement  Page 5 
Bid Opportunity 383-2016  2016-04-19 
 

  

.5 Route conduit through roof openings for piping and ductwork or through suitable 
roof jack with pitch pocket. 

.6 Route conduit in and under slab from point-to-point. 

.7 Do not route conduits through structural members unless otherwise indicated. 

.8 Do not route conduit through terrazzo or concrete toppings unless otherwise 
indicated. 

.9 Do not route conduit horizontally in masonry walls unless otherwise indicated. 

.12 All conduit below grade shall be sloped to provide drainage away from the building. 

.13 Maintain adequate clearance between conduit and piping. 

.14 Maintain 300mm(12 inch) clearance between conduit and surfaces with temperatures 
exceeding 40 degrees C(104 degrees F). 

.15 Cut conduit square using saw or pipe cutter; de-burr cut ends. 

.16 Bring conduit to shoulder of fittings; fasten securely. 

.17 Where threaded connections are used, threads shall be of sufficient length to ensure a 
tight connection. 

.18 Where conduit becomes blocked, remove and replaced blocked sections. 

.19 Join non-metallic conduit using cement as recommended by manufacturer. 

.1 Wipe non-metallic conduit dry and clean before joining. 

.2 Apply full even coat of cement to entire area inserted in fitting. 

.3 Allow joint to cure for 20 minutes, minimum. 

.20 Use conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations and to 
cast boxes. 

.21 Install no more than equivalent of three 90-degree bends between boxes. 

.1 Use conduit bodies to make sharp changes in direction, as around beams. 

.2 Use hydraulic one-shot bender to fabricate and factory elbows for bends in metal 
conduit larger than 53mm(2 inch) size. 

.3 All metallic conduit shall be bent cold.  Replace sections where conduit is kinked 
or flattened by more than 10% of its original diameter. 

.22 Avoid moisture traps; provide junction box with drain fitting at low points in conduit 
system. 

.23 Ensure conduit systems are dry prior to installation of wiring. 

.24 Provide suitable fittings to accommodate expansion and deflection where conduit crosses 
seismic and control expansion joints, and where conduit transitions from below to above 
grade. 

.25 Provide polypropylene pull string in each empty conduit except sleeves and nipples. 

.26 Use suitable caps to protect installed conduit against entrance of dirt and moisture. 

.27 Ground and bond conduit to Section 26 05 26. 

.28 Identify conduit to Section 26 05 53. 



Pan Am Pool CONDUIT Section 26 05 33 
Valve and Services Replacement  Page 6 
Bid Opportunity 383-2016  2016-04-19 
 

  

END OF SECTION 
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Part 1 General 

1.1 SECTION INCLUDES 

.1 Wall and ceiling outlet boxes. 

.2 Pull and junction boxes. 

1.2 REFERENCES 

.1 CAN/CSA-C22.2 No. 18.1-04 (R2009) - Metallic Outlet Boxes. 

.2 CSA-C22.1-15 - Canadian Electrical Code, Part I (23rd Edition), Safety Standard for 
Electrical Installations. 

.3 CAN/CSA-C22.2 No. 18.1-04 (R2009) - Metallic Outlet Boxes. 

.4 CSA-C22.2 No. 40-1989 (R2004) - Cutout, Junction and Pull Boxes. 

.5 CAN/CSA-C22.2 No. 85-M89 (R2010) - Rigid PVC Boxes and Fittings. 

.6 CSA (Canadian Standards Association). 

.7 UL (Underwriters Laboratories Inc.). 

1.3 ADMINISTRATIVE REQUIREMENTS 

.1 Coordination: 

.1 Coordinate with other Work having a direct bearing on Work of this section. 

1.4 CLOSEOUT SUBMITTALS 

.1 Section 01 78 10:  Submission procedures. 

.2 Record Documentation:  Record actual locations and mounting heights of outlet, pull, and 
junction boxes on project record documents. 

1.5 REGULATORY REQUIREMENTS 

.1 Provide products listed and classified by UL, testing firm acceptable to the authority 
having jurisdiction, CSA and as suitable for the purpose specified and indicated. 

Part 2 Products 

2.1 OUTLET BOXES 

.1 Sheet Metal Outlet Boxes:  CSA-C22.2 No. 18, galvanized steel. 

.1 Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment 
supported; include 13 mm(1/2 inch) male fixture studs where required. 

.2 Concrete Ceiling Boxes:  Concrete type. 

.2 Non-metallic Outlet Boxes:  CSA-C22.2 No. 18. 
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.3 Cast Boxes:  CSA-C22.2 No. 18, Type FD, cast ferric alloy.  Provide gasketed cover by 
box manufacturer.  Provide threaded hubs. 

.4 In-wall Boxes: 18 gauge white powder coated steel complete with trim ring, will accept 
standard single gang outlet boxes, wiring devices and cover plates, complete with screw-
on steel cover with cable exit. 

.5 Wall Plates for Finished Areas. 

2.2 PULL AND JUNCTION BOXES 

.1 Sheet Metal Boxes:  CSA-C22.2 No. 18, galvanized steel. 

.2 Hinged Enclosures. 

.3 Surface Mounted Cast Metal Box:  CSA-C22.2 No. 18, Type [4] [6] and; flat-flanged, 
surface mounted junction box: 

.1 Cover:  Provide with ground flange, neoprene gasket, and stainless steel cover 
screws. 

Part 3 Execution 

3.1 EXAMINATION 

.1 Verify existing conditions before starting Work. 

3.2 INSTALLATION 

.1 Install boxes to CSA-C22.1. 

.2 Install in locations as shown on drawings, and as required for splices, taps, wire pulling, 
equipment connections and compliance with regulatory requirements. 

.3 Set wall mounted boxes at elevations to accommodate mounting heights specified in 
section for outlet device and as indicated. 

.4 Electrical boxes are shown on drawings in approximate locations unless dimensioned.  
Adjust box location up to 3 m(10 ft) if required to accommodate intended purpose. 

.5 Maintain headroom and present neat mechanical appearance. 

.6 Install pull boxes and junction boxes above accessible ceilings and in unfinished areas 
only. 

.7 Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 150 mm(6 
inches) from ceiling access panel or from removable recessed luminaire. 

.8 Coordinate mounting heights and locations of outlets mounted above counters, benches, 
and backsplashes. 

.9 Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan. 

.10 Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices. 

.11 Use flush mounting outlet box in finished areas. 

.12 Locate flush mounting box in masonry wall to require cutting of masonry unit corner 
only.  Coordinate masonry cutting to achieve neat opening. 
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.13 Do not install flush mounting box back-to-back in walls; provide minimum 150 mm(6 
inches) separation.  Provide minimum 600 mm(24 inches) separation in acoustic rated 
walls. 

.14 Secure flush mounting box to interior wall and partition studs.  Accurately position to 
allow for surface finish thickness. 

.15 Use stamped steel bridges to fasten flush mounting outlet box between studs. 

.16 Install flush mounting box without damaging wall insulation or reducing its effectiveness. 

.17 Use in-wall boxes for wall mounted television and smart board power and 
communications applications. 

.18 Do not install in-wall box back-to-back in walls; provide minimum 150 mm(6 inches) 
separation.  Provide minimum 600 mm(24 inches) separation in acoustic rated walls. 

.19 Secure in-wall box to interior wall and partition studs.  Accurately position to allow for 
surface finish thickness. 

.20 Use stamped steel bridges to fasten in-wall outlet box between studs. 

.21 Install in-wall mounting box without damaging wall insulation or reducing its 
effectiveness. 

.22 Use adjustable steel channel fasteners for hung ceiling outlet box. 

.23 Do not fasten boxes to ceiling support wires. 

.24 Support boxes independently of conduit. 

.25 Use gang box where more than one device is mounted together.  Do not use sectional 
box. 

.26 Use gang box with plaster ring for single device outlets. 

.27 Use cast outlet box in exterior locations and wet locations. 

.28 Large Pull Boxes:  Use hinged enclosure in interior dry locations, surface-mounted cast 
metal box in other locations. 

3.3 ADJUSTING 

.1 Adjust flush-mounting outlets to make front flush with finished wall material. 

.2 Install knockout closures in unused box openings. 

3.4 CLEANING 

.1 Section 01 74 00:  Cleaning installed Work. 

.2 Clean interior of boxes to remove dust, debris, and other material. 

.3 Clean exposed surfaces and restore finish. 

END OF SECTION 
 



Pan Am Pool ELECTRICAL IDENTIFICATION Section 26 05 53 
Valve and Services Replacement  Page 1 
Bid Opportunity 383-2016  2016-04-19 
 

  

Part 1 General 

1.1 SECTION INCLUDES 

.1 Nameplates and labels. 

