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Part 1 General
11 ACTION AND INFORMATIONAL SUBMITTALS
A Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for
2 Shop drawings:
A Submit drawings stamped and signed by professional engineer registered or licensed in
the province.
2 Drawings to show:
A Mounting arrangements.
2 Operating and maintenance clearances.
3 Drawings and product data accompanied by:
A 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 In addition to transmittal letter referred to in Section 01 33 00- Submittal Procedures: use

MCAC "Shop Drawing Submittal Title Sheet". Identify section and paragraph number.

1.2 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data.
1 Operation and maintenance manual approved by, and final copies deposited with,
Departmental Representative before final inspection.
.2 Operation data to include:
A1 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.
3 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.
4 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.
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3 Special performance data as specified.

A4 Testing, adjusting and balancing reports as specified in Section 23 05 93-
Testing, Adjusting and Balancing for HVAC.

5 Approvals:

A Submit a copy 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.

.6 Additional data:

A Prepare and insert into operation and maintenance manual additional data when

need for it becomes apparent during specified demonstrations and instructions.
7 Site records:

A Departmental Representative will provide 1set 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.

A4 Make available for reference purposes and inspection.

.8 As-Built drawings:

A 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 HYAC using as-built drawings.

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

9 Submit copies of as-built drawings for inclusion in final TAB report.
1.3 MAINTENANCE MATERIAL SUBMITTALS

Submit in accordance with Section 01 78 00- Closeout Submittals.

2 Furnish spare parts as follows:
A One set of packing for each pump.
2 One casing joint gasket for each size pump.
3 One head gasket set for each heat exchanger.
4 One glass for each gauge glass.
5 One filter cartridge or set of filter media for each filter or filter bank in addition to final

operating set.
3 Provide one set of special tools required to service equipment as recommended by

manufacturers.
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4 Furnish one commercial quality grease gun, grease and adapters to suit different types of grease
and grease fittings.

1.4 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with Section with manufacturer's written
instructions and 01 61 00- Common Product Requirements.
2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.
3 Storage and Handling Requirements:
A Store materials in dry location, indoors and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.
2 Replace defective or damaged materials with new.
4 Develop Construction Waste Management Plan related to Work of this Section.
Part 2 Products
2.1 MATERIALS
A HVAC Equipment:
1 Refrigerant:
A HCFC based refrigerant.
2 HFC based refrigerant.
Part 3 Execution
3.1 EXAMINATION
A Verification of Conditions: verify that conditions of substrate previously installed.
A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
3 Proceed with installation only after unacceptable conditions have been remedied.
3.2 PAINTING REPAIRS AND RESTORATION
A1 Do painting in accordance with Section 09 91 23- Interior Painting.

Prime and touch up marred finished paintwork to match original.

3 Restore to new condition, finishes which have been damaged.
3.3 SYSTEM CLEANING
A Clean interior and exterior of all systems including strainers. Vacuum interior of ductwork and air

handling units.

3.4 FIELD QUALITY CONTROL

A Site Tests: conduct following tests in accordance with Section 01 45 00- Quality Control and
submit report as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.
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2 Manufacturer's Field Services:

A 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 - ACTION AND INFORMATIONAL 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.

35 DEMONSTRATION

A Departmental Representative will use equipment and systems for test purposes prior to
acceptance. Supply labour, material, and instruments required for testing.

Trial usage to apply to following equipment and systems:

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.

Instruction duration time requirements as specified in appropriate sections.

.6 Departmental Representative will record these demonstrations on video tape for future reference.

3.6 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.

2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11- Cleaning.

.3 Waste Management: separate waste materials for recycling/reuse in accordance with Section
01 74 21- Construction/Demolition Waste Management and Disposal.

1 Remove recycling containers and bins from site and dispose of materials at appropriate
facility.
3.7 PROTECTION
A1 Protect equipment and systems openings from dirt, dust, and other foreign materials with
materials appropriate to system.
3.8 IDENTIFICATION

A The equipment will have to be properly identified via nameplate and/or P-Touch, electrical
switches, heat pumps, electric coils, transfer fans, extinguishers, exit signs, distributions panels,
etc. The equipment lists and the identification procedure will be transferred by the operation &
maintenance team (Brookfield Global Integrated Solutions)

END OF SECTION
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Part 1 General
1.1 RELATED REQUIREMENTS
A1 Section 21 05 01 — Common works results for mechanical
1.2 REFERENCE STANDARDS
A National Fire Prevention Association (NFPA)
A NFPA 13, Standard for the Installation of Sprinkler Systems.
2 NFPA 20, Standard for the Installation of Stationary Pumps for Fire Protection.
3 NFPA 24, Standard for the Installation of Private Fire Service Mains and Their
Appurtenances.
4 NFPA 25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire
Protection Systems.
2 Underwriter's Laboratories of Canada (ULC)
A CAN4 S543-M984, Standard for Internal Lug Quick Connect Couplings for Fire Hose.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Provide manufacturer's printed product literature and data sheets, and include product

characteristics, performance criteria, physical size, finish and limitations.

3 Shop Drawings:

A Submit drawings stamped and signed by professional engineer registered or licensed in
the Province.

2 Indicate:
A Materials.
2 Finishes.
3 Method of anchorage
4 Number of anchors.
5 Supports.
.6 Reinforcement.
v Assembly details.
.8 Accessories.

4 Test reports:
A Submit certified test reports for wet pipe fire protection sprinkler systems from approved

independent testing laboratories, indicating compliance with specifications for specified
performance characteristics and physical properties.

5 Certificates:

A Submit certificates signed by manufacturer certifying that materials comply with specified
performance characteristics and physical properties.

.6 Manufacturers' Instructions:

A Provide manufacturer's installation instructions.
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7 Field Quality Control Submittals:

A Manufacturer's Field Reports: manufacturer's field reports specified.
14 CLOSEOUT SUBMITTALS
A Provide operation, maintenance and engineering data for incorporation into manual specified in
Section 01 78 00- Closeout Submittals in accordance with ANSI/NFPA 20.
2 Manufacturer's catalogue Data, including specific model, type, and size for:
A Pipe and fittings.
2 Alarm valves.
3 Valves, including gate, check, and globe.
4 Water motor alarms.
5 Sprinkler heads.
.6 Pipe hangers and supports.
7 Pressure or flow switch.
.8 Fire department connections.
9 Excess pressure pump.
10 Mechanical couplings.
3 Drawings:
A Sprinkler heads and piping system layout.
A Prepare detail working drawings of system layout in accordance with NFPA 13,
"Working Drawings (Plans)".
2 Show data essential for proper installation of each system.
3 Show details, plan view, elevations, and sections of systems supply and piping.
A4 Show piping schematic of systems supply, devices, valves, pipe, and fittings.
Show point to point electrical wiring diagrams.
2 Electrical wiring diagrams.
4 Design Data:
N Calculations of sprinkler system design.
2 Indicate type and design of each system and certify that each system has performed
satisfactorily in the manner intended for not less than [18]months.
5 Field Test Reports:
A Preliminary tests on piping system.
.6 Records:
A As-built drawings of each system.
A After completion, but before final acceptance, submit complete set of as-built
drawings of each system for record purposes.
2 Submit drawings on reproducible Mylar film with title block similar to full size
contract drawings.
v Operation and Maintenance Manuals:
A Provide detailed Contractors Material and Test Certificate for piping and other

documentation for incorporation into manual in accordance with NFPA 13.




6" floor West Tower WET PIPE SPRINKLER SYSTEMS Section 21 13 13
Relocation of the Canada Revenue Agency

R.078221.001 Page 3
1.5 QUALITY ASSURANCE
A Qualifications:
A Installer: company or person specializing in wet sprinkler systems with documented

experience, approved by manufacturer.

2 Supply grooved joint couplings, fittings, valves, grooving tools and specialties from a single
manufacturer. Use date stamped castings for coupling housings, fittings, valve bodies, for quality
assurance and traceability.

1.6 MAINTENANCE MATERIAL SUBMITTALS
A Extra Materials:
A Provide maintenance materials in accordance with Section 01 78 00- Closeout
Submittals.
2 Provide spare sprinklers and tools in accordance with NFPA 13.
1.7 LOCATION OF SPRINKLER HEAD
A Respect symmetry regarding the sprinkler head positioning relative to ceiling tiles and
accessories.
1.8 DIMENSIONS AND LAYOUT
A Follow the layout as shown on drawings for the location of sprinkler heads, piping and all
accessories.
2 In no case, shall pipe sizes be less than those shown on drawings.
3 Follow the symmetry regarding the layout of sprinkler heads vs ceiling tiles and
accessories.
Part 2 Products
21 DESIGN REQUIREMENTS
A Design automatic wet pipe fire suppression sprinkler systems in accordance with required and

advisory provisions of NFPA 13, by hydraulic calculations for uniform distribution of water over
design area pipe schedules for ordinary hazard occupancy.

2 Include with each system materials, accessories, and equipment inside and outside building to
provide each system complete and ready for use.

3 Design and provide each system to give full consideration to blind spaces, piping, electrical
equipment, ducts, and other construction and equipment in accordance with detailed shop
drawings.

Locate sprinkler heads in consistent pattern with ceiling grid, lights, and air supply diffusers.

Devices and equipment for fire protection service: ULC approved for use in wet pipe sprinkler

systems.

.6 Design systems for earthquake protection for buildings in seismic zones 3 and 4, and only
essential and high risk buildings in seismic zone 2.

7 Water Distribution:
A Make distribution uniform throughout the area in which sprinkler heads will open.
2 Discharge from individual heads in hydraulically most remote area to be 100% of

specified density.
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.8 Density of Application of Water:
A Size pipe to provide specified density when system is discharging specified total
maximum required flow.
9 Friction Losses:
A Calculate losses in piping in accordance with Hazen-Williams formula with 'C' value of
120 for steel piping, 150 for copper tubing, and 140 for cement-lined ductile-iron piping.
2.2 ABOVE GROUND PIPING SYSTEMS
A Provide fittings for changes in direction of piping and for connections.
A Make changes in piping sizes through tapered reducing pipe fittings, bushings will be
permitted.
Perform welding in shop; field welding will be permitted.
Conceal piping in areas with suspended ceiling.
23 PIPE, FITTINGS AND VALVES
A Pipe:
A Ferrous: to NFPA 13.
2 Copper tube: to NFPA 13.
2 Fittings and joints to NFPA 13:
A Ferrous: screwed, welded, flanged or roll grooved.

A Grooved joints designed with two ductile iron housing segments, pressure
responsive gasket, and zinc-electroplated steel bolts and nuts. Cast with
offsetting angle-pattern bolt pads for rigidity and visual pad-to-pad offset contact.

2 Copper tube: screwed, soldered, brazed, grooved.
3 Provide grooved-end type fittings into which sprinkler heads, sprinkler head riser nipples,
or drop nipples are threaded.
4 Plain-end fittings with mechanical couplings and fittings which use steel gripping devices
to bite into pipe when pressure is applied will notbe permitted.
5 Rubber gasketted grooved-end pipe and fittings with mechanical couplings are permitted
in pipe sizes 32mm and larger.
.6 Fittings: ULC approved for use in wet pipe sprinkler systems.
7 Ensure fittings, mechanical couplings, and rubber gaskets are supplied by same
manufacturer.
.8 Side outlet tees using rubber gasketted fittings are [not]permitted.
.9 Sprinkler pipe and fittings: metal.
3 Valves:
A ULC listed for fire protection service.
2 Gate valves: open by counterclockwise rotation.
3 Check valves: flanged clear opening swing or spring actuated check type with flanged
inspection and access cover plate for sizes 10cm and larger.
4 Pipe hangers:

A ULC listed for fire protection services in accordance with NFPA.
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24

2.5

2.6

2.7

2.8

2.9

> w v o

SPRINKLER HEADS

General: to NFPA 13 and ULC listed for fire services.
Sprinkler Head Type:

A As per specified on plan.

Windows sprinklers

A Acceptable product: Tyco WS

PRESSURE GAUGES
ULC listed and to Section 23 05 19.01- Thermometers and Pressure Gauges - Piping Systems.

Maximum limit of not less than twice normal working pressure at point where installed.

PIPE SLEEVES

Provide pipe sleeves where piping passes through walls.

Secure sleeves in position and location during construction.

Provide sleeves of sufficient length to pass through entire thickness of walls.

Provide 2.5 cm minimum clearance between exterior of piping and interior of sleeve or core-
drilled hole.

| Firmly pack space with mineral wool insulation.

2 Seal space at both ends of sleeve or core-drilled hole with plastic waterproof cement
which will dry to firm but pliable mass and provide mechanically adjustable segmented
elastomeric seal.

3 In fire walls and fire floors, seal both ends of pipe sleeves or core-drilled holes with ULC
listed fill, void, or cavity material.

Sleeves in Masonry and Concrete Walls, Floors, and Roofs:

A Provide cast-iron sleeves.

2 Core drilling of masonry and concrete may be provided in lieu of pipe sleeves when
cavities in core-drilled hole are completely grouted smooth.

Sleeves in Other Than Masonry and Concrete Walls, Floors, and Roofs:

A Provide 0.61mm thick galvanized steel sheet.

INSPECTOR'S TEST CONNECTION

Locate inspector's test connection at hydraulically most remote part of each system, provide test
connections approximately 3m above floor for each sprinkler system or portion of each sprinkler
system equipped with alarm device.

Provide test connection piping to location where discharge will be readily visible and where water
may be discharged without property damage.

Provide discharge orifice of same size as corresponding sprinkler orifice.

SIGNS

Attach properly lettered Bilingual and approved metal signs to each valve and alarm device to
NFPA 13.

Permanently fix hydraulic design data nameplates to riser of each system.

FLOW INDICATOR
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210

211

212

213

Part 3

3.1

3.2

3.3

3.4

Flow indicator for each area and accessories required. Neoprene gasket, adjustable delay from 0
to 90 seconds, 450 PSI, FM approved.

Potter VSR-SF for pipe from 1" to 2" diameter;
Potter VSR-F for pipe from 2" to 8" diameter.
TEST VALVE AND DRAINING
Including multi-tap test port and viewfinder for testing and drainage network.
Designed for an operating pressure of 2068 kPa (300 PSI).
Approval ULC and FM.
CHECK VALVES

NPS 50 mm (2") and under bronze to ASTM B61-80, for horizontal or vertical mounting,
composite and replaceable disc, screwed caps and ends.

GLOBE VALVES

Valves 50 mm (2") and under: bronze to ASTM B61-80 screwed ends, composition disc
replaceable without removing valve from line.

Valves 65 mm (2'%2") and over: iron body, bronze mounted, OS&Y, flanged ends bolted bonnet
and yoke, bronze seat, solid bronze disc, seat and disc replaceable without removing valve from
line.

FINISH

Valves, nozzles, connections a rack and spanner to chromed finish

Execution

MANUFACTURER'S INSTRUCTIONS

Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheet.
INSTALLATION

Install, inspect and test to acceptance in accordance with NFPA 13 and NFPA 25.

PIPE INSTALLATION

Install piping straight and true to bear evenly on hangers and supports. Do not hang piping from
plaster ceilings.

Keep interior and ends of new piping and existing piping thoroughly cleaned of water and foreign
matter.

Keep piping systems clean during installation by means of plugs or other approved methods.
When work is not in progress, securely close open ends of piping to prevent entry of water and
foreign matter.

Inspect piping before placing into position.

ELECTRICAL CONNECTIONS

Provide electrical work associated with this section under Section 26 05 00- Common Work
Results for Electrical.
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3
3.5

A

2

3

4
3.6

A

2

5
3.7

Provide fire alarm system under Section 28 31 00- Fire Detection and Alarm.

Provide wiring in rigid metal conduit or intermediate metal conduit.

DISINFECTION
Disinfect new piping and existing piping.

Fill piping systems with solution containing minimum of 50parts per million of chlorine and allow
solution to stand for minimum of 24 hours.

Flush solution from systems with clean water until maximum residual chlorine content is not
greater than 0.2 part per million or residual chlorine content of domestic water supply.

Obtain at least two consecutive satisfactory bacteriological samples from piping, analyzed by
certified laboratory, and submit results prior to piping being placed into service.
CONNECTIONS TO EXISTING WATER SUPPLY SYSTEMS

Notify Contracting Officer in writing at least 15 days prior to connection date.

Use tapping or drilling machine valve and mechanical joint type sleeves for connections to be
made under pressure.

Bolt sleeves around main piping.

Bolt valve to branch connection. Open valve, attach drilling machine, make tap, close valve, and
remove drilling machine, without interruption of service.

Furnish materials required to make connections into existing water supply systems, and perform
excavating, backfilling, and other incidental labour as required.

FIELD QUALITY CONTROL

Site Test, Inspection:

A Perform test to determine compliance with specified requirements in presence of
Departmental Representative.
2 Test, inspect, and approve piping before covering or concealing.
3 Preliminary Tests:
A Hydrostatically test each system at 200 psig for a 2 hour period with no leakage
or reduction in pressure.
2 Flush piping with potable water in accordance with NFPA 13.
3 Piping above suspended ceilings: tested, inspected, and approved before
installation of ceilings.
A4 Test alarms and other devices.
5 Test water flow alarms by flowing water through inspector's test connection.

When tests have been completed and corrections made, submit signed and
dated certificate in accordance with NFPA 13.

4 Formal Tests and Inspections:
A Do not submit request for formal test and inspection until preliminary test and
corrections are completed and approved.
2 Submit written request for formal inspection at least 15 days prior to inspection
date.
.3 Repeat required tests as directed.
A4 Correct defects and make additional tests until systems comply with contract

requirements.
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5 Furnish appliances,equipment, instruments, connecting devices, personnel for
tests.
.6 Authority of Jurisdiction will witness formal tests and approve systems before
they are accepted.
2 Manufacturer's Field Services:
A 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 - ACTION AND INFORMATIONAL 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.

3.8 CLEANING
A Clean in accordance with Section 01 74 11- Cleaning.
A Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 General
11 RELATED REQUIREMENTS
A Section 21 05 01 — Common works results for mechanical
1.2 REFERENCE STANDARDS
A American National Standards Institute (ANSI)/American Society of Mechanical Engineers
International (ASME)
A ANSI/ASME B16.15, Cast Bronze Threaded Fittings, Classes 125 and 250.

2 ANSI/ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings.
3 ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.
4

ANSI/ASME B16.24, Cast Copper Alloy Pipe Flanges and Flanged Fittings, Class 150,
300, 400, 600, 900, 1500 and 2500.

2 ASTM International Inc.
A ASTM A307, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI
Tensile Strength.
2 ASTM A536, Standard Specification for Ductile Iron Castings.
3 ASTM B88M, Standard Specification for Seamless Copper Water Tube (Metric).
.3 American National Standards Institute/American Water Works Association (ANSI)/(AWWA)
A1 ANSI/AWWA C111/A21.11, Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and
Fittings.
4 Canadian Standards Association (CSA International)
A CSA B242, Groove and Shoulder Type Mechanical Pipe Couplings.
5 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS).
.6 Manufacturer's Standardization Society of the Valve and Fittings Industry (MSS).
A MSS-SP-67, Butterfly Valves.
2 MSS-SP-70, Grey Iron Gate Valves, Flanged and Threaded Ends.
3 MSS-SP-71, Grey Iron Swing Check Valves, Flanged and Threaded Ends.
4 MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves.

Part 2 Products
2.1 PIPING
A Domestic hot, cold and recirculation systems, within building.
A Above ground: copper tube, hard drawn, type L: to ASTM B88M.
2.2 FITTINGS

Bronze pipe flanges and flanged fittings, Class 150: to ANSI/ASME B16.24.
2 Cast bronze threaded fittings, Class 250: to ANSI/ASME B16.15.
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3 Cast copper, solder type: to ANSI/ASME B16.18.
4 Wrought copper and copper alloy, solder type: to ANSI/ASME B16.22.
5 NPS 2 and larger: ANSI/ASME B16.18 or ANSI/ASME B16.22 roll grooved to CSA B242.
.6 NPS 1 % and smaller: cast copper to ANSI/ASME B16.1, with 301 stainless steel internal
components and EPDM seals. Suitable for operating pressure to 1380 kPa.
2.3 JOINTS
A Rubber gaskets, latex-free 1.6mm thick: to AWWA C111.
2 Bolts, nuts, hex head and washers: to ASTM A307, heavy series.
3 Solder: tin copper alloy, 95/5.
4 Teflon tape: for threaded joints.
5 Grooved couplings: designed with angle bolt pads to provide rigid joint, complete with EPDM
gasket.
.6 :_Dielectric connections between dissimilar metals: dielectric fitting, complete with thermoplastic
iner.
2.4 GATE VALVES
A NPS 2 and under, soldered:
A Rising stem: to MSS-SP-80, Class 125, 860 kPa, bronze body, screw-in bonnet, solid
wedge disc.
2 NPS 2 and under, screwed:
A Rising stem: to MSS-SP-80, Class 125, 860 kPa, bronze body, screw-in bonnet, solid
wedge disc.
3 NPS 2 1/2 and over, other than mechanical rooms, flanged:
A1 Non-rising stem: to MSS-SP-70, Class 125, 860 kPa, flat flange faces, cast-iron body,
bronze trim, bolted bonnet.
2.5 GLOBE VALVES
A NPS2 and under, soldered:
A To MSS-SP-80, Class 125, 860 kPa, bronze body, renewable composition disc, screwed
over bonnet.
2 NPS 2 and under, screwed:
A To MSS-SP-80, Class 150, 1 MPa, bronze body, screwed over bonnet, renewable
composition disc.
2.6 SWING CHECK VALVES
A NPS 2 and under, soldered:
A To MSS-SP-80, Class 125, 860 kPa, bronze body, bronze swing disc, screw in cap,
regrindable seat as specified.
2 NPS 2 and under, screwed:
A To MSS-SP-80, Class 125, 860 kPa, bronze body, bronze swing disc, screw in cap,

regrindable seat as specified .
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3
2.7

A
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3.1

A1
3.2

A1

2

4

5

.6
3.3

A

2
3.4

A1

2

NPS 2 1/2 and over, flanged:

A To MSS-SP-71, Class 125, 860 kPa, cast iron body, flat flange faces, regrindseat, bronze
disc, bolted cap specified .

BALL VALVES

NPS 2 and under, screwed:

A Class 150.

2 Bronze body, PTFE adjustable packing, brass gland and Bunan, PTFEseat, steel lever
handle as specified.

NPS 2 and under, soldered:

A To ANSI/ASME B16.18, Class 150.

2 Bronze body, chrome plated brass Ball, PTFE adjustable packing, brass gland and
Bunan,PTFE seat, steel lever handle, with NPT to copper adaptors.

Execution

APPLICATION

Manufacturer's Instructions: comply with manufacturer's written recommendations, including
product technical bulletins, handling, storage and installation instructions, and datasheets.
INSTALLATION

Install in accordance with local authority having jurisdiction Province(s) Plumbing Code.

Install pipe work in accordance with Section 23 05 05- Installation of Pipework, supplemented as
specified herein.

Assemble piping using fittings manufactured to ANSI standards.

Install CWS piping below and away from HWS and HWC and other hot piping so as to maintain
temperature of cold water as low as possible.

Connect to fixtures and equipment in accordance with manufacturer's written instructions unless
otherwise indicated.

Buried tubing:

A Lay in well compacted washed sand in accordance with AWWA Class B bedding.
2 Bend tubing without crimping or constriction. Minimize use of fittings.
VALVES

Isolate equipment, fixtures and branches with ball valves.

Balance recirculation system using lockshield globe valves. Mark settings and record on as-built
drawings on completion.

PRESSURE TESTS

Conform to requirements of Section 21 05 01- Common Work Results for Mechanical.

Test pressure: greater of 1 time maximum system operating pressure or 860 kPa.
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3.5 PRE-START-UP INSPECTIONS
Systems to be completed, prior to flushing, testing and start-up.
Verify that system can be completely drained.

Ensure that pressure booster systems are operating properly.

N w Nk

Ensure that air chambers, expansion compensators are installed properly.

3.6 DISINFECTION

A Flush out, disinfect and rinse system to requirements of authority having jurisdiction and to the
approval of Departmental Representative.

2 Upon completion, provide laboratory test reports on water quality for Departmental
Representative approval.

3.7 START-UP
1 Timing: start up after:
A1 Pressure tests have been completed.
2 Disinfection procedures have been completed.
3 Certificate of static completion has been issued.
4 Water treatment systems operational.
2 Provide continuous supervision during start-up.

Rectify start-up deficiencies.

3.8 PERFORMANCE VERIFICATION
A Scheduling:
A Verify system performance after pressure and leakage tests and disinfection are
completed, and Certificate of Completion has been issued by authority having jurisdiction.
2 Procedures:
A Verify that flow rate and pressure meet Design Criteria.
2 TAB HWC in accordance with Section 23 05 93- Testing, Adjusting and Balancing for
HVAC.
3 Adjust pressure regulating valves while withdrawal is maximum and inlet pressure is
minimum.
4 Sterilize HWS and HWC systems for Legionella control.
5 Verify performance of temperature controls.
.6 Verify compliance with safety and health requirements.
7 Check for proper operation of water hammer arrestors. Run one outlet for 10 seconds,

then shut of water immediately. If water hammer occurs, replace water hammer arrestor
or re-charge air chambers. Repeat for outlets and flush valves.

.8 Confirm water quality consistent with supply standards, and ensure no residuals remain
as result of flushing or cleaning.
3 Reports:

1 In accordance with Section 01 91 13- General Commissioning (Cx) Requirements:
Reports, using report forms as specified in Section 01 91 13- General Commissioning
(Cx) Requirements: Report Forms and Schematics.
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2 Include certificate of water flow and pressure tests conducted on incoming water service,
demonstrating adequacy of flow and pressure.
3.9 OPERATION REQUIREMENTS

A Co-ordinate operation and maintenance requirements including, cleaning and maintenance of
specified materials and products with Section 23 05 05- Installation of Pipework.

2 Operational requirements in accordance with Section 01 47 19- Sustainable Requirements:
Operation, include:

A Cleaning materials and schedules.
2 Repair and maintenance materials and instructions.

3.10 CLEANING

A Clean in accordance with Section 01 74 11- Cleaning.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS

A Section 21 05 01 — Common works results for mechanical

1.2 REFERENCE STANDARDS
A1 ASTM International Inc.

A ASTM B32, Standard Specification for Solder Metal.
2 ASTM B306, Standard Specification for Copper Drainage Tube (DWV).

3 ASTM C564, Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and
Fittings.

2 Canadian Standards Association (CSA International).

A CSA B67, Lead Service Pipe, Waste Pipe, Traps, Bends and Accessories.
2 CAN/CSA-B70, Cast Iron Soil Pipe, Fittings and Means of Joining.
3 CAN/CSA-B125.3, Plumbing Fittings.

3 Green Seal Environmental Standards (GSES)
A Standard GS-36, Commercial Adhesives.

4 South Coast Air Quality Management District (SCAQMD), California State
A SCAQMD Rule 1168-A2005, Adhesive and Sealant Applications.

