






















































NRC Section 00 01 10 
PROJECT NO. TABLE OF CONTENTS 
M-50- 3873 Page 1 of 2 
 

TABLE OF CONTENTS 

Pages 

 

Division 00 - PROCUREMENT AND CONTRACTING REQUIREMENTS 

 

Section 00 01 10 - Table of Contents .................................................................................. 2 

Section 00 10 00 – General Instructions ........................................................................... 12 

Section 00 15 45 – General Safety Section and Fire Instructions ....................................... 5 

 

Division 07- ROOFING 

 

Section 07 04 11 – Cleaning ................................................................................................ 3 

 

Division 21 - FIRE SUPPRESSION 

 

Section 21 05 01 - Common Work Results for Mechanical ................................................ 5 

Section 21 05 02 – Mechanical Identification ..................................................................... 4 

 

Division 23 - HEATING, VENTILATING AND AIR CONDITIONING (HVAC) 

 

Section 23 05 13 – Common Motor Requirements for HVAC Equipment .......................... 4 

Section 23 05 29 - Hangers And Supports For HVAC Piping And Equipment ..................... 7 

Section 23 33 05 - Air Duct Accessories .............................................................................. 5 

Section 23 74 00 – Packaged Outdoor HVAC Equipment ................................................... 7 

 



NRC Section 00 01 10 
PROJECT NO. TABLE OF CONTENTS 
M-50- 3873 Page 2 of 2 
 
Division 25 - EMCS 

 

Section 25 05 01 – EMCS General Requirements ............................................................... 8 

Section 25 30 02 – EMCS Field Control Devices .................................................................. 6 

 

Division 26 - ELECTRICAL 

Section 26 05 00 – Common Work Results- Electrical ........................................................ 5 

Section 26 05 21 – Wires and Cables- 0-1000V .................................................................. 2 

Section 26 05 22 – Connectors and Termination ................................................................ 2 

Section 26 05 32 – Outlet Boxes, Conduit Boxes and Fittings ............................................ 2 

Section 26 05 33 – Raceways for Electrical Systems ........................................................... 2 

Section 26 24 01 – Service Equipment ................................................................................ 3 

Section 26 27 26 – Wiring Devices ...................................................................................... 3 

 

END OF TABLE 





































NRC Section 01 74 11 

Project No. CLEANING 

M-50- 3873 Page 1 of 3 

 

Part 1 General 

1.2 PROJECT CLEANLINESS 

.1 Maintain Work in tidy condition, free from accumulation of waste products and debris. 

.2 Remove waste materials from site at daily regularly scheduled times or dispose of as 

directed by NRC. Do not burn waste materials on site. 

.3 Clear snow and ice from access to building in affected work area. 

.4 Make arrangements with and obtain permits from authorities having jurisdiction for 

disposal of waste and debris. 

.5 Provide on-site containers for collection of waste materials and debris. Location of 

containers to be approved by NRC. 

.6 Provide and use marked separate bins for recycling.  

.7 Clean interior areas prior to start of finishing work, and maintain areas free of dust and 

other contaminants during finishing operations. 

.8 Store volatile waste in covered metal containers, and remove from premises at end of each 

working day. 

.9 Provide adequate ventilation during use of volatile or noxious substances. Use of building 

ventilation systems is not permitted for this purpose. 

.10 Use only cleaning materials recommended by manufacturer of surface to be cleaned, and 

as recommended by cleaning material manufacturer. 

.11 Schedule cleaning operations so that resulting dust, debris and other contaminants will not 

fall on wet, newly painted surfaces nor contaminate building systems. 

1.3 FINAL CLEANING 

.1 When Work is Substantially Performed remove surplus products, tools, construction 

machinery and equipment not required for performance of remaining Work. 

.2 Remove waste products and debris other than that caused by others, and leave Work clean 

and suitable for occupancy. 

.3 Prior to final review remove surplus products, tools, construction machinery and 

equipment. 

.4 Remove waste materials from site at regularly scheduled times or dispose of as directed by 

NRC. Do not burn waste materials on site. 
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.5 Make arrangements with and obtain permits from authorities having jurisdiction for 

disposal of waste and debris. 

.6 Clean and polish glass, mirrors, hardware, wall tile, stainless steel, chrome, porcelain 

enamel, baked enamel, plastic laminate, and mechanical and electrical fixtures. Replace 

broken, scratched or disfigured glass. 

.7 Remove stains, spots, marks and dirt from decorative work, electrical and mechanical 

fixtures, furniture fitments, walls, and floors and has indicated. 

.8 Clean lighting reflectors, lenses, and other lighting surfaces. 

.9 Vacuum clean and dust building interiors, behind grilles, louvres and screens. 

.10 Wax, seal, shampoo or prepare floor finishes, as recommended by manufacturer. 

.11 Inspect finishes, fitments and equipment and ensure specified workmanship and operation. 

.12 Broom clean and wash exterior walks, steps and surfaces; rake clean other surfaces of 

grounds. 

.13 Remove dirt and other disfiguration from exterior surfaces. 

.14 Clean and sweep roofs, gutters, areaways, and sunken wells. 

.15 Sweep and wash clean paved areas. 

.16 Clean equipment and fixtures to sanitary condition; clean or replace filters of mechanical 

equipment. 

.17 Clean roofs, downspouts, and drainage systems. 

.18 Remove debris and surplus materials from crawl areas and other accessible concealed 

spaces. 

.19 Remove snow and ice from access to building. 

1.4 WASTE MANAGEMENT AND DISPOSAL 

.1 Separate waste materials for reuse and recycling in accordance provincial and local 

regulation.  
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Part 2 Products 

2.1 NOT USED 

Part 3 Execution 

3.1 NOT USED 

 

END OF SECTION 
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Part 1 General 

1.1 SUBMITTALS 

.1 Submittals: in accordance with Section 00 10 00 – General Instructions. 

.2 Shop drawings to show: 

.1 Mounting arrangements. 

.2 Operating and maintenance clearances. 

.3 Shop drawings and product data accompanied by: 

.1 Detailed drawings of bases, supports, and anchor bolts. 

.2 Acoustical sound power data, where applicable. 

.3 Points of operation on performance curves. 

.4 Manufacturer to certify current model production. 

.5 Certification of compliance to applicable codes. 

.4 Closeout Submittals: 

.1 Provide operation and maintenance data for incorporation into manual specified in 

Section 00 10 00 – General Instructions. 

.2 Operation and maintenance manual approved by, and final copies deposited with, 

Departmental Representative before final inspection. 

.3 Operation data to include: 

.1 Control schematics for systems including environmental controls. 

.2 Description of systems and their controls. 

.3 Description of operation of systems at various loads together with reset 

schedules and seasonal variances. 

.4 Operation instruction for systems and component. 

.5 Description of actions to be taken in event of equipment failure. 

.6 Valves schedule and flow diagram. 

.7 Colour coding chart. 

.4 Maintenance data to include: 

.1 Servicing, maintenance, operation and trouble-shooting instructions for 

each item of equipment. 

.2 Data to include schedules of tasks, frequency, tools required and task 

time. 

.5 Performance data to include: 

.1 Equipment manufacturer's performance datasheets with point of operation 

as left after commissioning is complete. 

.2 Equipment performance verification test results. 

.3 Special performance data as specified. 

.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - 

Testing, Adjusting and Balancing for HVAC. 

.6 Approvals: 



NRC Section 21 05 01 

Project No. COMMON WORK RESULTS FOR MECHANICAL 

M-50- 3873 Page 2 of 5 

 

.1 Submit 2 copies of draft Operation and Maintenance Manual to 

Departmental Representative for approval. Submission of individual data 

will not be accepted unless directed by Departmental Representative. 

.2 Make changes as required and re-submit as directed by Departmental 

Representative. 

.7 Additional data: 

.1 Prepare and insert into operation and maintenance manual additional data 

when need for it becomes apparent during specified demonstrations and 

instructions. 

.8 Site records: 

.1 Departmental Representative will provide 1 set of reproducible 

mechanical drawings. Provide sets of white prints as required for each 

phase of work. Mark changes as work progresses and as changes occur. 

Include changes to existing mechanical systems, control systems and low 

voltage control wiring. 

.2 Transfer information weekly to reproducibles, revising reproducibles to 

show work as actually installed. 

.3 Use different colour waterproof ink for each service. 

.4 Make available for reference purposes and inspection. 

.9 As-built drawings: 

.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize 

production of as-built drawings. 

.2 Identify each drawing in lower right hand corner in letters at least 12 mm 

high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS 

BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS 

INSTALLED" (Signature of Contractor) (Date). 

.3 Submit to Departmental Representative for approval and make corrections 

as directed. 

.4 Perform testing, adjusting and balancing for HVAC using as-built 

drawings. 

.5 Submit completed reproducible as-built drawings with Operating and 

Maintenance Manuals. 

.10 Submit copies of as-built drawings for inclusion in final TAB report. 

1.2 DEFINITIONS 

.1 For purposes of this the Mechanical Division the following: 

.1 "Concealed" - mechanical services and equipment in suspended ceilings and in 

chases and furred spaces.  

.2 "Exposed" - will mean not concealed as defined above. 

1.3 EXAMINATION OF THE SITE 

.1 Carefully examine conditions at the site which the site will or may affect your work, and 

become familiar with both the new and existing construction, finishes, and other work 

associated with your work in order that your tender price includes for everything necessary 

for completion of your work within the proposed project schedule 
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1.4 QUALITY ASSURANCE 

.1 Quality Assurance: in accordance with Section 00 10 00 – General Instructions. 

.2 Health and Safety Requirements: do construction occupational health and safety in 

accordance with Section 00 10 00 – General Instructions and 00 15 45 – General Safety 

Section and Fire Instructions. 

1.5 MAINTENANCE 

.1 Furnish spare parts in accordance with Section 00 10 00 – General Instructions. 

1.6 DELIVERY, STORAGE, AND HANDLING 

.1 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: in accordance with 

Section 00 10 00 – General Instructions and Section 00 15 45 – General Safety 

Section and Fire Instructions. 

1.7 COORDINATION & COOPERATION WITH OTHER TRADES  

.1 Co-ordinate your work with the work of all trades to ensure a proper and complete 

installation. Notify all trades concerned of the requirement for openings, sleeves, inserts 

and other hardware necessary in their work for the installation of your work. 

.2 The exact locations and routing of mechanical and electrical services must be properly 

planned, coordinated and established with all affected trades prior to installation such that 

they will clear each other as well as any obstructions. Generally, piping requiring uniform 

pitch shall be given the right of way, with other services located and arranged to suit. 

1.8 PERMITS, CERTIFICATES & FEES 

.1 Display all required permits on worksite and include copies of inspection certificates in 

operating and maintenance instruction manuals.  

.2 Obtain "Hot Work Permit" from the Engineer prior to commencement of soldering, 

welding or other high temperature work.  

.3 Comply with all requirements of Section 00 10 00 – General Instructions. 

1.9 FEDERAL HALOCARBON REGULATION  

.1 Generate halocarbon records for work on equipment (cooling equipment with CFC's, 

HCFC's and HFC refrigerants; fire suppression systems; solvent cleaning systems)that 

may result in the release of a halocarbon.  

.2 Tag equipment with duplicate of halocarbon record.   

.3 Provide additional copy of halocarbon record to NRC for inclusion in the Zone 

Halocarbon Service File. 
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1.10 CLEANING & FINAL ADJUSTMENT  

.1 During construction, keep the site reasonably clear of rubbish and waste material resulting 

from your work on a daily basis to the satisfaction of the Engineer. Notify the general 

contractor of any requirements for a waste receptacle for disposal of waste materials.   

.2 Clean interior and exterior of all systems including strainers, and vacuum interior of air 

handling units.  

.3 Clean and refurbish all equipment and leave in first class operating condition including 

replacement of all filters in all air and piping systems. 

.4 Balance and adjust all systems and each piece of equipment to operate as designed. 

1.11 PROTECTION OF EQUIPMENT & MATERIALS  

.1 Properly protect all of your equipment and materials on site from damage due to the 

elements, your work and the work of other trades, to the approval of the Engineer.  

.2 Wherever possible, coordinate equipment deliveries with the manufacturers and/or 

suppliers such that equipment is delivered to the site when it is required, or so that it can 

be suitably stored within the building and protected from the elements. 

1.12 STORAGE OF EQUIPMENT & MATERIALS 

.1 Arrange for sufficient storage facilities off the premises for the storage of equipment and 

materials which will not be allowed to stand in the open, nor to interfere with normal 

operations in the building.   

.2 Bring prefabricated materials on the job site as and when required to be installed.   

1.13 HOISTING & SCAFFOLDING 

.1 Provide all necessary hoists and scaffolds required for your work.  

.2 Design and construction of scaffolding to be in accordance with CSA S269.2 

Part 2 Products 

2.1 MATERIALS 

.1 Materials and products in accordance with Section 00 10 00 – General Instructions. 

Part 3 Execution 

3.1 PAINTING REPAIRS AND RESTORATION 

.1 Prime and touch up marred finished paintwork to match original. 

.2 Restore to new condition, finishes which have been damaged. 
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3.2 CLEANING 

.1 Clean interior and exterior of all systems including strainers. Vacuum interior of ductwork 

and air handling units. 

3.3 FIELD QUALITY CONTROL 

.1 Site Tests: conduct following tests in accordance with Section 00 10 00 – General 

Instructions and submit report as described in PART 1 - SUBMITTALS. 

.2 Manufacturer's Field Services: 

.1 Obtain written report from manufacturer verifying compliance of Work, in 

handling, installing, applying, protecting and cleaning of product and submit 

Manufacturer's Field Reports as described in PART 1 - SUBMITTALS. 

.2 Provide manufacturer's field services consisting of product use recommendations 

and periodic site visits for inspection of product installation in accordance with 

manufacturer's instructions. 

.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY 

ASSURANCE. 

3.4 DEMONSTRATION (If Required) 

.1 Departmental Representative will use equipment and systems for test purposes prior to 

acceptance. Supply labour, material, and instruments required for testing. 

.2 Trial usage to apply to following equipment and systems: 

.1 Fume hood and associated services. 

.3 Supply tools, equipment and personnel to demonstrate and instruct operating and 

maintenance personnel in operating, controlling, adjusting, trouble-shooting and servicing 

of all systems and equipment during regular work hours, prior to acceptance. 

.4 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of 

instruction materials. 

.5 Instruction duration time requirements as specified in appropriate sections. 

.6 Determination of whether or not demonstration is required will be decided by 

Departmental Representative in consultation with end user (client). 

3.5 PROTECTION 

.1 Protect equipment and systems openings from dirt, dust, and other foreign materials with 

materials appropriate to system. 