.2 Wire markers. 

.3 Conduit markers. 

1.2 RELATED SECTIONS 

1.3 REFERENCES 

.1 CSA (Canadian Standards Association). 

.2 ULC (Underwriters Laboratories of Canada). 

1.4 SUBMITTALS FOR REVIEW 

.1 Section 01 33 00:  Submission procedures. 

.2 Product Data:  Provide catalogue data for nameplates, labels, and markers. 

.3 Installation Data:  Provide list of all equipment requiring nameplates complete with 
associated nameplate configuration for review. 

1.5 REGULATORY REQUIREMENTS 

.1 Provide products listed and classified by CSA or ULC and as suitable for purpose 
specified and shown. 

1.6 LANGUAGE 

.1 All identification shall be in English. 

Part 2 Products 

2.1 NAMEPLATES AND LABELS 

.1 Nameplates:  Engraved three-layer laminated plastic, white letters on blue background for 
normal power and systems, white letters on red background for life safety power and 
systems, and white letters on orange background for standby power and systems. 

.1 Locations: 
.1 Electrical distribution, motor control centres, disconnect switches, 

panelboards and control equipment enclosures. 
.1 Nameplate shall include: 

.1 Distribution Name 

.2 Distribution Voltage, Phase, Wires, Amperage 

.3 Room Location 

.4 Fed From: 
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.1 Panel Name 

.2 Supplying Breaker Size/Poles 

.3 Room Location 
.2 Mechanical equipment disconnect switches: 

.1 Nameplate shall include: 
.1 Mechanical Equipment Mark 
.2 Panel Name & Circuit number 

.2 Letter Size: 
.1 Use 6 mm(1/4 inch) letters for identifying equipment mark designations 

and system types. 
.2 Use 3 mm(1/8 inch) letters for identifying supporting information. 
.3 Use 6 mm(1/4 inch) letters for identifying grouped equipment and loads. 

.3 Nameplates on exterior equipment shall be UV & weather resistant. 

.4 Wording on nameplates shall be approved prior to manufacture.  Submit schedule 
of nameplates and wording. 

.2 Labels:  Plastic self-adhesive non-smear labels with 5 mm(3/16 inch) black letters on 
white background. 

.1 Locations: 
.1 Wiring devices, including lighting control devices and receptacles. 

.1 Label shall include: 
.1 Indicate associated panel and circuit number. 
.2 E.g. “A-32” (A is for Panel-A, and 32 is the circuit 

number) 
.3 Lighting controls to include brief description of lighting 

being controlled. 
.4 E.g. “Pendants” 

.2 Voice/Data Outlets 
.1 Label shall include: 

.1 Indicate associated rack or cabinet name 

.2 Indicate associated patch panel and drop number 

.3 E.g. “IDC-A-13” (IDC is for rack name, patch panel A, 
drop number 13) 

.3 Voice/Data Patch Panels 
.1 Label shall include: 

.1 Indicate associated rack or cabinet name 

.2 Indicate patch panel name. 

.3 E.g. “IDC-A” (IDC is for rack name, patch panel A) 

2.2 WIRE MARKERS 

.1 Description:  Tape type wire markers. 

.2 Locations:   
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.1 Each conductor at panelboard gutters, pull boxes, outlet and junction boxes and 
each load connection. 
.1 Legend: 

.1 Power and Lighting Circuits:  Branch circuit or feeder number 
indicated on drawings. 

.2 Control Circuits:  Control wire number indicated on Shop 
Drawings. 

.2 Voice/Data drops including both ends of cable. 
.1 Label shall include: 

.1 Indicate associated rack or cabinet name 

.2 Indicate associated patch panel and drop number 

.3 E.g. “IDC-A-13” (IDC is for rack name, patch panel A, drop 
number 13) 

2.3 CONDUIT MARKERS 

.1 Manufacturers: 

.1 Brady; Product: BMP71 Indoor/Outdoor Vinyl Labels. 

.2 Substitutions:  Refer to Section 26 05 00. 

.2 Description:  Vinyl label. 

.3 Location:  Provide markers for each conduit longer than 4.7 m(10 ft). 

.4 Spacing:  6 m(20 ft) on centre. 

.5 Colour: 

.1 Normal Power System: Blue 

.2 Life-Safety Power System: Red 

.3 Standby Power System: Orange 

.4 Fire Alarm System:  Red. 

.5 Communication System: Yellow 

.6 Security Systems: Black 

.7 Nursecall Systems: Pink 

.8 Controls System: White 

.6 Legend: 

.1 600 Volt System:  600V. 

.2 120/208 Volt System:  120/208V. 

.3 Fire Alarm System:  FIRE ALARM. 

.4 Communication System:  
.1 VOICE 
.2 DATA 
.3 VOICE/DATA 

.5 Public Address System: PA 

.6 CCTV System: CCTV 
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.7 Access Control System: ACCESS CONTROL 

.8 Intrusion System: INTRUSION 

.9 Nursecall System: NURSECALL 

.10 Controls System: CONTROLS 

Part 3 Execution 

3.1 PREPARATION 

.1 Degrease and clean surfaces to receive nameplates and labels. 

3.2 APPLICATION 

.1 Install nameplate and label parallel to equipment lines. 

.2 Secure nameplate to equipment front using rivets or screws. 

.3 Paint coloured band on each conduit longer than 2 m(6 ft). 

.4 Paint bands 6 m(20 ft) on centre. 

.5 Colour: 

.1 600 Volt System:  Orange 

.2 208 Volt System:  Blue 

.3 Fire Alarm System:  Red. 

.4 Communication System: Yellow 

.5 Security Systems: Black 

.6 Nursecall Systems: Purple 

.7 Controls System: White 

.6 Identify underground conduits using underground warning tape.  Install one tape per 
trench at 75 mm(3 inches) below finished grade. 

.7 Provide identification on all junction box covers indicating associated system, panel and 
circuit numbering using permanent marker. 

END OF SECTION 


	260500 - Common Work Results for Electrical
	Part 1 General
	1.1 REFERENCES
	.1 CSA-C22.1-15 - Canadian Electrical Code, Part I (23rd Edition), Safety Standard for Electrical Installations.
	.2 CSA-CAN3-C235-83 (R2010).
	.3 CSA (Canadian Standards Association).
	.4 ULC (Underwriters’ Laboratories of Canda.).
	.5 ASTM E-814, - Fire Tests of Penetration Fire Stops.
	.6 ANSI/ UL1479 - Fire Tests of Through Penetration Firestops

	1.2 REGULATORY REQUIREMENTS
	.1 Conform to CSA-C22.1-15.
	.2 Comply with all CSA Electrical Bulletins in force at time of Bid Opportunity.
	.3 Comply with all City of Winnipeg by-laws, ordinances, codes, rulings, and other requirements.
	.4 Comply with requirements of the electrical supply authority and the local inspection authority.
	.5 Products:  Listed and classified by CSA, or ULC and as suitable for the purpose specified and indicated.  Where there is no alternative to supplying equipment which is not CSA certified, obtain special approval from the appropriate Inspection Depar...

	1.3 DEFINITIONS
	.1 The following are definitions of terms and expressions used in the specification:
	.1 Inspection Authority: agent of any authority having jurisdiction over construction standards associated with any part of electrical Work on Site.
	.2 Supply Authority: electrical power utility company responsible for delivery of electrical power to project.
	.3 Electrical Code: Canadian Electrical Code or Local Code in effect at project location.
	.4 Indicated: as shown on contract drawings or noted in Contract Documents.
	.5 Install:  To remove from Site storage, move or transport to intended location, install in position, connect to utilities, repair Site caused damage, and make ready for use.
	.6 Supply:  To acquire or purchase, ship or transport to the Site, unload, remove packaging to permit inspection for damage, re-package, replace damaged items, and safely store on-Site.
	.7 Provide: Wherever the term "provide" is used in relationship to equipment, conduit and other materials specified for the Work, it means "supply, install, connect and leave in working order all materials and necessary wiring, supports, access panels...
	.8 Typical: A representative characteristic that is standard for all installations whether individually noted or not throughout the documents. “Typical” applies to each individual or combined installation except where specifically noted or otherwise i...
	.9 Exposed: Any Work not concealed in wall, shaft, or ceiling cavities or spaces.  Work behind doors, in closets or cupboards or under counters is considered exposed.
	.10 New:  Produced from new materials.
	.11 Renewed:  Produced or rejuvenated from an existing material to like-new condition to serve a new or existing service.
	.12 Defective:  A condition determined exclusively by the Contract Administrator.