Part 2 Products

2.1 COPPER TUBE AND FITTINGS
A Above ground sanitary and ventType DWVto: ASTM B306.
A Fittings.
A Cast brass: to CAN/CSA-B125.3.

2 Wrought copper: to CAN/CSA-B125.3.
2 Solder: tin-lead, 50:50, 95/5, type TA as per norm ASTM B32.

2.2 CAST IRON PIPING AND FITTINGS
A Above ground sanitary and vent: to CAN/CSA-B70.

A Joints:
A Hub and spigot:
A Caulking lead: to CSA B67.
2 Mechanical joints:

A Neoprene or butyl rubber compression gaskets with stainless steel
clamps.
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Execution

APPLICATION

Manufacturer's Instructions: comply with manufacturer's written recommendations, including
product technical bulletins, handling, storage and installation instructions, and datasheets.

INSTALLATION
In accordance with Section 23 05 05- Installation of Pipework.

Install in accordance with Provincial Plumbing Code.

TESTING
Pressure test buried systems before backfilling.
Hydraulically test to verify grades and freedom from obstructions.

Submit a report attesting pressure test.

PERFORMANCE VERIFICATION

Cleanouts:

A Ensure accessible and that access doors are correctly located.

2 Open, cover with linseed oil and re-seal.

3 Verify that cleanout rods can probe as far as the next cleanout, at least.

Test to ensure traps are fully and permanently primed.

Storm water drainage:

A Verify domes are secure.
2 Ensure weirs are correctly sized and installed correctly.
3 Verify provisions for movement of roof system.

Ensure that fixtures are properly anchored, connected to system and effectively vented.

Affix applicable label (storm, sanitary, vent, pump discharge etc.) c/w directional arrows every

floor or 4.5 m (whichever is less).

CLEANING

Clean in accordance with Section 01 74 11- Cleaning.

END OF SECTION

Section 22 13 17
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General

RELATED REQUIREMENTS

Section 21 05 01 — Common works results for mechanical

REFERENCE STANDARDS
Canadian Standards Association (CSA International)

A CAN/CSA-C191-04, Performance of Electric Storage Tank Water Heaters for Household
Service.

National Research Council Canada (NRC)
A National Plumbing Code of Canada (NPC).

ACTION AND INFORMATIONAL SUBMITTALS
Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
Product Data:

A Provide manufacturer's printed product literature and datasheets for domestic water
heater, and include product characteristics, performance criteria, physical size, finish and
limitations.

Shop Drawings:

A Submit drawings stamped and signed by professional engineer registered or licensed in
the province.

2 Indicate:
1 Equipment, including connections, fittings, control assemblies and ancillaries,

identifying factory and field assembled.

CLOSEOUT SUBMITTALS

Provide maintenance and engineering data for incorporation into manual specified in Section
01 78 00- Closeout Submittals.

WARRANTY

For the Work of this Section 22 30 05- Domestic Water Heaters, 12 months warranty period
prescribed in subsection GC 32.1 of General Conditions "C" is extended to number of years
specified for each product.

Contractor hereby warrants domestic water heaters in accordance with CCDC2, but for number of
years specified for each product.
Products

ELECTRIC WATER HEATER

See model in plan.
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Part 3 Execution
3.1 APPLICATION

A Manufacturer's Instructions: comply with manufacturer's written recommendations, including

product technical bulletins, handling, storage and installation instructions, and datasheets.

3.2 INSTALLATION
A Install in accordance with manufacturer's recommendations and authority having jurisdiction.

Supply and install all the steel elements for the installation of the water heater.

3 Install isolant between tank and support.
3.3 CLEANING
A Clean in accordance with Section 01 74 11- Cleaning.
A Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS

A Section 21 05 01 — Common works results for mechanical

1.2 REFERENCE STANDARDS
A Canadian Standards Association (CSA International)
A CAN/CSA-B45 Series, Plumbing Fixtures.
2 National Research Council Canada (NRC)
A National Building Code of Canada (NBC).

1.3 ACTION AND INFORMATIONAL SUBMITTALS
Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
.2 Product Data:

A Provide manufacturer's printed product literature and datasheets for fixtures, and include
product characteristics, performance criteria, physical size, finish and limitations.

14 CLOSEOUT SUBMITTALS
A Provide maintenance data in accordance with Section 01 78 00- Closeout Submittals.
2 Include:
A Description of fixtures and trim, giving manufacturer's name, type, model, year, capacity.
2 Details of operation, servicing, maintenance.
3 List of recommended spare parts.
Part 2 Products
2.1 SUSTAINABLE MATERIAL
A Materials and products in accordance with Section 01 47 15 - Sustainable Requirements:

Construction.

2.2 MANUFACTURED UNITS

Fixtures: manufacture in accordance with CAN/CSA-B45 series.
Trim, fittings: manufacture in accordance with CAN/CSA-B125.
Exposed plumbing brass to be chrome plated.

Number, locations: architectural drawings to govern.

Fixtures to be product of one manufacturer.
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Trim to be product of one manufacturer.
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7 Stainless steel counter top sinks.

.1 Stainless steel 20 gau, type 302, satin finish, single bowl sink, 508 x 521 x 203 mm (20 x 20% x
8") for countertop installation. Back ledge sink with back ledge spacer gasket. Self-rimming with
factory installed rim gasket. 89 mm (3%"), crumb cup strainer with brass locknuts, 38 mm (1%2")
tailpiece. Sound deadening pads, installation pull down clamps

A Valve & Fittings: vaccum breaker, chrome-plated brass with swivel spout,
aerator, single lever manual, control cartridges without sealing and devices to
limit supply flow at 5.3 L/min at a pressure of 413 kpa.

2 Waste fitting: integral stainless steel basket strainer/stopper, tailpiece, cast brass
P-trap with cleanout.
3 Shipboard: Stainless steel.
A4 Sink and faucet model: See model in plan.
.8 Piping for each appliance
A Hot and Cold Water Supply
A Chrome-plated, rigid pipes with shut-off shut-off valve, gear units and rosette.
2 Evacuation of water
A Brass P-trap with disgorging cap on all appliances without integral siphon.
2 Chrome elements where visible.
Part 3 Execution
3.1 APPLICATION
A Manufacturer's Instructions: comply with manufacturer's written recommendations, including

product technical bulletins, handling, storage and installation instructions, and datasheets.

3.2 ADJUSTING
A Conform to water conservation requirements specified this section.
2 Adjustments:

A Adjust water flow rate to design flow rates.
2 Adjust pressure to fixtures to ensure no splashing at maximum pressures.

3 Checks:

A Aerators: operation, cleanliness.
2 Vacuum breakers, backflow preventers: operation under all conditions.
3 Wash fountains: operation of flow-actuating devices.

4 Thermostatic controls:

A Verify temperature settings, operation of control, limit and safety controls.

3.3 CLEANING
A Clean in accordance with Section 01 74 11- Cleaning.

A Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 General
1.1 SUMMARY
A Section Includes:
A Use of mechanical systems during construction.
2 Related Requirements
A Section 21 05 01 — Common works results for mechanical
1.2 USE OF SYSTEMS
A Use of existing permanent ventilating and heating systems for supplying temporary ventilation] is
permitted only under following conditions:
A Entire system is complete, pressure tested, cleaned, flushed out.
2 Specified water treatment system has been commissioned, water treatment is being
continuously monitored.
3 Building has been closed in, areas to be heated/ventilated are clean and will not
thereafter be subjected to dust-producing processes.
4 There is no possibility of damage.
5 Supply ventilation systems are protected by 60% filters, inspected daily, changed every
week or more frequently as required.
.6 Return systems have approved filters over openings, inlets, outlets.
g Systems will be:
1 Operated as per manufacturer's recommendations and instructions.
2 Operated by Contractor.
3 Monitored continuously by Contractor.
.8 Warranties and guarantees are not relaxed.
9 Regular preventive and other manufacturers recommended maintenance routines are
performed by Contractor at own expense and under supervision of Departmental
Representative.
.10 Refurbish entire system before static completion; clean internally and externally, restore
to "as- new" condition, replace filters in air systems.
2 Filters specified in this Section are over and above those specified in other Sections of this
project.
.3 Exhaust systems are not included in approvals for temporary heating ventilation.
Part 2 Products
2.1 NOT USED
Part 3 Execution
3.1 NOT USED

END OF SECTION
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General

RELATED REQUIREMENTS

Section 21 05 01 — Common works results for mechanical

REFERENCE STANDARDS
Canadian General Standards Board (CGSB)

A CAN/CGSB-1.181, Ready-Mixed Organic Zinc-Rich Coating.
Canadian Standards Association (CSA International)
A CSA B139, Installation Code for Oil Burning Equipment.

National Research Council Canada (NRC)
A National Fire Code of Canada 2015(NFC).

South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source
Specific Standards

A1 SCAQMD Rule 1113, Architectural Coatings.
2 SCAQMD Rule 1168, Adhesive and Sealant Applications.

Products

MATERIAL
Fire Stopping: in accordance with Section 07 84 00- Fire Stopping.

Execution

APPLICATION

Manufacturer's Instructions: comply with manufacturer's written recommendations, including
product technical bulletins, handling, storage and installation instructions, and datasheets.
CONNECTIONS TO EQUIPMENT

In accordance with manufacturer's instructions unless otherwise indicated.

Use valves and either unions or flanges for isolation and ease of maintenance and assembly.
Use double swing joints when equipment mounted on vibration isolation and when piping subject
to movement.

CLEARANCES

Provide clearance around systems, equipment and components for observation of operation,
inspection, servicing, maintenance and as recommended by manufacturer and CSA B139.

Provide space for disassembly, removal of equipment and components as recommended by
manufacturer without interrupting operation of other system, equipment, components.
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3.4

3.5

3.6
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3.7
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o1

.10
A1
A2
13
14

DRAINS

Install piping with grade in direction of flow except as indicated.

Install drain valve at low points in piping systems, at equipment and at section isolating valves.
Pipe each drain valve discharge separately to above floor drain.

A Discharge to be visible.

Drain valves: NPS 3/4 gate or globe valves unless indicated otherwise, with hose end male
thread, cap and chain.

AIR VENTS

Install air vents to in piping systems at high points.

Install isolating valve at each automatic air valve.

Install drain piping to approved location and terminate where discharge is visible.

DIELECTRIC COUPLINGS

General: compatible with system, to suit pressure rating of system.
Locations: where dissimilar metals are joined.

NPS 2 and under: isolating unions or bronze valves.

Over NPS 2: isolating flanges.

PIPEWORK INSTALLATION

Install pipework to CSA B139.

Screwed fittings jointed with Teflon tape.

Protect openings against entry of foreign material.

Install to isolate equipment and allow removal without interrupting operation of other equipment or
systems.

Assemble piping using fittings manufactured to ANSI standards.

Saddle type branch fittings may be used on mains if branch line is no larger than half size of
main.

A Hole saw (or drill) and ream main to maintain full inside diameter of branch line prior to
welding saddle.

Install exposed piping, equipment, rectangular cleanouts and similar items parallel or
perpendicular to building lines.

Install concealed pipework to minimize furring space, maximize headroom, conserve space.
Slope piping, except where indicated, in direction of flow for positive drainage and venting.
Install, except where indicated, to permit separate thermal insulation of each pipe.

Group piping wherever possible [and as indicated].

Ream pipes, remove scale and other foreign material before assembly.

Use eccentric reducers at pipe size changes to ensure positive drainage and venting.

Provide for thermal expansion as indicated.
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.15 Valves:
A Install in accessible locations.
2 Remove interior parts before soldering.
3 Install with stems above horizontal position unless indicated.
4 Valves accessible for maintenance without removing adjacent piping.
5 Install globe valves in bypass around control valves.
.6 Use gate valves at branch take-offs for isolating purposes except where specified.
3.8 SLEEVES
A General: install where pipes pass through masonry, concrete structures, fire rated assemblies,

and as indicated.
Material: schedule 40 black steel pipe.

3 Construction: use annular fins continuously welded at mid-point at foundation walls and where
sleeves extend above finished floors.

4 Sizes: 6mm minimum clearance between sleeve and uninsulated pipe or between sleeve and
insulation.

5 Installation:
1 Concrete, masonry walls, concrete floors on grade: terminate flush with finished surface.

2 Other floors: terminate 25 mm above finished floor.

3 Before installation, paint exposed exterior surfaces with heavy application of zinc-rich
paint to CAN/CGSB-1.181.

.6 Sealing:
A1 Foundation walls and below grade floors: fire retardant, waterproof non-hardening mastic.

2 Elsewhere:

A Provide space for firestopping.

2 Maintain fire rating integrity.
3 Sleeves installed for future use: fill with lime plaster or other easily removable filler.
4 Ensure no contact between copper pipe or tube and sleeve.

3.9 ESCUTCHEONS
A Install on pipes passing through walls, partitions, floors, and ceilings in finished areas.
2 Construction: one piece type with set screws.
A Chrome or nickel plated brass or type 302 stainless steel..
3 Sizes: outside diameter to cover opening or sleeve.
A Inside diameter to fit around pipe or outside of insulation if so provided.

3.10 PREPARATION FOR FIRE STOPPING

A Install firestopping within annular space between pipes, ducts, insulation and adjacent fire
separation in accordance with Section 07 84 00- Fire Stopping.

2 Uninsulated unheated pipes not subject to movement: no special preparation.

3 Uninsulated heated pipes subject to movement: wrap with non-combustible smooth material to
permit pipe movement without damaging fires topping material or installation.
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4 Insulated pipes and ducts: ensure integrity of insulation and vapour barriers.
3.11 FLUSHING OUT OF PIPING SYSTEMS
A Flush system in accordance with Section 23 08 02- Cleaning and Start-up of Mechanical Piping
Systems.
2 Before start-up, clean interior of piping systems in accordance with requirements of Section

01 74 11- Cleaning supplemented as specified in relevant mechanical sections.
3 Preparatory to acceptance, clean and refurbish equipment and leave in operating condition,
including replacement of filters in piping systems.
3.12 PRESSURE TESTING OF EQUIPMENT AND PIPEWORK
A Advise Departmental Representative 48 hours minimum prior to performance of pressure tests.

Pipework: test as specified in relevant sections of heating, ventilating and air conditioning work.

3 Maintain specified test pressure without loss for 4 hours minimum unless specified for longer
period of time in relevant mechanical sections.
4 Prior to tests, isolate equipment and other parts which are not designed to withstand test
pressure or media.
5 Pay costs for repairs or replacement, retesting, and making good. Consultant to determine
whether repair or replacement is appropriate.
.6 Insulate or conceal work only after approval and certification of tests by Departmental
Representative.
3.13 EXISTING SYSTEMS
A1 Connect into existing piping systems at times approved by Departmental Representative.
2 Request written approval by Departmental Representative 10 days minimum, prior to
commencement of work.
3 Be responsible for damage to existing plant by this work.
3.14 CLEANING
A Clean in accordance with Section 01 74 11- Cleaning.
A Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 General
1.1 SUMMARY
A Section Includes:
A 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.

1.2 RELATED REQUIREMENTS
A Section 21 05 01 — Common works results for mechanical
1.3 REFERENCE STANDARDS
A American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)
A ASHRAE 90.1, Energy Standard for Buildings Except Low-Rise Residential Buildings

(IESNA cosponsored; ANSI approved; Continuous Maintenance Standard).

Electrical Equipment Manufacturers' Association Council (EEMAC)

.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS).
1.4 ACTION AND INFORMATIONAL SUBMITTALS
A Submittals: in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A1 Submit manufacturer's printed product literature, specifications and datasheet in

accordance with Section 01 33 00- Submittal Procedures. Include product characteristics,
performance criteria, and limitations.
A1 Submit two copies of Workplace Hazardous Materials Information System
(WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section
01 33 00- Submittal Procedures.
2 Shop Drawings: submit drawings stamped and signed by professional engineer
registered or licensed in the Province.

3 Quality Control: in accordance with Section 01 45 00- Quality Control.
A1 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.
4 Closeout Submittals

A1 Provide maintenance data for motors, drives and guards for incorporation into manual
specified in Section 01 78 00- Closeout Submittals.
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15 QUALITY ASSURANCE

A Regulatory Requirements: work to be performed in compliance with applicable Provincial
[Territorial regulations.

2 Health and Safety Requirements: do construction occupational health and safety in accordance
with Section 01 35 29.06- Health and Safety Requirements.

1.6 DELIVERY, STORAGE, AND HANDLING
A Packing, shipping, handling and unloading:
A Deliver, store and handle in accordance with Section 01 61 00- Common Product
Requirements.
2 Deliver, store and handle materials in accordance with manufacturer's written
instructions.
Part 2 Products
2.1 GENERAL
A Motors: high efficiency, in accordance with local Hydro company standards and to ASHRAE 90.1.
2.2 MOTORS
Provide motors for mechanical equipment as specified.
2 Motors under 1/2 HP: speed as indicated, continuous duty, built-in overload protection, resilient
mount, single phase, 120V, unless otherwise specified or indicated.
.3 Motors 1/2 HP and larger: EEMAC Class B, squirrel cage induction, speed as indicated,
continuous duty, drip proof, ball bearing, maximum temperature rise 40degrees C, 3 phase,
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

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

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

Correct size of sheave determined during commissioning.

N w N P

Minimum drive rating: 1.5 times nameplate rating on motor. Keep overhung loads within
manufacturer's design requirements on prime mover shafts.

5 Motor slide rail adjustment plates to allow for centre line adjustment.
.6 Supply one set of spare belts for each set installed in accordance with Section 01 78 00-
Closeout Submittals.
25 DRIVE GUARDS
A Provide guards for unprotected drives.
2 Guards for belt drives;

A Expanded metal screen welded to steel frame.
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4

.6
Part 3
3.1

A1
3.2

1

2
3.3

1

2

3

2 Minimum 1.2 mm thick sheet metal tops and bottoms.
3 38 mm dia holes on both shaft centres for insertion of tachometer.
A4 Removable for servicing.

Provide means to permit lubrication and use of test instruments with guards in place.
Install belt guards to allow movement of motors for adjusting belt tension.

Guard for flexible coupling:

A "U" shaped, minimum 1.6 mm thick galvanized mild steel.
2 Securely fasten in place.
3 Removable for servicing.

Unprotected fan inlets or outlets:

A 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.

Execution

MANUFACTURER'S INSTRUCTIONS

Compliance: comply with manufacturer's written recommendations or specifications, including
product technical bulletins, handling, storage and installation instructions, and datasheet.

INSTALLATION
Fasten securely in place.

Make removable for servicing, easily returned into, and positively in position.

FIELD QUALITY CONTROL

Site Tests: conduct following tests in accordance with Section 01 45 00- Quality Control and
submit report as described in PART 1 - SUBMITTALS.

Manufacturer's Field Services:

A1 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.

Verification requirements in accordance with Section 01 47 17- Sustainable Requirements:
Contractor's Verification, include:

A Materials and resources.

2 Storage and collection of recyclables.
3 Construction waste management.

4 Resource reuse.

5 Recycled content.
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.6 Local/regional materials.
v Certified wood.
.8 Low-emitting materials.
34 CLEANING
A Proceed in accordance with Section 01 74 11- Cleaning.

END OF SECTION
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Part 1 General
11 RELATED REQUIREMENTS
A Section 21 05 01 — Common works results for mechanical
1.2 REFERENCE STANDARDS
A American National Standards Institute/American Society of Mechanical Engineers (ANSI/ASME)

A ANSI/ASME B31.1, Power Piping.
2 ANSI/ASME B31.3, Process Piping.

3 ANSI/ASME Boiler and Pressure Vessel Code-2007:
A BPVC 2007 Section I: Power Boilers.
2 BPVC 2007 Section V: Nondestructive Examination.
3 BPVC 2007 Section IX: Welding and Brazing Qualifications.
2 American National Standards Institute/American Water Works Association (ANSI/AWWA)
A ANSI/AWWA C206, Field Welding of Steel Water Pipe.
3 American Welding Society (AWS)
A1 AWS C1.1M/C1.1, Recommended Practices for Resistance Welding.
2 AWS Z749.1, Safety in Welding, Cutting and Allied Process.
3 AWS W, Welding Inspection Handbook..
4 Canadian Standards Association (CSA International)
A1 CSA W47.2, Certification of Companies for Fusion Welding of Aluminum.
2 CSA W48, Filler Metals and Allied Materials for Metal Arc Welding.
3 CSA B5, Boiler, Pressure Vessel and Pressure Piping Code.
4 CSA-W117.2, Safety in Welding, Cutting and Allied Processes.
5 CSA W178.1, Certification of Welding Inspection Organizations.
.6 CSA W178.2, Certification of Welding Inspectors.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
1.4 QUALITY ASSURANCE
A Qualifications:
A Welders:
A Welding qualifications in accordance with CSA B51.
2 Use qualified and licensed welders possessing certificate for each procedure
performed from authority having jurisdiction.
3 Submit welder's qualifications to Departmental Representative.
4 Each welder to possess identification symbol issued by authority having
jurisdiction.
5 Certification of companies for fusion welding of aluminum in accordance with

CSAWA47.2.
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2 Inspectors:
A Inspectors qualified to CSA W178.2.
3 Certifications:
A Registration of welding procedures in accordance with CSA B51.
2 Copy of welding procedures available for inspection.
3 Safety in welding, cutting and allied processes in accordance with CSA-W117.2.

15 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle in accordance with Section 01 61 00- Common Product Requirements.

2 Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.

Part 2 Products

2.1 SUSTAINABLE REQUIREMENTS
A Materials and products in accordance with Section 01 47 15 Sustainable Requirements:
Construction.
2.2 ELECTRODES

A Electrodes: in accordance with CSA W48 Series.

Part 3 Execution

3.1 APPLICATION
A Manufacturer's Instructions: comply with manufacturer's written recommendations, including
product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 QUALITY OF WORK
A Welding: in accordance with ANSI/ASME B31.3, ANSI/ASME Boiler and Pressure Vessel Code,
Sections | and IX and ANSI/AWWA C206, using procedures conforming to AWS B3.0, AWS
C1.1, applicable requirements of provincial authority having jurisdiction.
3.3 INSTALLATION REQUIREMENTS
Identify each weld with welder's identification symbol.
2 Backing rings:
A Where used, fit to minimize gaps between ring and pipe bore.
2 Do not install at orifice flanges.

3 Fittings:
A NPS 2 and smaller: install welding type sockets.
2 Branch connections: install welding tees or forged branch outlet fittings.

3.4 INSPECTION AND TESTS - GENERAL REQUIREMENTS

A Review weld quality requirements and defect limits of applicable codes and standards with
Departmental Representative before work is started.
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Formulate "Inspection and Test Plan" in co-operation with Departmental Representative
Do not conceal welds until they have been inspected, tested and approved by inspector.

Provide for inspector to visually inspect welds during early stages of welding procedures in
accordance with Welding Inspection Handbook. Repair or replace defects as required by codes
and as specified.

3.5 SPECIALIST EXAMINATIONS AND TESTS

A General:

A Perform examinations and tests by specialist qualified to CSA W178.1 and CSA W178.2
and approved Departmental Representative.

2 To ANSI/ASME Boiler and Pressure Vessels Code, Section V, CSA B51 and
requirements of authority having jurisdiction.

Hydrostatically test welds to ANSI/ASME B31.1.

3 Visual examinations: include entire circumference of weld externally and wherever possible
internally.

A4 Failure of visual examinations:
A Upon failure of welds by visual examination, perform additional testing as directed by

Departmental Representative.

3.6 DEFECTS CAUSING REJECTION

A1 As described in ANSI/ASME B31.1 and ANSI/ASME Boiler and Pressure Vessels Code.
3.7 REPAIR OF WELDS WHICH FAILED TESTS

A Re-inspect and re-test repaired or re-worked welds at Contractor's expense.
3.8 CLEANING

A Clean in accordance with Section 01 74 11- Cleaning.

END OF SECTION
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Part 1

1.1

1.2

1.3

4

General

SUMMARY

Section Includes:

A Materials and components for mitigated water including installation.
Related Requirements

Section 21 05 01 — Common works results for mechanical

REFERENCE STANDARDS

American Society of Mechanical Engineers (ASME)

A ASME Fluid Meter's Handbook: Their Theory and Application, Sixth Edition [1971].
Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS).

ACTION AND INFORMATIONAL SUBMITTALS
Product Data:

A Submit manufacturer's printed product literature, specifications and datasheet in
accordance with Section 01 33 00- Submittal Procedures. Include product characteristics,
performance criteria, and limitations.

A1 Submit two copies of Workplace Hazardous Materials Information System
(WHMIS) Material Safety Data Sheets (MSDS) in accordance with Section
01 33 00- Submittal Procedures.

Shop Drawings:

A Submit shop drawings in accordance with Section 01 33 00- Submittal Procedures.

A1 Shop drawings: Submit drawings stamped and signed by professional engineer
registered or licensed in the Province.

Submittals to include:

A1 Piping configuration and sizing - straight pipe upstream and downstream, distances to
first weld, protrusion, thermowell, pressure tap.

2 Service conditions.

3 Full details of primary element - standard of design and construction, materials, type

serial number, flow rate, differential pressure, irrecoverable head loss (IHL), calculation
sheets.

4 Accuracy statements for each component at specified flow rates and other conditions.
5 Flow and temperature ranges.

.6 Signal processor calibration data.

7 Minimum turndown ratio.

Quality assurance submittals: submit following in accordance with Section 01 33 00- Submittal
Procedures.

A Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.

2 Instructions: submit manufacturer's installation instructions.




PWGSC

METERS AND GAUGES FOR HVAC PIPING Section 23 05 19

Relocation of the Canada Revenue
Agency — 6th floor West Tower

R.078221.001 Page 2
A Departmental Representative will make available 1 copy of systems supplier's
installation instructions.
5 Closeout Submittals:
A Submit maintenance data including monitoring requirements for incorporation into
manuals specified in Section 01 78 00- Closeout Submittals.
1.4 QUALITY ASSURANCE
A Health and Safety:
A Do construction occupational health and safety in accordance with Section 01 35 29.06-
Health and Safety Requirements.
15 DELIVERY, STORAGE, AND HANDLING
A Packing, shipping, handling and unloading:
A1 Deliver, store and handle in accordance with manufacturer's written instructions and
Section 01 61 00- Common Product Requirements.
2 Waste Management and Disposal:
A Construction/Demolition Waste Management and Disposal: separate waste materials in
accordance with Section 01 74 21- Construction/Demolition Waste Management and
Disposal.
Part 2 Products
2.1 SUSTAINABLE REQUIREMENTS
A1 Materials and products in accordance with Section 01 47 15- Sustainable Requirements:
Construction.
2.2 ACCURACY
1 Calculate overall accuracy of each installation using following expression: Overall accuracy = (E
(accuracy of individual components of system)®)1/2.
2 Components to include:
A Primary flow measuring elements.
2 Transmitters: flow, differential pressure, pressure, temperature, temperature difference.
3 RTD's.
4 Signal processors, recorders.
5 Calibration of signal processors: assume 0.20% per processor.
.6 Installation tolerances: assume 1% for concentricity of pipe, difference in height of
transmitter piping.
Show in proposal overall accuracy at 100,70% and at 10% of the nominal flow.
Indicate minimum measurable flow rate.
2.3 MESURE DE L'EAU MITIGEE
A Type of measurement

A As indicated in the heat pump detalils.
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Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS

A Compliance: comply with manufacturer's written recommendations or specifications, including

product technical bulletins, handling, storage and installation instructions, and datasheet.