END OF SECTION 
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PART 1 - GENERAL 

 

1.1 RELATED           

.1 Section 00 10 00 – General Instructions 

.2 Section 00 15 45 – General Safety Section and Fire Instructions 

.3 Section 21 05 01 – Common Work Results- Mechanical 

 

1.2 REFERENCES        

.1 Canadian General Standards Board (CGSB). 

.1 CAN/CGSB-1.60-[M89], Interior Alkyd Gloss Enamel. 

.2 CAN/CGSB-24.3-[92], Identification of Piping Systems. 

     .2 Canadian Gas Association (CGA). 

.1 CAN/CGA B149.1-[M95]. 

.2 CAN/CGA B149.2-[M91]. 

 

     .3 National Fire Protection Association 

.1 NFPA 13-1989, Installation of Sprinkler Systems. 

.2 NFPA 14-1986, Standpipe and Systems. 

 

1.3 PRODUCT DATA      

.1 Submit product data in accordance with Section 00 10 00 – General Instructions. 

.3 Product data to include paint colour chips, all other products specified in this section. 

 

1.4 SAMPLES          

.1 Submit samples in accordance with Section 00 10 00 – General Instructions. 

.2 Samples to include nameplates, labels, tags, lists of proposed legends. 

 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURER'S  EQUIPMENT NAMEPLATES 

.1 Metal or plastic laminate nameplate mechanically fastened to each piece of equipment by 

manufacturer. 

.2 Lettering and numbers to be raised or recessed. 

.3 Information to include, as appropriate: 

.1   Equipment: Manufacturer's name, model, size, serial number, capacity. 

.2   Motor: voltage, Hz, phase, power factor, duty, frame size. 

 

 

2.2 EXISTING IDENTIFICATION SYSTEMS          

.1 Apply existing identification system to new work. 

.2 Where existing identification system does not cover for new work, use identification 

system specified this section. 

.3 Before starting work, obtain written approval of identification system from NRC 

representative. 

 

2.3 PIPING SYSTEMS GOVERNED BY CODES    

.1 Identification: 

.1 Natural gas: To [CAN/CGA B149.1] 
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.2 Propane gas: To [CAN/CGA B149.2] 

.3 Sprinklers: To NFPA 13. 

.4 Standpipe and hose systems: To NFPA 14. 

 

2.4 IDENTIFICATION OF PIPING SYSTEMS    

.1 Identify contents by background colour, marking, pictogram (as necessary), legend; 

direction of flow by arrows. To CAN/CGSB 24.3 except where specified otherwise. 

.2 Pictograms: 

.1 Where required, to Workplace Hazardous Materials Information System 

(WHMIS) regulations. 

.3 Legend: 

.1 Block capitals to sizes and colours listed in CAN/CGSB-24.3. 

.4 Arrows showing direction of flow: 

.1 Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm 

high. 

.2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm 

high. 

.3 Use double-headed arrows where flow is reversible. 

.5 Extent of background colour marking: 

.1 To full circumference of pipe or insulation. 

.2 Length to accommodate pictogram, full length of legend and arrows. 

.6 Materials for background colour marking, legend, arrows: 

.1 Pipes and tubing 20 mm and smaller: Waterproof and heat-resistant pressure 

sensitive plastic marker tags. 

.2 All other pipes: Pressure sensitive [plastic-coated cloth] [vinyl] with protective 

overcoating, waterproof contact adhesive undercoating, suitable for ambient of 

100% RH and continuous operating temperature of 150øC and intermittent 

temperature of 200øC. 

.7 Colours and Legends: 

.1 Where not listed, obtain direction from Departmental Representative. 

.2 Colours for legends, arrows: To following table: 

Background colour: Yellow     Legend, arrows: BLACK 

      Green                                 WHITE 

      Red                                    WHITE 

.3 Background colour marking and legends for piping systems: 

 

Contents   Background Legend 

Colour 

___________________________________________________________________ 

Condenser water supply  Green  COND. WTR. SUPPLY 

Condenser water return  Green  COND. WTR. RETURN 

Chilled water supply  Green  CH. WTR. SUPPLY 

Chilled water return  Green  CH. WTR. RETURN 

___________________________________________________________________ 

Instrument air   Green  INSTRUMENT AIR 

Conduit for low voltage 

control wiring   To Section 25 30 02 

___________________________________________________________________ 

   **  Add design temperature 



NRC  Section 21 05 02 

Project No. MECHANICAL INDENTIFICATION 

M-50- 3873                                               Page 3 of 4 

  

   ++  Add design temperature and pressure 

 

2.5 IDENTIFICATION DUCTWORK SYSTEMS    

.1 50 mm high stencilled letters and directional arrows 150 mm long x 50 mm high. 

.2 Colours: Black, or co-ordinated with base colour to ensure strong contrast. 

 

2.6 VALVES, CONTROLLERS         

  .1 Brass tags with 12 mm stamped identification data filled with black paint. 

.2 Include flow diagrams for each system, of approved size, showing charts and schedules 

with identification of each tagged item, valve type, service, function, normal position, 

location of tagged item. 

 

2.7 CONTROLS COMPONENTS IDENTIFICATION         

.1 Identify all systems, equipment, components, controls, sensors with system nameplates as 

specified in section 25 05 54 – EMCS Identification. 

 

2.8 LANGUAGE         

 .1 Identification to be in English. 

 

 

PART 3 - EXECUTION 

 

 

3.1 TIMING            

.1 Provide identification only after all other work complete 

 

3.2 INSTALLATION     

.1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise. 

.2 Provide ULC and/or CSA registration plates as required by respective agency. 

 

3.3 NAMEPLATES        

.1 Locations: 

.1  In conspicuous location to facilitate easy reading and identification from 

operating floor. 

.2 Standoffs: 

.1 Provide for nameplates on hot and/or insulated surfaces. 

.3 Protection 

.1 Do not paint, insulate or cover in any way. 

 

3.4 LOCATION OF IDENTIFICATION ON PIPING AND DUCTWORK SYSTEMS       

.1 On long straight runs in open areas in boiler rooms, equipment rooms, galleries, tunnels: 

At not more than 17 m intervals and more frequently if required to ensure that at least one 

is visible from any one viewpoint in operating areas and walking aisles. 

.2 Adjacent to each change in direction. 

.3 At least once in each small room through which piping or ductwork passes. 

.4 On both sides of visual obstruction or where run is difficult to follow. 

.5 On both sides of separations such as walls, floors, partitions. 

.6 Where system is installed in pipe chases, ceiling spaces, galleries, other confined spaces, 

at entry and exit points, and at each access opening. 
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.7 At beginning and end points of each run and at each piece of equipment in run. 

.8 At point immediately upstream of major manually operated or automatically controlled 

valves, dampers, etc. Where this is not possible, place identification as close as possible, 

preferably on upstream side. 

.9 Identification to be easily and accurately readable from usual operating areas and from 

access points. 

.1 Position of identification to be approximately at right angles to most convenient 

line of sight, considering operating positions, lighting conditions, risk of physical 

damage or injury and reduced visibility over time due to dust and dirt. 

 

3.5 VALVES, CONTROLLERS        

.1 Valves and operating controllers, except at plumbing fixtures, radiation, or where in plain 

sight of equipment they serve: Secure tags with non-ferrous chains or closed "S" hooks. 

.2 Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare 

glass where directed by NRC representative. Provide one copy (reduced in size if 

required) in each operating and maintenance manual. 

.3 Number valves in each system consecutively. 

 

 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Electrical motors, drives and guards for mechanical equipment and systems. 

.2 Supplier and installer responsibility indicated in Motor, Control and Equipment 

Schedule on electrical drawings and related mechanical responsibility is indicated 

on Mechanical Equipment Schedule on mechanical drawings. 

.3 Control wiring and conduit is specified in Division 26 except for conduit, wiring 

and connections below 50 V which are related to control systems specified in 

Division 22 and 23. Refer to Division 26 for quality of materials and 

workmanship. 

.2 Related Sections: 

.1 Section 00 10 00 – General Instructions. 

.2 Section 00 15 45 - General Safety Section and Fire Instructions. 

.3 Section 21 05 01 – Common Work Results- Mechanical 

.4 Section 23 74 00 – Packaged Outdoor HVAC Equipment 

1.2 REFERENCES 

.1 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE) 

.1 ASHRAE 90.1-[01], Energy Standard for Buildings Except Low-Rise Residential 

Buildings (IESNA cosponsored; ANSI approved; Continuous Maintenance 

Standard). 

.2 Electrical Equipment Manufacturers' Association Council (EEMAC) 

.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS) 

.1 Material Safety Data Sheets (MSDS). 

1.3 SUBMITTALS 

.1 Submittals: in accordance with Section 00 10 00 – General Instructions 

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet. 

Include product characteristics, performance criteria, and limitations. 

.3 Quality Control: in accordance with Section 00 10 00 – General Instructions. 

.1 Certificates: submit certificates signed by manufacturer certifying that materials 

comply with specified performance characteristics and physical properties. 

.4 Closeout Submittals 

.1 Provide maintenance data for motors, drives and guards for incorporation into 

manual specified in Section 00 10 00 – General Instructions. 
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1.4 QUALITY ASSURANCE 

.1 Regulatory Requirements: work to be performed in compliance with CEPA and applicable 

Provincial /Territorial regulations. 

.2 Health and Safety Requirements: do construction occupational health and safety in 

accordance with Section 00 15 45 - General Safety Section and Fire Instructions. 

1.5 DELIVERY, STORAGE, AND HANDLING 

.1 Packing, shipping, handling and unloading: 

.1 Deliver, store and handle in accordance with Section 00 10 00 – General 

Instructions. 

.2 Deliver, store and handle materials in accordance with manufacturer's written 

instructions. 

.2 Waste Management and Disposal: 

.1 Construction/Demolition Waste Management and Disposal: in accordance with 

Section 00 10 00 – General Instructions. 

Part 2 Products 

2.1 GENERAL 

.1 Motors: high efficiency, in accordance with local Hydro company standards and to 

ASHRAE 90.1. 

2.2 MOTORS 

.1 Provide motors for mechanical equipment as specified. 

.2 Motors 373 W (1/2 HP) and larger: EEMAC Class B, squirrel cage induction, speed as 

indicated, continuous duty, drip proof, ball bearing, maximum temperature rise 40 degrees 

C, 3 phase, 600 V, unless otherwise indicated. 

2.3 TEMPORARY MOTORS 

.1 If delivery of specified motor will delay completion or commissioning work, install motor 

approved by Departmental Representative for temporary use. Work will only be accepted 

when specified motor is installed. 

2.4 BELT DRIVES 

.1 Fit reinforced belts in sheave matched to drive. Multiple belts to be matched sets. 

.2 Use cast iron or steel sheaves secured to shafts with removable keys unless otherwise 

indicated. 

.3 For motors under 7.5 kW (10 HP) : standard adjustable pitch drive sheaves, having plus or 

minus 10% range. Use mid-position of range for specified r/min. 
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.4 For motors 7.5 kW (10 HP) and over: sheave with split tapered bushing and keyway 

having fixed pitch unless specifically required for item concerned. Provide sheave of 

correct size to suit balancing. 

.5 Correct size of sheave determined during commissioning. 

.6 Minimum drive rating: 1.5 times nameplate rating on motor. Keep overhung loads within 

manufacturer's design requirements on prime mover shafts. 

.7 Motor slide rail adjustment plates to allow for centre line adjustment. 

2.5 DRIVE GUARDS 

.1 Provide guards for unprotected drives. 

.2 Guards for belt drives; 

.1 Expanded metal screen welded to steel frame. 

.2 Minimum 1.2 mm thick sheet metal tops and bottoms. 

.3 38 mm dia holes on both shaft centres for insertion of tachometer. 

.4 Removable for servicing. 

.3 Provide means to permit lubrication and use of test instruments with guards in place. 

.4 Install belt guards to allow movement of motors for adjusting belt tension.-  

.5 Guard for flexible coupling: 

.1 "U" shaped, minimum 1.6 mm thick galvanized mild steel. 

.2 Securely fasten in place. 

.3 Removable for servicing. 

.6 Unprotected fan inlets or outlets: 

.1 Wire or expanded metal screen, galvanized, 19 mm mesh. 

.2 Net free area of guard: not less than 80% of fan openings. 

.3 Securely fasten in place. 

.4 Removable for servicing. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 

including product technical bulletins, handling, storage and installation instructions, and 

datasheet. 

3.2 INSTALLATION 

.1 Fasten securely in place. 

.2 Make removable for servicing, easily returned into, and positively in position. 
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3.3 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services: 

.1 Obtain written report from manufacturer verifying compliance of Work, in 

handling, installing, applying, protecting and cleaning of product and submit 

Manufacturer's Field Reports as described in PART 1 - SUBMITTALS. 

.2 Provide manufacturer's field services consisting of product use recommendations 

and periodic site visits for inspection of product installation in accordance with 

manufacturer's instructions. 

3.4 CLEANING 

.1 Proceed in accordance with Section 00 10 00 – General Instructions. 

.2 Upon completion and verification of performance of installation, remove surplus 

materials, excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Concrete housekeeping pads, hangers and supports for mechanical piping, ducting 

and equipment. 

1.2 REFERENCES 

.1 American National Standards Institute/American Society of Mechanical Engineers 

(ANSI/ASME) 

.1 ANSI/ASME B31.1 / B31.3 

.2 American Society for Testing and Materials International (ASTM) 

.1 ASTM A125, Specification for Steel Springs, Helical, Heat-Treated. 

.2 ASTM A307, Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile 

Strength. 

.3 ASTM A563, Specification for Carbon and Alloy Steel Nuts. 

.3 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS) 

.1 MSS SP58, Pipe Hangers and Supports - Materials, Design and Manufacture. 

.2 ANSI/MSS SP69, Pipe Hangers and Supports - Selection and Application. 

.3 MSS SP89, Pipe Hangers and Supports - Fabrication and Installation Practices. 

1.3 SYSTEM DESCRIPTION 

.1 Design Requirements: 

.1 Construct pipe hanger and support to manufacturer's recommendations utilizing 

manufacturer's regular production components, parts and assemblies. 

.2 Base maximum load ratings on allowable stresses prescribed by MSS 

SP58.ASME B31.1  or B31.3 as indicated.   

.3 Ensure that supports, guides, anchors do not transmit excessive quantities of heat 

to building structure. 

.4 Design hangers and supports to support systems under conditions of operation, 

allow free expansion and contraction, prevent excessive stresses from being 

introduced into pipework or connected equipment. 

.5 Provide for vertical adjustments after erection and during commissioning. Amount 

of adjustment in accordance with MSS SP58. 

.2 Performance Requirements: 

.1 Design supports, platforms, catwalks, hangers, to withstand seismic where 

indicated. 
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1.4 SUBMITTALS 

.1 Submit shop drawings and product data for following items: 

.1 Bases, hangers and supports. 