	1.4 PERMITS & FEES
	.1 Submit all quantities of drawings and specifications necessary for examination and approval to Electrical Permit Department and Electrical Supply Authority prior to commencement of Work.
	.2 Obtain and pay for all permits necessary for the electrical installation.

	1.5 INSPECTION
	.1 Furnish a Certificate of Acceptance from the Inspection Authorities on completion of Work.  Copies of Certificate shall be included in Maintenance Manuals.
	.2 Certificate of Inspection and Approval shall be submitted before final payment may be considered to be due.
	.3 During the course of the project construction, the Contract Administrator will carry out periodic Site reviews and prepare a deficiency list for remedial action by the Electrical Subcontractor.  When requested, the Electrical Subcontractor shall re...

	1.6 SUBMITTALS FOR REVIEW
	.1 Section 01 33 00:  Submission procedures.
	.2 Submit shop drawings and product data for review by the Contract Administrator. All drawings shall be in English and metric dimensions or in imperial where indicated. Manufacture of equipment shall not commence until shop drawings have been reviewed.
	.3 Shop drawings shall be submitted electronically in PDF format documents to shopdrawings@eppsiepman.com.
	.4 Shop drawings shall be reviewed by the Electrical Subcontractor, Contractor, and where applicable the Utility prior to submittal to Contract Administrator, confirming that they meet all the design requirements.
	.5 Indicate details of construction, dimensions, capacities, weights and electrical performance characteristics of equipment or material.
	.6 Where applicable, include wiring, single line and schematic diagrams.
	.7 Include wiring drawings or diagrams showing inter-connection with Work of other sections.
	.8 Provide scaled drawings showing layout of all electrical equipment and coordination of same with mechanical equipment in all electrical, electrical/mechanical and voice data rooms.
	.9 Submit samples in accordance with General Conditions. Samples shall be forwarded to the Contract Administrator’s office and returned. Approved samples will be retained until after Bid Opportunity closing, then all samples will be returned except fo...
	.10 Submit shop drawings of service entrance equipment to utilities.
	.11 Material submitted for review shall be marked up bear the Contractor’s and where applicable the Utility’s reviewed stamp.

	1.7 CLOSEOUT SUBMITTALS
	.1 Section 01 78 10:  Submission procedures.
	.2 Maintenance Data:
	.1 Provide operation and maintenance data for incorporation into Maintenance Manuals.
	.2 Include details of design elements, construction features, component function and maintenance requirements, to permit effective start-up, operation, maintenance, repair, modification, extension and expansion of any portion or feature of installation.
	.3 Include technical data, product data, supplemented by bulletins, component illustrations, exploded views, technical descriptions of items, and parts lists. Advertising or sales literature not acceptable.
	.4 Include wiring and schematic diagrams and performance curves.
	.5 Include names and addresses of local suppliers for items included in Maintenance Manuals.
	.6 Include system certifications where applicable.
	.7 Certificate of Acceptance from the Inspection Authorities.
	.8 Include a list of maintenance materials provided in each related section.
	.9 Include all warranty information.
	.10 Submit Maintenance Manuals to the Contract Administrator for review. Manuals that are incomplete shall be returned to the Electrical Subcontractor for completion. Completed manuals shall be submitted, to the satisfaction of the Contract Administra...

	.3 Maintenance Materials:
	.1 Provide maintenance materials as specified. Include a list of the maintenance materials in each related section of the operation and maintenance data.
	.2 Turn materials over to the City in an orderly fashion upon completion of installation.

	.4 Record Documentation:
	.1 Project record documents shall be submitted to the Contract Administrator in AutoCAD file format.  Electrical Subcontractor shall be responsible for the production of the record documents.  Electronic copies of the design AutoCAD files will be avai...
	.2 Project record documents shall comprise a complete and accurate record of the actual electrical installation.  Record drawings that are inaccurate or incomplete shall be returned to the Electrical Subcontractor for correction and completion.
	.3 Record drawings shall contain a stamp bearing the words “Record Drawing” or “As-Built Drawing”, the Electrical Subcontractor’s company name, date, and the Electrical Subcontractor’s signature.
	.4 The Contract Administrators will recommend a suitable deficiency holdback until accurate and complete record drawings have been submitted in acceptable form.
	.5 Indicate on record drawings, location of all buried services. This information is to be certified correct by Contract Administrator before backfilling commences.
	.6 Record actual size and location of all cables including depth of cables where buried.
	.7 Contractor to take all schedules/details from specification and put onto additional drawing sheets for Record Drawings.


	1.8 EXAMINATION OF SITE CONSTRUCTION DRAWINGS
	.1 Prior to submitting a Bid, examine the Site and local conditions which will affect the Work.  Refer to the Architectural, Mechanical and Structural drawings, schedules and specifications for construction details to be certain that the electrical Wo...
	.2 Ensure that all equipment designated as “Existing to Remain” or “Existing to be Relocated” is suitable for its intended re-use, including panelboards and circuits. Report any discrepancies to the Contract Administrator before Bid Opportunity close.
	.3 Refer to General Conditions for instructions regarding a prearranged Site visit during the Bid Opportunity period.
	.4 Notify Contract Administrator of any discrepancies, omissions, etc., prior to the awarding of the contract, otherwise the Electrical Subcontractor shall perform the Work as directed at no additional cost to the City.


	Part 2 Products
	2.1 MATERIALS AND EQUIPMENT
	.1 Provide labour, materials, transportation, equipment and facilities, etc., required for the complete electrical installation as indicated or implied on the drawings and specifications.
	.2 Electrical equipment shall be new and of type and quality specified.
	.3 Request for approval of material, as equal, shall be in accordance with B7.

	2.2 VOLTAGE RATINGS
	.1 Operating voltages: to CAN3-C235-83(R2010).
	.2 Motors, electric heating, control and distribution devices and equipment to operate satisfactorily at 60 Hz within normal operating limits established by above standard.  Equipment shall operate in extreme operating conditions established in above ...

	2.3 FINISHES
	.1 Finish outdoor electrical equipment such as parking lot panels, to match light standards.
	.2 Paint indoor switchgear and distribution enclosures light grey to EEMAC-2Y-1.
	.3 Paint outdoor electrical equipment enclosures with two (2) coats of U.V. resistant Urethane Enamel to minimum 1.5 mil dry coat thickness.  Colour shall be “equipment green” to EEMAC 2Y-1.
	.4 Clean and touch up surfaces of shop-painted equipment, scratched or marred during shipment or installation, to match original paint.
	.5 Clean, prime and paint exposed hangers, racks, fastenings to prevent rusting.

	2.4 LABELS AND WARNING SIGNS
	.1 Manufacturer’s nameplates and CSA labels shall be visible and legible after equipment is installed.
	.2 Provide warning signs on equipment, as required, to meet the requirements of the Inspection Authorities, including indication of multiple power sources.
	.3 Provide quantity as required of buried cable signs reading “Buried Cable” and “Buried High Voltage Cable”.  Signs shall be installed at building structure/equipment, at locations as directed on Site and as per Canadian Electrical Code.

	2.5 PROTECTION
	.1 Guards
	.1 Provide guards for all electrical equipment and devices in gymnasium and other areas subject to damage.

	.2 Sprinkler Proof Equipment
	.1 All surface mounted electrical equipment located in sprinklered areas shall be sprinkler proof and shall be provided with suitable hoods and shields.
	.2 Entrance of conduits into the top of surface mount electrical panels/cabinets/distributions and motor control centers shall utilize O-rings and watertight connectors.

	.3 Construction
	.1 Protect exposed live equipment during construction for personnel safety.
	.2 Shield and mark live part “LIVE (   ) VOLTS”, with appropriate voltage.
	.3 Arrange for installation of temporary doors for rooms containing electrical distribution equipment.  Keep these doors locked except when under direct supervision.


	2.6 SPARE PARTS
	.1 Assemble spare parts as specified.
	.2 Include the following:
	.1 Part number.
	.2 Identification of equipment or system for which parts are applicable.
	.3 Installation instructions as applicable.

	.3 Provide a written list complete with the City’s signature assuring that spare parts have been received by the City.

	2.7 ACCESSIBILITY OF EQUIPMENT
	.1 All new and existing equipment must be accessible, as defined as follows:
	.1 Ceiling mounted equipment shall only be considered accessible if a tradesman can place both hands on the equipment component which requires services.
	.2 The component must be in clear view, and access must be gained from an 8 or 10 foot step ladder.
	.3 Access panels provided in drywall shall be sized and placed in such a manner that a trades person can place two hands on the equipment components as stated above.
	.4 Equipment located above acoustic tile ceiling shall be positioned in such a manner that equipment and its components can be accessed through a full tile which does not contain any devices such as light fixtures, speakers, smoke detectors or sprinkl...
	.5 If this is not possible, it should be reviewed by the Contract Administrator/City before deemed acceptable.
	.6 Conduit, pipe, ducting and support racking or any other obstruction to accessibility shall be relocated at the Electrical Subcontractor's expense, by the Electrical Subcontractor's forces.