3.2 INSTALLATION OF DIFFERENTIAL PRESSURE TAPS AND PIPING
A Differential pressure taps horizontal and level with each other to within +/- 1.5 mm.
2 Tubing: straight, supported throughout its length, sloped 5%-10% upward to main for drainage
and venting, without air pockets, with blowdown valves at bottom.
3.3 INSTALLATION OF TRANSMITTERS NOT FORMING INTEGRAL PART OF PRIMARY
ELEMENT

A Mount on pipe stand installed and located to ensure no damage by passing traffic.

3.4 INSTALLATION OF SIGNAL TRANSMISSION CABLE
A Ground shielding at one point only.

Protect against RF interference.

3 Cross electrical cables, conduits at 90 degrees leaving at least 150 mm space between.
35 START-UP

A Follow manufacturer's recommendations.
3.6 CLEANING

A Proceed in accordance with Section 01 74 11- Cleaning.

END OF SECTION
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Part 1 General
1.1 RELATED REQUIREMENTS
A Section 21 05 01 - Common Work Results For Mechanical.
1.2 REFERENCE STANDARDS
A American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME)
A ANSI/ASME B1.20.1, Pipe Threads, General Purpose (Inch).
2 ANSI/ASME B16.18, Cast Copper Alloy Solder Joint Pressure Fittings.
2 ASTM International
A ASTM A276, Standard Specification for Stainless Steel Bars and Shapes.
2 ASTM B62, Standard Specification for Composition Bronze or Ounce Metal Castings.
3 ASTM B283, Standard Specification for Copper and Copper Alloy Die Forgings (Hot-
Pressed).
4 ASTM B505/B505M, Standard Specification for Copper-Base Alloy Continuous Castings.
.3 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc. (MSS)
A MSS-SP-25, Standard Marking System for Valves, Fittings, Flanges and Unions.
2 MSS-SP-80, Bronze Gate Globe, Angle and Check Valves.
3 MSS-SP-110, Ball Valves, Threaded, Socket-Welding, Solder Joint, Grooved and Flared
Ends.
13 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Provide manufacturer's printed product literature and data sheets for equipment and

systems and include product characteristics, performance criteria, physical size, finish
and limitations.

2 Submit WHMIS MSDS - Material Safety Data Sheets.
3 Shop Drawings:
A Submit drawings stamped and signed by professional engineer registered or licensed in
Province of Canada.
2 Submit data for valves specified in this Section.
1.4 CLOSEOUT SUBMITTALS
A Provide maintenance data for incorporation into manual specified in Section 01 78 00- Closeout
Submittals.
15 MAINTENANCE MATERIAL SUBMITTALS
A Tools:
A Furnish special tools for maintenance of systems and equipment.
2 Include following:

A Lubricant gun for expansion joints.
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1.6 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with manufacturer's written instructions.
2 Delivery and Acceptance Requirements:
A Deliver materials to site in original factory packaging, labelled with manufacturer's name,
address.
Part 2 Products
2.1 MATERIALS
A Valves:
A Except for specialty valves, to be single manufacturer.
2 Products to have CRN registration numbers.
2 End Connections:
A Connection into adjacent piping/tubing:
A Steel pipe systems: screwed ends to ANSI/ASME B1.20.1.
2 Copper tube systems: grooved ends to ANSI/ASME B16.18.
.3 Lockshield Keys:
1 Where lockshield valves are specified, provide 10 keys of each size: malleable iron
cadmium plated.
4 Gate Valves:
A1 Requirements common to gate valves, unless specified otherwise:
A1 Standard specification: MSS SP-80.
2 Bonnet: union with hexagonal shoulders.
3 Connections: screwed with hexagonal shoulders.
4 Inspection and pressure testing: to MSS SP-80. Tests to be hydrostatic.
5 Packing: non-asbestos.
.6 Handwheel: non-ferrous.
v Handwheel Nut: bronze to ASTM B62.
2 NPS 2 and under, non-rising stem, solid wedge disc, Class 125
A Body: with long disc guides, screwed bonnet with stem retaining nut.
2 Operator: Handwheel.
5 Globe Valves:
A Requirements common to globe valves, unless specified otherwise:
A Standard specification: MSS SP-80.
2 Bonnet: union with hexagonal shoulders.
3 Connections: screwed with hexagonal shoulders.
4 Pressure testing: to MSS SP-80. Tests to be hydrostatic.
5 Stuffing box: threaded to bonnet with gland follower, packing nut, high grade non-
asbestos packing.
.6 Handwheel: non-ferrous.
7 Handwheel Nut: bronze to ASTM B62.
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2 NPS 2 and under, composition disc, Class 125:
A Body and bonnet: screwed bonnet.
2 Disc and seat: renewable rotating PTFE disc composition to suit service
conditions, regrindable bronze seat, loosely secured to bronze stem to ASTM
B505.
3 Operator: handwheel.
.6 Check Valves:
A Requirements common to check valves, unless specified otherwise:
A Standard specification: MSS SP-80.
2 Connections: screwed with hexagonal shoulders.
2 NPS 2 and under, swing type, bronze disc, Class 125:
A Body: Y-pattern with integral seat at 45 degrees, screw-in cap with hex head.
2 Disc and seat: renewable rotating disc, two-piece hinge disc construction; seat:
regrindable.
3 NPS 2 and under, horizontal lift type, composition disc, Class 150:
A Body: with integral seat, union bonnet ring with hex shoulders, cap.
2 Disc: renewable no. 6 composition rotating disc in disc holder having guides top
and bottom, of bronze to ASTM B62.
4 NPS 2 and under, vertical lift type, bronze disc, Class 125:
A Disc: rotating disc having guides top and bottom, disc guides, retaining rings.
7 Ball Valves:
A NPS 2 and under:
1 Body and cap: cast high tensile bronze to ASTM B62.
2 Pressure rating: Class125, 860 kPa steam.
.3 Connections: screwed ends to ANSI B1.20.1 and with hexagonal shoulders.
A4 Stem: tamperproof ball drive.
5 Stem packing nut: external to body.
.6 Ball and seat: replaceable hard chrome solid ball and Teflon seats.
7 Stem seal: TFE with external packing nut.
.8 Operator: removable lever handle.
.8 Butterfly Valves:
A NPS 2 1/2 through NPS 6, 2068 kPa with grooved ends.
1 Body: cast bronze, with copper-tube dimensioned grooved ends.
2 Disc: elastomer coated ductile iron with integrally cast stem.
.3 Operator: handwheel.
Part 3 Execution
3.1 INSTALLATION
A Install rising stem valves in upright position with stem above horizontal.

2 Remove internal parts before soldering.
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3 Install valves with unions at each piece of equipment arranged to allow servicing, maintenance,
and equipment removal.

3.2 CLEANING
A Clean in accordance with Section 01 74 11- Cleaning.

A Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION




PWGSC HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT Section 23 05 29
Relocation of the Canada Revenue

Agency — 6th floor West Tower

R.078221.001 Page 1

Part 1 General

1.1 RELATED REQUIREMENTS

A Section 21 05 01 — Common works results for mechanical

1.2 REFERENCE STANDARDS
A American Society of Mechanical Engineers (ASME)
A ASME B31.1, Power Piping.
2 ASTM International

A ASTM A125-1996(2007), Standard Specification for Steel Springs, Helical, Heat-Treated.

2 ASTM A307-07b, Standard Specification for Carbon Steel Bolts and Studs, 60,000 PSI
Tensile Strength.

3 ASTM A563-07a, Standard Specification for Carbon and Alloy Steel Nuts.
Factory Mutual (FM)
Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)

A MSS SP58, Pipe Hangers and Supports - Materials, Design and Manufacture.
2 MSS SP69, Pipe Hangers and Supports - Selection and Application.
3 MSS SP89, Pipe Hangers and Supports - Fabrication and Installation Practices.

5 Underwriter's Laboratories of Canada (ULC)

1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:

A Provide manufacturer's printed product literature and data sheets for hangers and
supports and include product characteristics, performance criteria, physical size, finish
and limitations.

3 Shop Drawings:

A Submit drawings stamped and signed by professional engineer registered or licensed in
the Province.
2 Submit shop drawings for:
A Bases, hangers and supports.
2 Connections to equipment and structure.
3 Structural assemblies.
4 Certificates:
A Submit certificates signed by manufacturer certifying that materials comply with specified
performance characteristics and physical properties.
5 Manufacturers' Instructions:
A Provide manufacturer's installation instructions.
A Departmental Representative will make available 1 copy of systems supplier's

installation instructions.
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1.4 CLOSEOUT SUBMITTALS
A Provide maintenance data for incorporation into manual specified in Section 01 78 00- Closeout
Submittals.
15 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with Section with manufacturer's written
instructions.
Part 2 Products
2.1 SYSTEM DESCRIPTION
A Design Requirements:
A Construct pipe hanger and support to manufacturer's recommendations utilizing
manufacturer's regular production components, parts and assembilies.
2 Base maximum load ratings on allowable stresses prescribed by ASME B31.1 or MSS
SP58.
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:
A Design supports, platforms, catwalks, hangers to withstand seismic events.
2.2 SUSTAINABLE REQUIREMENTS
1 Materials and products in accordance with Section 01 47 15- Sustainable Requirements:

Construction.

2.3 GENERAL
A Fabricate hangers, supports and sway braces in accordance with MSS SP58. ANSI B31.1 and

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

2.4 PIPE HANGERS
1 Finishes:

A1 Pipe hangers and supports: galvanized after manufacture.
2 Use hot dipped galvanizing process.
3 Ensure steel hangers in contact with copper piping are epoxy coated.

2 Upper attachment structural: suspension from lower flange of I-Beam:

A1 Cold piping NPS 2 maximum: malleable iron C-clamp with hardened steel cup point
setscrew, locknut carbon steel retaining clip.

1 Rod: 9 mm UL listed.
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3 Upper attachment structural: suspension from upper flange of I-Beam:
A 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.
A4 Hanger rods: threaded rod material to MSS SP58:
A Ensure that hanger rods are subject to tensile loading only.
2 Provide linkages where lateral or axial movement of pipework is anticipated.
3 Do not use 22 mm or 28mm rod.
.5 Pipe attachments: material to MSS SP58:
A Attachments for steel piping: carbon steel galvanized.
2 Attachments for copper piping: copper plated black steel.
.3 Use insulation shields for hot pipework.
4 Oversize pipe hangers and supports.
.6 Adjustable clevis: material to MSS SP69 UL listed, clevis bolt with nipple spacer and vertical
adjustment nuts above and below clevis.
A1 Ensure "U" has hole in bottom for rivetting to insulation shields.
7 Yoke style pipe roll: carbon steel yoke, rod and nuts with cast iron roll, to MSS SP69.
.8 U-bolts: carbon steel to MSS SP69 with 2 nuts at each end to ASTM A563.
A1 Finishes for steel pipework: galvanized.
2 Finishes for copper, glass, brass or aluminum pipework: black galvanized , with formed
portion plastic coated.
.9 Pipe rollers: cast iron roll and roll stand with carbon steel rod to MSS SP69.
2.5 CONSTANT SUPPORT SPRING HANGERS
A 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.
Provide upper and lower factory set travel stops.
4 Provide load adjustment scale for field adjustments.
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
A 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.
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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.

2.7 EQUIPMENT ANCHOR BOLTS AND TEMPLATES
A Provide templates to ensure accurate location of anchor bolts.

Part 3 Execution

3.1 MANUFACTURER'S INSTRUCTIONS
A Compliance: comply with manufacturer's written recommendations or specifications, including

product technical bulletins, handling, storage and installation instructions, and datasheet.

3.2 INSTALLATION
A Install in accordance with:
A Manufacturer's instructions and recommendations.
2 Vibration Control Devices:
A Install on piping systems at cooling equipment, and as indicated.
3 Clamps on riser piping:

A 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.

A4 Clevis plates:
A1 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:

A 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:

A 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
Plumbing piping: to Provincial Code.

Fire protection: to applicable fire code.

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

N w Nk

Flexible joint roll groove pipe: in accordance with table below for steel, but not less than one
hanger at joints. Table listings for straight runs without concentrated loads and where full linear
movement is not required.

.5 Within 300 mm of each elbow.
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Maximum Pipe Size : NPS Maximum Spacing Steel Maximum Spacing Copper
up to 1-1/4 24m 1.8m
1-1/2 3.0m 24 m
2 3.0m 24 m
2-1/2 3.7m 3.0m
3 3.7m 3.0m
3-1/2 3.7m 3.3m
4 3.7m 3.6m
5 4.3 m
6 4.3 m
8 43 m
10 49m
12 49m
.6 Pipework greater than NPS 12: to MSS SP69.
3.4 HANGER INSTALLATION
A Install hanger so that rod is vertical under operating conditions.

Adjust hangers to equalize load.
3 Support from structural members. Where structural bearing does not exist or inserts are not in
suitable locations, provide supplementary structural steel members.
35 HORIZONTAL MOVEMENT

A 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
A Adjust hangers and supports:
A Ensure that rod is vertical under operating conditions.
2 Equalize loads.
2 Adjustable clevis:
A Tighten hanger load nut securely to ensure proper hanger performance.
2 Tighten upper nut after adjustment.
3 C-clamps:
A Follow manufacturer's recommended written instructions and torque values when
tightening C-clamps to bottom flange of beam.
A4 Beam clamps:
A Hammer jaw firmly against underside of beam.
3.7 FIELD QUALITY CONTROL
A1 Site Tests: conduct following tests in accordance with Section 01 45 00- Quality Control and

submit report as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.
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2 Manufacturer's Field Services:

A

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 - ACTION AND INFORMATIONAL 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 Verification requirements in accordance with Section 01 47 17- Sustainable Requirements:

Contractor's Verification, include:

A Materials and resources.
2 Storage and collection of recyclables.
3 Construction waste management.
4 Resource reuse.
5 Recycled content.
.6 Local/regional materials.
A Certified wood.
v Low-emitting materials.
3.8 CLEANING
A Clean in accordance with Section 01 74 11- Cleaning.
A Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 General

1.1 SUMMARY
A Section Includes:

A Vibration isolation materials and components, seismic control measures and their
installation.

2 Related Requirements
1 Section 21 05 01 - Common Work Results For Mechanical.

1.2 REFERENCE STANDARDS
A Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS).
2 National Fire Protection Association (NFPA)
A NFPA 13, Standard for the Installation of Sprinkler Systems.
3 National Research Council Canada (NRC)
A National Building Code of Canada 2015 (NBC).

1.3 ACTION AND INFORMATIONAL SUBMITTALS
A1 Submittals: in accordance with Section 01 33 00- Submittal Procedures.

A Submit manufacturer's printed product literature, specifications and datasheet in
accordance with Section 01 33 00- Submittal Procedures. Include product characteristics,
performance criteria, and limitations.

2 Submit shop drawings in accordance with Section 01 33 00- Submittal Procedures.
A Shop drawings: Submit drawings stamped and signed by professional engineer
registered or licensed in Province, Canada.
2 Provide separate shop drawings for each isolated system complete with performance and
product data.
3 Provide detailed drawings of seismic control measures for equipment and piping.
.3 Quality assurance submittals: submit following in accordance with Section 01 33 00- Submittal
Procedures.
A1 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.
2 Instructions: submit manufacturer's installation instructions.
1 Departmental Representative will make available 1 copy of systems supplier's
installation instructions.
3 Manufacturer's Field Reports: manufacturer's field reports specified.
14 QUALITY ASSURANCE
A1 Health and Safety:
A1 Do construction occupational health and safety in accordance with Section 01 35 29.06-

Health and Safety Requirements.
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15 DELIVERY, STORAGE, AND HANDLING
A Packing, shipping, handling and unloading:

A Deliver, store and handle in accordance with Section 01 61 00- Common Product
Requirements.

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

Part 2 Products

2.1 SUSTAINABLE REQUIREMENTS
A Materials and products in accordance with Section 01 47 15- Sustainable Requirements:
Construction.
2.2 GENERAL

A Size and shape of bases type and performance of vibration isolation as indicated.

2.3 ELASTOMERIC PADS

A Type EP1 - neoprene waffle or ribbed; 9 mm minimum thick; 50 durometer; maximum loading
350 kPa.

2 Type EP2 - rubber waffle or ribbed; 9 mm minimum thick; 30 durometer natural rubber; maximum
loading 415 kPa.

3 Type EP3 - neoprene-steel-neoprene; 9 mm minimum thick neoprene bonded to 1.71 mm steel
plate; 50 durometer neoprene, waffle or ribbed; holes sleeved with isolation washers; maximum
loading 350 kPa.

4 Type EP4 - rubber-steel-rubber; 9 mm minimum thick rubber bonded to 1.71 mm steel plate;
30 durometer natural rubber, waffle or ribbed; holes sleeved with isolation washers; maximum
loading 415 kPa.
2.4 ELASTOMERIC MOUNTS
A Type M1 - colour coded; neoprene in shear; maximum durometer of 60; threaded insert and two
bolt-down holes; ribbed top and bottom surfaces.
2.5 SPRINGS

A Design stable springs: ratio of lateral to axial stiffness is equal to or greater than 1.2 times ratio of
static deflection to working height. Select for 50% travel beyond rated load. Units complete with
levelling devices.

2 Ratio of height when loaded to diameter of spring between 0.8 to 1.0.

Cadmium plate for outdoor installations.

4 Colour code springs.
2.6 SPRING MOUNT
A1 Zinc or cadmium plated hardware; housings coated with rust resistant paint.
2 Type M2 - stable open spring: support on bonded 6 mm minimum thick ribbed neoprene or

rubber friction and acoustic pad.
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3 Type M3 - stable open spring: 6 mm minimum thick ribbed neoprene or rubber friction and
acoustic pad, bonded under isolator and on isolator top plate; levelling bolt for rigidly mounting to
equipment.

A4 Type M4 - restrained stable open spring: supported on bonded 6 mm minimum thick ribbed
neoprene or rubber friction and acoustic pad; built-in resilient limit stops, removable spacer
plates.

5 Type M5 - enclosed spring mounts with snubbers for isolation up to 950 kg maximum.

2.7 HANGERS

A Colour coded springs, rust resistant, painted box type hangers. Arrange to permit hanger box or
rod to move through a 30 degrees arc without metal to metal contact.

2 Type H1 - neoprene - in-shear, moulded with rod isolation bushing which passes through hanger
box.

.3 Type H2 - stable spring, elastomeric washer, cup with moulded isolation bushing which passes
through hanger box.

A4 Type H3 - stable spring, elastomeric element, cup with moulded isolation bushing which passes
through hanger box.

5 Type H4 - stable spring, elastomeric element with precompression washer and nut with deflection
indicator.

.6 Performance: as indicated.

2.8 ACOUSTIC BARRIERS FOR ANCHORS AND GUIDES
A1 Acoustic barriers: between pipe and support, consisting of 25 mm minimum thick heavy duty duck

and neoprene isolation material.

2.9 HORIZONTAL THRUST RESTRAINT

A Spring and elastomeric element housed in box frame; assembly complete with rods and angle
brackets for equipment and ductwork attachment; provision for adjustment to limit maximum start
and stop movement to 9 mm.

2 Arrange restraints symmetrically on either side of unit and attach at centerline of thrust.

2.10 SEISMIC CONTROL MEASURES
d General:

Following systems and/or equipment to remain operational during and after earthquakes.
Seismic control systems to work in every direction.

Fasteners and attachment points to resist same maximum load as seismic restraint.
Drilled or power driven anchors and fasteners not permitted.

No equipment, equipment supports or mounts to fail before failure of structure.

Supports of cast iron or threaded pipe not permitted.

Seismic control measures not to interfere with integrity of firestopping.

No ok wiN R

2 Static equipment:

A1 Anchor equipment to equipment supports. Anchor equipment supports to structure.
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2 Suspended equipment:
A Use one or more of following methods depending upon site conditions:
A Install tight to structure.
2 Cross brace in every direction.
3 Brace back to structure.
A4 Cable restraint system.
3 Seismic restraints:
A Cushioning action gentle and steady.
2 Never reach metal-like stiffness.
3 Vibration isolated equipment:
A Seismic control measures not to jeopardize noise and vibration isolation systems.

Provide 6 to 9 mm clearance during normal operation of equipment and systems between
seismic restraint and equipment.

2 Incorporate seismic restraints into vibration isolation system to resist complete isolator
unloading.
3 As indicated.
4 Piping systems:
A Fire protection systems: to NFPA 13.
2 Piping systems: hangers longer than 300 mm; brace at each hanger.
3 Compatible with requirements for anchoring and guiding of piping systems.
.5 Bracing methods:
A Approved by Departmental Representative.
2 Structural angles or channels.
.3 Cable restraint system incorporating grommets, shackles and other hardware to ensure

alignment of restraints and to avoid bending of cables at connection points. Incorporate
neoprene into cable connections to reduce shock loads.

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 Seismic control measures to meet requirements of NBC.
2 Install vibration isolation equipment in accordance with manufacturers instructions and adjust

mountings to level equipment.

3 Ensure piping, ducting and electrical connections to isolated equipment do not reduce system
flexibility and that piping, conduit and ducting passage through walls and floors do not transmit
vibrations.
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A4 Unless indicated otherwise, support piping connected to isolated equipment with spring mounts or
spring hangers with 25 mm minimum static deflection as follows:
A Up to NPS4: first 3 points of support. NPS5 to NPS8: first 4 points of support. NPS10
and Over: first 6 points of support.
2 First point of support: static deflection of twice deflection of isolated equipment, but not

more than 50 mm.
5 Where isolation is bolted to floor use vibration isolation rubber washers.

Block and shim level bases so that ductwork and piping connections can be made to rigid system
at operating level, before isolator adjustment is made. Ensure that there is no physical contact
between isolated equipment and building structure.

3.3 FIELD QUALITY CONTROL
A Manufacturer's Field Services:
A Arrange with manufacturer's representative to review work of this Section and submit
written reports to verify compliance with Contract Documents.
2 Manufacturer's Field Services: consisting of product use recommendations and periodic
site visits to review installation, scheduled as follows:
A After delivery and storage of Products.
2 After preparatory work is complete but before installation commences.
3 Upon completion of installation.
.3 Submit manufacturer's reports to Departmental Representative within 3 days of
manufacturer representative's review.
4 Make adjustments and corrections in accordance with written report.
2 Inspection and Certification:
1 Experienced and competent sound and vibration testing professional engineer to take

vibration measurement for HYAC system after start up and TAB of systems to Section
23 05 93- Testing, Adjusting and Balancing for HVAC.

2 Establish adequacy of equipment isolation and acceptability of noise levels in occupied
areas and where appropriate, remedial recommendations (including sound curves).

3.4 CLEANING
1 Proceed in accordance with Section 01 74 11- Cleaning.
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
11 SUMMARY

A TAB is used throughout this Section to describe the process, methods and requirements of

testing, adjusting and balancing for HVAC.
2 TAB means to test, adjust and balance to perform in accordance with requirements of Contract
Documents and to do other work as specified in this section.
1.2 QUALIFICATIONS OF TAB PERSONNEL

A Submit names of personnel to perform TAB to Departmental Representative within 90 days of
award of contract.

Provide documentation confirming qualifications, successful experience.

3 TAB: performed in accordance with the requirements of standard under which TAB Firm's
qualifications are approved:
A Associated Air Balance Council, (AABC) National Standards for Total System Balance,
MN-1.
2 National Environmental Balancing Bureau (NEBB) TABES, Procedural Standards for
Testing, Adjusting, Balancing of Environmental Systems.
3 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA), HVAC

TAB HVAC Systems - Testing, Adjusting and Balancing.
A4 Recommendations and suggested practices contained in the TAB Standard: mandatory.

Use TAB Standard provisions, including checklists, and report forms to satisfy Contract
requirements.

.6 Use TAB Standard for TAB, including qualifications for TAB Firm and Specialist and calibration of
TAB instruments.

7 Where instrument manufacturer calibration recommendations are more stringent than those listed
in TAB Standard, use manufacturer's recommendations.

.8 TAB Standard quality assurance provisions such as performance guarantees form part of this
contract.

A For systems or system components not covered in TAB Standard, use TAB procedures
developed by TAB Specialist.

2 Where new procedures, and requirements, are applicable to Contract requirements have
been published or adopted by body responsible for TAB Standard used (AABC, NEBB, or
TABB), requirements and recommendations contained in these procedures and
requirements are mandatory.

13 PURPOSE OF TAB

A Test to verify proper and safe operation, determine actual point of performance, evaluate
qualitative and quantitative performance of equipment, systems and controls at design, average
and low loads using actual or simulated loads

2 Adjust and regulate equipment and systems to meet specified performance requirements and to
achieve specified interaction with other related systems under normal and emergency loads and
operating conditions.
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3 Balance systems and equipment to regulate flow rates to match load requirements over full
operating ranges.

14 EXCEPTIONS
A TAB of systems and equipment regulated by codes, standards to satisfaction of authority having
jurisdiction.
15 CO-ORDINATION
A Schedule time required for TAB (including repairs, re-testing) into project construction and

completion schedule to ensure completion before acceptance of project.
2 Do TAB of each system independently and subsequently, where interlocked with other systems,
in unison with those systems.
1.6 PRE-TAB REVIEW

A Review Contract Documents before project construction is started confirm in writing to
Departmental Representative adequacy of provisions for TAB and other aspects of design and
installation pertinent to success of TAB.

2 Review specified standards and report to Departmental Representative in writing proposed
procedures which vary from standard.

3 During construction, co-ordinate location and installation of TAB devices, equipment, accessories,
measurement ports and fittings.

1.7 START-UP
A Follow start-up procedures as recommended by equipment manufacturer unless specified
otherwise.
2 Follow special start-up procedures specified elsewhere in Division 23.
1.8 OPERATION OF SYSTEMS DURING TAB
A1 Operate systems for length of time required for TAB and as required by Departmental

Representative for verification of TAB reports.

1.9 START OF TAB

Notify Departmental Representative 7 days prior to start of TAB.

Start TAB when building is essentially completed, including:

Installation of ceilings, doors, windows, other construction affecting TAB.
Application of weatherstripping, sealing, and caulking.

Pressure, leakage, other tests specified elsewhere Division 23.

Provisions for TAB installed and operational.

N o o w N R

Start-up, verification for proper, normal and safe operation of mechanical and associated
electrical and control systems affecting TAB including but not limited to:
A1 Proper thermal overload protection in place for electrical equipment.
2 Air systems:
A Filters in place, clean.
2 Duct systems clean.
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1.10

A
1.11

A
1.12

A

2

3
1.13

A

2
1.14

A
1.15

Ducts, air shafts, ceiling plenums are airtight to within specified tolerances.
Correct fan rotation.

Fire, smoke, volume control dampers installed and open.
Coil fins combed, clean.

Access doors, installed, closed.