.2 Connections to equipment and structure. 

.3 Structural assemblies. 

.4 Installation instructions 

.2 Closeout Submittals: 

.1 Provide maintenance data for incorporation into manual. 

1.5 DELIVERY, STORAGE, AND HANDLING 

.1 Waste Management and Disposal: 

.1 The contractor is responsibility to coordinate and dispose of all waste material to 

local provincial and municipality requirements. 

.2 It is the full responsibility of the contractor to insure that all construction material, 

equipment, tools, etc. are stored and used in a safe and reasonable manor as per good 

industry standards.  

.3 The contractor is responsible for all damaged and stolen material, tools or equipment on 

site. 

.4 The contractor is responsible for the delivery of all material, tools or equipment. 

Part 2 Products 

2.1 GENERAL 

.1 Fabricate hangers, supports and sway braces in accordance with ANSI B31.1 and MSS 

SP58. 

.2 Use components for intended design purpose only. Do not use for rigging or erection 

purposes. 

2.2 PIPE HANGERS 

.1 Finishes: 

.1 Pipe hangers and supports: galvanized-exterior and painted with zinc-rich paint –

interior after manufacture. 

.2 Use hot dipped galvanizing process. 

.3 Ensure steel hangers in contact with copper piping are copper plated or epoxy 

coated. 

.2 Upper attachment structural: suspension from lower flange of I-Beam: 
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.1 Cold piping NPS 2 maximum: malleable iron C-clamp with hardened steel cup 

point setscrew, locknut and carbon steel retaining clip. 

.1 Rod: 9 mm UL listed 

.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron beam clamp, eye rod, 

jaws and extension with carbon steel retaining clip, tie rod, nuts and washers, UL 

listed to MSS-SP58 and  MSS-SP69. 

.3 Upper attachment structural: suspension from upper flange of I-Beam: 

.1 Cold piping NPS 2 maximum: ductile iron top-of-beam C-clamp with hardened 

steel cup point setscrew, locknut and carbon steel retaining clip, UL listed to MSS 

SP69. 

.2 Cold piping NPS 2 1/2 or greater, hot piping: malleable iron top-of-beam 

jaw-clamp with hooked rod, spring washer, plain washer and nut UL listed. 

.4 Upper attachment to concrete: 

.1 Ceiling: carbon steel welded eye rod, clevis plate, clevis pin and cotters with 

weldless forged steel eye nut. Ensure eye 6 mm minimum greater than rod 

diameter. 

.2 Concrete inserts: wedge shaped body with knockout protector plate UL listed to 

MSS SP69. 

.5 Hanger rods: threaded rod material to MSS SP58: 

.1 Ensure that hanger rods are subject to tensile loading only. 

.2 Provide linkages where lateral or axial movement of pipework is anticipated.Pipe 

attachments: material to MSS SP58: 

.1 Attachments for steel piping: carbon steel [black][galvanized]. 

.2 Attachments for copper piping: copper plated black steel. 

.3 Use insulation shields for hot pipework. 

.4 Oversize pipe hangers and supports. 

.7 Adjustable clevis: material to MSS SP69 UL listed, clevis bolt with nipple spacer and 

vertical adjustment nuts above and below clevis. 

.1 Ensure "U" has hole in bottom for rivetting to insulation shields 

.8 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP69. 

.9 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563. 

.1 Finishes for steel pipework: galvanized. 

.2 Finishes for copper, glass, brass or aluminum pipework: black with formed 

portion plastic coated or epoxy coated. 

.10 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69.Shop and 

field-fabricated assemblies. 

.1 Trapeze hanger assemblies: MSS SP-89. 

.2 Steel brackets: MSS SP-89. 

.3 Sway braces for seismic restraint systems: to MSS SP-89. 
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2.3 RISER CLAMPS 

.1 Steel or cast iron pipe: galvanized steel to MSS SP58, type 42, UL listed. 

.2 Copper pipe: carbon steel copper plated to MSS SP58, type 42. 

.3 Bolts: to ASTM A307. 

.4 Nuts: to ASTM A563. 

2.4 INSULATION PROTECTION SHIELDS 

.1 Insulated cold piping: 

.1 64 kg/m
3
 density insulation plus insulation protection shield to: MSS SP69, 

galvanized sheet carbon steel. Length designed for maximum 3 m span. 

2.5 CONSTANT SUPPORT SPRING HANGERS 

.1 Springs: alloy steel to ASTM A125, shot peened, magnetic particle inspected, with +/-5% 

spring rate tolerance, tested for free height, spring rate, loaded height and provided with 

Certified Mill Test Report (CMTR). 

.2 Load adjustability: 10 % minimum adjustability each side of calibrated load. Adjustment 

without special tools. Adjustments not to affect travel capabilities. 

.3 Provide upper and lower factory set travel stops. 

.4 Provide load adjustment scale for field adjustments. 

.5 Total travel to be actual travel + 20%. Difference between total travel and actual travel 25 

mm minimum. 

.6 Individually calibrated scales on each side of support calibrated prior to shipment, 

complete with calibration record. 

2.6 VARIABLE SUPPORT SPRING HANGERS 

.1 Vertical movement: 13 mm minimum, 50 mm maximum, use single spring 

pre-compressed variable spring hangers. 

.2 Vertical movement greater than 50 mm: use double spring pre-compressed variable spring 

hanger with 2 springs in series in single casing. 

.3 Variable spring hanger complete with factory calibrated travel stops. Provide certificate of 

calibration for each hanger. 

.4 Steel alloy springs: to ASTM A125, shot peened, magnetic particle inspected, with +/-5 % 

spring rate tolerance, tested for free height, spring rate, loaded height and provided with 

CMTR. 
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2.7 EQUIPMENT SUPPORTS 

.1 Fabricate equipment supports not provided by equipment manufacturer from structural 

grade steel meeting requirements of Section 05 12 23 - Structural Steel for Buildings. 

Submit calculations with shop drawings. 

2.8 EQUIPMENT ANCHOR BOLTS AND TEMPLATES 

.1 Provide templates to ensure accurate location of anchor bolts. 

2.9 OTHER EQUIPMENT SUPPORTS 

.1 Fabricate equipment supports from structural grade steel meeting requirements of Section 

05 12 23 - Structural Steel for Buildings. 

.2 Submit structural calculations with shop drawings. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 

including product technical bulletins, handling, storage and installation instructions, and 

datasheet. 

3.2 INSTALLATION 

.1 Install in accordance with: 

.1 Manufacturer's instructions and recommendations. 

.2 Vibration Control Devices: 

.1 Install on piping systems at pumps, boilers, chillers, cooling towers, and as 

indicated. 

.3 Clamps on riser piping: 

.1 Support independent of connected horizontal pipework using riser clamps and 

riser clamp lugs welded to riser. 

.2 Bolt-tightening torques to industry standards. 

.3 Steel pipes: install below coupling or shear lugs welded to pipe. 

.4 Cast iron pipes: install below joint. 

.4 Clevis plates: 

.1 Attach to concrete with 4 minimum concrete inserts, one at each corner. 

.5 Provide supplementary structural steelwork where structural bearings do not exist or 

where concrete inserts are not in correct locations. 

.6 Use approved constant support type hangers where: 
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.1 vertical movement of pipework is 13 mm or more, 

.2 transfer of load to adjacent hangers or connected equipment is not permitted. 

.7 Use variable support spring hangers where: 

.1 transfer of load to adjacent piping or to connected equipment is not critical. 

.2 variation in supporting effect does not exceed 25 % of total load. 

3.3 HANGER SPACING 

.1 Plumbing piping:  to Canadian Plumbing Code or authority having jurisdiction. 

.2 Copper piping: up to NPS 1/2: every 1.5 m. 

.3 Flexible joint roll groove pipe: in accordance with table below, but not less than one 

hanger at joints. 

.4 Within 300 mm of each elbow. 

 

3.4 HANGER INSTALLATION 

.1 Install hanger so that rod is vertical under operating conditions. 

.2 Adjust hangers to equalize load. 
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.3 Support from structural members. Where structural bearing does not exist or inserts are 

not in suitable locations, provide supplementary structural steel members. 

3.5 HORIZONTAL MOVEMENT 

.1 Angularity of rod hanger resulting from horizontal movement of pipework from cold to 

hot position not to exceed 4 degrees from vertical. 

.2 Where horizontal pipe movement is less than 13 mm, offset pipe hanger and support so 

that rod hanger is vertical in the hot position. 

3.6 FINAL ADJUSTMENT 

.1 Adjust hangers and supports: 

.1 Ensure that rod is vertical under operating conditions. 

.2 Equalize loads. 

.2 Adjustable clevis: 

.1 Tighten hanger load nut securely to ensure proper hanger performance. 

.2 Tighten upper nut after adjustment. 

.3 C-clamps: 

.1 Follow manufacturer's recommended written instructions and torque values when 

tightening C-clamps to bottom flange of beam. 

.4 Beam clamps: 

.1 Hammer jaw firmly against underside of beam. 

3.7 FIELD QUALITY CONTROL (as required) 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation for duct accessories including flexible connections, 

access doors, vanes and collars. 

.2 Related Sections: 

.1 Section 00 10 00 – General Instructions. 

.2 Section 00 15 45 – General Safety Section and Fire Instructions. 

1.2 REFERENCES 

.1 Health Canada/Workplace Hazardous Materials Information System (WHMIS). 

.1 Material Safety Data Sheets (MSDS). 

.2 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA). 

.1 SMACNA - HVAC Duct Construction Standards - Metal and Flexible, [95]. 

1.3 SUBMITTALS 

.1 Submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and data sheet. 

Indicate the following: 

.1 Flexible connections. 

.2 Back draft dampers. 

.3 Duct access doors. 

.3 Test Reports: submit certified test reports from approved independent testing laboratories 

indicating compliance with specifications for specified performance characteristics and 

physical properties. 

.1 Certification of ratings: catalogue or published ratings to be those obtained from 

tests carried out by manufacturer or independent testing agency signifying 

adherence to codes and standards. 

.4 Certificates: submit certificates signed by manufacturer certifying that materials comply 

with specified performance characteristics and physical properties. 

.5 Instructions: submit manufacturer's installation instructions. 

.6 Manufacturer's Field Reports: manufacturer's field reports specified. 

.7 Closeout submittals: submit maintenance and engineering data for incorporation into 

manual specified in Section [00 10 00 – General Instructions]. 
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1.4 QUALITY ASSURANCE 

.1 Pre-Installation Meetings: 

.1 Convene pre-installation meeting one week prior to beginning work of this 

Section. 

.1 Verify project requirements. 

.2 Review installation and substrate conditions. 

.3 Co-ordination with other building sub-trades. 

.4 Review manufacturer's installation instructions and warranty 

requirements. 

.2 Health and Safety: 

.1 Do construction occupational health and safety in accordance with Section 00 15 

45 – General Safety Section and Fire Instructions. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal: 

.1 The contractor is responsibility to coordinate and dispose of all waste material to 

local provincial and municipality requirements. Refer to section [00 10 00 – 

General Instructions]. 

.2 It is the full responsibility of the contractor to insure that all construction material, 

equipment, tools, etc. are stored and used in a safe and reasonable manor as per good 

industry standards.  

.3 The contractor is responsible for all damaged and stolen material, tools or equipment on 

site. 

.4 The contractor is responsible for all delivery of material, tools or equipment 

Part 2 Products 

2.1 GENERAL 

.1 Manufacture in accordance with SMACNA - HVAC Duct Construction Standards. 

2.2 STEEL DUCTWORK 

.1 Prime quality galvanized sheet steel with metal gauges in accordance with 

SMACNA standards to suit the duct configuration and classification. 

2.3 FLEXIBLE CONNECTIONS 

.1 Frame: galvanized sheet metal frame with fabric clenched by means of double 

locked seams. 

.2 Material: 

.1 Fire resistant, self extinguishing, neoprene coated glass fabric, airtight 

and moisture proof material, temperature rated at minus 40 degrees C to 

plus 90 degrees C, density of 1.3 kg/m
2
. 
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.3 Acceptable manufacturers are Duro-Dyne Ltd., "Durolon" as above, Ventfabrics 

"Ventglas" and Elgen Engineering Ltd. "Neoprene".  

2.4 BACK DRAFT DAMPERS 

.1 Nailor-Hart Industries Inc. 1300 Series gravity type dampers each complete with a 

galvanized steel frame, aluminum damper blades with felt edges, and lifetime 

lubricated bearings. 

.2 Acceptable manufacturers are Nailor-Hart Industries Inc., Controlled Air 

Manufacturing Ltd., Ruskin Ltd., and Air Specialties Manufacturing Ltd. 

2.5 DUCT ACCESS DOORS 

.1 General: 

.1 Non-insulated sandwich construction of same material as duct, one sheet 

metal thickness heavier, minimum 0.7 mm thick (No. 24 gauge) complete 

with sheet metal angle frame.  

.2 Insulated sandwich construction of same material as duct, one sheet metal 

thickness heavier, minimum 0.7 mm thick No. 24 gauge) complete with 

sheet metal angle frame and 25mm (1") thick rigid glass fibre insulation. 

.2 Gaskets: neoprene or foam rubber. 

 

.3 Hardware: 

.1 Up to 300 x 300 mm (12" x 12"): 2 sash locks.  

.2 301 to 450 mm (12" x 18"): 4 sash locks [complete with safety chain]. 

2.6 BIRD SCREEN 

.1 Heavy gauge galvanized steel or aluminum mesh 12 mm x 12 mm (1/2" x 1/2") 

sized as indicated on the drawings. 

2.7 ACOUSTIC DUCT LINER 

.1 General: 

.1 Fibrous glass duct liner 25 mm (1") thick: air side coated with black 

neoprene.  

.2 Flame spread rating shall not exceed 25. Smoke development rating shall 

not exceed 50.  

.3 Fibrous glass rigid board for rectangular surfaces, fibrous glass blanket 

for round surfaces. 

.2 Fasteners: 

.1 Duro-Dyne clip pins for installation through the insulation, length to suit 

the insulation thickness.  

.3 Acceptable manufacturers of acoustic duct liner are Fiberglass Canada Ltd., 

Manville Canada Inc. and Atlas Asbestos Co. Ltd. 
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Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 

including product technical bulletins, handling, storage and installation instructions, and 

data sheet. 

3.2 INSTALLATION 

.1 DUCT, DAMPER & SIMILAR FORMED OPENINGS 

.1 Duct openings, air inlet and outlet openings, fire damper openings, etc. will be 

provided in poured concrete work, masonry, drywall surfaces, etc., by the trade 

responsible for the particular construction in which the opening is required. 