	2.8 ACCESS DOORS
	.1 Access doors shall be minimum #12 gauge prime coat painted bonderized steel.  Each shall be complete with a heavy flush frame and anchor, concealed hinges, positive locking screwdriver lock, and mounting and finishing provisions to suit the finish ...
	.2 Where access doors are located in surfaces where special finishes are required, they shall be of a recessed door type capable of accepting the finish in which they are to be installed so as to maintain the final building surface appearance throughout.
	.3 Supply access doors in inaccessible construction shall give access to all concealed junction boxes, pullboxes, conductor joints and other similar electrical Work which may need maintenance or repair.
	.4 Before commencing installation of electrical Work, submit to the Architect for approval, a list of required access doors showing the exact sizes and locations of such access doors. Locate access doors in walls and partitions to the Architect’s appr...
	.5 Access doors will be installed by the Division responsible for the particular type of construction in which access doors are required.  Supply the access doors to the Division installing same at the proper time to avoid construction delays.


	Part 3 Execution
	3.1 COORDINATION WITH OTHER TRADES
	.1 Refer to Mechanical, Structural, Architectural and Interior Design drawings and specifications for additional electrical Work in connection with other Divisions.  Where such Work is included in other sections of the specifications, provide equipmen...
	.2 Schedule execution of electrical Work with associated Work specified in other Divisions.
	.3 Coordinate electrical Work with Work of other trades to avoid conflicts with pipes, air ducts or other equipment.  Provide additional supports, wiring, etc., to relocate electrical equipment, as required, where structural members, air ducts, piping...
	.4 Prior to installation provide scaled drawings of all mechanical/electrical rooms and communication rooms showing layout of all equipment (mechanical and electrical) for Contract Administrator review.

	3.2 QUALITY ASSURANCE
	.1 Do complete installations in accordance with CSA C22.1-15.
	.2 While not identified and specified by number in this Division, comply with CSA Electrical bulletins in force at time of Bid submission.  Comply with the requirements of all Provincial and local laws, rules, ordinances and codes.
	.3 Electrical installations shall comply with all requirements of the electrical supply authority and the inspection authority.
	.4 Electrical installation shall be in accordance with the applicable versions of the Canadian Electrical Code, Provincial and other codes, rules and regulations.  Supply material and labour required to meet the requirements of these codes, rules and ...

	3.3 WORKMANSHIP
	.1 Install equipment, conduit and cables in a workmanlike manner to present a neat appearance to the satisfaction of the Contract Administrator.  Install conduit and cable runs parallel and perpendicular to building lines in chases, behind furring or ...
	.2 Install equipment/junction boxes and apparatus requiring maintenance, adjustment or eventual replacement, with adequate clearances and accessibility for same.
	.3 Provide for all requirements shown on shop drawings or manufacturer’s installation instructions.
	.4 Work deemed by the Contract Administrator to be unsatisfactory shall be replaced at no additional cost.

	3.4 DELIVERY STORAGE AND HANDLING
	.1 Deliver all materials to Site in an orderly fashion.
	.2 Store all materials in a clean and dry place, secure from vandalism or theft.  All materials shall be left in shipping containers until required for use.
	.3 Provide additional protection such as tarps, padding, wood skids, etc., as required to ensure protection of equipment and as directed by the Architect.

	3.5 CONDUIT SLEEVES AND HOLES
	.1 Install conduit, and sleeves, prior to pouring of concrete.  Sleeves through concrete shall be sized for free passage of conduit.
	.2 Holes through exterior walls and roof shall be flashed and made weatherproof.
	.3 Make necessary arrangements for cutting of chases, drilling of holes and other structural Work required to install electrical conduits, cables, pullboxes and outlet boxes.
	.4 Install cables, conduits, and fittings to be embedded or plastered over, neatly and close to building structure so furring can be kept to minimum.
	.5 Provide a minimum of two (2) separate conduit sleeves embedded in each concrete lighting fixture base.  At least one (1) unused conduit shall be for possible future extension of wiring.
	.6 All conduits and cables shall be entered into the building above grade unless otherwise noted.
	.7 All coring in buildings with electrical in the slab shall be scanned at Electrical Subcontractor’s expense to prevent damage.

	3.6 CUTTING AND PATCHING
	.1 Pay the costs of all cutting and patching required for the installation of electrical Work.  Payment for cutting and patching shall be made through the Electrical Subcontractor.
	.2 Cutting and patching required for the installation of electrical Work shall be done by the particular trade whose Work is involved.  No cutting or patching shall be carried out by the tradesman employed on the electrical Work.
	.3 Obtain the approval of the Architect before arranging for any cutting.  Patching shall restore the affected area to the original condition; materials and methods used for patching shall be in accordance with the requirements of the corresponding Di...

	3.7 DEVICE INSTALLATION
	.1 Device Location
	.1 Locate devices as indicated.
	.2 Do not install devices back-to-back in wall.
	.3 Drawings are schematic only and do not indicate all architectural or structural elements.
	.4 Change location of devices at no extra cost or credit, providing distance does not exceed 10'-0" (3 m) and information is provided before installation.
	.5 Locate light switches on latch side of doors.
	.6 Vertically align devices of different systems when shown in close proximity to each other and occurring at different mounting heights.
	.7 Coordinate mounting heights and location of all equipment with Architectural, Mechanical and Structural Drawings prior to installation of rough-in boxes.

	.2 Mounting Heights
	.1 Mounting height of equipment is from finished floor to centre line of equipment unless specified or indicated otherwise.
	.2 If mounting height of equipment is not indicated, verify with Contract Administrator before proceeding with installation.
	.3 Panelboards and other equipment which are to be surface mounted shall be installed on minimum 19mm (3/4”) good one side, fir plywood mounting backboards.  Treat backboards with wood preservative prior to installation and paint with primer and two (...
	.4 Panelboards mounted on exterior concrete/block walls shall have minimum 3/4” air gap behind enclosure (to minimize condensation).
	.5 All transformers, motor control centers and floor-mounted distribution panels shall be mounted on 100mm (4”) concrete housekeeping pads.  The Electrical Subcontractor shall be responsible for provision of these pads.


	3.8 FIREPROOFING
	.1 Where cables or conduits pass through block or concrete walls and floors and any fire-rated assembly, seal openings with firestopping systems that have been tested for specific fire-resistance-rated construction conditions conforming to the constru...
	.2 Provide products that upon curing, do not re-emulsify, dissolve, leach, breakdown or otherwise deteriorate over time from exposure to atmospheric moisture, sweating pipes, ponding water or other forms of moisture characteristic during and after con...
	.3 Openings within walls and floors designed to accommodate cabling systems subjected to frequent cable changes shall be provided with re-enterable products.
	.4 Fire proofing of electrical cables, conduits, trays, etc, passing through fire barriers shall conform to local codes and inspection authorities.
	.5 Fire stop materials shall be asbestos free and have been tested in accordance with ASTM E-814, and ULC 1479.
	.6 Approved manufacturers:
	.1 Nelson Firestop Products
	.2 Specified Technologies
	.3 Hilti Firestop


	3.9 TESTING
	.1 Conduct and pay for tests including, but not limited to, the following systems:
	.1 Circuits originating from branch distribution panels.
	.2 Motors, heaters and associated control equipment including sequenced operation of systems where applicable.

	.2 Insulation Resistance Testing
	.1 Hi-pot all H.V. cable and equipment over 600 volts, to manufacturer’s specifications.
	.2 Megger circuits, feeders and equipment up to 350V with a 500V instrument.
	.3 Megger 350-600V circuits, feeders and equipment with a 1000V instrument.
	.4 Check resistance to ground before energizing.

	.3 Furnish Manufacturer’s Certificate or letter confirming that entire installation, as it pertains to each system, has been installed to manufacturer’s instructions.  Submit letter in accordance with this section.
	.4 Carry out tests in presence of Contract Administrator where directed.
	.5 Provide instruments, meters, equipment and personnel required to conduct tests during and at conclusion of project.
	.6 Submit test results in Maintenance Manuals.

	3.10 CARE, OPERATION AND START-UP
	.1 Instruct the City’s operating personnel in the operation, care and maintenance of equipment. Arrangement of such instructional sessions shall be done at a time convenient to the City.
	.2 Arrange and pay for services of Manufacturer’s factory service engineer to supervise start-up of installation, check, adjust, balance and calibrate components.
	.3 Provide these services for such a period, and for as many visits as necessary to put equipment into operation, and ensure that operating personnel are conversant with all aspects of its care and operation.