. Outlets installed, volume control dampers open.

3 Liquid systems:

Flushed, filled, vented.

Correct pump rotation.

Strainers in place, baskets clean.

Isolating and balancing valves installed, open.
Calibrated balancing valves installed, at factory settings.
Chemical treatment systems complete, operational.

o N U W
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APPLICATION TOLERANCES

Do TAB to following tolerances of design values:

A HVAC systems: plus 5%, minus 5%.
2 Hydronic systems: plus or minus 10%.
ACCURACY TOLERANCES

Measured values accurate to within plus or minus 2% of actual values.

INSTRUMENTS

Prior to TAB, submit to Departmental Representative list of instruments used together with serial
numbers.

Calibrate in accordance with requirements of most stringent of referenced standard for either
applicable system or HVAC system.

Calibrate within 3 months of TAB. Provide certificate of calibration to Departmental
Representative.

ACTION AND INFORMATIONAL SUBMITTALS

Submit, prior to commencement of TAB:

Proposed methodology and procedures for performing TAB if different from referenced standard.

PRELIMINARY TAB REPORT

Submit for checking and approval of Departmental Representative, prior to submission of formal
TAB report, sample of rough TAB sheets. Include:

A Details of instruments used.

2 Details of TAB procedures employed.
3 Calculations procedures.

A4 Summaries.

TAB REPORT

Format in accordance with referenced standard.




PWGSC TESTING, ADJUSTING AND BALANCING FOR HVAC Section 23 05 93
Relocation of the Canada Revenue
Agency — 6th floor West Tower

R.078221.001 Page 4
2 TAB report to show results in Sl units and to include:
A Project record drawings.
2 System schematics.
3 Submit copy of TAB Report to Departmental Representative for verification and approval, in both

official languages in D-ring binders, complete with index tabs.

1.16 VERIFICATION
Reported results subject to verification by Departmental Representative.
Provide personnel and instrumentation to verify up to 30% of reported results.

Number and location of verified results as directed by Departmental Representative.

N w Nk

Pay costs to repeat TAB as required to satisfaction of Departmental Representative.

1.17 SETTINGS

A After TAB is completed to satisfaction of Departmental Representative, replace drive guards,
close access doors, lock devices in set positions, ensure sensors are at required settings.

2 Permanently mark settings to allow restoration at any time during life of facility. Do not eradicate
or cover markings.

1.18 COMPLETION OF TAB
A1 TAB considered complete when final TAB Report received and approved by Departmental
Representative.
1.19 AIR SYSTEMS
A Standard: TAB to most stringent of this section.
2 Do TAB of systems, equipment, components, controls specified Division 23.
3 Qualifications: personnel performing TAB qualified to standards of AABC and NEBB.
A4 Quality assurance: perform TAB under direction of supervisor qualified NEBB to standards of
AABC.
5 Measurements: to include as appropriate for systems, equipment, components, controls: air

velocity, static pressure, flow rate, pressure drop (or loss), temperatures (dry bulb, wet bulb,
dewpoint), duct cross-sectional area, RPM, electrical power, voltage, noise, vibration.

.6 Locations of equipment measurements: to include as appropriate:
A1 Inlet and outlet of dampers, filter, coil, humidifier, fan, other equipment causing changes
in conditions.
2 At controllers, controlled device.
7 Locations of systems measurements to include as appropriate: main ducts, main branch, sub-

branch, run-out (or grille, register or diffuser).

1.20 OTHER TAB REQUIREMENTS
A1 General requirements applicable to work specified this paragraph:

A1 Qualifications of TAB personnel: as for air systems specified this section.
2 Quality assurance: as for air systems specified this section.
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1.21 POST-OCCUPANCY TAB

A Participate in systems checks twice during Warranty Period - #1 approximately 3 months after
acceptance and #2 within 1 month of termination of Warranty Period.

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 SUMMARY

A Section Includes:

A Materials and methods for pressure testing ducts over 5m in length, forming part of a
supply, return or exhaust ductwork system directly or indirectly connected to air handling
equipment.

2 Related Requirements
A Section 21 05 01 - Common Work Results For Mechanical.
1.2 REFERENCE STANDARDS
A Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS).
2 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA)
A SMACNA HVAC Air Duct Leakage Test Manual.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Make submittals in accordance with Section 01 33 00- Submittal Procedures.
2 Co-ordinate submittal requirements and provide submittals required by Section 01 47 15-

Sustainable Requirements: Construction.

3 Test Reports: submit certified test reports from approved independent testing laboratories
indicating compliance with specifications for specified performance characteristics and physical
properties. Include pressure test information and results as follows:

A Submit proposed report form and test report format to Departmental Representative for
approval before proposed date of first series of tests..

2 Prepare report of results and submit to Departmental Representative within 24 hours of
completion of tests. Include:
A1 Schematic of entire system.
2 Schematic of section under test showing test site.
.3 Required and achieved static pressures.
4 Orifice differential pressure at test sites.
5 Permissible and actual leakage flow rate (L/s) for test sites.
.6 Witnessed certification of results.

3 Include test reports in final TAB report.

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 specified.
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14 QUALITY ASSURANCE
A Pre-Installation Meetings:

A Convene pre-installation meeting one week prior to beginning work of this Section in
accordance with Section 01 32 16.07- Construction Progress Schedules - Bar (GANTT)
Chart.

A Verify project requirements.

2 Review installation conditions.

3 Co-ordination with other building subtrades.
2 Health and Safety:

A Do construction occupational health and safety in accordance with Section
01 35 29.06- Health and Safety Requirements.

Part 2 Products
2.1 TEST INSTRUMENTS
A Test apparatus to include:
A Fan capable of producing required static pressure.
2 Duct section with calibrated orifice plate mounted and accurately located pressure taps.
3 Flow measuring instrument compatible with the orifice plate.
4 Calibration curves for orifice plates used.
5 Flexible duct for connecting to ductwork under test.
.6 Smoke bombs for visual inspections.
2 Test apparatus: accurate to within +/- 3% of flow rate and pressure.
3 Submit details of test instruments to be used to Departmental Representative at least three
months before anticipated start date.
4 Test instruments: calibrated and certificate of calibration deposited with Departmental
Representative no more than 28 days before start of tests.
5 Re-calibrated every six months thereafter.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
A1 Compliance: comply with manufacturer's written recommendations or specifications, including

product technical bulletins, handling, storage and installation instructions, and datasheet.

3.2 TEST PROCEDURES
A Maximum lengths of ducts to be tested consistent with capacity of test equipment.
2 Section of duct to be tested to include:
A Fittings, branch ducts, tap-ins.

Repeat tests until specified pressures are attained. Bear costs for repairs and repetition to tests.

4 Base partial system leakage calculations on SMACNA HVAC Air Duct Leakage Test Manual.
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5 Seal leaks that can be heard or felt, regardless of their contribution to total leakage.

3.3 SITE TOLERANCES
A System leakage tolerances specified are stated as percentage of total flow rate handled by

system. Pro-rate specified system leakage tolerances. Leakage for sections of duct systems: not
to exceed total allowable leakage.

2 Leakage tests on following systems not to exceed specified leakage rates.
A Small duct systems up to 250 Pa: leakage 2%.
2 Large low pressure duct systems up to 500 Pa: leakage 2%.
3 HP duct systems up to 1000 Pa pressure classification, including upstream side of VAV
boxes: leakage 1.
3 Evaluation of test results to use surface area of duct and pressure in duct as basic parameters.
3.4 TESTING

Test ducts before installation of insulation or other forms of concealment.

Test after seals have cured.

.3 Test when ambient temperature will not affect effectiveness of seals, and gaskets.
35 FIELD QUALITY CONTROL
A Performance Verification:
A To be certified by same TAB agency approved by Departmental Representative to

undertake TAB on this project.

3.6 CLEANING

A1 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 RELATED REQUIREMENTS
A Section 21 05 01 - Common Work Results For Mechanical.
1.2 REFERENCE STANDARDS
A American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)

A ANSI/ASHRAE/IESNA 90.1, SI; Energy Standard for Buildings Except Low-Rise
Residential Buildings.

2 ASTM International Inc.
A ASTM B209M, Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate
(Metric).
2 ASTM C335, Standard Test Method for Steady State Heat Transfer Properties of Pipe
Insulation.
3 ASTM C411, Standard Test Method for Hot-Surface Performance of High-Temperature
Thermal Insulation.
4 ASTM C547, Standard Specification for Mineral Fiber Pipe Insulation.
.5 ASTM C553, Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications.
.6 ASTM C612, Standard Specification for Mineral Fiber Block and Board Thermal
Insulation.
g ASTM C795, Standard Specification for Thermal Insulation for Use in Contact with
Austenitic Stainless Steel.
.8 ASTM C921, Standard Practice for Determining the Properties of Jacketing Materials for
Thermal Insulation.
.3 South Coast Air Quality Management District (SCAQMD), California State
1 SCAQMD Rule 1168, Adhesive and Sealant Applications.
4 Thermal Insulation Association of Canada (TIAC): National Insulation Standards (2005).

Underwriters Laboratories of Canada (ULC)

A CAN/ULC-S102, Method of Test for Surface Burning Characteristics of Building Materials
and Assemblies.

2 CAN/ULC-S701, Standard for Thermal Insulation, Polystyrene, Boards and Pipe
Covering.

1.3 DEFINITIONS
A For purposes of this section:

A "CONCEALED" - insulated mechanical services and equipment in suspended ceilings
and non-accessible chases and furred-in spaces.

2 "EXPOSED" - means "not concealed" as previouslydefined.

.3 Insulation systems - insulation material, fasteners, jackets, and other accessories.
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2 TIAC Codes:

A CRD: Code Round Ductwork,
2 CRF: Code Rectangular Finish.

1.4 ACTION AND INFORMATIONAL SUBMITTALS

A Provide submittals in accordance with Section 01 33 00- Submittal Procedures.

15 QUALITY ASSURANCE
A1 Qualifications:
A Installer: specialist in performing work of this section, and have at least 3 years
successful experience in this size and type of project, qualified to standards.
1.6 DELIVERY, STORAGE AND HANDLING

A Deliver, store and handle in accordance with Section 01 61 00- Common Product Requirements.

Part 2 Products

2.1 SUSTAINABLE REQUIREMENTS
A Materials and products in accordance with Section 01 47 15Sustainable Requirements:
Construction.
2.2 FIRE AND SMOKE RATING
A To CAN/ULC-S102:

A Maximum flame spread rating: 25.
2 Maximum smoke developed rating: 50.

2.3 INSULATION

A Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean
temperature when tested in accordance with ASTM C335.

2 TIAC Code C-1: Rigid mineral fibre board to ASTM C612, with factory applied vapour retarder
jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this Section).

3 TIAC Code C-2: Mineral fibre blanket to ASTM C553 faced with factory applied vapour retarder
jacket to CGSB 51-GP-52Ma (as scheduled in PART 3 of this section).

A1 Mineral fibre: to ASTM C553.
2 Jacket: to CGSB 51-GP-52Ma.
3 Maximum "k" factor: to ASTM C553.

2.4 JACKETS
A1 Canvas:

A 220 gm/m°cotton, plain weave, treated with dilute fire retardant lagging adhesive to
ASTM C921.

2 Lagging adhesive: compatible with insulation.
A1 Maximum VOC limit to SCAQMD Rule 1168.
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3 Aluminum:
A To ASTM B209 with moisture barrier as scheduled in PART 3 of this section.
2 Thickness: 0.50 mm sheet.
3 Finish: Smooth.
4 Jacket banding and mechanical seals: 19 mm wide, 0.5 mm thick stainless steel.
A1 Stainless steel:
5 Type: 304.
.6 Thickness: 0.25 mm sheet.
v Finish: Smooth.
.8 Jacket banding and mechanical seals: 19 mm wide, 0.5 mm thick stainless steel.
25 ACCESSORIES
A Vapour retarder lap adhesive:
A Water based, fire retardant type, compatible with insulation.
A Maximum VOC limit 50 g/L to SCAQMD Rule 1168.
2 Indoor Vapour Retarder Finish;
A Vinyl emulsion type acrylic, compatible with insulation.

Insulating Cement: hydraulic setting on mineral wool, to ASTM C449.
ULC Listed Canvas Jacket:

A 220 gm/m°cotton, plain weave, treated with dilute fire retardant lagging adhesive to
ASTM C921.
5 Outdoor Vapour Retarder Mastic:
A Vinyl emulsion type acrylic, compatible with insulation.
2 Reinforcing fabric: Fibrous glass, untreated 305 g/m®.
.6 Tape: self-adhesive, aluminum, reinforced, 75 mm wide minimum.
7 Contact adhesive: quick-setting
A1 Maximum VOC limit to SCAQMD Rule 1168.
.8 Canvas adhesive: washable.
A Maximum VOC limit GSES GS-36.
9 Tie wire: 1.5 mm stainless steel.
.10 Banding: 19 mm wide, 0.5 mm thick stainless steel.
A1 Facing: 25 mm stainless steel hexagonal wire mesh stitched on one face of insulation with
expanded metal lath on other face.
12 Fasteners: 2 mm diameter pins with 35 mm diameter clips, length to suit thickness of insulation.
Part 3 Execution
3.1 APPLICATION
A Manufacturer's Instructions: comply with manufacturer's written recommendations, including

product technical bulletins, handling, storage and installation instructions, and datasheets.
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3.2 PRE-INSTALLATION REQUIREMENTS
A Pressure test ductwork systems complete, witness and certify.
2 Ensure surfaces are clean, dry, free from foreign material.
3.3 INSTALLATION
A Install in accordance with TIAC National Standards.
2 Apply materials in accordance with manufacturers instructions and as indicated.
3 Use 2 layers with staggered joints when required nominal thickness exceeds 75 mm.
4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
A Ensure hangers, and supports are outside vapour retarder jacket.
5 Hangers and supports in accordance with Section 23 05 29- Hangers and Supports for HYAC
Piping and Equipment.
A Apply high compressive strength insulation where insulation may be compressed by
weight of ductwork.
.6 Fasteners: install at 300 mm on centre in horizontal and vertical directions, minimum 2 rows each
side.
3.4 DUCTWORK INSULATION SCHEDULE
A Insulation types and thicknesses: conform to following table:
TIAC Code Vapour Retarder | Thickness
(mm)
Outside air ducts C-1 yes 25
Acoustically lined ducts none
3.5 CLEANING
A Clean in accordance with Section 01 74 11- Cleaning.
A Remove surplus materials, excess materials, rubbish, tools and equipment.

END OF SECTION
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Part 1 General
1.1 SUMMARY
A Section Includes:
A Thermal insulation for piping and piping accessories in commercial type applications.
2 Related Requirements
A Section 21 05 01 - Common Work Results For Mechanical.
1.2 REFERENCE STANDARDS
A American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
A ASHRAE Standard 90.1, Energy Standard for Buildings Except Low-Rise Residential
Buildings (IESNA co-sponsored; ANSI approved; Continuous Maintenance Standard).
2 American Society for Testing and Materials International (ASTM)
A ASTM B209M, Standard Specification for Aluminum and Aluminum Alloy Sheet and
Plate.
2 ASTM C335, Standard Test Method for Steady State Heat Transfer Properties of
Horizontal Pipe Insulation.
3 ASTM C411, Standard Test Method for Hot-Surface Performance of High-Temperature
Thermal Insulation.
4 ASTM C449/C449M, Standard Specification for Mineral Fiber-Hydraulic-Setting Thermal
Insulating and Finishing Cement.
5 ASTM C533, Calcium Silicate Block and Pipe Thermal Insulation.
.6 ASTM C547, Mineral Fiber Pipe Insulation.
7 ASTM C795, Standard Specification for Thermal Insulation for Use in Contact with
Austenitic Stainless Steel.
.8 ASTM C921, Standard Practice for Determining the Properties of Jacketing Materials for
Thermal Insulation.
3 Canadian General Standards Board (CGSB)
A CGSB 51-GP-52Ma, Vapour Barrier, Jacket and Facing Material for Pipe, Duct and
Equipment Thermal Insulation.
2 CAN/CGSB-51.53, Poly (Vinyl Chloride) Jacketting Sheet, for Insulated Pipes, Vessels
and Round Ducts
4 Department of Justice Canada (Jus)
1 Canadian Environmental Assessment Act (CEAA), 1995, c. 37.
2 Canadian Environmental Protection Act (CEPA), 1999, c. 33.
.3 Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.
5 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
1 Material Safety Data Sheets (MSDS).
.6 Manufacturer's Trade Associations
A Thermal Insulation Association of Canada (TIAC): National Insulation Standards (Revised

2004).




PWGSC THERMAL INSULATION FOR PIPING Section 23 07 15
Relocation of the Canada Revenue
Agency — 6th floor West Tower

R.078221.001 Page 2
7 Underwriters' Laboratories of Canada (ULC)
A CAN/ULC-S102, Surface Burning Characteristics of Building Materials and Assemblies.
2 CAN/ULC-S701, Thermal Insulation, Polystyrene, Boards and Pipe Covering.
3 CAN/ULC-S702, Thermal Insulation, Mineral Fibre, for Buildings
4 CAN/ULC-S702.2, Thermal Insulation, Mineral Fibre, for Buildings, Part 2: Application
Guidelines.
1.3 DEFINITIONS
A For purposes of this section:
A "CONCEALED" - insulated mechanical services in suspended ceilings and non-
accessible chases and furred-in spaces.
2 "EXPOSED" - will mean "not concealed" as specified.
2 TIAC ss:
A CRF: Code Rectangular Finish.

2 CPF: Code Piping Finish.

14 ACTION AND INFORMATIONAL SUBMITTALS
A1 Submittals: in accordance with Section 01 33 00- Submittal Procedures.
15 QUALITY ASSURANCE
A1 Qualifications:
2 Installer: specialist in performing work of this Section, and have at least 3 years successful
experience in this size and type of project, qualified to standards of TIAC.
3 Health and Safety:
A Do construction occupational health and safety in accordance with Section 01 35 29.06-

Health and Safety Requirements.

1.6 DELIVERY, STORAGE AND HANDLING
A Packing, shipping, handling and unloading:
1 Deliver, store and handle in accordance with manufacturer's written instructions and
Section 01 61 00- Common Product Requirements.
2 Deliver, store and handle materials in accordance with manufacturer's written
instructions.
3 Deliver materials to site in original factory packaging, labelled with manufacturer's name,
address.
2 Storage and Protection:
A1 Protect from weather, construction traffic.
2 Protect against damage.

3 Store at temperatures and conditions required by manufacturer.
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Part 2 Products
2.1 FIRE AND SMOKE RATING
A In accordance with CAN/ULC-S102.
A Maximum flame spread rating: 25.
2 Maximum smoke developed rating: 50.
2.2 INSULATION
A Mineral fibre specified includes glass fibre, rock wool, slag wool.
2 Thermal conductivity ("k" factor) not to exceed specified values at 24 degrees C mean
temperature when tested in accordance with ASTM C335.
3 TIAC Code A-1: rigid moulded mineral fibre without factory applied vapour retarder jacket.
A Mineral fibre: to ASTM C547.
2 Maximum "k" factor: to CAN/ULC-S702.
4 TIAC Code A-3: rigid moulded mineral fibre with factory applied vapour retarder jacket.
A Mineral fibre: to ASTM C547.
2 Jacket: to CGSB 51-GP-52Ma.
3 Maximum "k" factor: to ASTM C547.
5 TIAC Code C-2: mineral fibre blanket faced with factory applied vapour retarder jacket (as
scheduled in PART 3 of this section).
A Mineral fibre: to ASTM C547.
2 Jacket: to CGSB 51-GP-52Ma.
3 Maximum "k" factor: to ASTM C547.
.6 TIAC Code A-6: flexible unicellular tubular elastomer.
A Insulation: with vapour retarder jacket.
2 Jacket: to CGSB 51-GP-52Ma.
3 Certified by manufacturer: free of potential stress corrosion cracking corrodants.
7 TIAC Code A-2: rigid moulded calcium silicate in sections and blocks, and with special shapes to
suit project requirements.
A Insulation: to ASTM C533.
2 Design to permit periodic removal and re-installation.
2.3 INSULATION SECUREMENT
A Tape: self-adhesive, aluminum, reinforced, 50 mm wide minimum.
2 Contact adhesive: quick setting.
3 Canvas adhesive: washable.
A4 Tie wire: 1.5 mm diameter stainless steel.
5 Bands: stainless steel, 19 mm wide, 0.5 mm thick.
2.4 CEMENT

A Thermal insulating and finishing cement:
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2.5

2.6

2.7

2.8

A Air drying on mineral wool, to ASTM C449/C449M.

VAPOUR RETARDER LAP ADHESIVE

A Water based, fire retardant type, compatible with insulation.

INDOOR VAPOUR RETARDER FINISH

A Vinyl emulsion type acrylic, compatible with insulation.

OUTDOOR VAPOUR RETARDER FINISH

A Vinyl emulsion type acrylic, compatible with insulation.
2 Reinforcing fabric: fibrous glass, untreated 305 g/m®.
JACKETS

A Polyvinyl Chloride (PVC):

A One-piece moulded type and sheet to CAN/CGSB-51.53 with pre-formed shapes as
required.

Colours: by Departmental Representative.

Minimum service temperatures: -20 degrees C.

Maximum service temperature: 65 degrees C.

Moisture vapour transmission: 0.02 perm.

Fastenings:

A Use solvent weld adhesive compatible with insulation to seal laps and joints.
2 Tacks.

3 Pressure sensitive vinyl tape of matching colour.

g Special requirements:

A1 Outdoor: UV rated material at least 0.5 mm thick.

o ulh whi

2 ABS Plastic:

One-piece moulded type and sheet with pre-formed shapes as required.
Colours: to match adjacent finish paint.

Minimum service temperatures: -40 degrees C.

Maximum service temperature: 82 degrees C.

Moisture vapour transmission: 0.012 perm.

Thickness: 0.75 mm.

Fastenings:

A1 Solvent weld adhesive compatible with insulation to seal laps and joints.
2 Tacks.

3 Pressure sensitive vinyl tape of matching colour.

.8 Locations:

A For outdoor use ONLY.

No o hwihk

3 Canvas:

A1 220 gm/m°cotton, plain weave, treated with dilute fire retardant lagging adhesive to
ASTM C921.

2 Lagging adhesive: compatible with insulation.
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A4 Aluminum:
A To ASTM B209.
2 Thickness: 0.50 mm sheet.
3 Finish: smooth.
4 Joining: longitudinal and circumferential slip joints with 50 mm laps.
5 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective liner.
.6 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5 mm thick at

300 mm spacing.

5 Stainless steel:
A Type: 304.
2 Thickness: 0.25 mm.
3 Finish: smooth.
4 Joining: longitudinal and circumferential slip joints with 50 mm laps.
5 Fittings: 0.5 mm thick die-shaped fitting covers with factory-attached protective liner.
.6 Metal jacket banding and mechanical seals: stainless steel, 19 mm wide, 0.5 mm thick at
300 mm spacing.
2.9 WEATHERPROOF CAULKING FOR JACKETS INSTALLED OUTDOORS
A Caulking to: Section 07 92 00- Joint Sealants.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
A1 Compliance: comply with manufacturer's written recommendations or specifications, including

product technical bulletins, handling, storage and installation instructions, and datasheet.

3.2 PRE-INSTALLATION REQUIREMENT
A Pressure testing of piping systems and adjacent equipment to be complete, withessed and
certified.
2 Surfaces clean, dry, free from foreign material.
3.3 INSTALLATION
A Install in accordance with TIAC National Standards.
2 Apply materials in accordance with manufacturers instructions and this specification.
3 Use two layers with staggered joints when required nominal wall thickness exceeds 75 mm.
4 Maintain uninterrupted continuity and integrity of vapour retarder jacket and finishes.
A Install hangers, supports outside vapour retarder jacket.
5 Supports, Hangers:
A Apply high compressive strength insulation, suitable for service, at oversized saddles and

shoes where insulation saddles have not been provided.




PWGSC
Relocation of the Canada Revenue
Agency — 6th floor West Tower

R.078221.001

THERMAL INSULATION FOR PIPING

Section 23 07 15

Page 6

3.4

3.5

3.6

3.7

REMOVABLE, PRE-FABRICATED, INSULATION AND ENCLOSURES

A Application: at valves, flanges and unions at equipment.

Design: to permit periodic removal and replacement without damage to adjacent insulation.

3 Insulation:

A
2

Insulation, fastenings and finishes: same as system.

Jacket: PVC high temperature fabric.

INSTALLATION OF ELASTOMERIC INSULATION

A Insulation to remain dry. Overlaps to manufacturers instructions. Ensure tight joints.

2 Provide vapour retarder as recommended by manufacturer.

PIPING INSULATION SCHEDULES

A Includes valves, valve bonnets, strainers, flanges and fittings unless otherwise specified.
2 TIAC Code: A-3.
A Securements: Tape at 300 mm on centre.
2 Seals: VR lap seal adhesive, VR lagging adhesive.
3 Installation: TIAC Code: 1501-C.
3 Thickness of insulation as listed in following table.
1 Run-outs to individual units and equipment not exceeding 4000 mm long.
2 Do not insulate exposed runouts to plumbing fixtures, chrome plated piping, valves,
fittings.
Application Temp TIAC | Pipe sizes (NPS) and insulation thickness (mm)
degrees C | code | Runout |tol 11/4to | 21/2to |5to6 | 8 &amp;
2 4 over
Domestic CWS A-3 25 25 25 25 25 25
Domestic HWS A-3 32 32 32 32 32 32
A4 Finishes:
A Exposed indoors: canvas jacket.
2 Concealed, indoors: canvas on valves, fittings. No further finish.
3 Use vapour retarder jacket on TIAC code A-3 insulation compatible with insulation.
A4 Outdoors: water-proof ABS jacket.
5 Finish attachments: SS screws, at 150 mm on centre. Seals: wing.
.6 Installation: to appropriate TIAC code CRF/1 through CPF/5.

FIELD QUALITY CONTROL

A Verification requirements in accordance with Section 01 47 17- Sustainable Requirements:
Contractor's Verification, include:

A

o w i

Materials and resources.

Storage and collection of recyclables.

Construction waste management.

Resource reuse.
Recycled content.




PWGSC THERMAL INSULATION FOR PIPING
Relocation of the Canada Revenue
Agency — 6th floor West Tower

Section 23 07 15

R.078221.001 Page 7
.6 Local/regional materials.
Ve Certified wood.
.8 Low-emitting materials.
3.8 CLEANING
A Proceed in accordance with Section 01 74 11- Cleaning.
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 RELATED REQUIREMENTS

A Section 21 05 01 — Common works results for mechanical

1.2 REFERENCE STANDARDS
A American Society for Testing and Materials International (ASTM)

A ASTM E202-04, Standard Test Methods for Analysis of Ethylene Glycols and Propylene
Glycols.

13 CLEANING AND START-UP OF MECHANICAL PIPING SYSTEMS

1 In accordance with Section 23 08 02- Cleaning and Start-up of Mechanical Piping Systems.

14 HYDRONIC SYSTEMS - PERFORMANCE VERIFICATION (PV)

A Perform hydronic systems performance verification after cleaning is completed and system is in
full operation.