.2 Ensure that openings for fire dampers to 350 mm (14") high are sized to suit the 

damper arrangement with folding blade out of the air stream. 

.2 FABRICATION & INSTALLATION OF STEEL DUCTWORK 

.1 Provide all required steel ductwork. Unless otherwise noted, all ductwork shall be 

constructed of galvanized steel. 

.2 Unless specifically noted otherwise, all duct, bends, elbows, transformations, 

branch fittings, etc. shall be fabricated, sealed and installed in accordance with the 

1" water gauge (0.25 kPa) pressure class of the latest edition of SMACNA Hvac 

Duct Construction Standards, except for duct upstream of VAV boxes, which 

shall comply with the requirements of the 2" water gauge (0.50 kPa) pressure 

class. 

.3 Install automatic control dampers and similar duct mounted control components 

supplied as part of the work specified in Section  (        ). 

.3 FLEXIBLE CONNECTIONS 

.1 Provide flexible connection in following locations: 

.1 Inlets and outlets to supply air units and fans. 

.2 Inlets and outlets of exhaust and return air fans. 

.3 As indicated. 

.2 Length of connection: 150 mm (6”). 

.3 Install in accordance with recommendations of SMACNA. 

.4 Minimum distance between metal parts when system in operation: 75 mm (3”). 

.5 When fan is running: 

.1 Ducting on sides of flexible connection to be in alignment. 

.2 Ensure slack material in flexible connection. 

.4 BACK-DRAFT DAMPERS 

.1 Provide back-draft dampers in the ductwork where shown. 

.2 Install and secure such that the dampers cannot move or rattle. 

.5 DUCT ACCESS DOORS 

.1 Provide access doors in ductwork for access to all duct system components which 

will or may need maintenance and/or repair.  
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.2 Size: 

.1 600 x 600 mm for person size entry. 

.2 300 x 300 mm for servicing entry. 

.3 Locations: 

.1 Control dampers. 

.2 Devices requiring maintenance. 

.3 Required by code. 

.4 Reheat coils. 

.5 Elsewhere as indicated. 

.4 Identify access doors provided for fusible link fire damper maintenance as such. 

.5 Access doors in insulated ductwork shall be sandwich construction type with 

insulation between the inner and outer panels. 

.6 BIRD SCREEN 

.1 Provide galvanized steel or aluminum bird screen over air intake and exhaust air 

openings in walls where indicated. 

.7 ACOUSTIC DUCT LINER 

.1 Provide acoustic lining for interior surfaces of ducts where indicated. 

.2 Fasten lining to interior sheet metal surfaces with 100% coverage of adhesive. 

.3 Install weld pins at 400 mm (16") centres on top and side surfaces and seal all 

joints, exposed edges, weld pin and clip penetrations and all damaged areas of 

liners. Cover lining joints with tape secured with 2 coats of sealer. 

.4 During installation, take particular care to ensure that the lining coating is not 

damaged and that exposed lining edges are protected properly such that the lining 

does not erode when subjected to the velocity in the particular system. Badly 

damaged areas of lining to be replaced at discretion of the Engineer. 

.5 Increase the size of all lined ducts such that interior duct dimensions with lining in 

place are the dimensions shown and/or specified on the drawings. 

.6 Where turning vanes, dampers, etc., occur in lined duct, they must be installed in 

a manner such that the liner surface is not damaged, the damper operation is not 

restricted, and friction loss within the duct is not increased. 

3.3 CLEANING 

.1 Perform cleaning operations as specified in Section 00 10 00 – General Instructions and in 

accordance with manufacturer's recommendations. 

.2 Upon completion and verification of performance of installation, remove surplus materials, 

excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Materials and installation for self-contained single zone, electric and refrigeration 

packaged rooftop HVAC units. 

.2 Related Sections: 

.1 Section 00 10 00 – General Instructions. 

.2 Section 00 15 45 – General Safety Section and Fire Instructions 

.3 Section 21 05 01 – Common Work Results- Mechanical 

.4 Section 21 05 02 – Mechanical Identification 

.5 Section 23 05 13 – Common Motor Requirements for HVAC Equipment 

1.2 REFERENCES 

.1 American National Standards Institute (ANSI)/Air Conditioning and Refrigeration 

Institute (ARI) 

.1 ANSI/ARI 210/240-03, Unitary Air-Conditioning and Air-Source Heat Pump 

Equipment. 

.2 ARI 270-95, Sound Rating of Outdoor Unitary Equipment. 

.2 ANSI/UL 1995 B-1998, Standard for Heating and Cooling Equipment. 

.3 Canadian Standards Association (CSA International) 

.1 CSA B52-99, Mechanical Refrigeration Code. 

.2 CSA C22.1 HB-09, Canadian Electrical Code Handbook. 

.4 Health Canada / Workplace Hazardous Materials Information System (WHMIS) 

.1 Material Safety Data Sheets (MSDS). 

.5 National Fire Protection Association 

.1 NFPA 90A-02, Standard for the Installation of Air Conditioning and Ventilating 

Systems. 

1.3 SUBMITTALS 

.1 Submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Product Data: 

.1 Submit manufacturer's printed product literature, specifications and datasheet for 

packaged rooftop HVAC units. 

.3 Submit WHMIS MSDS in accordance with Section 00 15 45 – General Safety Section and 

Fire Instructions. Indicate VOC's for adhesive and solvents during application and curing. 

.4 Shop Drawings: 
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.1 Submit shop drawings to indicate project layout and dimensions; indicate: 

.1 Equipment, piping, and connections, together with valves, strainers, 

control assemblies, thermostatic controls, auxiliaries and hardware, and 

recommended ancillaries which are mounted, wired and piped ready for 

final connection to building system, its size and recommended bypass 

connections. 

.2 Control equipment shipped loose, showing final location in assembly. 

.3 Dimensions, internal and external construction details, recommended 

method of installation with proposed structural steel support, mounting 

curb details, sizes and location of mounting bolt holes; include mass 

distribution drawings showing point loads. 

.4 Detailed composite wiring diagrams for control systems showing factory 

installed wiring and equipment on packaged equipment or required for 

controlling devices of ancillaries, accessories, controllers. 

.5 Fan performance curves. 

.6 Details of vibration isolation. 

.7 Estimate of sound levels to be expected across individual octave bands in 

dB referred to A rating. 

.8 Type of refrigerant used. 

.5 Test Reports: submit certified test reports from approved independent testing laboratories 

indicating compliance with specifications for specified performance characteristics and 

physical properties. 

.6 Certificates: submit certificates signed by manufacturer certifying that materials comply 

with specified performance characteristics and physical properties. 

.7 Instructions: submit manufacturer's installation instructions. 

.8 Manufacturer's Field Reports: manufacturer's field reports specified. 

.9 Closeout submittals: submit maintenance and engineering data for incorporation into 

manual specified in Section 00 10 00 – General Instructions include data as follows: 

.1 Indicate: brief description of unit, indexed, with details of function, operation, 

control, and service for components. 

.2 Provide for units, manufacturer's name, type, year, number of units, and capacity. 

.3 Provide labelling as per Section 21 05 02 – Mechanical Identification. 

1.4 QUALITY ASSURANCE 

.1 Pre-Installation Meeting: 

.1 Convene pre-installation meeting one week prior to beginning on-site installations 

in accordance with Section 00 10 00 – General Instructions. 

.1 Verify project requirements. 

.2 Review installation and substrate conditions. 

.3 Co-ordination with other building subtrades. 

.4 Review manufacturer's installation instructions and warranty 

requirements. 
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.2 Health and Safety: 

.1 Do construction occupational health and safety in accordance with Section 00 15 

45 – General Safety Section and Fire Instructions. 

1.5 DELIVERY, STORAGE AND HANDLING 

.1 Waste Management and Disposal: 

.1 Separate and dispose of waste materials in accordance with Section 00 10 00 – 

General Instructions. 

1.6 WARRANTY 

.1 As per Section 00 10 00 – General Instructions for all work associated with installation of 

HVAC units. 

.2 Contractor hereby warrants that packaged rooftop HVAC units and refrigeration 

compressors will function and operate in accordance with CCDC 2 GC 24, but for 60 

months from date of commissioning. 

Part 2 Products 

2.1 GENERAL 

.1 Roof mounted, self-contained single zone unit with electric heating elements and DX 

refrigeration and bear label of CSA, UL and ULC. 

.2 Units to consist of cabinet and frame, supply fan, electric heating coil, air filter, refrigerant 

cooling coil, compressor, condenser coil and fans, motorized outside air damper, return 

damper, motorized exhaust damper. 

.3 Prefabricated roof curb to conform to requirements of National Roofing Contractors 

Association (NRCA), minimum height 450 mm. 

.4 Conform to ANSI/ARI 210/240, rating for unit larger than 40 kW nominal. 

.5 Basis of Design: Carrier 50HCBD11G2A1-2F0G0 c/w adapter to suit existing roof 

openings, refer to specifications for additional information. ALL PROPOSED 

ALTERNATES WILL BE SUBMITTED BEFORE ALTERNATE SUBMITTAL 

DATE FOR REVIEW. ALL ALTERNATES WILL INCLUDE ADAPTERS TO 

SUIT EXISTING ROOF OPENINGS AND AIR SUPPLY/ RETURN.   

2.2 CABINET 

.1 Cabinets: weatherproofing tested and certified to AGA rain test standards and 

soundproofing tested to ARI 270. 

.2 Framing and supports: 2 mm thick welded steel, galvanized after manufacture, with lifting 

lugs. 

.3 Outer casing: weathertight, galvanized steel with baked enamel finish, complete with 

flashing. 
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.4 Access: gasketted hinged doors with locking door handle type fasteners. 

.5 Insulation: neoprene coated glass fiber on surfaces, 25 mm thick, 32 kg/m
3
density. 

2.3 FANS 

.1 Centrifugal, forward curved impellers, statically and dynamically balanced. V-belt drive 

with adjustable variable pitch motor pulley, rubber isolated hinge mounted motor. 

Vibration isolators: 95% efficiency. 

.2 Fan Motors: as per Section 23 05 13 – Common Motor Requirements for HVAC 

Equipment. 

2.4 AIR FILTERS 

.1  50 mm thick, 80% efficiency, metal framed, throwaway, commercially available suitable 

to unit manufacturer. 

2.5 ELECTRIC HEATERS 

.1  Nickel chromium electric resistant type, open coil resistance wire, 0.29” ID strung 

through ceramic insulators mounted on metal frame. Coil ends are staked and welded to 

terminal screw slots. 

.2 Heater assemblies to be provided with integral fusing for protection of internal heater 

circuits not exceeding 48A each. Auto reset thermo limit controls, magnetic heater 

contactors (24V Coil) and terminal block all mounted in electric heater control box 

attached to end of heater assembly. 

.3 Controls: 

.1 Shall be provided by Direct Energy, all components provided by  

2.6 REFRIGERATION 

.1 Conform to CSA B52 and ANSI/UL 1995 requirements. 

.2 Compressor/Condenser Section: 

.1 Hermetic scroll compressor, vibration isolated with flexible suction and discharge 

connections, oil sight glass and oil pressure switch. 

.2 Fan[s]: propeller type with single piece spun venturi outlets and zinc plated 

guards. Motor[s]: sequenced for head pressure control. 

.3 Electrical system: complete with operating controls, oil and refrigerant pressure 

protection, motor overload protection, weatherproof electrical wiring with 

weatherproof, rain tight disconnect. 

.4 Include refrigerant piping with automatic hot gas bypass, sight glass, filter and 

valves. 

.5 Capacity reduction: hot gas bypass. Provide fan control for head control for low 

ambient operation down to 0 degrees C ambient temperature. 

.6 Refrigerant: “Puron” or approved equal. 

.3 Evaporator: 
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.1 Rated to ANSI/ARI 210/240. 

.2 Thermostatic expansion valv. 

.3 Coil: staggered seamless copper tubes expanded into aluminum fins, and insulated 

condensation pan. 

.4 Cooling coil condensate drain pans: designed to avoid standing water, easily 

cleaned or removable for cleaning. Drain connection: deep seal trap complete with 

trap seal primer. 

2.7 CONTROLS 

.1 Provided by Direct Energy: smoke sensors in return to NFPA standards, low limit sensor 

on supply, CO2 sensor on return and OA temperature sensor on outdoor air intake. 

.2 Provided by Direct Enegery: Single Zone Heat-Cool Unit: 

.1 Low voltage, adjustable room thermostat controls heater stages in sequence with 

delay between stages, compressor and supply fan to maintain room temperature 

setting. 

.2 Thermostat: include system selector switch, heat-cool-off and fan control switch 

(on-auto). 

.3 Holiday/ Night set-backs: Scheduled through Direct Energy. 

2.8 CAPACITY 

.1 As indicated on drawings 3873-G01 to 3873-G03. 

Part 3 Execution 

3.1 MANUFACTURER'S INSTRUCTIONS 

.1 Compliance: comply with manufacturer's written recommendations or specifications, 

including product technical bulletins, handling, storage and installation instructions, and 

datasheet. 

3.2 INSTALLATION 

.1 Install as per manufacturers' instructions on roof curbs provided by manufacturer. 

.2 Manufacturer to certify installation, supervise start-up and commission unit. 

.3 Run drain line from cooling coil condensate drain pan to discharge over roof drain. 

3.3 FIELD QUALITY CONTROL 

.1 Manufacturer's Field Services: 

.1 Have manufacturer of products supplied under this Section review work involved 

in handling, installation/application, protection and cleaning of its product[s], and 

submit written reports, in acceptable format, to verify compliance of work with 

Contract. 
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.2 Provide manufacturer's field services, consisting of product use recommendations 

and periodic site visits for inspection of product installation, in accordance with 

manufacturer's instructions. 

.3 Schedule site visits to review work at stages listed: 

.1 After delivery and storage of products, and when preparatory work on 

which work of this Section depends is complete, but before installation 

begins. 

.2 Upon completion of work, after cleaning is carried out. 

.2 Obtain reports within 3 days of review and submit immediately to NRC Representative. 

.3 Performance Verification: 

.4 Verify accessibility, serviceability of components including motorized dampers, filters 

coils, fans, motors, operators, humidifiers, sensors, electrical disconnects. 

.5 Verify accessibility, cleanability, drainage of drain pans for coils, humidifiers. 

.6 Performance Verification: 

.1 General: 

.1 In accordance with Section 00 10 00 – General Instructions and Section 

21 05 01 – Common Work Results – Mechanical,  supplemented as 

specified herein. 

.2 Rooftop Air Handling Units: 

.1 Set zone mixing dampers for full cooling, except that where diversity 

factor forms part of design set that % of zone dampers to full heating. 

.2 Set outside air and return air dampers for minimum outside air. 

.3 Set face and bypass dampers so face dampers are fully open and bypass 

dampers are fully closed. 