	3.11 CLEANING
	.1 Final cleaning shall be done in accordance with the specification.
	.2 Final cleaning shall include, but not be limited to, all lighting reflectors, lenses, and other lighting surfaces that have been exposed to dust and dirt throughout the course of construction.



	260519 - Building Wire And Cable
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Building wire and cable.
	.2 Metal clad cable.
	.3 Wiring connectors and connections.

	1.2 RELATED SECTIONS
	.1 Section 26 05 53 - Electrical Identification.

	1.3 REFERENCES
	.1 CSA-C22.1-15 - Canadian Electrical Code, Part I (23PrdP Edition), Safety Standard for Electrical Installations.
	.2 CSA C22.2 No. 0.3 - Test Methods for Electrical Wires and Cables.
	.3 CSA C22.2 No. 48-M90 (R2000) - Non-metallic Sheathed Cable.
	.4 CSA C22.2 No. 51 Armoured Cables.
	.5 CSA C22.2 No. 52-96 (R2000) - Underground Service-Entrance Cables.
	.6 CAN/CSA C22.2 No. 65-03 (CSA/UL/ANCE) – Wire Connectors.
	.7 CSA C22.2 No. 75-03 (CSA/UL/ANCE) - Thermoplastic-Insulated Wires and Cables.
	.8 CSA C22.2 No. 123 Aluminum Sheathed Cables.
	.9 CSA C22.2 No. 131 Type TECK 90 Cable.
	.10 CSA C22.2 No. 208-03 - Fire Alarm and Signal Cable.
	.11 NECA (National Electrical Contractors Association) - Standard of Installation.
	.12 NETA (International Electrical Testing Association) - ATS-2003 - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems.
	.13 CSA (Canadian Standards Association).
	.14 ULC (Underwriters’ Laboratories of Canada).

	1.4 ADMINISTRATIVE REQUIREMENTS
	.1 Coordination:
	.1 Coordinate with other Work having a direct bearing on Work of this section.
	.2 Where wire and cable destination is indicated and routing is not shown, determine exact routing and lengths required.


	1.5 SUBMITTALS FOR INFORMATION
	.1 Section 01 33 00:  Submission procedures.
	.2 Design Data:  Indicate voltage drop and ampacity calculations for aluminum conductors substituted for copper conductors.
	.3 Installation Data:  Indicate application conditions and limitations of use stipulated by product testing agency specified under Regulatory Requirements.

	1.6 CLOSEOUT SUBMITTALS
	.1 Section 01 78 10:  Submission procedures.
	.2 Record Documentation:  Record actual locations of components and circuits.

	1.7 QUALITY ASSURANCE
	.1 Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with minimum five (5) years documented experience.

	1.8 REGULATORY REQUIREMENTS
	.1 Conform to CSA-C22.1.
	.2 Provide products listed and classified by CSA or ULC and as suitable for the purpose specified and indicated.

	1.9 PROJECT CONDITIONS
	.1 Conductor sizes are based on copper unless indicated as aluminum or "AL".


	Part 2 Products
	2.1 BUILDING WIRE
	.1 Description:  Single conductor insulated wire.
	.2 Conductor:  Copper unless otherwise noted.
	.3 Insulation Voltage Rating:  600 volts.
	.4 Insulation:  Thermoplastic material rated 90 degrees C.

	2.2 METAL CLAD CABLE
	.1 Description:  Type TECK90.
	.2 Conductor:  Copper unless otherwise noted.
	.3 Insulation Voltage Rating:  600 volts.
	.4 Insulation Temperature Rating: 90 degrees C.
	.5 Insulation Material:  Cross-Linked Polyethylene RW90.
	.6 Armour Material:  Aluminum.
	.7 Armour Design:  Interlocked metal tape.
	.8 Jacket:  PVC.
	.9 Rating: Hazardous Location, CSA FT4

	2.3 CONNECTORS
	.1 Pressure type connectors, fixture type splicing connectors, cable clamps and lugs, as required.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verify that field measurements are as indicated.
	.2 Verify that interior of building has been protected from weather.
	.3 Verify that mechanical Work likely to damage wire and cable has been completed.
	.4 Verify that raceway installation is complete and supported.

	3.2 PREPARATION
	.1 Completely and thoroughly swab raceway before installing wire.

	3.3 WIRING METHODS
	.1 Concealed Dry Interior Locations:  Use only armoured cable and building wire in raceway.
	.2 Exposed Dry Interior Locations:  Use only building wire in raceway.
	.3 Above Accessible Ceilings:  Use only armoured cable, metal clad cable, and building wire in raceway.
	.4 Wet or Damp Interior Locations:  Use only metal clad cable, armoured cable with jacket, and building wire in raceway.
	.5 Exterior Locations:  Use only building wire Type RWU90 insulation in raceway, metal clad cable, and armoured cable with jacket.
	.6 Underground Installations:  Use only direct burial cable, armoured cable with jacket, and metal clad cable.

	3.4 INSTALLATION
	.1 Route wire and cable as required to meet project conditions.
	.2 Install cable to the CSA-C22.1.
	.3 Use solid conductor for feeders and branch circuits 10 AWG and smaller.
	.4 Use stranded conductors for control circuits.
	.5 Use conductor not smaller than 12 AWG for power and lighting circuits.
	.6 Use conductor not smaller than 16 AWG for control circuits.
	.7 User conductors sized to accommodate a maximum 3% voltage drop for the length of the circuit as per the following table:
	.8 Pull all conductors into raceway at same time.
	.9 Use suitable wire pulling lubricant for building wire 4 AWG and larger.
	.10 Protect exposed cable from damage.
	.11 Include the following three paragraphs if cable is specified.
	.12 Use suitable cable fittings and connectors.
	.13 Neatly train and lace wiring inside boxes, equipment, and panelboards.
	.14 Clean conductor surfaces before installing lugs and connectors.
	.15 Make splices, taps, and terminations to carry full ampacity of conductors with no perceptible temperature rise.
	.16 Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.  Tape uninsulated conductors and connector with electrical tape to 150 percent of insulation rating of conductor.
	.17 Use solderless pressure connectors with insulating covers for copper conductor splices and taps, 8 AWG and smaller.
	.18 Use insulated spring wire connectors with plastic caps for copper conductor splices and taps, 10 AWG and smaller.
	.19 Identify wire and cable to Section 26 05 53.  Identify each conductor with its circuit number or other designation indicated.



	260526 - Grounding And Bonding
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Bonding.

	1.2 REFERENCES
	.1 CSA-C22.1-15 - Canadian Electrical Code, Part I (23PrdP Edition), Safety Standard for Electrical Installations.
	.2 IEEE 81-2012 IEEE Guide for Measuring Earth Resistivity, Ground Impedance, and Earth Surface Potentials of a Grounding System.

	1.3 SYSTEM DESCRIPTION
	.1 Existing grounding system.

	1.4 SUBMITTALS FOR REVIEW
	.1 Section 01 33 00:  Submission procedures.
	.2 Product Data:  Provide for grounding electrodes and connections.

	1.5 SUBMITTALS FOR INFORMATION
	.1 Section 01 33 00:  Submission procedures.
	.2 Test Reports:  Indicate overall resistance to ground.

	1.6 CLOSEOUT SUBMITTALS
	.1 Section 01 78 10:  Submission procedures.
	.2 Record Documentation:  Record actual locations of components and grounding electrodes.
	.3 Certificate of Compliance:  Indicate approval of installation by authority having jurisdiction.

	1.7 QUALITY ASSURANCE
	.1 Manufacturer Qualifications:  Company specializing in manufacturing the Products specified in this section with minimum three (3) years experience.

	1.8 REGULATORY REQUIREMENTS
	.1 Products:  Listed and classified by ULC and/or CSA as suitable for the purpose specified and indicated.


	Part 2 Products
	2.1 MECHANICAL CONNECTORS
	.1 Material:  Bronze.

	2.2 WIRE
	.1 Material:  Stranded copper.
	.2 Grounding Electrode Conductor:  Size to meet CSA-C22.1 requirements.


	Part 3 Execution
	3.1 EXAMINATION
	.1 Verify that final backfill and compaction has been completed before driving rod electrodes.