2 When systems are operational, perform following tests:

A Conduct full scale tests at maximum design flow rates, temperatures and pressures for
continuous consecutive period of 48 hours to demonstrate compliance with design
criteria.

2 Verify performance of hydronic system circulating pumps as specified, recording system
pressures, temperatures, fluctuations by simulating maximum design conditions and
varying.

A Pump operation.

Boiler and/or chiller operation.

Pressure bypass open/closed.

Control pressure failure.

Maximum heating demand.

Maximum cooling demand.

Boiler and/or chiller failure.

Cooling tower (and/or industrial fluid cooler) fan failure.

Outdoor reset. Re-check heat exchanger output supply temperature at 100% and
50% reset, maximum water temperature.

© N MW

1.5 HYDRONIC SYSTEM CAPACITY TEST
A Perform hydronic system capacity tests after:

A TAB has been completed

2 Verification of operating, limit, safety controls.

3 Verification of primary and secondary pump flow rates.

A4 Verification of accuracy of temperature and pressure sensors and gauges.

2 Calculate system capacity at test conditions.

3 Using manufacturer's published data and calculated capacity at test conditions, extrapolate
system capacity at design conditions.
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4 When capacity test is completed, return controls and equipment status to normal operating
conditions.
5 Submit sample of system water to approved testing agency to determine if chemical treatment is
correct. Include cost.
.6 Heating system capacity test:
A Perform capacity test when ambient temperature is within 10% of design conditions.
Simulate design conditions by:
A Increasing OA flow rates through heating coils (in this case, monitor heating coil

discharge temperatures to ensure that coils are not subjected to freezing
conditions) or

2 Reducing space temperature by turning of heating system for sufficient period of
time before starting testing.
2 Test procedures:
A Open fully heat exchanger, heating coil and radiation control valves.
2 With boilers on full firing and hot water heating supply temperature stabilized,
record flow rates and supply and return temperatures simultaneously.
3 Conduct flue gas analysis test on boilers at full load and at low fire conditions.
7 Chilled water system capacity test:
A Perform capacity test when ambient temperature is within 10% of design conditions.
Simulate design conditions by:
A Adding heat from building heating system or;
2 Raising space temperature by turning off cooling and air systems for sufficient

period of time before starting testing and pre-heating building to summer design

space temperature (occupied) or above. Set OAD and RAD for minimum outside
air if OAT is near outside design temperature or to maximum recirculation if RAT
is greater that OAT. RAT to be at least 23 degrees C minimum.

2 Test procedures:
A Open fully cooling coil control valves.
2 Set thermostats on associated AHU's for maximum cooling.
3 Set AHU's for design maximum air flow rates.
4 Set load or demand limiters on chillers to 100%.
5 After system has stabilized, record chilled water, and condenser water flow rates

and supply and return temperatures simultaneously.
1.6 POTABLE WATER SYSTEMS
1 When cleaning is completed and system filled:
1 Verify performance of equipment and systems as specified elsewhere in Division 23.
2 Check for proper operation of water hammer arrestors. Run one outlet for 10 seconds,

then shut of water immediately. If water hammer occurs, replace water hammer arrestor
or recharge air chambers. Repeat for each outlet and flush valve.

3 Confirm water quality consistent with supply standards, verifying that no residuals remain
resulting from flushing and/or cleaning.

1.7 WET AND DRY PIPE SPRINKLER SYSTEM, STANDPIPE AND HOSE SYSTEMS

A Cleaning, testing, start-up, performance verification of equipment, systems, components, and
devices is specified elsewhere in Division 23.
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Verification of controls, detection devices, alarm devices is specified Division 26.

3 Demonstrate that fire hose will reach to most remote location regardless of partitions, and
obstructions.
A4 Verify operation of interlocks between HVAC systems and fire alarm systems.
18 SANITARY AND STORM DRAINAGE SYSTEMS
A Buried systems: perform tests prior to back-filling. Perform hydraulic tests to verify grades and

freedom from obstructions.
2 Ensure that traps are fully and permanently primed.
Ensure that fixtures are properly anchored, connected to system.

Operate flush valves, tank and operate each fixture to verify drainage and no leakage.

1.9 REPORTS

A In accordance with Section 01 91 13- General Commissioning (Cx) Requirements: Reports,
supplemented as specified herein.

1.10 TRAINING

A In accordance with Section 01 91 13- General Commissioning (Cx) Requirements: Training of
O&M Personnel, supplemented as specified herein.

Part 2 Products
2.1 NOT USED
Part 3 Execution
3.1 NOT USED

END OF SECTION
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Part 1 General

11 SUMMARY
A Section Includes:
A Procedures and cleaning solutions for cleaning mechanical piping systems.
2 Related Requirements

A Section 21 05 01 — Common works results for mechanical

1.2 REFERENCE STANDARDS
A American Society for Testing and Materials International (ASTM)

A ASTM E202, Standard Test Methods for Analysis of Ethylene Glycols and Propylene
Glycols.

2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
A Material Safety Data Sheets (MSDS).

1.3 ACTION AND INFORMATIONAL SUBMITTALS
A1 Product Data:

A Submit manufacturer's printed product literature, specifications and datasheet in
accordance with Section 01 33 00- Submittal Procedures. Include product characteristics,
performance criteria, and limitations.

2 Quality assurance submittals: submit following in accordance with Section 01 33 00- Submittal
Procedures.

1 Instructions: submit manufacturer's installation instructions.
A Departmental Representative will make available 1 copy of systems supplier's

installation instructions.
1.4 QUALITY ASSURANCE
A Health and Safety:
1 Do construction occupational health and safety in accordance with Section 01 35 29.06-
Health and Safety Requirements.
15 DELIVERY, STORAGE, AND HANDLING
A1 Packing, shipping, handling and unloading:

Ad Deliver, store and handle in accordance with manufacturer's written instructions and
Section 01 61 00- Common Product Requirements.

2 Waste Management and Disposal:

A Construction/Demolition Waste Management and Disposal: separate waste materials for
recycling/reuse in accordance with Section 01 74 21- Construction/Demolition Waste
Management and Disposal.
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Part 2 Products
2.1 SUSTAINABLE REQUIREMENTS
A Materials and products in accordance with Section 01 47 15- Sustainable Requirements:
Construction.
2.2 CLEANING SOLUTIONS
A Tri-sodium phosphate: 0.40 kg per 100 L water in system.
Sodium carbonate: 0.40 kg per 100 L water in system.
3 Low-foaming detergent: 0.01 kg per 100 L water in system.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
A Compliance: comply with manufacturer's written recommendations or specifications, including

product technical bulletins, handling, storage and installation instructions, and datasheet.

3.2 CLEANING HYDRONIC SYSTEMS

A Timing: systems operational, hydrostatically tested and with safety devices functional, before
cleaning is carried out.

2 Cleaning Agency:
A Retain qualified water treatment specialist to perform system cleaning.

3 Install instrumentation such as flow meters, orifice plates, pitot tubes, flow metering valves only
after cleaning is certified as complete by water treatment specialist.

4 Cleaning procedures:
A1 Provide detailed report outlining proposed cleaning procedures at least 4weeks prior to

proposed starting date. Report to include:

A Cleaning procedures, flow rates, elapsed time.
2 Chemicals and concentrations used.
3 Inhibitors and concentrations.
4 Specific requirements for completion of work.
5 Special precautions for protecting piping system materials and components.
.6 Complete analysis of water used to ensure water will not damage systems or
equipment.
5 Conditions at time of cleaning of systems:

A Systems: free from construction debris, dirt and other foreign material.

2 Control valves: operational, fully open to ensure that terminal units can be cleaned
properly.

3 Strainers: clean prior to initial fill.

4 Install temporary filters on pumps not equipped with permanent filters.

5 Install pressure gauges on strainers to detect plugging.
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.6 Report on Completion of Cleaning:

A When cleaning is completed, submit report, complete with certificate of compliance with

specifications of cleaning component supplier.
7 Hydronic Systems:

A Fill system with water, ensure air is vented from system.

2 Fill expansion tanks 1/3 to 1/2 full, charge system with compressed air to at least 35 kPa
(does not apply to diaphragm type expansion tanks).

3 Use water metre to record volume of water in system to +/- 0.5%.

4 Add chemicals under direct supervision of chemical treatment supplier.

.5 Closed loop systems: circulate system cleaner at 60 degrees C for at least 36 h. Drain as
quickly as possible. Refill with water and inhibitors. Test concentrations and adjust to
recommended levels.

.6 Flush velocity in system mains and branches to ensure removal of debris. System pumps
may be used for circulating cleaning solution provided that velocities are adequate.

v Add chemical solution to system.

3.3 START-UP OF HYDRONIC SYSTEMS
A After cleaning is completed and system is filled:

A Establish circulation and expansion tank level, set pressure controls.

2 Ensure air is removed.

.3 Check pumps to be free from air, debris, possibility of cavitation when system is at design
temperature.

4 Dismantle system pumps used for cleaning, inspect, replace worn parts, install new
gaskets and new set of seals.

5 Clean out strainers repeatedly until system is clean.

.6 Check water level in expansion tank with cold water with circulating pumps OFF and
again with pumps ON.

7 Repeat with water at design temperature.

.8 Check pressurization to ensure proper operation and to prevent water hammer, flashing,
cavitation. Eliminate water hammer and other noises.

9 Bring system up to design temperature and pressure slowly over a 48 hour period.

.10 Perform TAB as specified in Section 23 05 93- Testing, Adjusting and Balancing for
HVAC.

A1 Adjust pipe supports, hangers, springs as necessary.

12 Monitor pipe movement, performance of expansion joints, loops, guides, anchors.

.13 If bellows type expansion joints flex incorrectly or if, shut down system, re-align, repeat
start-up procedures.

.14 Re-tighten bolts using torque wrench, to compensate for heat-caused relaxation. Repeat
several times during commissioning.

.15 Check operation of drain valves.

.16 Adjust valve stem packings as systems settle down.

17 Fully open balancing valves (except those that are factory-set).

.18 Check operation of over-temperature protection devices on circulating pumps.

.19 Adjust alignment of piping at pumps to ensure flexibility, adequacy of pipe movement,

absence of noise or vibration transmission.
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3.4 FIELD QUALITY CONTROL

A Verification requirements in accordance with Section 01 47 17- Sustainable Requirements:
Contractor's Verification, include:
A1 Materials and resources.

Storage and collection of recyclables.

Construction waste management.

Resource reuse.

Recycled content.

Local/regional materials.

Certified wood.

Low-emitting materials.

o N U WwWN

3.5 CLEANING
A Proceed in accordance with Section 01 74 11- Cleaning.
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

1.1

1.2

1.3

General

RELATED REQUIREMENTS

Section 21 05 01 - Common Work Results For Mechanical.

REFERENCE STANDARDS
American National Standards Institute/American Water Works Association (ANSI/AWWA)

1 ANSI/AWWA C111/A21.11, Standard for Rubber-Gasket Joints for Ductile-Iron Pressure
Pipe and Fittings.

American Society of Mechanical Engineers (ASME)

A ASME B16.1, Grey Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250.

2 ASME B16.3, Malleable Iron Threaded Fittings: Classes 150 and 300.

3 ASME B16.5, Pipe Flanges and Flanged Fittings: NPS %2 through NPS 24 Metric/Inch
Standard.

A4 ASME B16.9, Factory-Made Wrought Buttwelding Fittings.

5 ASME B18.2.1, Square Hex, Heavy Hex and Askew Head Bolts and Hex, Heavy Hex,
Hex Flange. Loded Head and Lag Screws (Inch Series).

.6 ASME B18.2.2, Nuts for General Applications: Machine Screw Nuts, Hex, Square, Hex

Flange, and Coupling Nuts (Inch Series).
ASTM International

A ASTM A47/A47M, Standard Specification for Ferritic Malleable Iron Castings.

2 ASTM A53/A53M, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc
Coated Welded and Seamless.

3 ASTM A536, Standard Specification for Ductile Iron Castings.

4 ASTM B61, Standard Specification for Steam or Valve Bronze Castings.

5 ASTM B62, Standard Specification for Composition Bronze or Ounce Metal Castings.

.6 ASTM E202, Standard Test Method for Analysis of Ethylene Glycols and Propylene
Glycols.

CSA International

A CSA B242, Groove and Shoulder Type Mechanical Pipe Couplings.

2 CSA W48, Filler Metals and Allied Materials for Metal Arc Welding.

Manufacturer's Standardization of the Valve and Fittings Industry (MSS)

1 MSS-SP-67, Butterfly Valves.

2 MSS-SP-70, Grey Iron Gate Valves, Flanged and Threaded Ends.

3 MSS-SP-71, Grey Iron Swing Check Valves Flanged and Threaded Ends.

4 MSS-SP-80, Bronze Gate, Globe, Angle and Check Valves.

5 MSS-SP-85, Grey Iron Globe and Angle Valves, Flanged and Threaded Ends.

ACTION AND INFORMATIONAL SUBMITTALS

Submit in accordance with Section 01 33 00- Submittal Procedures.
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2 Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for
hydronic systems and include product characteristics, performance criteria, physical size,
finish and limitations.

3 Shop Drawings:

A Submit drawings stamped and signed by professional engineer registered or licensed in
Province of Canada.

2 Indicate on drawings:

A Components and accessories.
14 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for hydronic systems
for incorporation into manual.
A Include special servicing requirements.
15 DELIVERY, STORAGE AND HANDLING
1 Deliver, store and handle materials in accordance with manufacturer's written instructions.
2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.
3 Storage and Handling Requirements:

A1 Store materials in indoors off ground and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.

2 Store and protect hydronic systems from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

Part 2 Products
2.1 PIPE
A Steel pipe: to ASTM A53/A53M, Grade B, as follows:
1 To NPS 6: Schedule 40.
2.2 PIPE JOINTS

© N o Ut x W N R

NPS 2 and under: screwed fittings with lead-free pipe dope, PTFE tape.
NPS 2-1/2 and over: welding fittings and flanges to CSA W48.

Roll grooved: standard coupling to CSA B242.

Flanges: raised face, to ANSI/AWWA C111/ A21.11.

Orifice flanges: slip-on raised face, 2100 kPa.

Flange gaskets: to ANSI/AWWA C111/ A21.11.

Pipe thread: taper.

Bolts and nuts: to ASME B18.2.2.
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9 Roll grooved coupling gaskets: type EPDM.
2.3 FITTINGS
A Screwed fittings: malleable iron, to ASME B16.3, Class 150.
2 Pipe flanges and flanged fittings:
A Cast iron: to ASME B16.1, Class 125.

2 Steel: to ASME B16.5.

Butt-welding fittings: steel, to ASME B16.9.

Unions: malleable iron, to ASME B16.3.

Fittings for roll grooved piping: ductile iron to ASTM A536.

2.4 VALVES
A Connections:
A NPS 2 and smaller: screwed ends.
2 NPS 2-1/2 and larger: grooved ends.
2 Gate valves: to MSS-SP-70 application: isolating equipment, control valves, pipelines:
A NPS 2 and under:
A Mechanical Rooms: Class 125, rising stem, split wedge disc, as specified Section
23 05 23.01- Valves - Bronze.
2 Elsewhere: Class 125, non-rising stem, solid wedge disc, as specified Section
23 05 23.01- Valves - Bronze.
3 Globe valves: to application: throttling, flow control, emergency bypass MSS-SP-80:
A NPS 2 and under:
A Mechanical Rooms: with PTFE disc, as specified Section 23 05 23.01- Valves -
Bronze.
2 Elsewhere: globe, with composition disc, as specified Section 23 05 23.01-
Valves - Bronze.
4 Balancing, for TAB:
A Sizes: calibrated balancing valves, as specified this section.
2 NPS 2 and under:
A Elsewhere: globe, with plug disc as specified Section 23 05 23.01- Valves -
Bronze.
5 Drain valves: Gate, Class 125, non-rising stem, solid wedge disc, as specified Section
23 05 23.01- Valves - Bronze.
.6 Swing check valves: to MSS-SP-71.
A NPS 2 and under:
A Class 125, swing, with composition disc, as specified Section 23 05 23.01-
Valves - Bronze.
s Silent check valves:
A1 NPS 2 and under:

A As specified Section 23 05 23.01- Valves - Bronze.
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.8 Ball valves:
A NPS 2 and under: as specified Section 23 05 23.01- Valves - Bronze.
Part 3 Execution
3.1 EXAMINATION
A Verification of Conditions: verify that conditions of substrate previously installed under other

Sections or Contracts are acceptable for hydronic systems installation in accordance with
manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
3 Proceed with installation only after unacceptable conditions have been remedied.
3.2 PIPING INSTALLATION
A Install pipework in accordance with Section 23 05 05- Installation of Pipe Work.
3.3 CIRCUIT BALANCING VALVES
A Install flow measuring stations and flow balancing valves as indicated.
2 Remove handwheel after installation and when TAB is complete.
3 Tape joints in prefabricated insulation on valves installed in chilled water mains.
3.4 CLEANING, FLUSHING AND START-UP
A In accordance with Section 23 08 02- Cleaning and Start-Up of Mechanical Piping Systems.
3.5 TESTING
A Test system in accordance with Section 21 05 01- Common Work Results for Mechanical.
3.6 BALANCING
A Balance water systems to within plus or minus 5 % of design output.
2 In accordance with Section 23 05 93- Testing, Adjusting and Balancing for HVAC for applicable
procedures.
3.7 PERFORMANCE VERIFICATION
A In accordance with Section 23 08 01- Performance Verification Mechanical Piping Systems.
3.8 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11- Cleaning.
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3.9 PROTECTION

A Protect installed products and components from damage during construction.

2 Repair damage to adjacent materials caused by hydronic systems installation.

END OF SECTION
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Part 1 General
11 RELATED REQUIREMENTS
A Section 21 05 01 - Common Work Results For Mechanical.
1.2 REFERENCE STANDARDS
A American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE)
2 ASTM International
A ASTM A480/A480M, Standard Specification for General Requirements for Flat-Rolled
Stainless and Heat-Resisting Steel Plate, Sheet and Strip.
2 ASTM A635/A635M, Standard Specification for Steel, Sheet and Strip, Heavy-Thickness

Coils, Hot-Rolled, Alloy, Carbon, Structural, High-Strength Low-Alloy, and High-Strength
Low-Alloy with Improved Formability, General Requirements for.

3 ASTM A653/A653M, Standard Specification for Steel Sheet, Zinc Coated (Galvanized) or
Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.

3 National Fire Protection Association (NFPA)

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

2 NFPA 90B, Standard for the Installation of Warm Air Heating and Air-Conditioning
Systems.

3 NFPA 96, Standard for Ventilation Control and Fire Protection of Commercial Cooking
Operations.

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

A SMACNA HVAC Duct Construction Standards - Metal and Flexible.

2 SMACNA HVAC Air Duct Leakage Test Manual.

3 IAQ Guideline for Occupied Buildings Under Construction 2007.

.5 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source

Specific Standards

A SCAQMD Rule 1168, Adhesives and Sealants Applications.

1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for metal
ducts and include product characteristics, performance criteria, physical size, finish and
limitations.

3 Shop Drawings:
A Submit drawings stamped and signed by professional engineer registered or licensed in

Province, Canada.
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4 Test and Evaluation Reports:

A Certification of Ratings:
A Catalogue or published ratings to be those obtained from tests carried out by

manufacturer or independent testing agency signifying adherence to codes and
standards.
1.4 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with manufacturer's written instructions.

2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

3 Storage and Handling Requirements:

A Store materials indoors off ground and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.

2 Store and protect metal ducts from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

Part 2 Products

2.1 SEAL CLASSIFICATION
A1 Classification as follows:

Maximum Pressure Pa SMACNA Seal Class
500 C
250 C
125 C

2 Seal classification:

A Class C: transverse joints and connections made air tight with tape, sealant, gaskets or
combination thereof. Longitudinal seams unsealed.

2 Unsealed seams and joints.

2.2 SEALANT
A Sustainability Characteristics:
A Adhesives and sealants: in accordance with Section 07 92 00- Joint Sealants.

2 Sealant: oil resistant, water borne, polymer type flame resistant duct sealant. Temperature range
of minus 30 degrees C to plus 93 degrees C.

2.3 TAPE

A Tape: polyvinyl treated, open weave fiberglass tape, 50 mm wide.
2.4 DUCT LEAKAGE

A In accordance with SMACNA HVAC Air Duct Leakage Test Manual.
25 FITTINGS

A Fabrication: to SMACNA.
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2.6

2.7

2.8

N w N ok

29

Radiused elbows:

A Rectangular: standard radius centreline radius: 1.5 times width of duct.
2 Round: smooth radius, centreline radius: 1.5 times diameter.

Mitred elbows, rectangular:

A To 400 mm: with single thickness turning vanes.

2 Over 400 mm: with double thickness turning vanes.

Branches:

A Rectangular main and branch: with 45 degrees entry on branch.

2 Round main and branch: enter main duct at 45 degrees with conical connection.
3 Provide volume control damper in branch duct near connection to main duct.
A4 Main duct branches: with splitter damper.

Transitions:

A Diverging: 20 degrees maximum included angle.

2 Converging: 30 degrees maximum included angle.

Offsets:

A Full radiused elbows.

Obstruction deflectors: maintain full cross-sectional area.

A Maximum included angles: as for transitions.

FIRE STOPPING

Retaining angles around duct, on both sides of fire separation in accordance with Section
07 84 00- Fire Stopping.

Fire stopping material and installation must not distort duct.

GALVANIZED STEEL
Lock forming quality: to ASTM A653/A653M, Z90 zinc coating.
Thickness, fabrication and reinforcement: to SMACNA.

Joints: to SMACNA proprietary manufactured duct joint.

STAINLESS STEEL

To ASTM A480/A480M, Type 304.

Finish: number 4.

Thickness, fabrication and reinforcement: to SMACNA.

Joints: to be continuous inert gas welded.

ALUMINUM

To SMACNA. Aluminum type: 3003-H-14.

Thickness, fabrication and reinforcement: to SMACNA as indicated.
Joints: to SMACNA be continuous weld.
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2.10

A
Part 3
3.1

A
3.2

A

2

.6
3.3

1

HANGERS AND SUPPORTS

Hangers and Supports: [in accordance with Section 23 05 29- Hangers and Supports for HVAC
Piping and Equipment.

A Strap hangers: of same material as duct but next sheet metal thickness heavier than
duct.
A Maximum size duct supported by strap hanger: 500.
2 Hanger configuration: to SMACNA.
3 Hangers: black steel angle with galvanized steel rods to following table:
Duct Size Angle Size Rod Size
(mm) (mm) (mm)
up to 750 25x25x3 6
751 to 1050 40x40x 3 6
1051 to 1500 40x40x 3 10
1501 to 2100 50 x50 x 3 10
2101 to 2400 50 x50 x 5 10
2401 and over 50 x 50 x 6 10
A4 Upper hanger attachments:
A For concrete: manufactured concrete inserts.
2 For steel joist:manufactured joist clamp.
3 For steel beams: manufactured beam clamps:
Execution
EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable for metal duct installation in accordance with manufacturer's
written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have been remedied.

GENERAL

Do work in accordance with SMACNA.

Do not break continuity of insulation vapour barrier with hangers or rods.

A Insulate strap hangers 100 mm beyond insulated duct. Ensure diffuser is fully seated.
Support risers in accordance with SMACNA.

Install breakaway joints in ductwork on sides of fire separation.

Install proprietary manufactured flanged duct joints in accordance with manufacturer's
instructions.

Manufacture duct in lengths and diameter to accommodate installation of acoustic duct lining.

HANGERS
Strap hangers: install in accordance with SMACNA.
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Angle hangers: complete with locking nuts and washers.

3 Hanger spacing: in accordance as follows:
Duct Size Spacing
(mm) (mm)
to 1500 3000
1501 and over 2500
3.4 SEALING AND TAPING
A Apply sealant in accordance with to manufacturer's recommendations.
2 Bed tape in sealant and recoat with minimum of 1 coat of sealant to manufacturers
recommendations.
3.5 LEAKAGE TESTS
A Refer to Section 23 05 94- Pressure Testing of Ducted Air Systems.
2 In accordance with SMACNA HVAC Duct Leakage Test Manual.
3 Do leakage tests in sections.
4 Make trial leakage tests as instructed to demonstrate workmanship.
5 Do not install additional ductwork until trial test has been passed.
.6 Test section minimum of 30 m long with not less than three branch takeoffs and two 90 degrees
elbows.
v Complete test before performance insulation or concealment Work.
3.6 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.

END OF SECTION
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Part 1 General
1.1 RELATED REQUIREMENTS
A Section 21 05 01 — Common works results for mechanical
1.2 REFERENCE STANDARDS
A Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)
A SMACNA - HVAC Duct Construction Standards - Metal and Flexible
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A1 Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A1 Submit manufacturer's instructions, printed product literature and data sheets for

air duct accessories and include product characteristics, performance criteria,
physical size, finish and limitations.

2 Indicate:
1 Flexible connections.
2 Duct access doors.
3 Turning vanes.
4 Instrument test ports.

Part 2 Products
2.1 GENERAL
A Manufacture in accordance with SMACNA - HVAC Duct Construction Standards.
2.2 FLEXIBLE CONNECTIONS
A Material:
A Fire resistant, self extinguishing, neoprene coated glass fabric, temperature rated

at minus 40 degrees C to plus 90 degrees C, density of 1.3 kg/mz.

2.3 ACCESS DOORS IN DUCTS

1 Non-Insulated Ducts: sandwich construction of same material as duct, one sheet metal
thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame.

2 Insulated Ducts: sandwich construction of same material as duct, one sheet metal
thickness heavier, minimum 0.6 mm thick complete with sheet metal angle frame and 25
mm thick rigid glass fibre insulation.

Gaskets: neoprene.
4 Hardware:

A Up to 300 x 300mm: two sash locks [complete with safety chain].
2 301 to 450 mm: four sash locks [complete with safety chain].
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3 451 to 1000 mm: piano hinge and minimum two sash locks.
4 Doors over 1000 mm: piano hinge and two handles operable from both sides.
5 Hold open devices.
2.4 TURNING VANES
A Factory or shop fabricated double thickness to recommendations of SMACNA and as
indicated.
25 INSTRUMENT TEST
A 1.6 mm thick steel zinc plated after manufacture.
2 Cam lock handles with neoprene expansion plug and handle chain.
3 28 mm minimum inside diameter. Length to suit insulation thickness.
4 Neoprene mounting gasket.
2.6 SPIN-IN COLLARS
A Conical galvanized sheet metal spin-in collars with lockable butterfly damper.
2 Sheet metal thickness to co-responding round duct standards.
2.7 ELECTRICAL COIL
A Electrical coils for ductwork CSA approved.
2 Construction
A Drawer type fixing flange, galvanized steel frame, protective screen before and
after coil.
2 Heating elements coiled, made of 80% nickel, 20% chrome, set horizontally,
supported by ceramic supports.
3 Disc shaped primary sensing element automatically activated, shutting off
electrical circuits in case of overheating.
4 Disc shaped secondary sensor manually reset for coils
3 Controls
A1 Magnetic contacts.
2 24V power transformer.
3 Fuseless disconnect.
4 Differential pressure interrupt.
5 HCR type | protecting fuse.
.6 SCR control.
v Balance electrical loads between phases when the coil is powered with a
3 phases source.
4 Refer to table on drawings for capacities.