.4 Check for smooth, vibration less correct rotation of supply fan impeller. 

.5 Measure supply fan capacity. 

.6 Adjust impeller speed as necessary and repeat measurement of fan 

capacity. 

.7 Measure pressure drop each component of air handling unit. 

.8 Set outside air and return air dampers for the % of outside air required by 

design and repeat measurements of fan capacity. 

.9 Reduce differences between fan capacity at minimum and maximum 

outside air less than 5%. 

.10 Set face and bypass dampers to full bypass and repeat measurement of fan 

capacity. 

.11 Reduce difference between fan capacity with F&BPD fully closed to 

bypass and fully open to bypass to less than 5%. 

.12 Reduce difference between fan capacity at full cooling and fan capacity at 

full heating to less than 5%. 

.13 OAD: verify for proper stroking, interlock with RAD. 

.14 Measure DBT, WBT of SA, RA, EA. 

.15 Measure air cooled condenser discharge DBT. 
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.16 Measure flow rates (minimum and maximum) of SA, RA, EA, relief air. 

.17 Simulate maximum cooling load and measure refrigerant hot gas and 

suction temperatures and pressures. 

.18 Use smoke test to verify no short-circuiting of EA, relief air to outside air 

intake or to condenser intake. 

.19 Simulate maximum heating load and: 

.1 Verify temperature rise across heat exchanger. 

.2 Simulate minimum heating load and repeat measurements. 

.20 Measure radiated and discharge sound power levels under maximum 

heating demand and under maximum cooling demand with compressors 

running. 

.21 Verify operating control strategies, including: 

.1 Economizer cycle operation, temperature of change-over. 

.2 Alarms. 

.3 Voltage drop across thermostat wiring. 

.4 Operation of remote panel including failure modes. 

.22 Set zone mixing dampers for full heating and repeat measurements. 

.23 Measure leakage past zone mixing dampers by taking temperature 

measurements. Reduce leakage to less than 5%. 

.24 Measure return fan capacity. 

.25 Adjust impeller speed as necessary and repeat measurement of return fan 

capacity. 

.26 Check capacity of heating unit. 

.27 Measure DX refrigeration system performance. 

.28 Refer to other sections of these specifications for PV procedures for other 

components. 

.3 Verify accessibility, serviceability of components including motorized dampers, 

filters coils, fans, motors, operators, humidifiers, sensors, electrical disconnects. 

.4 Verify accessibility, clean ability, drainage of drain pans for coils, humidifiers. 

.7 Commissioning Reports: 

.1 In accordance with Section 00 10 00 – General Instructions: 

3.4 CLEANING 

.1 Perform cleaning operations as specified in Section 00 10 00 – General Instructions and in 

accordance with manufacturer's recommendations. 

.2 On completion and verification of performance of installation, remove surplus materials, 

excess materials, rubbish, tools and equipment. 

END OF SECTION 
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Part 1 General 

1.1 SUMMARY 

.1 Section Includes: 

.1 General requirements for building Energy Monitoring and Control System 

(EMCS) that are common to NMS EMCS Sections. 

.2 Related Sections: 

.1 Section 00 10 00 – General Instructions. 

.2 Section 00 15 45 – General Safety Section and Fire Instructions 

.3 Section 21 05 01 – Common Work Results- Mechanical 

1.2 REFERENCES 

.1 American National Standards Institute (ANSI)/The Instrumentation, Systems and 

Automation Society (ISA). 

.1 ANSI/ISA 5.5-[1985], Graphic Symbols for Process Displays. 

.2 American National Standards Institute (ANSI)/ Institute of Electrical and Electronics 

Engineers (IEEE). 

.1 ANSI/IEEE 260.1-[1993], American National Standard Letter Symbols Units of 

Measurement (SI Units, Customary Inch-Pound Units, and Certain Other Units). 

.3 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. 

(ASHRAE). 

.1 ASHRAE STD 135-[R2001], BACNET - Data Communication Protocol for 

Building Automation and Control Network. 

.4 Canadian Standards Association (CSA International). 

.1 CAN/CSA-Z234.1-[89(R1995)], Canadian Metric Practice Guide. 

.5 Consumer Electronics Association (CEA). 

.1 CEA-709.1-[B-2002], Control Network Protocol Specification. 

.6 Department of Justice Canada (Jus). 

.1 Canadian Environmental Assessment Act (CEAA), 1995, c. 37. 

.2 Canadian Environmental Protection Act (CEPA), 1999, c. 33. 

.7 Electrical and Electronic Manufacturers Association (EEMAC). 

.1 EEMAC 2Y-1-[1958], Light Gray Colour for Indoor Switch Gear. 

.8 Health Canada/Workplace Hazardous Materials Information System (WHMIS). 

.1 Material Safety Data Sheets (MSDS). 

.9 Transport Canada (TC). 

.1 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34. 

1.3 ACRONYMS AND ABBREVIATIONS 

.1 Acronyms used in EMCS: 
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.1 AEL - Average Effectiveness Level. 

.2 AI - Analog Input. 

.3 AIT - Agreement on International Trade. 

.4 AO - Analog Output. 

.5 BACnet - Building Automation and Control Network. 

.6 BC(s) - Building Controller(s). 

.7 BECC - Building Environmental Control Center. 

.8 CAD - Computer Aided Design. 

.9 CDL - Control Description Logic. 

.10 CDS - Control Design Schematic. 

.11 COSV - Change of State or Value. 

.12 CPU - Central Processing Unit. 

.13 DI - Digital Input. 

.14 DO - Digital Output. 

.15 DP - Differential Pressure. 

.16 ECU - Equipment Control Unit. 

.17 EMCS - Energy Monitoring and Control System. 

.18 HVAC - Heating, Ventilation, Air Conditioning. 

.19 IDE - Interface Device Equipment. 

.20 I/O - Input/Output. 

.21 ISA - Industry Standard Architecture. 

.22 LAN - Local Area Network. 

.23 LCU - Local Control Unit. 

.24 MCU - Master Control Unit. 

.25 NAFTA - North American Free Trade Agreement. 

.26 NC - Normally Closed. 

.27 NO - Normally Open. 

.28 OS - Operating System. 

.29 O&M - Operation and Maintenance. 

.30 OWS - Operator Work Station. 

.31 PC - Personal Computer. 

.32 PCI - Peripheral Control Interface. 

.33 PCMCIA - Personal Computer Micro-Card Interface Adapter. 

.34 PID - Proportional, Integral and Derivative. 

.35 RAM - Random Access Memory. 

.36 SP - Static Pressure. 

.37 ROM - Read Only Memory. 

.38 TCU - Terminal Control Unit. 

.39 USB - Universal Serial Bus. 

.40 UPS - Uninterruptible Power Supply. 

.41 VAV - Variable Air Volume. 
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1.4 DEFINITIONS 

.1 Point: may be logical or physical. 

.1 Logical points: values calculated by system such as setpoints, totals, counts, 

derived corrections and may include, but not limited to result of and statements in 

CDL's. 

.2 Physical points: inputs or outputs which have hardware wired to controllers 

which are measuring physical properties, or providing status conditions of 

contacts or relays which provide interaction with related equipment (stop, start) 

and valve or damper actuators. 

.2 Point Name: The Andover™ system utilizes an [Area/System/Point] naming 

convention. To maximize the potential of the Continuum software it is essential to 

maintain a standard point naming convention. 

.1 Master Control Unit Names [Area]:  Naming the Area is the first name to 

consider. This name should be simple and reflective of the area in which this 

MCU shall be controlling. 

 

Example: M50MAST/xxx/xxx (Montreal Road Campus Building M50   

                             Master) 

M36BCX1/xxx/xxx (Montreal Road Campus Building M36 

BACnet Master/Router) 

 

.2 LCU’s, ECU’s,TCU’s, IOU Modules Names [System]:  Naming the System 

controller is the second name to consider. This name should reflect the building 

in which it is located and the primary equipment this controller is controlling.  As 

much as is possible, the NRC Equipment name is to be embedded into the code 

via the point naming convention. 

 

Example: XXX/AHU02/xxx (Air Handling Unit 02) 

     XXX/BLR01/xxx (Boiler 01) 

     XXX/MISC3/xxx (Miscellaneous 3) 

     XXX/Rm103/xxx (Room 103) 

     XXX/IOU1/xxx (Input Output Module 1) 

 

In the event that there are multiple pieces of equipment being controlled i.e.: 2 air 

handling units, the controller name shall follow the following standard. 

 

Example: XXX/AHU01_02/xxx (Air Handling Units 01 and 02) 

 

 

.3 Point Inputs/Outputs Names [Point]:  The Point name is an abbreviation of the 

input/output function. Each type of equipment (chilled water system controllers, 

terminal unit controllers, etc.) has a standard list of input and output 

abbreviations (see attached list).  Again, as much as is possible, the NRC 

Equipment name is to be embedded into the code via the point naming 

convention. 

 

Example: XXX/xxx/SFA  (Supply Fan Amperage) 

     XXX/xxx/CCV  (Cooling Coil Valve) 

     XXX/xxx/RMT  (Room Temperature) 

     XXX/xxx/WTM01 (Water Meter) 



NRC  Section 25 05 01 

Project No. EMCS GENERAL REQUIREMENTS 

M-50- 3873                                               Page 4 of 8 

 

     XXX/xxx/CHWST (Chilled Water Supply Temperature) 

 

In the event that there are multiple end devices on the same controller with the 

same function these would be first identified by the type of input/output followed 

by an underscore and an abbreviation of the location/description of the multiple 

type input. 

 

Example: XXX/xxx/RMT_102  (Room 102 Room Temperature) 

     XXX/xxx/DCP01  (Domestic Circulating Pump 01) 

     XXX/xxx/HCV2  (Heating Coil Valve Secondary) 

     XXX/xxx/RM02_FLOOD (Room 02 Flood Alarm) 

 

.4 Numeric (virtual points) Names:  The numeric should take on a similar naming 

standard as the point names. The numeric is a virtual point whose value is 

calculated by programs within the operator work station.  The name for these 

virtual points should refer first to the point it is directly effecting followed by its 

function. 

 

Example: XXX/xxx/DATSp (Discharge Air Temperature Setpoint) 

     XXX/xxx/ RFS  (Return Fan Status) 

     XXX/xxx/SFm  (Supply Fan Mode) 

 

Other numeric’s that do not involve points directly but programs shall be named 

for the function they server. 

 

Example: XXX/xxx/WINTER (Winter Flag) 

     XXX/xxx/SiteOAT (Site Outside Air Temperature) 

     XXX/xxx/CTL  (Pseudo System Control Value) 

 

.5 Control Program Names: 

 

Program names should be names in the same convention as Point and Numeric 

Names. The program name should first start with a description of its function 

followed by the point that the program controls. 

 

Example: XXX/xxx/CtlCCV  (Cooling Coil Valve Control) 

     XXX/xxx/CtlMode  (Mode Control) 

     XXX/xxx/VARCALC (Variable Calculations) 

 

.3 Point expansion : comprised of three fields, one for each descriptor. Expanded form of 

shortform or acronym used in "area", "system" and "point" descriptors is placed into 

appropriate point expansion field. Database must provide 32 character field for each point 

expansion. 

.4 Point Object Type: points fall into following object types: 

.1 AI (analog input). 

.2 AO (analog output). 

.3 DI (digital input). 

.4 DO (digital output). 

.5 BI ( binary input). 

.6 BO ( binary output). 
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.5 Symbols and engineering unit abbreviations utilized in displays: to ANSI/ISA S5.5. 

.1 Printouts: to ANSI/IEEE 260.1. 

.2 Refer also to Section 25 05 54- EMCS: Identification. 

1.5 CONTRACTOR’S QUALIFICATIONS 

.1 The EMCS controls systems contractor shall:  

.1 Be an authorized distributor of the product lines listed in these specifications and 

on the drawings. 

.2 Have at least five (5) years experience in the installation and maintenance of 

DDC control systems. 

.3 Have in-house qualified technicians and tradesmen for the installation, 

maintenance and repair of systems. 

.4 Have an office within 20 km of the project site and shall be able to offer 

emergency service 24 hrs/day, 365 days/year. 

1.6 SYSTEM DESCRIPTION 

.1 Refer to drawings for system architecture. 

.2 Work covered by sections referred to above consists of fully operational EMCS, 

including, but not limited to, following: 

.1 Building Controllers. 

.2 Control devices as listed in I/O point summary tables. 

.3 OWS(s). 

.4 Data communications equipment necessary to effect EMCS data transmission 

system. 

.5 Field control devices. 

.6 Software/Hardware complete with full documentation. 

.7 Complete operating and maintenance manuals. 

.8 Training of personnel. 

.9 Acceptance tests, technical support during commissioning, full documentation. 

.10 Electrical 120 volt power distribution and low voltage power wiring as required 

for controllers and devices. 

.11 Wiring interface co-ordination of equipment supplied by others. 

.12 Control air piping and tubing as required for controllers and devices. 

.13 Miscellaneous work as specified in these sections and as indicated. 

.3 Design Requirements: 

.1 Design and provide conduit and wiring linking elements of system. 

.2 Supply sufficient programmable controllers of types to meet project 

requirements. Quantity and points contents as reviewed by Departmental 

Representative prior to installation. 

.3 Location of controllers  as reviewed by Departmental Representative prior to 

installation. 

.4 Provide utility power to EMCS as indicated. 

.5 Imperial references: in accordance with CAN/CSA Z234.1. 
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.4 Language Operating Requirements: 

.1 Provide English operator selectable access codes. 

.2 Use non-linguistic symbols for displays on graphic terminals wherever possible. 

Other information to be in English. 

.3 Operating system executive: provide primary hardware-to-software interface 

with associated documentation to be in English. 

.4 System manager software: include in English system definition point database, 

additions, deletions or modifications, control loop statements, use of high level 

programming languages, report generator utility and other OS utilities used for 

maintaining optimal operating efficiency. 

.5 Include, in English: 

.1 Input and output commands and messages from operator-initiated 

functions and field related changes and alarms as defined in CDL's or 

assigned limits (i.e. commands relating to day-to-day operating functions 

and not related to system modifications, additions, or logic 

re-definements). 

.2 Graphic "display" functions, point commands to turn systems on or off, 

manually override automatic control of specified hardware points. To be 

in English at specified OWS and to be able to operate one terminal in 

English and second in French. Point name expansions in both languages. 

.3 Reporting function such as trend log, trend graphics, alarm report logs, 

energy report logs, maintenance generated logs. 

1.7 SUBMITTALS 

.1 Make submittals in accordance with Section 00 10 00 – General Instructions. 

.2 Quality Control: 

.1 Provide equipment and material from manufacturer's regular production, CSA 

certified, manufactured to standard quoted plus additional specified requirements. 