	3.2 INSTALLATION
	.1 Provide bonding to meet Regulatory Requirements.
	.2 Exposed conductors shall be protected from mechanical injury.
	.3 Mechanical connections shall be used for bonding connections to equipment.  Soldered joints shall not be permitted.
	.4 Buried connections of grounding and bonding conductors shall be made using exothermic welding process.
	.5 Provide bonding wire connected to both ends of flexible conduit.  Neatly attach to exterior of flexible conduit.
	.6 Provide separate ground conductors for all exterior pole mounted luminaires.
	.7 Interface with Site grounding system.
	.8 Bonding connections shall be made using a star configuration.  Loop connections shall be avoided.
	.9 Single conductor cables with metallic armour shall be bonded at the supply end only.  Provide non-metallic entry plates for load end terminations.  Provide a separate bonding conductor.
	.10 Provide separate bonding conductor in all non-metallic raceways.
	.11 Equipment Grounding Conductor:  Provide separate, insulated conductor within each feeder and branch circuit raceway.  Terminate each end on suitable lug, bus, or bushing.

	3.3 SYSTEM GROUNDING
	.1 Install system and circuit grounding connection to neutral points of 600V and 208V systems.
	.2 Grounding conductors shall be routed in or adjacent to primary conduits or cables.

	3.4 EQUIPMENT BONDING
	.1 Install bonding connections to typical equipment included in, but not necessarily limited to:
	.1 Distribution Panels
	.2 Motor Frames
	.3 Control Panels
	.4 Outdoor lighting




	260529 - Electrical Supporting Devices
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Conduit and equipment supports.
	.2 Anchors and fasteners.

	1.2 REFERENCES
	.1 CSA-C22.1-15 - Canadian Electrical Code, Part I (23PrdP Edition), Safety Standard for Electrical Installations.
	.2 CECA - Canadian Electrical Contractors Association.
	.3 CSA (Canadian Standards Association).
	.4 ULC (Underwriters Laboratories Canada Inc.).

	1.3 SUBMITTALS FOR REVIEW
	.1 Section 01 33 00:  Submission procedures.
	.2 Product Data:  Provide manufacturer's catalogue data for fastening systems.

	1.4 REGULATORY REQUIREMENTS
	.1 Provide products listed and classified by CSA and as suitable for purpose specified and shown.


	Part 2 Products
	2.1 PRODUCT REQUIREMENTS
	.1 Materials and Finishes:  Provide adequate corrosion resistance.
	.2 Provide materials, sizes, and types of anchors, fasteners and supports to carry the loads of equipment and conduit.  Consider weight of wire in conduit when selecting products.
	.3 Anchors and Fasteners:
	.1 Concrete Structural Elements:  Use expansion anchors.
	.2 Steel Structural Elements:  Use beam clamps and spring steel clips.
	.3 Concrete Surfaces:  Use expansion anchors.
	.4 Hollow Masonry, Plaster, and Gypsum Board Partitions:  Use toggle bolts and hollow wall fasteners.
	.5 Solid Masonry Walls:  Use expansion anchors.
	.6 Sheet Metal:  Use sheet metal screws.
	.7 Wood Elements:  Use wood screws.


	2.2 STEEL CHANNEL
	.1 U-shape, galvanized steel, size 1.6" x 1.6" (40 x 40 mm), 0.1" (2.5 mm)  thick,  surface-mounted,  suspended or set in poured concrete walls and ceilings as required.


	Part 3 Execution
	3.1 INSTALLATION
	.1 Install products to manufacturer's written instructions.
	.2 Provide anchors, fasteners, and supports to CSA-C22.1.
	.3 Do not fasten supports to pipes, ducts, mechanical equipment, and conduit.
	.4 Do not use powder-actuated anchors.
	.5 Obtain permission from the Contract Administrator before using powder-actuated anchors.
	.6 Do not drill or cut structural members.
	.7 Obtain permission from the Contract Administrator before drilling or cutting structural members.
	.8 Do not use plastic cable ties.
	.9 Fabricate supports from structural steel or steel channel.  Rigidly weld members or use hexagon head bolts to present neat appearance with adequate strength and rigidity.  Use spring lock washers under all nuts.
	.10 Install surface-mounted cabinets and panelboards with minimum of four anchors.
	.11 In wet and damp locations use steel channel supports to stand cabinets and panelboards 25 mm (1 inch) off wall.
	.12 Use sheet metal channel to bridge studs above and below cabinets and panelboards recessed in hollow partitions.



	260533 - Conduit
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Metal conduit.
	.2 Flexible metal conduit.
	.3 Liquid tight flexible metal conduit.
	.4 Electrical metallic tubing.
	.5 Non metallic conduit.
	.6 Electrical Non metallic conduit.

	1.2 RELATED SECTIONS
	.1 Section 26 05 00 – Common Work Results for Electrical.
	.2 Section 26 05 34 - Boxes.
	.3 Section 26 05 26 - Grounding And Bonding.
	.4 Section 26 05 29 - Electrical Supporting Devices.
	.5 Section 26 05 53 - Electrical Identification.

	1.3 REFERENCES
	.1 CSA-C22.1-15 - Canadian Electrical Code, Part I (23PrdP Edition), Safety Standard for Electrical Installations.
	.2 CAN/CSA-C22.2 No. 18.1-04 (R2009) - Metallic Outlet Boxes.
	.3 CSA C22.2 No.45 - Rigid Metal Conduit.
	.4 CAN/CSA-C22.2 No. 45.1-07 - Electrical Rigid Metal Conduit - Steel.
	.5 CSA-C22.2 No. 56-04 - Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit.
	.6 CSA-C22.2 No. 83.1-07 - Electrical Metallic Tubing - Steel.
	.7 CSA-C22.2 No. 211.1-06 - Rigid Types EB1 and DB2/ES2 PVC Conduit.
	.8 CSA C22.2 No.211.2 - Rigid PVC (Unplasticized) Conduit.
	.9 CSA-C22.2 No. 2420-09 - Belowground reinforced thermosetting resin conduit (RTRC) and fittings.
	.10 CSA-C22.2 No. 227.1-06 - Electrical Nonmetallic Tubing.
	.11 CSA-C22.2 No. 227.2.1-04 - Liquid-Tight Flexible Nonmetallic Conduit.
	.12 CSA (Canadian Standards Association).
	.13 UL (Underwriters Laboratories Inc.).

	1.4 ADMINISTRATIVE REQUIREMENTS
	.1 Section 01 33 00:  Project management and coordination procedures.
	.2 Coordination:
	.1 Coordinate with other Work having a direct bearing on Work of this section.


	1.5 CLOSEOUT SUBMITTALS
	.1 Section 01 78 10:  Submission procedures.
	.2 Record Documentation:  Accurately record actual routing of conduits equal to or larger than 53mm(2”).

	1.6 REGULATORY REQUIREMENTS
	.1 Design conduit size to CSA-C22.1.
	.2 Provide products listed and classified by CSA or ULC as suitable for purpose specified and shown.

	1.7 DELIVERY, STORAGE, AND PROTECTION
	.1 Accept conduit on Site.  Inspect for damage.
	.2 Protect conduit from corrosion and entrance of debris by storing above grade.  Provide appropriate covering.
	.3 Protect PVC conduit from sunlight.


	Part 2 Products
	2.1 CONDUIT REQUIREMENTS
	.1 Minimum Size:  21mm(3/4 inch) unless otherwise specified.
	.2 Wet and Damp Locations:  Use non-metallic conduit.
	.3 Dry Locations:
	.1 Concealed:  Use electrical metallic tubing.
	.2 Exposed:  Use electrical metallic tubing.

	.4 Hazardous Areas: Use rigid steel conduit or teck cable complete with conduit seal fittings and compound.

	2.2 METAL CONDUIT
	.1 Rigid Steel Conduit:  C22.2 No. 45.1.
	.2 Fittings and Conduit Bodies:  All steel fittings.

	2.3 FLEXIBLE METAL CONDUIT
	.1 Description:  Interlocked steel construction.
	.2 Fittings:  CSA C22.2 No. 56.
	.3 Provide a separate ground wire in all flexible metal conduit.

	2.4 LIQUID TIGHT FLEXIBLE METAL CONDUIT
	.1 Description:  Interlocked steel construction with PVC jacket.
	.2 Fittings:  CSA C22.2 No. 56.
	.3 Provide a separate ground wire in all liquid tight flexible metal conduit.

	2.5 ELECTRICAL METALLIC TUBING (EMT)
	.1 Description:  CSA C22.2 N0. 83.1; galvanized tubing.
	.2 Fittings and Conduit Bodies:  CSA C22.2 No. 83.1; steel, set screw type.
	.3 Refer to Section 26 05 53 for colour requirements.

	2.6 NON-METALLIC CONDUIT
	.1 Description:  CSA C22.2 No. 211.2; PVC.
	.2 Fittings and Conduit Bodies:  CSA C22.2 No. 211.2.
	.3 Provide a separate ground wire in all non-metallic conduit

	2.7 ELECTRICAL NON-METALLIC TUBING
	.1 Description:  CSA 227.1.
	.2 Fittings and Conduit Bodies:  CSA 227.1.
	.3 Provide a separate ground wire in all electrical non-metallic tubing.