Acceptable products:

1 Thermolec;
2 Delta;
3 Neptronic;
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4 Stelpro.

Part 3 Execution

3.1 EXAMINATION

A Verification of Conditions: verify that conditions of substrate previously installed under

other Sections or Contracts are acceptable for air duct accessories installation in
accordance with manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately
upon discovery.
3 Proceed with installation only after unacceptable conditions have been remedied.
3.2 INSTALLATION
A Flexible Connections:
A Install in following locations:
A 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: 100 mm.
3 Minimum distance between metal parts when system in operation: 75 mm.
4 Install in accordance with recommendations of SMACNA.
5 When fan is running:
A1 Ducting on sides of flexible connection to be in alignment.
2 Ensure slack material in flexible connection.
2 Access Doors and Viewing Panels:
i Size:
A As indicated.
2 Locations:
A Fire and smoke dampers.
2 Control dampers.
3 Devices requiring maintenance.
4 Required by code.
5 Reheat coils.
.6 Elsewhere as indicated.
3 Instrument Test Ports:
A1 General:
A Install in accordance with recommendations of SMACNA and in
accordance with manufacturer's instructions.
2 Locate to permit easy manipulation of instruments.
3 Install insulation port extensions as required.
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A4 Locations:
A For traverse readings:
A And as indicated.
2 For temperature readings:
A And as indicated.
A4 Turning Vanes:
A Install in accordance with recommendations of SMACNA and as indicated.
3.3 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.

END OF SECTION
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Part 1 General
1.1 RELATED REQUIREMENTS
1 Section 21 05 01 - Common Work Results For Mechanical.
1.2 REFERENCE STANDARDS
A Sheet Metal and Air Conditioning National Association (SMACNA)
A SMACNA HVAC Duct Construction Standards, Metal and Flexible.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for

dampers and include product characteristics, performance criteria, physical size, finish
and limitations.

14 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for dampers for

incorporation into manual.

15 DELIVERY, STORAGE AND HANDLING

d Deliver, store and handle materials in accordance with Section with manufacturer's written
instructions.

Part 2 Products

2.1 GENERAL
1 Manufacture to SMACNA standards.

2.2 SPLITTER DAMPERS

A Fabricate from same material as duct but one sheet metal thickness heavier, with appropriate
stiffening.

Single thickness construction.
Control rod with locking device and position indicator.
Rod configuration to prevent end from entering duct.

Pivot: piano hinge.

o vt r w N

Folded leading edge.

2.3 SINGLE BLADE DAMPERS

A Fabricate from same material as duct, but one sheet metal thickness heavier. V-groove stiffened.
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2 Size and configuration to recommendations of SMACNA, except maximum height as indicated
100 mm.

Locking quadrant with shaft extension to accommodate insulation thickness.
Inside and outside bronze end bearings.

Channel frame of same material as adjacent duct, complete with angle stop.

24 MULTI-BLADED DAMPERS
Factory manufactured of material compatible with duct.

Opposed blade: configuration, metal thickness and construction to recommendations of
SMACNA.

Maximum blade height: as indicated.
Bearings: pin in bronze bushings self-lubricating nylon.

Linkage: shaft extension with locking quadrant.

o u M w

Channel frame of same material as adjacent duct, complete with angle stop.

Part 3 Execution

3.1 EXAMINATION

A Verification of Conditions: verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable for damper installation in accordance with manufacturer's
written instructions.

A Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

2 Proceed with installation only after unacceptable conditions have been remedied.

3.2 INSTALLATION
1 Install where indicated.

2 Install in accordance with recommendations of SMACNA and in accordance with manufacturer's
instructions.

Locate balancing dampers in each branch duct, for supply, return and exhaust systems.

4 Runouts to registers and diffusers: install single blade damper located as close as possible to
main ducts.

5 Dampers: vibration free.
.6 Ensure damper operators are observable and accessible.

Corrections and adjustments conducted by Departmental Representative.

3.3 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.

A Leave Work area clean at end of each day.

END OF SECTION
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Part 1 General
1.1 RELATED REQUIREMENTS
A Section 21 05 01 - Common Work Results For Mechanical.
1.2 REFERENCE STANDARDS
A National Fire Protection Association (NFPA)
A NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating Systems.
2 Underwriters Laboratories of Canada (ULC)
A CAN/ULC-S112, Standard Test Method of Fire Test of Fire Damper Assemblies.
2 CAN/ULC-S112.2, Standard Method of Fire Test of Ceiling Fire Stop Flap Assemblies.
3 ULC-S505, Standard for Fusible Links for Fire Protection Service.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
1 Submit manufacturer's instructions, printed product literature and data sheets for fire

dampers and include product characteristics, performance criteria, physical size, finish
and limitations.

2 Indicate the following:
A1 Fire dampers.
2 Fire stop flaps.
3 Operators.
4 Fusible links.
5 Design details of break-away joints.
3 Certificates: submit certificates sighed by manufacturer certifying that materials comply with

specified performance characteristics and physical properties.

14 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for fire dampers for

incorporation into manual.

1.5 MAINTENANCE MATERIAL SUBMITTALS
1 Extra Materials:
1 Submit maintenance materials in accordance with Section 01 78 00- Closeout
Submittals.
1.6 DELIVERY, STORAGE AND HANDLING

1 Deliver, store and handle materials in accordance with Section with manufacturer's written
instructions.
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Part 2 Products
2.1 FIRE DAMPERS

A Fire dampers: arrangement listed, bear label of ULC or UL, meet requirements of authorities

having jurisdiction and NFPA 90A. Fire damper assemblies fire tested in accordance with
CAN/ULC-S112.

2 Mild steel, factory fabricated for fire rating requirement to maintain integrity of fire wall and/or fire
separation.

A Fire dampers: 1-1/2 hour fire rated unless otherwise indicated.
2 Fire dampers: automatic operating type and have dynamic rating suitable for maximum
air velocity and pressure differential to which it will be subjected.

3 Top hinged: offset single damper, round or square; guillotine type; sized to maintain full duct
Cross section.

4 Fusible link actuated, weighted to close and lock in closed position when released or having
negator-spring-closing operator for multi-leaf type or roll door type in horizontal position with
vertical air flow.

.5 40 x 40 x 3 mm retaining angle iron frame, on full perimeter of fire damper, on both sides of fire
separation being pierced.

.6 Equip fire dampers with steel sleeve or frame installed disruption ductwork or impair damper
operation.

4 Equip sleeves or frames with perimeter mounting angles attached on both sides of wall or floor

opening. Construct ductwork in fire-rated floor-ceiling or roof-ceiling assembly systems with air
ducts that pierce ceiling to conform with ULC.

.8 Design and construct dampers to not reduce duct or air transfer opening cross-sectional area.

Dampers shall be installed so that the centerline of the damper depth or thickness is located in
the centerline of the wall, partition of floor slab depth or thickness.

.10 Unless otherwise indicated, the installation details given in SMACNA Install Fire Damp HVAC and
in manufacturer's instructions for fire dampers shall be followed.

2.2 SMOKE DAMPERS
Smoke Dampers: to be ULC or UL listed and labelled.

2 Normally closed reverse action smoke vent (S/D-RASV): folding blade type, opening by gravity
upon detection of smoke, from remote alarm signalling device actuated by an electro thermal link.
Two flexible stainless steel blade edge seals to provide required constant sealing pressure.

3 Normally open smoke/seal (S/D-SSSD): folding blade type, closing when actuated by means of
electro thermal link from remote alarm signalling device. Blade edge seals of flexible stainless
steel to provide required constant sealing pressure. Provide stainless steel negator springs with
locking devices to ensure positive closure for units mounted horizontally in vertical ducts.

A4 Motorized (S/D-M): folding blade type, normally open with power on. When power is interrupted
damper shall close automatically. Both damper and damper operator shall be ULC listed and
labelled.

5 Electro thermal link (S/D-ETL): dual responsive fusible link which melts when subjected to local

heat of 74 degrees C and from external electrical impulse of low power and short duration; ULC
or UL listed and labelled.
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2.3 COMBINATION FIRE AND SMOKE DAMPERS

A Damper: similar to smoke dampers specified above.

2 Combined actuator: electrical control system actuated from smoke sensor or smoke detection

system and from fusible link.

2.4 FIRE STOP FLAPS
A Fire smoke flaps: ULC listed and labelled and fire tested in accordance with CAN/ULC-S112.2.
2 Construct of minimum 1.5 mm thick sheet steel with 1.6 mm thick non-asbestos ULC listed
insulation and corrosion-resistant pins and hinges.
3 Flaps held open with fusible link conforming to ULC-S505 and close at 74 degrees C or as
indicated.
Part 3 Execution
3.1 EXAMINATION
A Verification of Conditions: verify that conditions of substrate previously installed under other

Sections or Contracts are acceptable for fire and smoke damper installation in accordance with
manufacturer's written instructions.

A Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
2 Proceed with installation only after unacceptable conditions have been remedied.
3.2 INSTALLATION
A Install in accordance with NFPA 90A and in accordance with conditions of ULC listing.
2 Maintain integrity of fire separation.
3 After completion and prior to concealment obtain approvals of complete installation from authority
having jurisdiction.
4 Install access door adjacent to each damper. See Section 23 33 00- Air Duct Accessories.
.5 Co-ordinate with installer of fire stopping.
.6 Ensure access doors/panels, fusible links, damper operators are easily observed and accessible.
7 Install break-away joints of approved design on each side of fire separation.
3.3 CLEANING
A1 Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.

A Leave Work area clean at end of each day.

END OF SECTION
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Part 1 General
1.1 RELATED REQUIREMENTS
A Section 21 05 01 - Common Work Results For Mechanical.
1.2 REFERENCE STANDARDS
American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE)
2 National Fire Protection Association (NFPA)
A NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilating Systems.
2 NFPA 90B, Standard for Installation of Warm Air Heating and Air-Conditioning Systems.
3 Sheet Metal and Air-Conditioning Contractors' National Association (SMACNA)
1 SMACNA HVAC Duct Construction Standards - Metal and Flexible.
2 SMACNA IAQ Guideline for Occupied Buildings under Construction.
A4 Underwriters' Laboratories (UL)
A UL 181, Standard for Factory-Made Air Ducts and Air Connectors.
5 Underwriters' Laboratories of Canada (ULC)
A CAN/ULC-S110, Standard Methods of Tests for Air Ducts.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
14 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with Section with manufacturer's written
instructions.
Part 2 Products
2.1 GENERAL
A Factory fabricated to CAN/ULC-S110.
2 Pressure drop coefficients listed below are based on relative sheet metal duct pressure drop
coefficient of 1.00.
3 Flame spread rating not to exceed 25. Smoke developed rating not to exceed 50.
2.2 METALLIC - INSULATED
A1 Type 1: spiral wound flexible aluminum with factory applied, 37 mm thick flexible glass fibre
thermal insulation with vapour barrier and aluminum jacket, as indicated.
2 Performance:
A Factory tested to 2.5 kPa without leakage.

2 Maximum relative pressure drop coefficient: 3.
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3 Thermally insulated ductwork: flexible glass fibre, nominal thickness of 25 mm (1"),
maximum thermal conductivity of 0.04 W/m °C at 24 °C (0.23 BTU-in./h-sq.ft.at 75 °F)
when tested to ASTM C-518 and C-177, factory applied, with vapor barrier.

4 Conforms to UL code, Standards for Safety Air Ducts, ULC S110 1970 and to NFPA 90A.
Part 3 Execution
3.1 EXAMINATION
A Verification of Conditions: verify that conditions of substrate previously installed under other

Sections or Contracts are acceptable for flexible ducts installation in accordance with
manufacturer's written instructions.

A Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
2 Proceed with installation only after unacceptable conditions have been remedied.
3.2 DUCT INSTALLATION
A Install in accordance with: NFPA 90A.
3.3 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.

END OF SECTION
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Part 1 General
1.1 RELATED REQUIREMENTS
Section 21 05 01 — Common works results for mechanical
1.2 REFERENCE STANDARDS

ASTM International

A ASTM C423-09a, Standard Test Method for Sound Absorption and Sound Absorption
Coefficients by the Reverberation Room Method.

2 ASTM C916-85(2007), Standard Specification for Adhesives for Duct Thermal Insulation.

3 ASTM C1071-12, Standard specification for Fibrous Glass Duct Lining Insulation
(Thermal and Sound Absorbing Material).

A4 ASTM C1338-08, Standard Test Method for Determining Fungi Resistance of Insulation
Materials and Facings.

5 ASTM G21-09, Standard Practice for Determining Resistance of Synthetic Polymeric
Materials to Fungi.

National Fire Protection Association (NFPA)

A NFPA 90A-12, Standard for the Installation of Air Conditioning and Ventilating Systems.

2 NFPA 90B-12, Standard for the Installation of Warm Air Heating and Air Conditioning
Systems.

North American Insulation Manufacturers Association (NAIMA)

A NAIMA AH116-2002, Fibrous Glass Duct Construction Standards.

Sheet Metal and Air Conditioning Contractor's National Association (SMACNA)

A1 SMACNA, HVAC Duct Construction Standards, Metal and Flexible-2005.

2 SMACNA IAQ Guideline for Occupied Buildings Under Construction-2007.

Underwriter's Laboratories of Canada (ULC)

A1 CAN/ULC-S102-10, Standard Method of Test for Surface Burning Characteristics of
Building Materials and Assemblies.

1.3 ACTION AND INFORMATIONAL SUBMITTALS

Submit in accordance with Section 01 33 00- Submittal Procedures.

Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for duct
liners and include product characteristics, performance criteria, physical size, finish and
limitations.

1.4 CLOSEOUT SUBMITTALS

Submit in accordance with Section 01 78 00- Closeout Submittals.

Operation and Maintenance Data: submit operation and maintenance data for duct liners for
incorporation into manual.
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1.5
A
2
3
4
Part 2
2.1
A1
2
3
2.2
2

DELIVERY, STORAGE AND HANDLING

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

Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

Storage and Handling Requirements:

A Store materials off ground in dry location, indoorsand in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.

2 Store and protect duct liners from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

Develop Construction Waste Management Planrelated to Work of this Section.

Products

DUCT LINER

General:

A Mineral Fibre duct liner: air surface coated mat facing.

2 Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50
when tested in accordance with CAN/ULC-S102.

3 Recycled Content: EcoLogo certified with minimum 35 by weight recycled content.

4 Fungi resistance: to ASTM G21.

Rigid:

A Use on flat surfaces where indicated.

2 25mm thick, to ASTM C1071 Type 2, fibrous glass rigid board duct liner.

.3 Density: 48 kg/msminimum.

4 Thermal resistance to be minimum 1.53 (m®.degrees C)/W for 50 mm thickness when
tested in accordance with ASTM C177, at 24 degrees C mean temperature.

5 Maximum velocity on faced air side: 20.3 m/s.

.6 Minimum NRC of 0.70 at 25 mm thickness based on Type A mounting to ASTM C423.

Flexible:

A Use on surfaces indicated round or oval surfaces.

2 25 mm thick, to ASTM C1071 Type 1, fibrous glass blanket duct liner.

3 Density: 24kg/m>minimum.

A4 Thermal resistance to be minimum 0.74 (mz.degrees C)/W for 25 mm thickness,1.11
(mz.degrees C)/W for 38 mm thickness, 0.37 (mz.degrees C)/W for 12 mm thickness
when tested in accordance with ASTM C177, at 24 degrees C mean temperature.

5 Maximum velocity on coated air side: 25.4 m/s.

.6 Minimum NRC of 0.65 at 25 mm thickness based on Type A mounting to ASTM C423.

ADHESIVE

Adhesive: to ASTM C916 et NFPA 90A and NFPA 90B.

Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50.
Temperature range minus 29 degrees C to plus 93 degrees C.
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2.3

2.4

2.5

Part 3

3.1

3.2

3.3

Water-based fire retardant type.

FASTENERS

Weld pins 2.0 mm diameter, length to suit thickness of insulation. Polymerretaining clips, 32 mm
square.

JOINT TAPE

Poly-Vinyl treated open weave fiberglass membrane 50 mm wide.

SEALER
Meet requirements of NFPA 90.

Flame spread rating shall not exceed 25. Smoke development rating shall not exceed 50.
Temperature range minus 68 degrees C to plus 93 degrees C.

Execution

EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable for duct liner installation in accordance with manufacturer's
written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have been remedied.

GENERAL

Do work in accordance with SMACNA HVAC Duct Construction Standard as indicated except as
specified otherwise.

Line inside of ducts in:

A Rectangular ducts upstream and downstream of the heat pumps and transfer fans.
2 Where there is not thermal insulation.

Duct dimensions, as indicated, are clear inside duct lining.

DUCT LINER

Install in accordance with manufacturer's recommendations, and as follows:

A Fasten to interior sheet metal surface with 90 % coverage of adhesive to ASTM C916.
A Exposed leading edges and transverse joints to be factory coated or coated with

adhesive during fabrication.

2 In addition to adhesive, impact driven mechanical fasteners to compress duct liner
sufficiently to hold it firmly in place.
A Spacing of mechanical fasteners in accordance with SMAC HVAC Duct

Construction Standard.

In systems, where air velocities exceeds 20.3 m/s, install galvanized sheet metal noising to
leading edges of duct liner.




PWGSC DUCT LINERS Section 23 33 53
Relocation of the Canada Revenue

Agency — 6th floor West Tower

R.078221.001 Page 4

3.4 JOINTS

A Seal butt joints, exposed edges, weld pin and clip penetrations and damaged areas of liner with
joint tape and sealer. Install joint tape in accordance with manufacturer's written
recommendations, and as follows:

A Bed tape in sealer.
2 Apply 2 coats of sealer over tape.

Replace damaged areas of liner at discretion of Departmental Representative.
3 Protect leading and trailing edges of duct sections with sheet metal nosing having 15 mm overlap
and fastened to duct.
35 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.

2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11- Cleaning.

3 Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

A Remove recycling containers and bins from site and dispose of materials at appropriate
facility.

END OF SECTION
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Part 1 General
1.1 RELATED REQUIREMENTS
1 Section 21 05 01 - Common Work Results For Mechanical.
1.2 ACTION AND INFORMATIONAL SUBMITTALS
1 Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for

domestic fans and include product characteristics, performance criteria, physical size,
finish and limitations.

13 MAINTENANCE MATERIAL SUBMITTALS

A1 Extra Materials:

A Submit in accordance with Section 01 78 00- Closeout Submittals.

2 Furnish list of individual manufacturer's recommended spare parts for equipment, include:
A Bearings and seals.
2 Addresses of suppliers.
.3 List of specialized tools necessary for adjusting, repairing or replacing.

14 DELIVERY, STORAGE AND HANDLING

Ad Deliver, store and handle materials in accordance with Section with manufacturer's written
instructions.

Part 2 Products

2.1 FANS - GENERAL
A Standard of rating:

A AMCA Publication 201 for fan application.

2 AMCA Publication 302 for application of sone loudness ratings for non-ducted air moving
devices.

3 AMCA Publication 303 for application of sound power ratings for ducted air moving
devices.

4 Performance: to ANSI/AMCA Standard 210.

2 Sound level ratings to comply with ANSI/AMCA Standard 301, tested to ANSI/AMCA Standard
300.

3 Maximum loudness: 5 sones.

2.2 WALL AND CEILING DISCHARGE FANS

A In line, propeller direct drive, with plug-in type electric motor suitable for ceiling or wall installation,
zinc coated rectangular metal housing. Supplied with manual motor starter and variable speed
drive.
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Sizes and capacity: as indicated on drawings.
Side 80 mm x 250 mm rectangular duct outlet with integral backdraft damper.

Acceptables products: See mechanical table or equivalent approuved.

Part 3 Execution
3.1 EXAMINATION
A Verification of Conditions: verify that conditions of substrate previously installed under other

Sections or Contracts are acceptable for domestic fan installation in accordance with
manufacturer's written instructions.

A Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
2 Proceed with installation only after unacceptable conditions have been remedied.
3.2 INSTALLATION
A Install in accordance with manufacturer's recommendations.
3.3 ANCHOR BOLTS AND TEMPLATES
Supply for installation by other divisions.
2 Size anchor bolts to withstand seismic acceleration and velocity forces.
3.4 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.

END OF SECTION
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Part 1 General
11 RELATED REQUIREMENTS

A Section 21 05 01 — Common works results for mechanical
1.2 ACTION AND INFORMATIONAL SUBMITTALS

A Submit in accordance with Section 01 33 00- Submittal Procedures.

2 Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for

diffusers, registers and grilles and include product characteristics, performance criteria,
physical size, finish and limitations.

2 Indicate following:
A Capacity.
2 Throw and terminal velocity.
3 Noise criteria.
4 Pressure drop.
5 Neck velocity.
1.3 MAINTENANCE MATERIAL SUBMITTALS
A Extra Materials:
A Provide maintenance materials in accordance with Section 01 78 00- Closeout
Submittals.
2 Include:
A Keys for volume control adjustment.
2 Keys for air flow pattern adjustment.
14 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with manufacturer's written instructions.
2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.
3 Storage and Handling Requirements:
A Store materials in dry location, indoors and in accordance with manufacturer's
recommendations in clean, dry, well-ventilated area.
2 Store and protect diffuser, registers and grilles from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

A4 Develop Waste Reduction Workplan related to Work of this Section.




PWGSC DIFFUSERS, REGISTERS AND GRILLES Section 23 37 13
Relocation of the Canada Revenue
Agency — 6th floor West Tower

R.078221.001 Page 2
Part 2 Products
21 SYSTEM DESCRIPTION
A Performance Requirements:
A Catalogued or published ratings for manufactured items: obtained from tests carried out

by manufacturer or those ordered by manufacturer from independent testing agency
signifying adherence to codes and standards.
2.2 GENERAL
A To meet capacity, pressure drop, terminal velocity, throw, noise level, neck velocity.
2 Frames:

A Full perimeter gaskets.
2 Plaster frames where set into plaster or gypsum board.
3 Concealed fasteners.

Concealed manual volume control damper operators.

Colour: as directed Departmental Representative.

23 MANUFACTURED UNITS
A Grilles, registers and diffusers of same generic type, products of one manufacturer.
24 DIFFUSERS ET RETURN GRILLES
A Models: See schedule on plan.
Part 3 Execution
3.1 EXAMINATION
A Verification of Conditions: verify that conditions of substrate previously installed under other

Sections or Contracts are acceptable for diffuser, register and grille installation in accordance with
manufacturer's written instructions.

A Visually inspect substrate in presence Departmental Representative] [DCC
Representative.
2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
3 Proceed with installation only after unacceptable conditions have been remedied.
3.2 INSTALLATION
A Install in accordance with manufacturers instructions.
2 Install with flat head screws in countersunk holes where fastenings are visible.
3.3 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.

A Leave Work area clean at end of each day.
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2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11- Cleaning.

END OF SECTION
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Part 1 General

1.1 RELATED REQUIREMENTS
1 Section 21 05 01 - Common Work Results For Mechanical.

1.2 REFERENCE STANDARDS
A American National Standards Institute/Air-Conditioning and Refrigeration Institute (ANSI/ARI)
A ANSI/ARI 210/240, Unitary Air Conditioning and Air-Source Heat Pump Equipment.

2 American National Standards Institute/American Society of Heating, Refrigeration and Air-
Conditioning Engineers (ANSI/ASHRAE)

A ANSI/ASHRAE Standard 15, Safety Standard for Refrigeration Systems.
3 Air-Conditioning and Refrigeration Institute (ARI)

A ARI 320, Standard for Water-Source Heat Pumps.
2 ARI 325, Standard for Ground Water - Source Heat Pumps.

4 CSA International

A CAN/CSA-C656, Performance Standard for Split-System and Single Package Central Air
Conditioners and Heat Pumps.

2 CAN/CSA-C13256, Water-Source Heat Pumps-Testing and Rating for Performance, Part
1 Water-to-Air and Brine-to-Air Heat Pumps.

5 National Fire Protection Association (NFPA)

A1 NFPA 90A, Standard for Installation of Air Conditioning and Ventilating Systems.

1.3 ACTION AND INFORMATIONAL SUBMITTALS
1 Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for heat
pumps and include product characteristics, performance criteria, physical size, finish and
limitations.

3 Shop Drawings:
A Submit drawings stamped and signed by professional engineer registered or licensed in
Province, Canada.
1.4 CLOSEOUT SUBMITTALS
Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for heat pumps for
incorporation into manual.
1.5 DELIVERY, STORAGE AND HANDLING

1 Deliver, store and handle materials in accordance with Section with manufacturer's written
instructions.
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2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

1.6 WARRANTY
A For computer room air conditioning 12 months warranty period.
2 Contractor hereby warrants that computer room air conditioning will not spall or show visible

evidence of cracking, except for normal hairline shrinkage cracks, in accordance with CCDC 2
General Conditions GC 12.3, but for 5 years.

Part 2 Products
21 DESCRIPTION
A Heat pumps: to EPS 1/RA/2, CSA approved and with ARI or CSA certification seal.
2.2 REFRIGERANTS
A Type of Refrigerant: R-410A.
2.3 DRAIN PANS
A Design and construct condensate drain pans under indoor coils so that no water can accumulate

and install to allow for easy cleaning.

2.4 INCREMENTAL WATER SOURCE HEAT PUMP
A General:

A Horizontal type, as indicated, consisting of factory-assembled package containing fan,
air-to-refrigerant coil, compressor, 4-way reversing valve, water-to-refrigerant heat
exchanger, controls for use.

2 Performance:.
A1 Certified in accordance with CAN/CSA-C13256.
2 Ratings in accordance with CAN/CSA-C13256.
3 Basic unit:
A Compressor: welded hermetic type with internal vibration isolation. Controls to prevent
compressor short cycling.
2 Air-to-refrigerant coil: aluminum plate fins mechanically bonded to copper tubing with
joints brazed and with controls factory installed.
3 Water-to-refrigerant heat exchanger: circular tube-in-tube type with steel outer tube,
copper 2 MPa.
4 Refrigerant piping: factory assembled, tested charged with R410A sealed, with capillary

metering device, thermal expansion valve, pilot operated refrigerant reversing valve, high
pressure and low temperature safety cut-outs.

5 Water piping within unit: factory assembled and tested to 1.4 MPa minimum.

.6 FPT connections: gate valve tested to 1.4 MPa minimum WOG (on supply line) and ball

valve tested to 2.8 MPa minimum WOG (on return line), flexible hose with threaded
swivel connections on supply and return lines to heat exchanger.

7 Piping connections: arranged so that only one supply and return connections to hydronic
system is required on site.
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.8 Fan: centrifugal forward curved with double inlet, statically and dynamically balanced belt
driven from multi-speed, factory lubricated motor.
9 Filters: 12.7 mm thick throw away type.
A Provide spare filter for each unit.
.10 Unit cabinet: constructed of heavy gauge die-formed galvanized steel with welded corner

bracing, complete with hanger brackets and vibration isolators provision for connection to
return ductwork.