.2 Where CSA certified equipment is not available submit such equipment to 

inspection authorities for special inspection and approval before delivery to site. 

.3 Submit proof of compliance to specified standards with shop drawings and 

product data in accordance with Section 00 10 00 – General Instructions. Label 

or listing of specified organization is acceptable evidence. 

.4 In lieu of such evidence, submit certificate from testing organization, approved 

by Departmental Representative, certifying that item was tested in accordance 

with their test methods and that item conforms to their standard/code. 

.5 For materials whose compliance with organizational 

standards/codes/specifications is not regulated by organization using its own 

listing or label as proof of compliance, furnish certificate stating that material 

complies with applicable referenced standard or specification. 

.6 Permits and fees: in accordance with general conditions of contract. 

.7 Submit certificate of acceptance from authority having jurisdiction to 

Departmental Representative 

.8 Existing devices intended for re-use: submit test report. 
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1.8 QUALITY ASSURANCE 

.1 Have local office within 20km of project, staffed by trained personnel capable of 

providing instruction, routine maintenance and emergency service on systems, 

.2 Provide record of successful previous installations submitting tender showing experience 

with similar installations utilizing computer-based systems. 

.3 Have access to local supplies of essential parts and provide 5 year guarantee of 

availability of spare parts after obsolescence. 

.4 Ensure qualified supervisory personnel continuously direct and monitor Work and attend 

site meetings. 

.5 Health and Safety: 

.1 Do construction occupational health and safety in accordance with Section 00 15 

45 – General Safety Section and Fire Instructions. 

1.9 DELIVERY, STORAGE AND HANDLING 

.1 Material Delivery Schedule: provide Departmental Representative with schedule within 2 

weeks after award of Contract. 

.2 Waste Management and Disposal: 

.1 Separate waste materials in accordance with Section 00 10 00 – General 

Instructions. 

.2 Remove from site and dispose of packaging materials at appropriate recycling 

facilities. 

.3 Place materials defined as hazardous or toxic in designated containers. 

.4 Handle and dispose of hazardous materials in accordance with Regional and 

Municipal regulations. 

.5 Label location of salvaged material's storage areas and provide barriers and 

security devices. 

.6 Ensure emptied containers are sealed and stored safely. 

1.10 EXISTING CONDITIONS - CONTROL COMPONENTS 

.1 Utilize existing control wiring and piping as indicated. 

.2 Re-use field control devices that are usable in their original configuration provided that 

they conform to applicable codes, standards specifications. 

.1 Do not modify original design of existing devices without written permission 

from Departmental Representative. 

.2 Provide for new, properly designed device where re-usability of components is 

uncertain. 

.3 Inspect and test existing devices intended for re-use within 7 days of award of contract, 

and prior to installation of new devices. 

.1 Furnish test report within 14 days of award of contract listing each component to 

be re-used and indicating whether it is in good order or requires repair by 

Departmental Representative. 

.2 Failure to produce test report will constitute acceptance of existing devices by 

contractor. 

.4 Non-functioning items: 
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.1 Provide with report specification sheets or written functional requirements to 

support findings. 

.2 Departmental Representative will repair or replace existing items judged 

defective yet deemed necessary for EMCS. 

.5 Submit written request for permission to disconnect controls and to obtain equipment 

downtime before proceeding with Work. 

.6 Assume responsibility for controls to be incorporated into EMCS after written receipt of 

approval from Departmental Representative. 

.1 Be responsible for items repaired or replaced by Departmental Representative. 

.2 Be responsible for repair costs due to negligence or abuse of equipment. 

.7 Remove existing controls, conduit, wiring and pneumatic tubing (poly or copper) not 

re-used or not required. Place in approved storage for disposition as directed. 

Part 2 Products 

2.1 EQUIPMENT 

.1 Complete list of equipment and materials to be used on project and forming part of tender 

documents by adding manufacturer's name, model number and details of materials, and 

submit for approval. 

Part 3 Execution 

3.1 MANUFACTURER'S RECOMMENDATIONS 

.1 Installation: to manufacturer's recommendations. 

3.2 ELECTRICAL POWER AND CONTROL WIRING 

.1 Provide 120 volt electrical power and low voltage control wiring to controllers and 

devices in accordance with specification sections 260521 and 260534, and coordinate 

work with the main electrical contractor. 

3.3 PAINTING 

.1 Painting: in accordance with Section 09 91 23 - Interior Painting, supplemented as 

follows: 

.1 Clean and touch up marred or scratched surfaces of factory finished equipment to 

match original finish. 

.2 Restore to new condition, finished surfaces too extensively damaged to be 

primed and touched up to make good. 

.3 Clean and prime exposed hangers, racks, fastenings, and other support 

components to match existing building standards. 

END OF SECTION 
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General 

1.1 SUMMARY 

.1 Section Includes: 

.1 Control devices integral to the Building Energy Monitoring and Control System 

(EMCS): transmitters, sensors, controls, dampers, damper operators, and low 

voltage current transformers. 

.2 Related Sections: 

.1 Section 00 10 00 – General Instructions 

.2 Section 00 15 45 – General Safety Section and Fire Instructions. 

.3 Section 21 05 01 – Common Work Results- Mechanical 

.4 Section 25 05 01 – EMCS General Requirements 

.3 NOTE ALL CONTROLS PROVIDED BY DIRECT ENERGY THROUGH 

STANDING OFFER CONTRACT 

1.2 REFERENCES 

.1 American National Standards Institute (ANSI). 

.1 ANSI C12.7-[1993(R1999)], Requirements for Watthour Meter Sockets. 

.2 ANSI/IEEE C57.13-[1993], Standard Requirements for Instrument Transformers. 

.2 American Society for Testing and Materials International, (ASTM). 

.1 ASTM B148-[97(03)], Standard Specification for Aluminum-Bronze Sand 

Castings. 

.3 National Electrical Manufacturer's Association (NEMA). 

.1 NEMA 250-03, Enclosures for Electrical Equipment (1000 Volts Maximum). 

.4 Air Movement and Control Association, Inc. (AMCA). 

.1 AMCA Standard 500-D-98, Laboratory Method of Testing Dampers For Rating. 

.5 Canadian Standards Association (CSA International). 

.1 CSA-C22.1-02, Canadian Electrical Code, Part 1 (19th Edition), Safety Standard 

for Electrical Installations. 

1.3 DEFINITIONS 

.1 Acronyms and Definitions: refer to Section 25 05 01 - EMCS: General Requirements. 

1.4 SUBMITTALS 

.1 Submit shop drawings and manufacturer's installation instructions in accordance with 

Section 00 10 00 – General Instructions. 

.2 Pre-Installation Tests. 
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.1 Submit samples at random from equipment shipped, as requested by Departmental 

Representative, for testing before installation. Replace devices not meeting 

specified performance and accuracy. 

.3 Manufacturer's Instructions: 

.1 Submit manufacturer's installation instructions for specified equipment and 

devices. 

1.5 EXISTING CONDITIONS 

.1 Repair surfaces damaged during execution of Work. 

.2 Turn over to Departmental Representative existing materials removed from Work not 

identified for re-use. 

Part 2 Products 

2.1 GENERAL 

.1 Control devices of each category to be of same type and manufacturer. 

.2 External trim materials to be corrosion resistant. Internal parts to be assembled in 

watertight assembly. 

.3 Operating conditions: 0 - 32 degrees C with 10 - 90% RH (non-condensing) unless 

otherwise specified. 

.4 Terminations: use standard conduit box with slot screwdriver, twist on connections or 

connector blocks unless otherwise specified.. 

.5 Transmitters and sensors to be unaffected by external transmitters including walkie talkies. 

.6 Account for hysteresis, relaxation time, maximum and minimum limits in applications of 

sensors and controls. 

.7 Outdoor installations: use weatherproof construction in NEMA 4 enclosures. 

2.2 TEMPERATURE SENSORS 

.1 Room temperature sensors and display wall modules. 

.1 Temperature sensing and display wall module. 

.1 LCD display to show space temperatureand temperature setpoint. 

.2 Buttons for occupant selection of temperature setpoint and 

occupied/unoccupied mode. 

.3 Integral thermistor sensing element 10,000  ohm at 24 degrees. 

.4 Accuracy 0.2 degrees C over range of 0 to 70 degrees C. 

.5 Stability 0.02 degrees C drift per year. 

.6 Separate mounting base for ease of installation. 

.2 Duct temperature sensors: 
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.1 General purpose duct type: suitable for insertion into ducts at various orientations, 

insertion length 460  mm. 

.3 Outdoor air temperature sensors: 

.1 Outside air type: non-corroding shield to minimize solar and wind effects, 

threaded fitting for mating to 13 mm conduit, weatherproof construction in 

NEMA 4 enclosure. 

2.3 HUMIDITY SENSORS 

.1 Room and Duct Requirements: 

.1 Range: 2 - 90 % RH minimum. 

.2 Operating temperature range: 0 - 60 degrees C. 

.3 Absolute accuracy: 

.1 Room sensors: plus or minus 2 %. 

.4 Sheath: stainless steel with integral shroud for specified operation in air streams of 

up to 10 m/s. 

.5 Maximum sensor non-linearity: plus or minus 2% RH with defined curves. 

.6 Room sensors: wall mounted as indicated. 

.7 Duct mounted sensors: locate so that sensing element is in air flow in duct. 

2.4 CURRENT SENSING RELAYS 

.1 Requirements: 

.1 Suitable to detect belt loss or motor failure. 

.2 Trip point adjustment, output status LED. 

.3 Split core for easy mounting. 

.4 Induced sensor power. 

.5 Relay contacts: capable of handling [0.5] [___] amps at 30 VAC / DC. Output to 

be NO solid state. 

.6 Suitable for single or 3 phase monitoring. For 3-Phase applications: provide for 

discrimination between phases. 

.7 Adjustable latch level. 

2.5 WIRING 

.1 In accordance with Section [26 27 10 - Modular Wiring System] [26 27 26 - Wiring 

Devices]. 

.2 For wiring under 70 volts use FT6 rated wiring where wiring is not run in conduit. Other 

cases use FT4 wiring. 

.3 Wiring must be continuous without joints. 

.4 Sizes: 

.1 Field wiring to digital device: [#18AWG] [20AWG stranded twisted pair]. 

.2 Analog input and output: shielded [#18 minimum solid copper] [#20 minimum 

stranded twisted pair]. 
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Part 3 Execution 

3.1 INSTALLATION 

.1 Install equipment, components so that manufacturer's and CSA labels are visible and 

legible after commissioning is complete. 

.2 Install field control devices in accordance with manufacturers recommended methods, 

procedures and instructions. 

.3 Temperature transmitters, humidity transmitters, current-to-pneumatic transducers, 

solenoid air valves, controllers, relays: install in NEMA I enclosure or as required for 

specific applications. Provide for electrolytic isolation in cases when dissimilar metals 

make contact. 

.4 Support field-mounted panels, transmitters and sensors on pipe stands or channel brackets. 

.5 Electrical: 

.1 Complete installation in accordance with Section CSA C22.1-09, Canadian 

Electrical Code, Part 1 (21
st
 Edition), Safety Standard for Electrical Installations. 

.2 Modify existing starters to provide for EMCS as indicated in I/O Summaries and 

as indicated. 

.3 Trace existing control wiring installation and provide updated wiring schematics 

including additions, deletions to control circuits for review by Departmental 

Representative before beginning Work. 

.4 Terminate wires with screw terminal type connectors suitable for wire size, and 

number of terminations. 

.5 All wiring within enclosures shall be neatly bundled and anchored to permit acces 

and prevent restriction to devices and terminals. 

.6 All wiring and cabling, including that within factory-fabricated panels shall be 

labelled at each end within 5 cm (2in.) of termination with the EMCS point name. 

.7 Install Low Voltage Control Wiring in EMT in the following circumstances: 

.1 Mechanical rooms, electrical rooms, service rooms and exposed wiring – 

All wiring in mechanical, electrical, service rooms and exposed wiring – 

or where subject to mechanical damage – shall be in EMT. 

.2 Communication wiring – Communication wiring to be installed in EMT.  

Communication wiring to mean all wiring linking building controllers, 

field panels and Operator Work Station(s). 

.3 Power Wiring – Wiring supplying power to all levels of controllers to be 

in EMT. 

.4 Building controllers, field panels and OWS(s) – All wiring between 

building controllers, field panels and OWS(s) to be installed in EMT.  

Field panels to mean all panels not considered building controllers.  Ex: 

panels with I/P transducers. 

.8 EMT Installation: 

.1 EMT sizes to suit wiring requirements and to allow for future expansion 

capabilities specified for systems. 

.2 Maximum EMT fill not to exceed [40]%. 
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.3 Minimum EMT size is 1.905 cm (¾ in.) unless its to final device where 

1.27 cm (½ in.) would be acceptable. 

.4 Include one pull string in each EMT 1.905 cm (¾ in.) or larger. 

.5 Wherever possible, all wiring in EMT shall be installed as continuous 

lengths, with no splices permitted between termination points or junction 

boxes. 

.6 Conceal all EMT, except within mechanical, electrical, or service rooms.  

Install EMT to maintain a minimum clearance of 15 cm (6 in.) from high-

temperature equipment (e.g. steam pipes or flues) 

.7 Flexible metal conduits and liquid-tight, flexible metal conduits shall not 

exceed 0.3048 m (1 ft) in length and shall be supported at each end.  

Flexible metal conduit less than 1.27 cm (½ in.) electrical trade size shall 

not be used.  In areas exposed to moisture, including chiller and boiler 

rooms, liquid-tight, flexible metal conduits shall be used. 

.8 EMT must be adequately supported, properly reamed at both ends, and 

left clean and free of obstructions.  EMT sections shall be joined with 

steel set-screw connectors and couplings for EMT.  Terminations must be 

made with fittings at boxes, and ends not terminating in boxes shall have 

bushings installed. 

.9 Design drawings do not show conduit layout. 

.10        Do not run exposed conduits in normally occupied spaces unless 

otherwise indicated or unless impossible to do otherwise. Departmental 

Representative to review before starting Work.  

 .7 Communication Wiring: 

   .1  The contractor shall adhere to the items in the “Electrical” article in Part 3 

of the specification Section 25 30 02 “EMCS: Field Control Devices”. 

.2 Do not install communication wiring in raceway and enclosures 

containing Class 1 wiring. 

.3 Maximum pulling, tension, and bend radius for cable installation, as 

specified by the cable manufacturer, shall not be exceeded during the 

installation. 

.4 Contractor shall verify the integrity of the entire network following the 

cable installation.  Use appropriate test measures for each particular cable. 

.5 When a cable enters or exits a building, a lightning arrestor must be 

installed between the lines and ground.  The lightning arrestor shall be 

installed according to the manufacturer’s instructions. 