	2.8 FITTINGS
	.1 Fittings shall be manufactured for use with conduit specified.
	.2 Insulated throat liners on connectors.
	.3 Steel raintight connector fittings complete with O-rings, for use on weatherproof or sprinklerproof enclosures.  Steel raintight couplings shall be used for surface conduit installation exposed to moisture or sprinkler heads.  Steel raintight conne...
	.4 Expansion fittings
	.1 Outdoor locations - Weatherproof expansion fittings with internal bonding assembly, suitable for 100mm(4") or 200mm(8") linear expansion.
	.2 Wet and Damp Locations - Watertight expansion fittings with integral bonding jumper suitable for linear expansion, and 21mm(3/4") deflection in all directions, as required.
	.3 Panel Entry - Weatherproof expansion fittings for linear expansion as required.
	.4 PVC Conduit - O-ring type expansion fittings.
	.5 Flexible watertight conduit between junction boxes with integral bonding jumper suitable for linear and lateral movement greater than 19mm(3/4”).



	Part 3 Execution
	3.1 EXAMINATION
	.1 Verify existing conditions before starting work.
	.2 Verify that field measurements are as shown on Drawings.
	.3 Verify routing and termination locations of conduit prior to rough-in.
	.4 Conduit routing is shown on Drawings in approximate locations unless dimensioned.  Route as required to complete wiring system.
	.5 Drawings do not contain all conduits.  Provide all conduit as required for a complete system.
	.6 All conduit sizes indicated on drawings are minimum sizes unless otherwise noted.  Where larger conduit sizes are required to meet Canadian Electrical Code requirements, Electrical Subcontractor shall provide larger size at no additional cost.  Inc...

	3.2 INSTALLATION
	.1 Install conduit to CSA C22.1.
	.2 Arrange supports to prevent misalignment during wiring installation.
	.3 Support conduit using coated steel or malleable iron straps, lay-in adjustable hangers, clevis hangers, and split hangers.
	.4 Group related conduits; support using conduit rack.
	.5 Construct rack using steel channel.  Provide space on each for 25% additional conduits.
	.6 Fasten conduit supports to building structure and surfaces to Section 26 05 29.
	.7 Do not support conduit with wire or perforated pipe straps.  Remove wire used for temporary supports.
	.8 Do not attach conduit to ceiling support wires.
	.9 Arrange conduit to maintain headroom and present neat appearance.
	.10 Provide flexible metal conduit for all connections to motors, recessed lighting, suspended lighting, transformers, and equipment subject to movement or vibration.
	.11 Conduit Routing:
	.1 All conduit shall be concealed except in mechanical and electrical rooms or as otherwise noted.
	.2 Where surface conduit is installed:
	.1 Locate more than 2000mm(78 inches) from infrared or gas-fired heaters.
	.2 Group conduits on suspended or surface rack support.

	.3 Route conduit parallel and perpendicular to walls.
	.4 Route conduit installed above accessible ceilings parallel and perpendicular to walls.
	.5 Route conduit through roof openings for piping and ductwork or through suitable roof jack with pitch pocket.
	.6 Route conduit in and under slab from point-to-point.
	.7 Do not route conduits through structural members unless otherwise indicated.
	.8 Do not route conduit through terrazzo or concrete toppings unless otherwise indicated.
	.9 Do not route conduit horizontally in masonry walls unless otherwise indicated.

	.12 All conduit below grade shall be sloped to provide drainage away from the building.
	.13 Maintain adequate clearance between conduit and piping.
	.14 Maintain 300mm(12 inch) clearance between conduit and surfaces with temperatures exceeding 40 degrees C(104 degrees F).
	.15 Cut conduit square using saw or pipe cutter; de-burr cut ends.
	.16 Bring conduit to shoulder of fittings; fasten securely.
	.17 Where threaded connections are used, threads shall be of sufficient length to ensure a tight connection.
	.18 Where conduit becomes blocked, remove and replaced blocked sections.
	.19 Join non-metallic conduit using cement as recommended by manufacturer.
	.1 Wipe non-metallic conduit dry and clean before joining.
	.2 Apply full even coat of cement to entire area inserted in fitting.
	.3 Allow joint to cure for 20 minutes, minimum.

	.20 Use conduit hubs to fasten conduit to sheet metal boxes in damp and wet locations and to cast boxes.
	.21 Install no more than equivalent of three 90-degree bends between boxes.
	.1 Use conduit bodies to make sharp changes in direction, as around beams.
	.2 Use hydraulic one-shot bender to fabricate and factory elbows for bends in metal conduit larger than 53mm(2 inch) size.
	.3 All metallic conduit shall be bent cold.  Replace sections where conduit is kinked or flattened by more than 10% of its original diameter.

	.22 Avoid moisture traps; provide junction box with drain fitting at low points in conduit system.
	.23 Ensure conduit systems are dry prior to installation of wiring.
	.24 Provide suitable fittings to accommodate expansion and deflection where conduit crosses seismic and control expansion joints, and where conduit transitions from below to above grade.
	.25 Provide polypropylene pull string in each empty conduit except sleeves and nipples.
	.26 Use suitable caps to protect installed conduit against entrance of dirt and moisture.
	.27 Ground and bond conduit to Section 26 05 26.
	.28 Identify conduit to Section 26 05 53.



	260534 - Boxes
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Wall and ceiling outlet boxes.
	.2 Pull and junction boxes.

	1.2 REFERENCES
	.1 CAN/CSA-C22.2 No. 18.1-04 (R2009) - Metallic Outlet Boxes.
	.2 CSA-C22.1-15 - Canadian Electrical Code, Part I (23rd Edition), Safety Standard for Electrical Installations.
	.3 CAN/CSA-C22.2 No. 18.1-04 (R2009) - Metallic Outlet Boxes.
	.4 CSA-C22.2 No. 40-1989 (R2004) - Cutout, Junction and Pull Boxes.
	.5 CAN/CSA-C22.2 No. 85-M89 (R2010) - Rigid PVC Boxes and Fittings.
	.6 CSA (Canadian Standards Association).
	.7 UL (Underwriters Laboratories Inc.).

	1.3 ADMINISTRATIVE REQUIREMENTS
	.1 Coordination:
	.1 Coordinate with other Work having a direct bearing on Work of this section.


	1.4 CLOSEOUT SUBMITTALS
	.1 Section 01 78 10:  Submission procedures.
	.2 Record Documentation:  Record actual locations and mounting heights of outlet, pull, and junction boxes on project record documents.

	1.5 REGULATORY REQUIREMENTS
	.1 Provide products listed and classified by UL, testing firm acceptable to the authority having jurisdiction, CSA and as suitable for the purpose specified and indicated.


	Part 2 Products
	2.1 OUTLET BOXES
	.1 Sheet Metal Outlet Boxes:  CSA-C22.2 No. 18, galvanized steel.
	.1 Luminaire and Equipment Supporting Boxes:  Rated for weight of equipment supported; include 13 mm(1/2 inch) male fixture studs where required.
	.2 Concrete Ceiling Boxes:  Concrete type.

	.2 Non-metallic Outlet Boxes:  CSA-C22.2 No. 18.
	.3 Cast Boxes:  CSA-C22.2 No. 18, Type FD, cast ferric alloy.  Provide gasketed cover by box manufacturer.  Provide threaded hubs.
	.4 In-wall Boxes: 18 gauge white powder coated steel complete with trim ring, will accept standard single gang outlet boxes, wiring devices and cover plates, complete with screw-on steel cover with cable exit.
	.5 Wall Plates for Finished Areas.

	2.2 PULL AND JUNCTION BOXES
	.1 Sheet Metal Boxes:  CSA-C22.2 No. 18, galvanized steel.
	.2 Hinged Enclosures.
	.3 Surface Mounted Cast Metal Box:  CSA-C22.2 No. 18, Type [4] [6] and; flat-flanged, surface mounted junction box:
	.1 Cover:  Provide with ground flange, neoprene gasket, and stainless steel cover screws.



	Part 3 Execution
	3.1 EXAMINATION
	.1 Verify existing conditions before starting Work.