A Console cabinet acoustically insulated.
2 Grilles: rigid bar type with vanes factory set to deflect supply air into room.
3 Finish: oven baked enamel.

A1 Provide for field connection of water and electrical services.

A2 Condensate drain: manufactured from aluminum, pan and piping designed to ensure
complete removal of water.
A Drain connections: minimum NPS 3/4.

A3 Controls: unit mounted with OFF-COOL-HEAT and HIGH-LOW fan speed selectors,
manually adjustable thermostat with remote bulb in return air.

14 Outside air connection: complete with foam type gasketting.

Part 3

3.1

3.2

4 Noise and vibration requirements:
A Sound ratings: measured from unit casing at unit inlet while in cooling mode.
2 Maximum permissible outlet Sound Power Levels (DB re 10-12 Watts): as follows:
Unit no: Octave Band Centre Frequencies:
2 3 4 5 6 7 8
1: 63 59 54 50 41 38 37
2: 65 60 56 51 44 40 39
3 Where manufacturer cannot meet specified Sound Power Levels, provide downstream or

upstream silencer. Where radiated noise level exceeds specified PWL, provide special
enclosure around entire unit, designed to fit in allotted space and still allow full access to
unit for operations and maintenance.

Execution

EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable for heat pumps installation in accordance with
manufacturer's written instructions.

A Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
2 Proceed with installation only after unacceptable conditions have been remedied.

INSTALLATION
Install where indicated and in accordance with manufacturer's instructions.
Install outdoor units at ground level on RC housekeeping pad.

Install outdoor units on roof with vibration isolation providing 95% isolation efficiency.
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Secure with hold-down bolts in accordance with manufacturer's recommendations.
Make duct connections through flexible connections.

Level unit with fans running. Align duct work. flexible connections. Misalignment with fan stopped
not to strain or damage flexible connection.

v Make piping connections.
.8 Nothing to obstruct ready access to components or to prevent removal of components for
servicing.
3.3 DRAIN PANS
Install so that no water can accumulate. Arrange easy access for cleaning.
2 Include internal or external trap for proper draining.
34 START-UP AND COMMISSIONING
A Have manufacturer certify installation.
2 Have manufacturer present tests and start up units and certify performance.
3 Submit written start-up and commissioning reports to Departmental Representative.
35 CLOSEOUT ACTIVITIES
A Manufacturer to deliver verbal and written instructions to operating personnel.
3.6 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.
3.7 PROTECTION
A1 Protect installed products and components from damage during construction.
2 Repair damage to adjacent materials caused by heat pumps installation.

END OF SECTION
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Part 1 General
1.1 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 CSA International
A CSA C22.2 No.46, Electric Air-Heaters.
3 Underwriters' Laboratories (UL)
A UL 1042, Standard for Electric Baseboard Heating Equipment.
1.2 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for

convectors and include product characteristics, performance criteria, physical size, finish
and limitations.

3 Manufacturer's Instructions: provide to indicate special handling criteria, installation sequence,
cleaning procedures and maintenance.

1.3 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for convectors for

incorporation into manual.

14 DELIVERY, STORAGE AND HANDLING

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

2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

3 Storage and Handling Requirements:
A Store materials and in accordance with manufacturer's recommendations in clean, dry,

well-ventilated area.

2 Store and protect convectors from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

4 Packaging Waste Management: remove for reuse and return in accordance with Section

01 74 21- Construction/Demolition Waste Management and Disposal.

Part 2 Products
2.1 BASEBOARD CONVECTORS
A Heaters: to CSA C22.2 No0.46 heat output value as indicated with connection box both ends.
A Element through-type fitted with steel, convector vanes and resistor wire enclosed in

mineral insulation in copper sheath.
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2 Element: locked to cabinet and supported at additional points throughout length to allow for linear
expansion with non metallic supports.

3 Cabinet: to CSA C22.2 No.46, pre-drilled back for securing to wall. Integral air diffusion reflector
with wireway at bottom.
A Front inlet/front outlet.
2 Panel: steel, caliber 18.
3 Finish: epoxy- polyester powder painting

4 Blank cabinet sections and corners complete with wireway in sections including splice plates, to

match heater cabinets in respects for continuous baseboard effect as indicated.

2.2 CONTROLS
A Relays and transformers to switch loads in excess of thermostat rating.
2 Double pole, double throw switch and receptacle terminal box assembly for a combination of a

heater and an air conditioner power supply.

Part 3 Execution
3.1 EXAMINATION
A Verification of Conditions: verify that conditions of substrate previously installed under other

Sections or Contracts are acceptable for convectors installation in accordance with
manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have been remedied and

after receipt approval to proceed from Departmental Representative.

3.2 INSTALLATION
A Install baseboard convector heaters, blank sections and controls.
2 When wireway is used, remove knock-outs and insert insulating bushing between units.
3 Install grounding wire to maintain ground integrity between heating, blank, and auxiliary sections.
4 Make power and control connections.
3.3 FIELD QUALITY CONTROL
A Perform tests in accordance with Section 26 05 00- Common Work Results for Electrical.
2 Ensure heaters and controls operate correctly.
34 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11- Cleaning.
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3 Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

35 PROTECTION
A Protect installed products and components from damage during construction.
2 Repair damage to adjacent materials caused by commercial convectors installation.

END OF SECTION
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Part 1 General
11 SUMMARY
Section Includes.
A Methods and procedures for start-up, verification and commissioning, for building Energy
Monitoring and Control System (EMCS) and includes:
A Start-up testing and verification of systems.
2 Check out demonstration or proper operation of components.
3 On-site operational tests.

1.2

13

1.4

Related Requirements

A1 Section 21 05 01 - Common Work Results For Mechanical.

DEFINITIONS
For additional acronyms and definitions refer to Section 25 05 01- EMCS: General Requirements.

AEL: ratio between total test period less any system downtime accumulated within that period
and test period.

Downtime: results whenever EMCS is unable to fulfill required functions due to malfunction of
equipment defined under responsibility of EMCS contractor. Downtime is measured by duration,
in time, between time that Contractor is notified of failure and time system is restored to proper
operating condition. Downtime not to include following:

A Outage of main power supply in excess of back-up power sources, provided that:
A1 Automatic initiation of back-up was accomplished.
2 Automatic shut-down and re-start of components was as specified.
2 Failure of communications link, provided that:
A Controller automatically and correctly operated in stand-alone mode.
2 Failure was not due to failure of any specified EMCS equipment.
3 Functional failure resulting from individual sensor inputs or output devices, provided that:
A System recorded said fault.
2 Equipment defaulted to fail-safe mode.
3 AEL of total of all input sensors and output devices is at least 99% during test
period.

DESIGN REQUIREMENTS

Confirm with Departmental Representative that Design Criteria and Design Intents are still
applicable.

Commissioning personnel to be fully aware of and qualified to interpret Design Criteria and
Design Intents.

ACTION AND INFORMATIONAL SUBMITTALS

Submittals in accordance with Section 01330 - Submittal Procedures.

Final Report: submit report to Departmental Representative.

1 Include measurements, final settings and certified test results.
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2 Bear signature of commissioning technician and supervisor
3 Report format to be approved by Departmental Representative before commissioning is
started.
A4 Revise "as-built" documentation, commissioning reports to reflect changes, adjustments

and modifications to EMCS as set during commissioning and submit to Departmental
Representative in accordance with Section 01 78 00- Closeout Submittals.

5 Recommend additional changes and/or modifications deemed advisable in order to
improve performance, environmental conditions or energy consumption.

15 CLOSEOUT SUBMITTALS

A Provide documentation, O&M Manuals, and training of O&M personnel for review of
Departmental Representative before interim acceptance in accordance with Section 01 78 00-
Closeout Submittals.

1.6 COMMISSIONING
A Do commissioning in accordance with Section 01 91 13- General Commissioning (CXx)
Requirements.
2 Carry out commissioning under direction of Departmental Representative and in presence of and
PSPC Commissioning Manager.
3 Inform, and obtain approval from, Departmental Representative in writing at least 14days prior to
commissioning or each test. Indicate:
A Location and part of system to be tested or commissioned.
2 Testing/commissioning procedures, anticipated results.
3 Names of testing/commissioning personnel.
4 Correct deficiencies, re-test in presence of Departmental Representative until satisfactory
performance is obtained.
5 Acceptance of tests will not relieve Contractor from responsibility for ensuring that complete
systems meet every requirement of Contract.
.6 Load system with project software.
7 Perform tests as required.
1.7 COMPLETION OF COMMISSIONING
A Commissioning to be considered as satisfactorily completed when objectives of commissioning

have been achieved and reviewed by PSPC Commissioning Manager.

1.8 ISSUANCE OF FINAL CERTIFICATE OF COMPLETION
A Final Certificate of Completion will not be issued until receipt of written approval indicating
successful completion of specified commissioning activities including receipt of commissioning
documentation.
Part 2 Products
2.1 EQUIPMENT
1 Provide sufficient instrumentation to verify and commission the installed system. Provide two-way

radios.
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2 Instrumentation accuracy tolerances : higher order of magnitude than equipment or system being
tested.

Locations to be approved, readily accessible and readable.

Application: to conform to normal industry standards.

Part 3 Execution
3.1 PROCEDURES
A Test each system independently and then in unison with other related systems.
2 Commission each system using procedures prescribed by the Departmental Representative.
3 Commission integrated systems using procedures prescribed by Departmental Representative.
4 Debug system software.
5 Optimize operation and performance of systems by fine-tuning PID values and modifying CDLs
as required.
.6 Test full scale emergency evacuation and life safety procedures including operation and integrity
of smoke management systems under normal and emergency power conditions as applicable.
3.2 FIELD QUALITY CONTROL
A Pre-Installation Testing.

A General: consists of field tests of equipment just prior to installation.

2 Testing may be on site or at Contractor's premises as approved by Departmental
Representative.

3 Configure major components to be tested in same architecture as designed system.
Include BECC equipment and 2 sets of Building Controller's including MCU's, LCU's, and
TCU's.

4 Equip each Building Controller with sensor and controlled device of each type (Al, AO,
DI, DO).

5 Additional instruments to include:

A DP transmitters.
2 VAV supply duct SP transmitters.
3 DP switches used for dirty filter indication and fan status.

.6 In addition to test equipment, provide inclined manometer, digital micro-manometer, milli-
amp meter, source of air pressure infinitely adjustable between 0 and 500 Pa, to hold
steady at any setting and with direct output to milli-amp metre at source.

7 Transmitters above 0.5% error will be rejected.

.8 DP switches to open and close within 2% of setpoint.

2 Completion Testing.

1 General: test after installation of each part of system and after completion of mechanical
and electrical hook-ups, to verify correct installation and functioning.

2 Include following activities:

A Test and calibrate field hardware including stand-alone capability of each
controller.

2 Verify each A-to-D convertor.
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Test and calibrate each Al using calibrated digital instruments.
Test each DI to ensure proper settings and switching contacts.
Test each DO to ensure proper operation and lag time.

Test each AO to ensure proper operation of controlled devices. Verify tight
closure and signals.

o Ul dhw

g Test operating software.

8 Test application software and provide samples of logs and commands.

9 Verify each CDL including energy optimization programs.

10 Debug software.

A1 Provide point verification list in table format including point identifier, point
identifier expansion, point type and address, low and high limits and engineering
units. Include space on commissioning technician and Departmental
Representative. This document will be used in final startup testing.

3 Final Startup Testing: Upon satisfactory completion of tests, perform point-by-point test of
entire system under direction of PSPC Commissioning Manager and provide:

A 2 technical personnel capable of re-calibrating field hardware and modifying
software.

2 Detailed daily schedule showing items to be tested and personnel available.

3 Departmental Representative's acceptance signature to be on executive and
applications programs.

4 Commissioning to commence during final startup testing.

5 O&amp;M personnel to assist in commissioning procedures as part of training.

.6 Commissioning to be supervised by qualified supervisory personnel and
Departmental Representative.

7 Commission systems considered as life safety systems before affected parts of
the facility are occupied.

.8 Operate systems as long as necessary to commission entire project.

.9 Monitor progress and keep detailed records of activities and results.

4 Final Operational Testing: to demonstrate that EMCS functions in accordance with
contract requirements.

A Prior to beginning of 30 day test demonstrate that operating parameters
(setpoints, alarm limits, operating control software, sequences of operation,
trends, graphics and CDL's) have been implemented to ensure proper operation
and operator notification in event of off-normal operation.

A Repetitive alarm conditions to be resolved to minimize reporting of
nuisance conditions.

2 Test to last at least 30 consecutive 24 hour days.

3 Tests to include:

A Demonstration of correct operation of monitored and controlled points.
2 Operation and capabilities of sequences, reports, special control
algorithms, diagnostics, software.

4 System will be accepted when:

A EMCS equipment operates to meet overall performance requirements.

Downtime as defined in this Section must not exceed allowable time
calculated for this site.

2 Requirements of Contract have been met.
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5 In event of failure to attain specified AEL during test period, extend test period on
day-to-day basis until specified AEL is attained for test period.
.6 Correct defects when they occur and before resuming tests.
5 Commissioning Manager and Departmental Representative to verify reported results.
3.3 ADJUSTING
A Final adjusting: upon completion of commissioning as reviewed by Departmental Representative,

set and lock devices in final position and permanently mark settings.

3.4 DEMONSTRATION

A Demonstrate to Commissioning Manager operation of systems including sequence of operations
in regular and emergency modes, under normal and emergency conditions, start-up, shut-down
interlocks and lock-outs in accordance with Section 01 79 00- Demonstration and Training.

END OF SECTION
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Part 1 General
11 SUMMARY

Section Includes.

A Requirements and procedures for training program, instructors and training materials, for

1.2

1.3

14

15

1.6

1.7

building Energy Monitoring and Control System (EMCS) Work.
Related Requirements

1 Section 21 05 01 - Common Work Results For Mechanical.

DEFINITIONS

CDL - Control Description Logic.

For additional acronyms and definitions refer to Section 25 05 01- EMCS: General
Requirements.

ACTION AND INFORMATIONAL SUBMITTALS

Submittals in accordance with Section 01 33 00- Submittal Procedures, supplemented and
modified by requirements of this Section.

Submit training proposal complete with hour-by-hour schedule including brief overview of content
of each segment to Departmental Representative prior to anticipated date of beginning of training.

A List name of trainer, and type of visual and audio aids to be used.
2 Show co-ordinated interface with other EMCS mechanical and electrical training
programs.

Submit reports within one week after completion training program that training has been
satisfactorily completed.
QUALITY ASSURANCE

Provide, competent instructors thoroughly familiar with aspects of EMCS installed in facility.

INSTRUCTIONS

Provide instruction to designated personnel in adjustment, operation, maintenance and pertinent
safety requirements of EMCS installed.

Training to be project-specific.

TIME FOR TRAINING

Number of days of instruction to be as specified in this section (1 day = 8 hours including two 15
minute breaks and excluding lunch time).

TRAINING MATERIALS

Provide equipment, visual and audio aids, and materials for classroom training.

Supply manual for each trainee, describing in detail data included in each training program.

A Review contents of manual in detail to explain aspects of operation and maintenance
(0O&M).
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1.8 TRAINING PROGRAM
A Phase 1: to begin before 30 day test period at time mutually agreeable to Contractor, and PSPC
Commissioning Manager.
A Train O&M personnel in functional operations and procedures to be employed for system
operation.
2 Supplement with on-the-job training during 30 day test period.
3 Include overview of system architecture, communications, operation of computer and
peripherals, report generation.
4 Include detailed training on operator interface functions for control of mechanical

systems, CDL's for each system, and elementary preventive maintenance.

1.9 ADDITIONAL TRAINING

A List courses offered by name, duration and approximate cost per person per week. Note courses
recommended for training supervisory personnel.

1.10 MONITORING OF TRAINING
A Departmental Representative to monitor training program and may modify schedule and content.
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 SUMMARY
A Section Includes:
A General requirements for building Energy Monitoring and Control System (EMCS) that
are common to NMS EMCS Sections.
2 Related Requirements
A Section 21 05 01 - Common Work Results For Mechanical.
1.2 REFERENCE STANDARDS
1 American National Standards Institute (ANSI)/The Instrumentation, Systems and Automation

Society (ISA).
A ANSI/ISA 5.5, Graphic Symbols for Process Displays.

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

A ANSI/IEEE 260.1, American National Standard Letter Symbols Units of Measurement (Sl
Units, Customary Inch-Pound Units, and Certain Other Units).

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

A ASHRAE STD 135, BACNET - Data Communication Protocol for Building Automation
and Control Network.

4 Canadian Standards Association (CSA International).

1 CAN/CSA-Z234.1, Canadian Metric Practice Guide.
5 Consumer Electronics Association (CEA).

A CEA-709.1, Control Network Protocol Specification.
.6 Department of Justice Canada (Jus).

A 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, Light Grey Colour for Indoor Switch Gear.

.8 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
A1 Material Safety Data Sheets (MSDS).

9 Transport Canada (TC).
A Transportation of Dangerous Goods Act (TDGA), 1992, c. 34.

1.3 ACRONYMS AND ABBREVIATIONS
A Acronyms used in EMCS:

A AEL - Average Effectiveness Level.
2 Al - Analog Input.
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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 Centre.
8 CAD - Computer Aided Design.

9 CDL - Control Description Logic.

.10 CDS - Control Design Schematic.

A1 COSV - Change of State or Value.

A2 CPU - Central Processing Unit.

A3 DI - Digital Input.

14 DO - Digital Output.

.15 DP - Differential Pressure.

.16 ECU - Equipment Control Unit.

A7 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&amp;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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14 DEFINITIONS
A Point: may be logical or physical.
A 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: composed of two parts, point identifier and point expansion.

A Point identifier: comprised of three descriptors, "area" descriptor, "system" descriptor and
"point" descriptor, for which database to provide 25 character field for each point
identifier. "System" is system that point is located on.

A Area descriptor: building or part of building where point is located.
2 System descriptor: system that point is located on.
3 Point descriptor: physical or logical point description. For point identifier "area”,

"system" and "point" will be shortforms or acronyms. Database must provide
25 character field for each point identifier.
2 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.
.3 Bilingual systems to include additional point identifier expansion fields of equal capacity
for each point name for second language.
A System to support use of humbers and readable characters including blanks,
periods or underscores to enhance user readability for each of the above strings.
.3 Point Object Type: points fall into following object types:
1 Al (analog input).
2 AO (analog output).
.3 DI (digital input).
4 DO (digital output).
5 Pulse inputs.
4 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.
15 SYSTEM DESCRIPTION
1 Refer to control schematics for system architecture.
2 Work covered by sections referred to above consists of fully operational EMCS, including, but not

limited to, following:

Building Controllers.

Control devices as listed in I1/0O point summary tables.

OWS(s).

Data communications equipment necessary to effect EMCS data transmission system.
Field control devices.

Software/Hardware complete with full documentation.

o s wivik
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3

1.6

e
.8
9
.10
A1

Complete operating and maintenance manuals.

Training of personnel.

Acceptance tests, technical support during commissioning, full documentation.
Wiring interface co-ordination of equipment supplied by others.

Miscellaneous work as specified in these sections and as indicated.

Design Requirements:

A
2

3
4
5

Design and provide conduit and wiring linking elements of system.

Supply sufficient programmable controllers of types to meet project requirements.
Quantity and points contents as reviewed by Departmental Representative prior to
installation.

Location of controllers as reviewed by Departmental Representative prior to installation.
Provide utility power to EMCS and emergency power to EMCS as indicated.
Metric references: in accordance with CAN/CSA Z234.1.

Language Operating Requirements:

A
2

3

Provide French operator selectable access codes.

Use non-linguistic symbols for displays on graphic terminals wherever possible. Other
information to be in French.

Operating system executive: provide primary hardware-to-software interface specified as
part of hardware purchase with associated documentation to be in French.

System manager software: include in French 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.

Include, in French:

A Field related changes 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 French 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.

ACTION AND INFORMATIONAL SUBMITTALS

Make submittals in accordance with Section 25 05 02- EMCS: Shop Drawings, Product Data and
Review Process.

Submit for review:

A
2

Equipment list at time of bid within 48 hours within 10 days after award of contract.
List existing field control devices to be re-used included in bid, along with unit price.

Quality Control:

A

Provide equipment and material from manufacturer's regular production, CSA certified,
manufactured to standard quoted plus additional specified requirements.

Where CSA certified equipment is not available submit such equipment to inspection
authorities for special inspection and approval before delivery to site.
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3 Submit proof of compliance to specified standards with shop drawings and product data
in accordance with Section 25 05 02- EMCS: Shop Drawings, Product Data and Review
Process. 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.
v Submit certificate of acceptance from authority having jurisdiction to Departmental
Representative.
.8 Existing devices intended for re-use: submit test report.
1.7 QUALITY ASSURANCE
A Provide record of successful previous installations submitting tender showing experience with
similar installations utilizing computer-based systems.
2 Ensure qualified supervisory personnel continuously direct and monitor Work and attend site
meetings.
.3 Health and Safety:
A Do construction occupational health and safety in accordance with Section 01 35 29.06-
Health and Safety Requirements.
4 Sustainable Requirements:
A Construction requirements: in accordance with Section 01 47 15- Sustainable
Requirements: Construction.
2 Verification: contractor's verification in accordance with Section 01 47 17- Sustainable

Requirements: Contractor's Verification.

1.8 EXISTING- CONTROL COMPONENTS
A Utilize 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 30 days of award of contract, and
prior to installation of new devices.

1 Furnish test report within 40 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:

A Provide with report specification sheets or written functional requirements to support
findings.
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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.

A Be responsible for items repaired or replaced by Departmental Representative.
2 Be responsible for repair costs due to negligence or abuse of equipment.

3 Responsibility for existing devices terminates upon final acceptance of applicable
portions of EMCS as approved by Departmental Representative.

7 Remove existing controls not re-used or not required. Place in approved storage for disposition
as directed.

Part 2 Products

2.1 SUSTAINABLE REQUIREMENTS
A Materials and products in accordance with Section 01 47 15- Sustainable Requirements:
Construction.
2.2 EQUIPMENT
A Control Network Protocol: to ASHRAE STD 135.
2 Complete list of equipment and materials to be used on project and forming part of bid documents
by adding manufacturer's name, model number and details of materials, and submit for approval.
2.3 ADAPTORS

A Provide adaptors between metric and imperial components.

Part 3 Execution

3.1 MANUFACTURER'S RECOMMENDATIONS

A1 Installation: to manufacturer's recommendations.

3.2 PAINTING
A Painting: in accordance with Section 09 91 23- Interior Painting, supplemented as follows:
A 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.
A4 Paint unfinished equipment installed indoors to EEMAC 2Y-1.
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3.3 FIELD QUALITY CONTROL
A Verification requirements in accordance with Section 01 47 17- Sustainable Requirements:

Contractor's Verification, include:

A Materials and resources.

2 Storage and collection of recyclables.

.3 Construction waste management.

4 Resource reuse.

5 Recycled content.

.6 Local/regional materials.

v Certified Wood.

.8 Low-emitting materials.

END OF SECTION
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Part 1 General
1.1 SUMMARY
A Section Includes.
A Methods and procedures for shop drawings submittals, preliminary and detailed review
process including review meetings, for building Energy Monitoring and Control System
(EMCS).
2 Related Requirements:
A Section 21 05 01 - Common Work Results For Mechanical.
1.2 DEFINITIONS
A Acronyms and definitions: refer to Section 25 05 01- EMCS: General Requirements.
1.3 DESIGN REQUIREMENTS
A Preliminary Design Review: to contain following contractor and systems information.
A Location of local office.
2 Description and location of installing and servicing technical staff.
3 Location and qualifications of programming design and programming support staff.
4 Names of sub-contractors and site-specific key personnel.
5 Sketch of site-specific system architecture.
.6 Specification sheets for each item including memory provided, programming language,

speed, type of data transmission.

7 Descriptive brochures.
.8 Sample CDL and graphics (systems schematics).
9 Response time for each type of command and report.
.10 Item-by-item statement of compliance.
A1 Proof of demonstrated ability of system to communicate utilizing BACnet.
14 ACTION AND INFORMATIONAL SUBMITTALS
A Submittals in accordance with Section 01 33 00- Submittal Procedures and coordinate with

requirements in this Section.

2 Submit preliminary design document within 5 working days after tender closing and before
contract award, for review by Departmental Representative.

3 Shop Drawings to consist of 1 hard copy and 1 soft copy of desigh documents, shop drawings,
product data and software.

4 Hard copy to be completely indexed and coordinated package to assure compliance with contract
requirements and arranged in same sequence as specification and cross-referenced to
specification section and paragraph number.
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15 PRELIMINARY SHOP DRAWING REVIEW
A Submit preliminary shop drawings within 30 working days of award of contract and include
following:
A Specification sheets for each item. To include manufacturer's descriptive literature,

manufacturer's installation recommendations, specifications, drawings, diagrams,
performance and characteristic curves, catalogue cuts, manufacturer's name, trade
name, catalogue or model number, nameplate data, size, layout, dimensions, capacity,
other data to establish compliance.

2 Detailed system architecture showing all points associated with each controller.

3 Spare point capacity of each controller by number and type.

4 Controller locations.

5 Aucxiliary control cabinet locations.

.6 Single line diagrams showing cable routings, conduit sizes, spare conduit capacity
between control centre, field controllers and systems being controlled.

g Valves: complete schedule listing including following information: designation, service,
manufacturer, model, point ID, design flow rate, design pressure drop, required Cv,
Valve size, actual Cv, spring range, pilot range, required torque, actual torque and close
off pressure (required and actual).

.8 Dampers: sketches showing module assembly, interconnecting hardware, operator
locations, operator spring range, pilot range, required torque, actual torque.

9 Flow measuring stations: complete schedule listing designation, service, point ID,
manufacturer, model, size, velocity at design flow rate, manufacturer, model and range
of velocity transmitter.

.10 Compressor schematic and sizing data.

1.6 DETAILED SHOP DRAWING REVIEW
A Submit detailed shop drawings within 60 working days after award of contract and before start of
installation and include following:

A Corrected and updated versions (hard copy only) of submissions made during
preliminary review.

2 Wiring diagrams.

.3 Piping diagrams and hook-ups.

4 Interface wiring diagrams showing termination connections and signal levels [for
equipment to be supplied by others].

5 Shop drawings for each input/output point, sensors, transmitters, showing information

associated with each particular point including:

1 Sensing element type and location.

Transmitter type and range.

Associated field wiring schematics, schedules and terminations.
Complete Point Name Lists.

Setpoints, curves or graphs and alarm limits (high and low, 3 types critical,
cautionary and maintenance), signal range.

Software and programming details associated with each point.
Manufacturer's recommended installation instructions and procedures.

.8 Input and output signal levels or pressures where new system ties into existing
control equipment.

uh w i
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.6 Control schematics, narrative description, CDL's fully showing and describing automatic
and manual procedure required to achieve proper operation of project, including under
complete failure of EMCS.