.6 All runs of communication wiring shall be unspliced length when that 

length is commercially available. 

.7 All communication wiring shall be labelled to indicate origination and 

destination data. 

3.2 TEMPERATURE AND HUMIDITY SENSORS 

.1 Stabilize to ensure minimum field adjustments or calibrations. 

.2 Readily accessible and adaptable to each type of application to allow for quick easy 

replacement and servicing without special tools or skills. 

.3 Outdoor installation: 
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.1 Protect from solar radiation and wind effects by non-corroding shields. 

.2 Install in NEMA 4 enclosures. 

.4 Duct installations: 

.1 Do not mount in dead air space. 

.2 Locate within sensor vibration and velocity limits. 

.3 Securely mount extended surface sensor used to sense average temperature. 

.4 Thermally isolate elements from brackets and supports to respond to air 

temperature only. 

.5 Support sensor element separately from coils, filter racks. 

.5 Averaging duct type temperature sensors. 

.1 Install averaging element horizontally across the ductwork starting 300 mm from 

top of ductwork. Each additional horizontal run to be no more than 300 mm from 

one above it. Continue until complete cross sectional area of ductwork is covered. 

Use multiple sensors where single sensor does not meet required coverage. 

.2 Wire multiple sensors in series for low temperature protection applications. 

.3 Wire multiple sensors separately for temperature measurement. 

.4 Use software averaging algorithm to derive overall average for control purposes. 

.6 Thermowells: install for piping installations. 

.1 Locate well in elbow where pipe diameter is less than well insertion length. 

.2 Thermowell to restrict flow by less than 30%. 

.3 Use thermal conducting paste inside wells. 

3.3 PANELS 

.1 Arrange for conduit and tubing entry from top, bottom or either side. 

.2 Wiring and tubing within panels: locate in trays or individually clipped to back of panel. 

.3 Identify wiring and conduit clearly. 

3.4 PRESSURE AND DIFFERENTIAL PRESSURE SWITCHES AND SENSORS 

.1 Install isolation valve and snubber on sensors between sensor and pressure source where 

code allows. 

.1 Protect sensing elements on steam and high temperature hot water service with 

pigtail syphon between valve and sensor. 

3.5 IDENTIFICATION 

.1 To be done by Direct Energy 

END OF SECTION 
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1 REFERENCES 

.1 Perform all work to meet or exceed the requirements of the Canadian Electrical Code, 

CSA Standard C22.1 - (latest edition). 

.2 Consider CSA Electrical Bulletins in force at time of tender submission, while not 

identified and specified by number in this Division, to be forming part of related CSA Part 

II standard. 

.3 Do overhead and underground systems in accordance with CSA C22.3 except where 

specified otherwise. 

.4 Where requirements of this specification exceed those of above mentioned standards, this 

specification shall govern. 

.5 Notify the NRC Departmental Representative as soon as possible when requested to 

connect equipment supplied by NRC which is not CSA approved. 

.6 Refer to Sections 00 10 00 & 0015 45. 

2 PERMITS AND FEES 

.1 Submit to Electrical Inspection Department and Supply Authority necessary number of 

drawings and specifications for examination and approval prior to commencement of 

work. 

.2 Pay all fees required for the performance of the work. 

3 START-UP 

.1 Instruct the NRC Departmental Representative and operating personnel in the operation, 

care and maintenance of equipment supplied under this contract. 

4 INSPECTION AND FEES 

.1 Furnish a Certificate of Acceptance from the Authorized Electrical Inspection Department 

on completion of work. 

.2 Request and obtain Special Inspection approval from the Authorized Electrical Inspection 

Department for any non-CSA approved control panels or other equipment fabricated by 

the contractor as part of this contract. 

.3 Pay all fees required for inspections. 

5 FINISHES 

.1 Shop finish metal enclosure surfaces by removal of rust and scale, cleaning, application of 

rust resistant primer inside and outside, and at least two coats of finish enamel. 

.1 Outdoor electrical equipment "equipment green" finish to EEMAC Y1-1-1955. 

.2 Indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1-1958. 
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.2 Clean and touch up surfaces of shop-painted equipment scratched or marred during 

shipment or installation, to match original paint. 

6 ACOUSTICAL PERFORMANCE 

.1 In general provide equipment producing minimal sound levels in accordance with the best 

and latest practices established by the electrical industry. 

.2 Do not install any device or equipment containing a magnetic flux path metallic core, such 

as gas discharge lamp ballasts, dimmers, solenoids, etc., which are found to produce a 

noise level exceeding that of comparable available equipment. 

7 EQUIPMENT IDENTIFICATION 

.1 Identify with 3mm (1/8") Brother, P-Touch non-smearing tape, or an alternate approved 

by the NRC Departmental Representative, all electrical outlets shown on drawings and/or 

mentioned in the specifications. These are the recessed and surface mounted receptacles 

such as those in offices and service rooms and used to plug in office equipment, 

telecommunication equipment or small portable tools. Indicate only the source of power 

(Ex. for a receptacle fed from panel L32 circuit #1: "L32-1"). 

.2 Light switches and light fixtures are the only exceptions for electrical equipment 

identification (except as noted in 7.13 below). They are not to be identified. 

.3 Identify with lamicoid nameplates all electrical equipment shown on the drawings and/or 

mentioned in the specification such as motor control centers, switchgear, splitters, fused 

switches, isolation switches, motor starting switches, starters, panelboards, transformers, 

high voltage cables, industrial type receptacles, junction boxes, control panels, etc., 

regardless of whether or not the electrical equipment was furnished under this section of 

the specification. 

.4 Coordinate names of equipment and systems with other Divisions to ensure that names 

and numbers match. 

.5 Wording on lamicoid nameplates to be approved by the NRC Departmental 

Representative prior to fabrication. 

.6 Provide two sets of lamicoid nameplates for each piece of equipment; one in English and 

one in French. 

.7 Lamicoid nameplates shall identify the equipment, the voltage characteristics and the 

power source for the equipment. Example: A new 120/240 volt single phase circuit 

breaker panelboard, L16, is fed from panelboard LD1 circuit 10. 

"PANEL L16 

120/240 V 

FED FROM LD1-10" 

 

PANNEAU L16 

120/240 V 

 ALIMENTE PAR LD1-10 
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.8 Provide warning labels for equipment fed from two or more sources - "DANGER 

MULTIPLE POWER FEED" black letters on a yellow background. These labels are 

available from NRC's Facilities Maintenance group in building M-19. 

.9 Lamicoid nameplates shall be rigid lamicoid, minimum 1.5 mm (1/16") thick with: 

.1 Black letters engraved on a white background for normal power circuits. 

.2 Black letters engraved on a yellow background for emergency power circuits. 

.3 White letters engraved on a red background for fire alarm equipment. 

.10 For all interior lamicoid nameplates, mount nameplates using two-sided tape. 

.11 For all exterior lamicoid nameplates, mount nameplates using self-tapping 2.3 mm (3/32") 

dia. slot head screws - two per nameplate for nameplates under 75 mm (3") in height and a 

minimum of 4 for larger nameplates. Holes in lamicoid nameplates to be 3.7 mm (3/16") 

diameter to allow for expansion of lamicoid due to exterior conditions. 

.1 No drilling is to be done on live equipment. 

.2 Metal filings from drilling are to be vacuumed from the enclosure interiors. 

.12 All lamicoid nameplates shall have a minimum border of 3 mm (1/8"). Characters shall be 

9 mm (3/8") in size unless otherwise specified. 

.13 Identify lighting fixtures which are connected to emergency power with a label 

"EMERGENCY LIGHTING/ÉCLAIRAGE D'URGENCE", black letters on a yellow 

background. These labels are available from NRC's Facilities Maintenance group in 

building M-19. 

.14 Provide neatly typed updated circuit directories in a plastic holder on the inside door of 

new panelboards. 

.15 Carefully update panelboard circuit directories whenever adding, deleting, or modifying 

existing circuitry. 

8 WIRING IDENTIFICATION 

.1 Unless otherwise specified, identify wiring with permanent indelible identifying markings, 

using either numbered or coloured plastic tapes on both ends of phase conductors of 

feeders and branch circuit wiring. 

.2 Maintain phase sequence and colour coding throughout. 

9 CONDUIT AND CABLE IDENTIFICATION 

.1 Apply red paint to the covers of junction boxes and condulets of fire alarm conduits. 

.2 Apply yellow paint to the covers of junction boxes and condulets of emergency power 

circuits. 

.3 Apply blue paint to the covers of junction boxes and condulets of voice/data cables. 
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10 MANUFACTURER’S & APPROVALS LABELS 

.1 Ensure that manufacturer's registration plates are properly affixed to all apparatus showing 

the size, name of equipment, serial number, and all information usually provided, 

including voltage, cycle, phase and the name and address of the manufacturer. 

.2 Do not paint over registration plates or approval labels. Leave openings through insulation 

for viewing the plates. Contractor's or sub-contractor's nameplate not acceptable. 

11 WARNING SIGNS AND PROTECTION 

.1 Provide warning signs, as specified or to meet requirements of Authorized Electrical 

Inspection Department and NRC Departmental Representative. 

.2 Accept the responsibility to protect those working on the project from any physical danger 

due to exposed live equipment such as panel mains, outlet wiring, etc. Shield and mark all 

live parts with the appropriate voltage. Caution notices shall be worded in both English 

and French. 

12 LOAD BALANCE 

.1 Measure phase current to new panelboards with normal loads operating at time of 

acceptance. Adjust branch circuit connections as required to obtain best balance of current 

between phases and record changes, and revise panelboard schedules. 

.2 Measure phase voltages at loads and adjust transformer taps to within 2% of rated voltage 

of equipment. 

13 MOTOR ROTATION 

.1 For new motors, ensure that motor rotation matches the requirements of the driven 

equipment. 

.2 For existing motors, check rotation before making wiring changes in order to ensure 

correct rotation upon completion of the job. 

14 GROUNDING 

.1 Thoroughly ground all electrical equipment, cabinets, metal supporting frames, ventilating 

ducts and other apparatus where grounding is required in accordance with the 

requirements of the latest edition of the Canadian Electrical Code Part 1, C.S.A. C22.1 

and corresponding Provincial and Municipal regulations. Do not depend upon conduits to 

provide the ground circuits. 

.2 Run separate green insulated stranded copper grounding conductors in all electrical 

conduits including those feeding toggle switches and receptacles. 

15 TESTS 

.1 Provide any materials, equipment and labour required and make such tests deemed 

necessary to show proper execution of this work, in the presence of the NRC 

Departmental Representative. 
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.2 Correct any defects or deficiencies discovered in the work in an approved manner at no 

additional expense to the Owner. 

.3 Megger all branch circuits and feeders using a 600V tester for 240V circuits and a 1000V 

tester for 600V circuits. If the resistance to ground is less than permitted by Table 24 of 

the Code, consider such circuits defective and do not energize. 

.4 The final approval of insulation between conductors and ground, and the efficiency of the 

grounding system is left to the discretion of the local Electrical Inspection Department. 

16 COORDINATION OF PROTECTIVE DEVICES 

.1 Ensure circuit protective devices such as overcurrent trips, fuses, are installed to values 

and settings as indicated on the Drawings. 

17 WORK ON LIVE EQUIPMENT & PANELS 

.1 NRC requires that work be performed on non-energized equipment, installation, 

conductors and power panels. For purposes of quotation assume that all work is to be done 

after normal working hours and that equipment, installation, conductors and power panels 

are to be de-energized when worked upon. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 

Standards Association or Authorized Electrical Inspection Department labels, and subject 

to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 

receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 BUILDING WIRES AND GENERAL REQUIREMENTS 

.1 Conductor material for branch circuit wiring and grounding:  

.1 Stranded copper. 

.2 Neutral wire: continuous throughout its length without breaks. 

.3 Separate insulated green grounding conductors in all electrical conduits. 

.4 All wire and cable insulation shall meet the C.S.A. Standards for the types and 

services hereinafter specified. Colours as per section 4-036 of Electrical Code. 

.5 Where otherwise specified, use wire and cable types as follows: 

.1 Type R90 XLPE cross-link polyethylene stranded for applications using 

wires sized No. 8 and larger. 

.2 Type TW stranded for applications using wires sized No. 10 and smaller. 

.3 For fire alarm wiring refer to Section 283100. 

.4 Approved heat resistant wire for wiring through and at lighting and 

heating fixtures. Where insulation types are shown on the drawings other 

types shall not be used unless the specification is more restrictive. 

.6 Use BX cable only under the following conditions: 

.1 Wiring from a junction box to a recessed lighting fixture in suspended 

ceilings. Cable length not to exceed 1.5 m (5'), or 

.2 Wiring or switches or 15 amp receptacles in partitions having removable 

wall panels, or 

.3 When specifically called for on drawings. 

.7 Use stranded wire no smaller than No. 12 AWG for lighting and power and no 

smaller than No. 16 AWG for control wiring. 

.8 Conductors shall be soft copper properly refined and tinned having a minimum 

conductivity of 98%. 
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Part 3 Execution 

3.1 BUILDING WIRES 

.1 Install building wires as follows:  

.1 Make joints, taps and splices in approved boxes with solderless connectors.  Joints 

and/or splices are not acceptable inside a panelboard. 

.2 Ensure the lugs accommodate all the strands of the conductor. 

.3 Replace any wire or cable showing evidence of mechanical injury. 

.4 Use No. 10 AWG for branch circuit wiring extending more than 30 m (100 ft.) to 

farthest outlet from panel. 

.5 Circuit numbers indicated on the drawing are intended as a guide for the proper 

connection of multi-wire circuits at the panel. 

.6 Take care to keep the conductors free from twisting. 

.7 Use an approved lubricant for pulling in conduit. 

.8 Leave sufficient slack on all runs to permit proper splicing and connection of 

electrical devices. 

.9 Branch circuit wiring of 120 volt applications to be multi-wire utilizing common 

neutrals. Under no condition shall any switch break a neutral conductor. 

.10 Provide and install an approved fire- retardant wrap or coating for PVC jacketed 

cables installed in a grouped configuration of two or more. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, 

bearing Canadian Standards Association or Authorized Electrical Inspection 

Department labels, and subject to the approval of the NRC Departmental 

Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials 

only after receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 WIRE AND BOX CONNECTORS 

.1 Pressure type wire connectors sized to fit conductors.  

2.2 WIRING TERMINATIONS 

.1 Provide first grade wire and cable connectors suitable for the service on 

which they are used and install them in accordance with the latest trade 

practice. 

.2 Provide high quality extruded copper-free aluminium (0.4% or less) 

connectors for single and multi conductor cable. Steel and then zinc plated 

connectors for multi conductor cables.  