	3.2 INSTALLATION
	.1 Install boxes to CSA-C22.1.
	.2 Install in locations as shown on drawings, and as required for splices, taps, wire pulling, equipment connections and compliance with regulatory requirements.
	.3 Set wall mounted boxes at elevations to accommodate mounting heights specified in section for outlet device and as indicated.
	.4 Electrical boxes are shown on drawings in approximate locations unless dimensioned.  Adjust box location up to 3 m(10 ft) if required to accommodate intended purpose.
	.5 Maintain headroom and present neat mechanical appearance.
	.6 Install pull boxes and junction boxes above accessible ceilings and in unfinished areas only.
	.7 Inaccessible Ceiling Areas:  Install outlet and junction boxes no more than 150 mm(6 inches) from ceiling access panel or from removable recessed luminaire.
	.8 Coordinate mounting heights and locations of outlets mounted above counters, benches, and backsplashes.
	.9 Locate outlet boxes to allow luminaires positioned as shown on reflected ceiling plan.
	.10 Align adjacent wall mounted outlet boxes for switches, thermostats, and similar devices.
	.11 Use flush mounting outlet box in finished areas.
	.12 Locate flush mounting box in masonry wall to require cutting of masonry unit corner only.  Coordinate masonry cutting to achieve neat opening.
	.13 Do not install flush mounting box back-to-back in walls; provide minimum 150 mm(6 inches) separation.  Provide minimum 600 mm(24 inches) separation in acoustic rated walls.
	.14 Secure flush mounting box to interior wall and partition studs.  Accurately position to allow for surface finish thickness.
	.15 Use stamped steel bridges to fasten flush mounting outlet box between studs.
	.16 Install flush mounting box without damaging wall insulation or reducing its effectiveness.
	.17 Use in-wall boxes for wall mounted television and smart board power and communications applications.
	.18 Do not install in-wall box back-to-back in walls; provide minimum 150 mm(6 inches) separation.  Provide minimum 600 mm(24 inches) separation in acoustic rated walls.
	.19 Secure in-wall box to interior wall and partition studs.  Accurately position to allow for surface finish thickness.
	.20 Use stamped steel bridges to fasten in-wall outlet box between studs.
	.21 Install in-wall mounting box without damaging wall insulation or reducing its effectiveness.
	.22 Use adjustable steel channel fasteners for hung ceiling outlet box.
	.23 Do not fasten boxes to ceiling support wires.
	.24 Support boxes independently of conduit.
	.25 Use gang box where more than one device is mounted together.  Do not use sectional box.
	.26 Use gang box with plaster ring for single device outlets.
	.27 Use cast outlet box in exterior locations and wet locations.
	.28 Large Pull Boxes:  Use hinged enclosure in interior dry locations, surface-mounted cast metal box in other locations.

	3.3 ADJUSTING
	.1 Adjust flush-mounting outlets to make front flush with finished wall material.
	.2 Install knockout closures in unused box openings.

	3.4 CLEANING
	.1 Section 01 74 00:  Cleaning installed Work.
	.2 Clean interior of boxes to remove dust, debris, and other material.
	.3 Clean exposed surfaces and restore finish.



	260553 - Electrical Identification
	Part 1 General
	1.1 SECTION INCLUDES
	.1 Nameplates and labels.
	.2 Wire markers.
	.3 Conduit markers.

	1.2 RELATED SECTIONS
	1.3 REFERENCES
	.1 CSA (Canadian Standards Association).
	.2 ULC (Underwriters Laboratories of Canada).

	1.4 SUBMITTALS FOR REVIEW
	.1 Section 01 33 00:  Submission procedures.
	.2 Product Data:  Provide catalogue data for nameplates, labels, and markers.
	.3 Installation Data:  Provide list of all equipment requiring nameplates complete with associated nameplate configuration for review.

	1.5 REGULATORY REQUIREMENTS
	.1 Provide products listed and classified by CSA or ULC and as suitable for purpose specified and shown.

	1.6 LANGUAGE
	.1 All identification shall be in English.


	Part 2 Products
	2.1 NAMEPLATES AND LABELS
	.1 Nameplates:  Engraved three-layer laminated plastic, white letters on blue background for normal power and systems, white letters on red background for life safety power and systems, and white letters on orange background for standby power and syst...
	.1 Locations:
	.1 Electrical distribution, motor control centres, disconnect switches, panelboards and control equipment enclosures.
	.1 Nameplate shall include:
	.1 Distribution Name
	.2 Distribution Voltage, Phase, Wires, Amperage
	.3 Room Location
	.4 Fed From:
	.1 Panel Name
	.2 Supplying Breaker Size/Poles
	.3 Room Location



	.2 Mechanical equipment disconnect switches:
	.1 Nameplate shall include:
	.1 Mechanical Equipment Mark
	.2 Panel Name & Circuit number



	.2 Letter Size:
	.1 Use 6 mm(1/4 inch) letters for identifying equipment mark designations and system types.
	.2 Use 3 mm(1/8 inch) letters for identifying supporting information.
	.3 Use 6 mm(1/4 inch) letters for identifying grouped equipment and loads.

	.3 Nameplates on exterior equipment shall be UV & weather resistant.
	.4 Wording on nameplates shall be approved prior to manufacture.  Submit schedule of nameplates and wording.

	.2 Labels:  Plastic self-adhesive non-smear labels with 5 mm(3/16 inch) black letters on white background.
	.1 Locations:
	.1 Wiring devices, including lighting control devices and receptacles.
	.1 Label shall include:
	.1 Indicate associated panel and circuit number.
	.2 E.g. “A-32” (A is for Panel-A, and 32 is the circuit number)
	.3 Lighting controls to include brief description of lighting being controlled.
	.4 E.g. “Pendants”


	.2 Voice/Data Outlets
	.1 Label shall include:
	.1 Indicate associated rack or cabinet name
	.2 Indicate associated patch panel and drop number
	.3 E.g. “IDC-A-13” (IDC is for rack name, patch panel A, drop number 13)


	.3 Voice/Data Patch Panels
	.1 Label shall include:
	.1 Indicate associated rack or cabinet name
	.2 Indicate patch panel name.
	.3 E.g. “IDC-A” (IDC is for rack name, patch panel A)





	2.2 WIRE MARKERS
	.1 Description:  Tape type wire markers.
	.2 Locations:
	.1 Each conductor at panelboard gutters, pull boxes, outlet and junction boxes and each load connection.
	.1 Legend:
	.1 Power and Lighting Circuits:  Branch circuit or feeder number indicated on drawings.
	.2 Control Circuits:  Control wire number indicated on Shop Drawings.


	.2 Voice/Data drops including both ends of cable.
	.1 Label shall include:
	.1 Indicate associated rack or cabinet name
	.2 Indicate associated patch panel and drop number
	.3 E.g. “IDC-A-13” (IDC is for rack name, patch panel A, drop number 13)




	2.3 CONDUIT MARKERS
	.1 Manufacturers:
	.1 Brady; Product: BMP71 Indoor/Outdoor Vinyl Labels.
	.2 Substitutions:  Refer to Section 26 05 00.

	.2 Description:  Vinyl label.
	.3 Location:  Provide markers for each conduit longer than 4.7 m(10 ft).
	.4 Spacing:  6 m(20 ft) on centre.
	.5 Colour:
	.1 Normal Power System: Blue
	.2 Life-Safety Power System: Red
	.3 Standby Power System: Orange
	.4 Fire Alarm System:  Red.
	.5 Communication System: Yellow
	.6 Security Systems: Black
	.7 Nursecall Systems: Pink
	.8 Controls System: White

	.6 Legend:
	.1 600 Volt System:  600V.
	.2 120/208 Volt System:  120/208V.
	.3 Fire Alarm System:  FIRE ALARM.
	.4 Communication System:
	.1 VOICE
	.2 DATA
	.3 VOICE/DATA

	.5 Public Address System: PA
	.6 CCTV System: CCTV
	.7 Access Control System: ACCESS CONTROL
	.8 Intrusion System: INTRUSION
	.9 Nursecall System: NURSECALL
	.10 Controls System: CONTROLS



	Part 3 Execution
	3.1 PREPARATION
	.1 Degrease and clean surfaces to receive nameplates and labels.

	3.2 APPLICATION
	.1 Install nameplate and label parallel to equipment lines.
	.2 Secure nameplate to equipment front using rivets or screws.
	.3 Paint coloured band on each conduit longer than 2 m(6 ft).
	.4 Paint bands 6 m(20 ft) on centre.
	.5 Colour:
	.1 600 Volt System:  Orange
	.2 208 Volt System:  Blue
	.3 Fire Alarm System:  Red.
	.4 Communication System: Yellow
	.5 Security Systems: Black
	.6 Nursecall Systems: Purple
	.7 Controls System: White

	.6 Identify underground conduits using underground warning tape.  Install one tape per trench at 75 mm(3 inches) below finished grade.
	.7 Provide identification on all junction box covers indicating associated system, panel and circuit numbering using permanent marker.