.3 When used in hazardous area, connectors should be certified for such 

location in Class, Division and Group.  

.4 For large conductor sizes, use bolted or compression solderless type 

connectors. 

.5 Use high temperature connectors and insulation on all connections of high 

temperature conductors. 

.6 Where connector types are called for on the drawings or in the specification, 

do not use other types. 

.7 Lugs, terminals, screws used for termination of wiring to be suitable for 

copper conductors. 

.8 For fire alarm wiring refer to Section 28 31 00. 
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Part 3 Execution 

3.1 INSTALLATION 

.1 Install stress cones, terminations, and splices in accordance with 

manufacturer's instructions. 

.2 Bond and ground as required [to CSA C22.2No.41]. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 

Standards Association or Authorized Electrical Inspection Department labels, and subject 

to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 

receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 FITTINGS 

.1 Fittings: manufactured for use with conduit specified. Coating: same as conduit.  

.2 Fittings for liquid-tight flexible conduits shall be liquid-tight connectors.  

.3 Provide expansion couplings for all conduits running in slabs through expansion joints. 

These shall be the type approved for use in concrete with a bonding conductor.   

2.2 OUTLET BOXES 

.1 Size boxes in accordance with CSA-C22. 

.2 Unless otherwise specified, provide galvanized steel outlet boxes at least 40mm (1-1/2") 

deep, single or ganged style, of proper size to accommodate devices used and shall be 

equipped with covers as necessary of the type designed for the specified fittings. Pull 

boxes shall be steel and shall be galvanized or painted to prevent rusting. For lighting 

fixture outlets, use 100mm (4") octagon boxes. 

.3 Equip with plaster rings for flush mounting devices in finished walls. 

.4 Blank cover plates for boxes without wiring devices. 

.5 Equip with centre fixture studs for light fixtures. 

.6 Use cast boxes where indicated and for surface mounted wiring. In areas above hung 

ceilings where appearance is not significant, pressed steel surface boxes may be used. 

.7 Supply all outlet boxes and pull boxes sized according to code requirements unless 

specified otherwise on the drawings. 

2.3 SUPPORT HARDWARE 

.1 Use 10mm (3/8") threaded rod for suspended unistrut and conduit. 



NRC  Section 26 05 32 

Project No. OUTLET BOXES, CONDUIT BOXES AND FITTINGS 

M-50- 3873                                               Page 2 of 2 

 

.2 Unless otherwise specified, use 41mm x 41mm (1-5/8" x 1-5/8") galvanized steel unistrut 

for conduit support systems. 

Part 3 Execution 

3.1 INSTALLATION 

.1 Install outlet boxes as follows:  

.1 Support boxes independently of connecting conduits. 

.2 Make necessary mounting adjustments to the outlet to match interior finish. 

.3 Fill boxes with paper, sponges or foam or similar approved material to prevent 

entry of construction material. 

.4 Where more than one conduit enters a switch or receptacle box on the same side, 

provide a 100mm (4") minimum square box with a suitable plaster ring. 

.5 Location and appearance to be to the NRC Departmental Representative's 

approval. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK SPECIFIED ELSEWHERE 

.1 Common Work Results - Electrical Section 26 05 00 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 

Standards Association or Authorized Electrical Inspection Department labels, and subject 

to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 

receiving the NRC Departmental Representative’s approval. 

Part 2 Products 

2.1 RACEWAYS 

.1 Conduit: 

.1 Each length of conduit to be new and bear the CSA Stamp of Approval.  

.2 Conduit, unless otherwise noted, to be EMT, no smaller than 12mm (1/2").   

.2 Bushings and Connectors: 

.1 Insulated type, with the insulation an integral part of the fitting.   

.3 Conduit Fastening:  

.1 One hole malleable iron straps to secure surface conduits. Two hole straps for 

conduits larger than 50mm (2").  

.2 Beam clamps to secure conduits to exposed steel work.  

.3 Channel type supports for two or more conduits.  

.4 Pull Cord:  

.1 Polypropylene cord in empty conduit.  

.5 Unless specifically called for on the drawings, do not use flexible conduits but it is 

recognized that there may be applications where this material will be useful, such as 

equipment connections, etc. In such cases, obtain permission for its use from the NRC 

Departmental Representative. For tender purposes, assume that flexible conduits will not 

be permitted unless specifically called for on the drawings or equipment specifications. All 

flexible conduits for vapour-tight applications shall be liquid-tight flexible conduits (seal-

tight).  

.6 Provide expansion couplings for all conduits running in slabs through expansion joints. 

These shall be the type approved for use in concrete with a bonding conductor.    

2.2 SUPPORT HARDWARE 

.1 Use 10mm (3/8") threaded rod for suspended unistrut and conduit. 
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.2 Unless otherwise specified, use 41mm x 41mm (1-5/8" x 1-5/8") galvanized steel unistrut 

for conduit support systems.  

Part 3 Execution 

3.1 RACEWAYS 

.1 Install raceways as follows:  

.1 Rigidly supported. 

.2 Workmanlike manner. 

.3 Maintain maximum headroom. 

.4 Concealed in finished area. 

.5 Surface-mounted in open area. 

.6 Do not pass conduits through structural members except as indicated. 

.7 Parallel to or at right angles to the building lines. 

.8 Thoroughly ream all conduits at ends and terminate with appropriate locknuts and 

bushings. 

.9 Cause minimum interference in spaces through which they pass. 

.10 Plug or cap conduit during construction to protect from dust, dirt or water. 

.11 Unless specifically indicated on drawings or with the permission of the NRC 

Departmental Representative, do not cast conduits in concrete. 

.12 Dry conduits out before installing wire. 

.13 Mechanically bend steel conduit larger than 22 mm (3/4") diameter. Bend conduit 

cold. 

.14 Do not cut or modify prefabricated bends. 

.15 PVC conduit as indicated. 

.16 Function and appearance to be to the NRC Departmental Representative's 

approval. 

.17 Seal conduit and cable openings in fire- rated walls and floors with an approved 

fire stop material. 

.18 Seal conduit and cable openings in exterior walls with a weatherproof silicone 

sealant. 

.19 Paint exposed conduits and boxes to match existing wall / ceiling.  

 

END OF SECTION 
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Part 1 General 

1.1 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data in accordance with Section 00 10 00. 

.2 Submit stamped engineered drawings for structures supporting transformers on walls or 

other structures other than the floor. 

.3 Prior to any installation of circuit breakers in either a new or existing installation, Contractor 

must submit three (3) copies of a certificate of origin,  from the manufacturer, duly signed by 

the factory and the local  manufacturer’s representative, certifying that all circuit breakers 

come from this manufacturer, they are new and they meet standards and regulations. These 

certificates must be submitted to the Departmental Representative for approval. 

.1 The above applies to all breakers rated above 240V. 

.2 The above applied to all breakers rated up to 240V and 100A or more. 

.4 A delay in the production of the certificate of origin won’t justify any extension of the 

contract and additional compensation. 

.5 Any work of manufacturing, assembly or installation should begin only after acceptance of the 

certificate of origin by Departmental Representative.  Unless complying with this 

requirement, Departmental Representative reserves the right to mandate the manufacturer 

listed on circuit breakers to authenticate all new circuit breakers under the contract at the 

Contractor’s expense. 

.6 In general, the certificate of origin must contain: 

.1 The name and address of the manufacturer and the person responsible for 

authentication. The responsible person must sign and date the certificate; 

.2 The name and address of the licensed dealer and the person of the distributor 

responsible for the Contractor’s account. 

.3 The name and address of the Contractor and the person responsible for the projet. 

.4 The name and address of the local manufacturer’s representative. The local 

representative must sign and date the certificate. 

.5 The name and address of the building where circuit breakers will be installed: 

.1 Project title. 

.2 End user’s reference number. 

.3 The list of circuit breakers. 

.7  

1.2 IDENTIFICATION 

.1 Identification as per Section 26 05 00. 
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Part 2 Products 

2.1 DISCONNECT SWITCHES, FUSED AND NON-FUSED 

.1 Fusible and non-fusible disconnect switches in EEMAC Enclosure as indicated. 

.2 Provision for padlocking in "OFF" switch position. 

.3 Mechanical voidable door interlock in "ON" position. 

.4 Fuses: size and type as indicated. 

.5 Fuseholders in each switch to be suitable without adaptors, for type and size of fuse 

indicated. 

.6 Quick-make, quick-break action. 

.7 "ON-OFF" switch position indication on switch enclosure cover. 

.8 Standard of acceptance: Square D, Cutler-Hammer, Siemens. 

2.2 GROUNDING 

.1 Insulated grounding conductors in accordance with Section 26 05 00. 

.2 Compression connectors for grounding to equipment provided with lugs. 

2.3 MOULDED CASE CIRCUIT BREAKER 

.1 Thermal-magnetic moulded case circuit breakers, quick-make, quick-break type, for 

manual and automatic operation with temperature compensation for 40°C ambient. 

.2 Common-trip breakers with single handle for multiple applications. 

.3 All new 120V to 600V circuit breakers installed on this project are to include the handle 

accessory, "Handle Padlock Attachment", which locks breakers on or off. 

.4 Magnetic instantaneous trip elements in circuit breakers, to operate only when the value of 

current reaches 10 times their setting. 

.5 Circuit breaker and panel to be of same manufacturer. 

.6 Circuit breakers minimum rating: 10K for 120/240V and 25K for 600/347V or greater if 

indicated. 

.7 Standard of acceptance: Square D, Cutler-Hammer, Siemens. 

2.4 FUSES 

.1 250V and 600V time delay, rejection style, HRC-I, Class RK5. 

.2 Standard of acceptance: Gould-Shawmut. 
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Part 3 Execution 

3.1 DISCONNECT SWITCHES 

.1 Install disconnect switches complete with fuses as indicated. 

3.2 GROUNDING 

.1 Install complete permanent, continuous, system and circuit, equipment, grounding systems 

including, conductors, compression connectors, accessories, as indicated, to conform to 

requirements of Engineer, and local authority having jurisdiction over installation. Where 

EMT is used, run ground wire in conduit. 

.2 Install connectors in accordance with manufacturer's instructions. 

.3 Protect exposed grounding conductors from mechanical injury. 

.4 Soldered joints not permitted. 

3.3 MOULDED CASE CIRCUIT BREAKERS 

.1 Install circuit breakers as indicated. 

3.4 FUSES 

.1 Install fuses in mounting devices immediately before energizing circuit. 

.2 Install fuses correctly sized to assigned electrical circuits. 

.3 Provide 3 spare fuses for each rating supplied. 

END OF SECTION 
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Part 1 General 

1.1 RELATED WORK 

.1 Motors and controls to Sections 26 22 19, 26 29 03 & 26 29 10. 

1.2 MATERIALS 

.1 Provide only new equipment and materials, without blemish or defect, bearing Canadian 

Standards Association or Authorized Electrical Inspection Department labels, and subject 

to the approval of the NRC Departmental Representative. 

.2 After a contract is awarded, utilize alternative methods and/or materials only after 

receiving the NRC Departmental Representative's approval. 

1.3 SHOP DRAWINGS AND PRODUCT DATA 

.1 Submit shop drawings and product data in accordance with Section 00 10 00. 

1.4 IDENTIFICATION 

.1 Identification as per Section 26 05 00. 

Part 2 Products 

2.1 WIRING DEVICES 

.1 Receptacles: 

.1 Duplex type, CSA type 5-15R, 125 volt, 15A, U ground, specification grade 

with the following features: 

.1 Flush type with parallel blade slots. 

.2 Double-wiping contacts. 

.3 Double-grounding terminals. 

.4 Break-off feature for separate feeds. 

.5 One piece body, colour white unless otherwise indicated. 

.2 Special receptacles with ampacity and voltage as indicated. 

.3 Receptacles of one manufacturer throughout the project. 

.2 Cover Plates: 

.1 Cover plates for wiring devices. 

.2 Smooth white plastic for wiring devices mounted in flush-mounted outlet 

box. 

.3 Sheet metal cover plates for wiring devices mounted in surface-mounted 

outlet box. 

.4 Weatherproof covers as indicated. 

.5 Multi-outlet covers as indicated. 
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.3 Splitters, Junction Boxes & Cabinets: 

.1 Sheet metal enclosure, welded corners and formed cover, provided as 

required. 

Part 3 Execution 

3.1 LOCATION OF OUTLETS 

.1 The number and general location of outlets for lighting, power, telephones, etc., are to be 

as shown on the drawings. Install all outlets accurately and uniformly with respect to 

building details. When centering outlets, make allowance for overhead pipes, ducts, etc. 

and for variations in wall or ceiling finish, window trim, etc. Reinstall incorrectly installed 

outlets at no cost to the Owner. Make field power and control connections as indicated. 

.2 The location of all outlets as shown on the plans are approximate and are subject to 

change, up to 3m (10') without extra cost or credit provided the information is given prior 

to the installation of the outlet. 

.3 Unless otherwise specified, locate light switches on latch side of doors. Determine the 

direction of all door swings from the architectural drawings or on site, not from the 

electrical drawings. 

3.2 MOUNTING HEIGHTS 

.1 Mounting height of equipment is from finished floor to centreline of equipment unless 

specified or indicated otherwise. 

.2 If mounting height of equipment is not indicated verify before proceeding with 

installation. 

.3 Generally, locate outlets as follows: (except those otherwise shown on the drawings): 

.1 Local switches 1.2m (3'-11") to centreline. 

.2 Wall receptacles 400mm (1'-4") to centreline. 

.3 Clock receptacles 2.4m (8'-0") to centreline. 

.4 Lighting panels 1.8m (6'-0") to top. 

.5 Telephone and data communications outlet 400mm (1'-4") to centreline. 

.6 Fan coil speed control switch 1.2m (3'-11") to centreline. 

3.3 WIRING DEVICES 

.1 Install wiring devices as follows: 

.1 Where more than one local device is shown at one location, they are to be 

set under one cover plate. 

.2 Install single throw switches with handle in "up" position when switch 

closed. 

.3 Devices in gang type outlet box when more than one device is required in 

one location. 
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.4 Protect stainless steel cover plate finish with paper or plastic film until 

painting and other work is finished. 

.5 Do not use cover plates meant for flush outlet boxes on surface-mounted 

boxes. 

.6 Install metal barriers where required. 

.7 Remove insulation carefully from ends of conductors and connect wiring as 

required. 

.8 Bond and ground as required. 

3.4 SPLITTERS AND DEVICES 

.1 Installation of splitters, junction boxes, pull boxes & cabinets as follows: 

.1 Mount plumb, true and square to the building lines. 

.2 Install in inconspicuous but accessible locations. 

.3 Install pull boxes so as not to exceed 30 m (100') of conduit run between 

boxes or as indicated. 

END OF SECTION 
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