7 Graphic system schematic displays of air and water systems with point identifiers and
textual description of system, and typical floor plans as specified.

.8 Complete system CDL's including companion English language explanations on same
sheet but with different font and italics. CDL's to contain specified energy optimization
programs.

9 Listing and example of specified reports.

.10 Listing of time of day schedules.

A1 Mark up to-scale construction drawing to detail control room showing location of
equipment and operator work space.

A2 Type and size of memory with statement of spare memory capacity.

13 Full description of software programs provided.

14 Sample of "Operating Instructions Manual" to be used for training purposes.

15 Outline of proposed start-up and verification procedures. Refer to Section 25 01 11-
EMCS: Start-up, Verification and Commissioning.

1.7 QUALITY ASSURANCE
A Preliminary Design Review Meeting: Convene meeting within 45 working days of award of

contract to:

A Undertake functional review of preliminary design documents, resolve inconsistencies.
2 Resolve conflicts between Contract Document requirements and actual items (e.g.:
points list inconsistencies).
3 Review interface requirements of materials supplied by others.
A4 Review "Sequence of Operations".
2 Contractor's programmer to attend meeting.
3 Departmental Representative retains right to revise sequence or subsequent CDL prior to

software finalization without cost to Departmental Representative.

Part 2 Products
2.1 NOT USED
Part 3 Execution
3.1 NOT USED

END OF SECTION
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Part 1 General
11 SUMMARY
A Section Includes.
A Requirements and procedures for final control diagrams and operation and

maintenance (O&amp;M) manual, for building Energy Monitoring and Control
System (EMCS) Work.

2 Related Requirements
A Section 21 05 01 — Common works results for mechanical
1.2 DEFINITIONS
A BECC - Building Environmental Control Centre.
2 OWS - Operator Work Station.
3 For additional acryonyms and definitions refer to Section 25 05 01- EMCS: General
Requirements.
1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Submittals in accordance with Section 01 78 00- Closeout Procedures, supplemented
and modified by requirements of this Section.
2 Submit As-built drawings, Operation and Maintenance Manual, Record Documents to
Departmental Representative in English .
.3 Provide soft copies and hard copies in hard-back, 50 mm 3 ring, D-ring binders.
A Binders to be 2/3 maximum full.
2 Provide index to full volume in each binder.
3 Identify contents of each manual on cover and spine.
4 Provide Table of Contents in each manual.
5 Assemble each manual to conform to Table of Contents with tab sheets placed
before instructions covering subject.
14 AS-BUILTS
A Provide 1 copy of detailed shop drawings generated in Section 25 05 02- EMCS:
Submittals and Review Process and include:
1 Changes to Contract Documents as well as addenda and contract extras.
2 Changes to interface wiring.
3 Routing of conduit, wiring and control air lines associated with EMCS installation.
4 Locations of obscure devices to be indicated on drawings.
5 Listing of alarm messages.
.6 Panel/circuit breaker number for sources of normal/emergency power.
7 Names, addresses, telephone numbers of each sub-contractor having installed

equipment, local representative for each item of equipment, each system.
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.8 Test procedures and reports: provide records of start-up procedures, test
procedures, checkout tests and final commissioning reports as specified in
Section 25 01 11- EMCS: Start-up, Verification and Commissioning.

9 Basic system design and full documentation on system configuration.
Submit for final review by Departmental Representative.
3 Provide before acceptance 4 Hard and 1 soft copy incorporating changes made during
final review.
15 O&M MANUALS

A Custom design O&amp;M Manuals (both hard and soft copy) to contain material pertinent
to this project only, and to provide full and complete coverage of subjects referred to in
this Section.

Provide 2 complete sets of hard and soft copies prior to system or equipment tests

.3 Include complete coverage in concise language, readily understood by operating
personnel using common terminology of functional and operational requirements of
system. Do not presume knowledge of computers, electronics or in-depth control theory.

4 Functional description to include:
A1 Functional description of theory of operation.
2 Design philosophy.
.3 Specific functions of design philosophy and system.
4 Full details of data communications, including data types and formats, data

processing and disposition data link components, interfaces and operator tests or
self-test of data link integrity.

5 Explicit description of hardware and software functions, interfaces and
requirements for components in functions and operating modes.
.6 Description of person-machine interactions required to supplement system

description, known or established constraints on system operation, operating
procedures currently implemented or planned for implementation in automatic

mode.
5 System operation to include:

1 Complete step-by-step procedures for operation of system including required
actions at each OWS.

2 Operation of computer peripherals, input and output formats.

.3 Emergency, alarm and failure recovery.

4 Step-by-step instructions for start-up, back-up equipment operation, execution of
systems functions and operating modes, including key strokes for each
command so that operator need only refer to these pages for keystroke entries
required to call up display or to input command.

.6 Software to include:

1 Documentation of theory, design, interface requirements, functions, including test
and verification procedures.

2 Detailed descriptions of program requirements and capabilities.

3 Data necessary to permit modification, relocation, reprogramming and to permit

[new and existing]software modules to respond to changing system functional
requirements without disrupting normal operation.
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A4 Software modules, fully annotated source code listings, error free object code
files ready for loading via peripheral device
5 Complete program cross reference plus linking requirements, data exchange

requirements, necessary subroutine lists, data file requirements, other
information necessary for proper loading, integration, interfacing, program
execution.

.6 Software for each Controller and single section referencing Controller common
parameters and functions.

7 Maintenance: document maintenance procedures including inspection, periodic
preventive maintenance, fault diagnosis, repair or replacement of defective components,
including calibration, maintenance, repair of sensors, transmitters, transducers, controller
and interface firmware's, plus diagnostics and repair/replacement of system hardware.

.8 System configuration document:
A Provisions and procedures for planning, implementing and recording hardware
and software modifications required during operating lifetime of system.
2 Information to ensure co-ordination of hardware and software changes, data link

or message format/content changes, sensor or control changes in event that
system modifications are required.

9 Programmer control panel documentation: provide where panels are independently
interfaced with BECC, including interfacing schematics, signal identification, timing
diagrams, fully commented source listing of applicable driver/handler.

Part 2 Products
2.1 NOT USED
A Not Used.
Part 3 Execution
3.1 NOT USED
A Not Used.

END OF SECTION
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Partie 1

1.1

1.2

1.3

14

15

Partie 2

2.1

2.2
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General

SUMMARY
Section Includes.

A Requirements and procedures for identification of devices, sensors, wiring tubing, conduit
and equipment, for building Energy Monitoring and Control System (EMCS) Work and
nameplates materials, colours and lettering sizes.

Related Requirements

1 Section 21 05 01 - Common Work Results For Mechanical.

REFERENCE STANDARDS

Canadian Standards Association (CSA International).

A CSA C22.1, The Canadian Electrical Code, Part | (19th Edition), Safety Standard for
Electrical Installations.

DEFINITIONS

For acronyms and definitions refer to Section 25 05 01- EMCS: General Requirements.

SYSTEM DESCRIPTION

Language Operating Requirements: provide identification for control items in French.

ACTION AND INFORMATIONAL SUBMITTALS

Submittals in accordance with Section 01 33 00- Submittal Procedures supplemented and
modified by requirements of this Section.

Submit to Departmental Representative for approval samples of nameplates, identification tags
and list of proposed wording.

Products

NAMEPLATES FOR PANELS

Identify by plastic laminate, 3 mm thick, melamine, matt white finish, black core, square corners,
lettering accurately aligned and engraved into core.

Sizes: 25 x 67 mm minimum.
Lettering: minimum 7 mm high, black.

Inscriptions: machine engraved to identify function.

NAMEPLATES FOR FIELD DEVICES

Identify by plastic encased cards attached by plastic tie.

Sizes: 50 x 100 mm minimum.

Lettering: minimum 5 mm high produced from laser printer in black.

Data to include: point name and point address.
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5 Companion cabinet: identify interior components using plastic enclosed cards with point name
and point address.

2.3 NAMEPLATES FOR ROOM SENSORS
A Identify by stick-on labels using point identifier.
Location: as directed by Departmental Representative.
3 Letter size: to suit, clearly legible.
2.4 WARNING SIGNS
A Equipment including motors, starters under remote automatic control: supply and install orange

coloured signs warning of automatic starting under control of EMCS.
2 Sign to read: "Caution: This equipment is under automatic remote control of EMCS" as reviewed
by Departmental Representative's.
2.5 WIRING

A Supply and install numbered tape markings on wiring at panels, junction boxes, splitters, cabinets
and outlet boxes.

2 Colour coding: to CSA C22.1. Use colour coded wiring in communications cables, matched
throughout system.

3 Power wiring: identify circuit breaker panel/circuit breaker number inside each EMCS panel.

2.6 PNEUMATIC TUBING

A Numbered tape markings on tubing to provide uninterrupted tracing capability.

2.7 CONDUIT
Colour code EMCS conduit.
Pre-paint box covers and conduit fittings.

Coding: use fluorescent orange paint and confirm colour with Departmental Representative
during "Preliminary Design Review".

Partie 3 Execution
3.1 NAMEPLATES AND LABELS
A Ensure that manufacturer's nameplates, CSA labels and identification nameplates are visible and

legible at all times.

3.2 EXISTING PANELS

A Correct existing nameplates and legends to reflect changes made during Work.

END OF SECTION




PWGSC EMCS: FIELD INSTALLATION Section 25 05 60
Relocation of the Canada Revenue
Agency — 6th floor West Tower

R.078221.001 Page 1
Part 1 General
1.1 RELATED REQUIREMENTS
1 Section 21 05 01 - Common Work Results For Mechanical.
1.2 REFERENCE STANDARDS
A American National Standards Institute (ANSI)
A ANSI/ASME B16.22, Wrought Copper and Copper Alloy Solder Joint Pressures Fittings.
2 ANSI C2, National Electrical Safety Code.
3 ANSI/NFPA 70, National Electrical Code.
2 CSA Group
A CSA C22.1,
2 CAN/CSA-C22.3 No. 7, Underground Systems.
3 CSA C22.2 No. 45.1, Electrical Rigid Metal Conduit.
4 CSA C22.2 No. 56, Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit.
.5 CSA C22.2 No. 83, Electrical Metallic Tubing.
.6 CAN/CSA-C22.3 No. 1, Overhead Systems.
13 SYSTEM DESCRIPTION
A Electrical:
A Provide power wiring from existing power panels to EMCS field panels. Circuits to be for

exclusive use of EMCS equipment. Panel breakers to be identified on panel legends
tagged and locks applied to breaker switches.

2 Hard wiring between field control devices and EMCS field panels.
3 Communication wiring between EMCS field panels and OWS's including main control
centre BECC.
4 Modify existing starters to provide for EMCS as indicated in I/O Summaries and as
indicated.
2 Mechanical:
A1 Pipe Taps Required For EMCS equipment will be supplied and installed by Division 23.
2 Wells and Control Valves Shall Be Supplied by EMCS Contractor and Installed by
Division 23.
3 Installation of air flow stations, dampers, and other devices requiring sheet metal trades
to be mounted by Division 23. Costs to be carried by designated trade.
3 Structural:
A Special steelwork as required for installation of work.
14 PERSONNEL QUALIFICATIONS
A1 Qualified supervisory personnel to:
A1 Continuously direct and monitor all work.

2 Attend site meetings.
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1.5

A

3
Part 2
2.1

1
2.2

1
2.3

1
2.4

A

2
2.5

A

2

3

4

EXISTING CONDITIONS

Cutting and Patching: refer to Section 01 73 00- Execution supplemented as specified herein.

Repair all surfaces damaged during execution of work.

Turn over to Departmental Representative existing materials removed from work not identified for

re-use.

Products

SPECIAL SUPPORTS

Structural grade steel, primed and painted after construction and before installation.

WIRING

As per requirements of Division 26.

CONDUIT

As per requirements of Division 26.

WIRING DEVICES, COVER PLATES
Conform to CSA.

Receptacles:

A
2
3

Duplex: CSA type 5-15R.
Single: CSA type 5-15R.
Cover plates and blank plates: finish to match other plates in area.

STARTERS, CONTROL DEVICES

Across-the-line magnetic starters:

A
2

Enclosures: CSA Type 1, except where otherwise specified.
Size, type and rating: to suit motors.

Starter diagrams:

A

Provide copy of wiring and schematic diagrams - mount one copy in each starter with
additional copies for operation and maintenance manual.

Auxiliary Control Devices:

A

Control transformers: 60 Hz, primary voltage to suit supply, 120 V single phase
secondary, VA rating to suit load plus 20% margin.

Auxiliary contacts: one "Normally Open" and one "Normally Closed" spare auxiliary
contact in addition to maintained auxiliary contacts as indicated.

Hand-Off-Automatic switch: heavy duty type, knob lever operator.

Double voltage relays: with barrier to separate relay contacts from operating magnet.
Operating coil voltage and contact rating as indicated.

Finish for starters:

A
2

Exterior: in accordance with Section 26 05 00- Common Work Results for Electrical.
Interior: white.
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2.6 SUPPORTS FOR CONDUIT, FASTENINGS, EQUIPMENT
A Solid masonry, tile and plastic surfaces: lead anchors or nylon shields.
A Hollow masonry walls, suspended drywall ceilings: toggle bolts.
2 Exposed conduits or cables:
A 50 mm diameter and smaller: one-hole steel straps.
2 Larger than 50 mm diameter: two-hole steel straps.
3 Suspended support systems:
A Irll_dividual cable or conduit runs: support with 6 mm diameter threaded rods and support
clips.
2 Tvx?o or more suspended cables or conduits: support channels supported by 6 mm

diameter threaded rod hangers.

Part 3 Execution
3.1 INSTALLATION
A Install equipment, components so that manufacturer's and CSA labels are visible and legible after

commissioning is complete.

3.2 MECHANICAL PIPING

A Install piping straight, parallel and close to building structure with required grades for drainage
and venting.

Ream ends of pipes before assembly.
Copper tubing not to come into contact with dissimilar metal.

Use non-corrosive lubricant or Teflon tape on male screwed threads.

ud w N

Clean ends of pipes, tubing and recesses of fittings to be brazed or soldered. Assemble joints
without binding.

Install di-electric couplings where dissimilar metals joined.

7 Sleeves:
A Installation:
A1 Concrete, masonry walls, concrete floors on grade: terminate flush with finished
surface.
2 Other floors: terminate 25 mm above finished floor.
3 Before installation, paint exposed exterior surfaces with heavy application of zinc-
rich paint.
2 Caulking:
A Foundation walls and below grade floors: fire retardant, waterproof non-
hardening mastic.
2 Elsewhere: provide space for fire stopping by Section 07 84 00— Fire Stopping.
Maintain fire rating integrity.
.3 Sleeves installed for future use: fill with lime plaster or other easily removable
filler.

4 Ensure no contact between copper pipe or tube and sleeve.
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.8 Pressure tests:

A Pressure test all piping systems modified under this contract to 1 1/2 times maximum
working pressure or 860 kPa (whichever is greater) for 4 hours without loss of pressure.
Test all piping systems modified under this contract by means of visual inspection of each

connection.
2 Isolate equipment, components, not designed to withstand test pressure.
9 Introduce system pressure carefully into new piping.
3.3 SUPPORTS
A Install special supports as required and as indicated.
34 ELECTRICAL GENERAL
A Do complete installation in accordance with requirements of:
A Division 26, this specification.

2 CSA 22.1 Canadian Electrical Code.
3 ANSI/NFPA 70.
A4 ANSI C2.

3.5 CONDUIT SYSTEM

A Communication wiring shall be installed in conduit. Provide complete conduit system to link
Building Controllers to BECC. Conduit sizes to suit wiring requirements and to allow for future
expansion capabilities specified for systems. Maximum conduit fill not to exceed 40%. Design
drawings do not show conduit layout.

2 Install conduits parallel or perpendicular to building lines, to conserve headroom and to minimize
interference.
3 Do not run exposed conduits in normally occupied spaces unless otherwise indicated or unless

impossible to do otherwise. Obtain approval from Departmental Representative before starting
such work. Provide complete conduit system to link field panels and devices with main control
centre. Conduit size to match conductors plus future expansion capabilities as specified.

A4 Locate conduits at least 150 mm from parallel steam or hot water pipes and at least 50 mm at
crossovers.

Bend conduit so that diameter is reduced by less than 1/10th original diameter.
Field thread on rigid conduit to be of sufficient length to draw conduits up tight.
Limit conduit length between pull boxes to less than 30 m.

Use conduit outlet boxes for conduit up to 32 mm diameter and pull boxes for larger sizes.

© ® N o u

Fastenings and supports for conduits, cables, and equipment:

1 Provide metal brackets, frames, hangers, clamps and related types of support structures
as indicated and as required to support cable and conduit runs.
2 Provide adequate support for raceways and cables, sloped vertically to equipment.
3 Use supports or equipment installed by other trades for conduit, cable and raceway
supports only after written approval from Departmental Representative.
.10 Install polypropylene fish cord in empty conduits for future use.

A1 Where conduits become blocked, remove and replace blocked sections.
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A2
A3
14

15

3.6
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3.7

3.8

Conduits may be run in flanged portion of structural steel.
Group conduits wherever possible on suspended or surface channels.
Pull boxes:

Install in inconspicuous but accessible locations.

Support boxes independently of connecting conduits.

Fill boxes with paper or foam to prevent entry of construction material.
Provide correct size of openings. Reducing washers not permitted.
Mark location of pull boxes on record drawings.

.6 Identify AC power junction boxes, by panel and circuit breaker.

o wid R

Install bonding conductor for 120 volt and above in conduit.

WIRING

Install multiple wiring in ducts simultaneously.

Do not pull spliced wiring inside conduits or ducts.

Use CSA certified lubricants of type compatible with insulation to reduce pulling tension.
Tests: use only qualified personnel. Demonstrate that:

A Circuits are continuous, free from shorts, unspecified grounds.
2 Resistance to ground of all circuits is greater than 50 Megohms.

Provide Departmental Representative with test results showing locations, circuits, results of tests.

Remove insulation carefully from ends of conductors and install to manufacturer's
recommendations. Accommodate all strands in lugs. Where insulation is stripped in excess,
neatly tape so that only lug remains exposed.

Wiring in main junction boxes and pull boxes to terminate on terminal blocks only, clearly and
permanently identified. Junctions or splices not permitted for sensing or control signal covering
wiring.

Do not allow wiring to come into direct physical contact with compression screw.

Install ALL strands of conductor in lugs of components. Strip insulation only to extent necessary
for installation.

WIRING DEVICES, COVER PLATES

Receptacles:

A Install vertically in gang type outlet box when more than one receptacle is required in one
location.

2 Cover plates:
1 Install suitable common cover plate where wiring devices are grouped.
2 Use flush type cover plates only on flush type outlet boxes.

STARTERS, CONTROL DEVICES
Install and make power and control connections as indicated.
Install correct over-current devices.

Identify each wire, terminal for external connections with permanent number marking identical to
diagram.
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A4 Performance Verification:
A Operate switches and controls to verify functioning.
2 Perform start and stop sequences of contactors and relays.
3 Check that interlock sequences, with other separate related starters, equipment and

auxiliary control devices, operate as specified.

3.9 GROUNDING

A Install complete, permanent, continuous grounding system for equipment, including conductors,
connectors and accessories.

2 Install separate grounding conductors in conduit within building.
Install ground wire in all PVC ducts and in tunnel conduit systems.

Tests: perform ground continuity and resistance tests, using approved method appropriate to site
conditions.

3.10 TESTS
A General:
A Perform following tests in addition to tests specified Section 25 08 20- EMCS: Warranty
and Maintenance.
Give 14 days written notice of intention to test.
Conceal work only after tests satisfactorily completed.
Report results of tests to Departmental Representative in writing.
Preliminary tests:
A Conduct as directed to verify compliance with specified requirements.
2 Make needed changes, adjustments, replacements.
3 Insulation resistance tests:

A Megger all circuits, feeders, equipment for 120 - 600V with 1000V
instrument. Resistance to ground to be more than required by Code
before energizing.

2 Test insulation between conductors and ground, efficiency of grounding
system to satisfaction of Departmental Representative and authority
having jurisdiction.

ar w i

3.11 IDENTIFICATION
1 Refer to Section 25 05 54- EMCS: Identification.
END OF SECTION
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Part 1 General
11 SUMMARY
A Section Includes.
A Requirements and procedures for warranty and activities during warranty period and
service contracts, for building Energy Monitoring and Control System (EMCS).
2 Related Requirements
A Section 21 05 01 - Common Work Results For Mechanical.
3 References.
A Canada Labour Code (R.S. 1985, c. L-2)/Part | - Industrial Relations.
2 Canadian Standards Association (CSA International).

A CSA Z204, Guidelines for Managing Indoor Air Quality in Office Buildings.

1.2 DEFINITIONS
BC(s) - Building Controller(s).
OWS - Operator Work Station.

.3 For additional acronyms and definitions refer to Section 25 05 01- EMCS: General
Requirements.

1.3 ACTION AND INFORMATIONAL SUBMITTALS
A Submittals in accordance with Section 01 33 00- Submittal Procedures.
2 Submit detailed preventative maintenance schedule for system components to Departmental
Representative.

Submit detailed inspection reports to Departmental Representative.

4 Submit dated, maintenance task lists to Departmental Representative and include the following
sensor and output point detail, as proof of system verification:
A Point name and location.
2 Device type and range.
.3 Measured value.
4 System displayed value.
5 Calibration detail
.6 Indication if adjustment required,
T Other action taken or recommended.
5 Submit network analysis report showing results with detailed recommendations to correct
problems found.
.6 Records and logs: in accordance with Section 01 78 00- Closeout Submittals.
A Maintain records and logs of each maintenance task on site.
2 Organize cumulative records for each major component and for entire EMCS

chronologically.
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3 Submit records to Departmental Representative, after inspection indicating that planned
and systematic maintenance have been accomplished.

7 Revise and submit to Departmental Representative in accordance with Section 01 78 00-
Closeout Submittals "As-built drawings" documentation and commissioning reports to reflect
changes, adjustments and modifications to EMCS made during warranty period.

14 MAINTENANCE SERVICE DURING WARRANTY PERIOD

A Provide services, materials, and equipment to maintain EMCS for specified warranty period.
Provide detailed preventative maintenance schedule for system components as described in
Submittal article.

2 Emergency Service Calls:

A Initiate service calls when EMCS is not functioning correctly.

2 Qualified control personnel to be available during warranty period to provide service to
"CRITICAL" components whenever required at no extra cost.

3 Furnish Departmental Representative with telephone number where service personnel
may be reached at any time.

4 Service personnel to be on site ready to service EMCS within 2 hours after receiving
request for service.

5 Perform Work continuously until EMCS restored to reliable operating condition.

3 Operation: foregoing and other servicing to provide proper sequencing of equipment and
satisfactory operation of EMCS based on original design conditions and as recommended by
manufacturer.

4 Work requests: record each service call request, when received separately on approved form and
include:

1 Serial number identifying component involved.
2 Location, date and time call received.

3 Nature of trouble.

A4 Names of personnel assigned.

5 Instructions of work to be done.

.6 Amount and nature of materials used.

7 Time and date work started.

.8 Time and date of completion.

5 Provide system modifications in writing.

A No system modification, including operating parameters and control settings, to be made

without prior written approval of Departmental Representative.

15 SERVICE CONTRACTS

A Provide in-depth technical expertise and assistance to Departmental Representative and
Commissioning Manager in preparation and implementation of service contracts and in-house
preventive maintenance procedures.

2 Service Contracts to include:

1 Annual verification of field points for operation and calibration.
2 Complete inventory of installed system.
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Part 2 Products
2.1 NOT USED
Part 3 Execution
3.1 FIELD QUALITY CONTROL
A Perform as minimum (3) three minor inspections and one major inspection (more often if required

by manufacturer) per year. Provide detailed written report to Departmental Representative as
described in Submittal article.

2 Perform inspections during regular working hours, 0800 to 1630 h, Monday through Friday,
excluding statutory holidays.
3 Following inspections are minimum requirements and should not be interpreted to mean
satisfactory performance:
A Perform calibrations using test equipment having traceable, certifiable accuracy at
minimum 50% greater than accuracy of system displaying or logging value.
2 Check each field input/output device in accordance with Canada Labour Code - Part |
and CSA z204.
3 Provide dated, maintenance task lists, as described in Submittal article, as proof of
execution of complete system verification.
A4 Minor inspections to include, but not limited to:
1 Perform visual, operational checks to BC's, peripheral equipment, interface equipment
and other panels.
2 Check equipment cooling fans as required.
3 Visually check for mechanical faults, air leaks and proper pressure settings on pneumatic
components.
4 Review system performance with Departmental Representative to discuss suggested or
required changes.
5 Major inspections to include, but not limited to:
1 Minor inspection.
2 Clean OWS(s) peripheral equipment, BC(s), interface and other panels, micro-processor
interior and exterior surfaces.
.3 Check signal, voltage and system isolation of BC(s), peripherals, interface and other
panels.
i Verify calibration/accuracy of each input and output device and recalibrate or replace as
required.
5 Provide mechanical adjustments, and necessary maintenance on printers.
.6 Run system software diagnostics as required.
v Install software and firmware enhancements to ensure components are operating at most
current revision for maximum capability and reliability.
A Perform network analysis and provide report as described in Submittal article.
.6 Rectify deficiencies revealed by maintenance inspections and environmental checks.

7 Continue system debugging and optimization.
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.8 Testing/verification of occupancy and seasonal-sensitive systems to take place during four (4)
consecutive seasons, after facility has been accepted, taken over and fully occupied.

A Test weather-sensitive systems twice: first at near winter design conditions and secondly
under near summer design conditions.

END OF SECTION
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Partie 1 General

1.1 SUMMARY
A Section Includes:

A Materials and installation for building automation controllers including:
A Master Control Unit (MCU).
2 Local Control Unit (LCU).
3 Equipment Control Unit (ECU).
4 Terminal Control Unit (TCU).

2 Related Requirements
1 Section 21 05 01 - Common Work Results For Mechanical.

1.2 REFERENCE STANDARDS
A American Society of Heating, Refrigeration and Air-Conditioning Engineers, Inc. (ASHRAE).
A ASHRAE, Applications Handbook, SI Edition.
2 Canadian Standards Association (CSA International).
A C22.2 No.205, Signal Equipment.
3 Institute of Electrical and Electronics Engineers (IEEE).

A IEEE C37.90.1, Surge Withstand Capabilities (SWC) Tests for Relays and Relay
Systems Associated with Electric Power Apparatus.

A4 Public Works and Government Services Canada (PSPC)/Real Property Branch/Architectural and
Engineering Services.

A1 MD13800, Energy Management and Control Systems (EMCS) Design Manual. English:
ftp://ftp.pwgsc.gc.calrps/docentre/mechanical/me214-e.pdf
1.3 DEFINITIONS

A1 Acronyms and definitions: refer to Section 25 05 01- EMCS: General Requirements.

14 DESCRIPTION

A General: Network of controllers comprising of MCU('s), LCU('s), ECU('s) or TCU('s) to be
provided as indicated in System Architecture Diagram to support building systems and associated
sequence(s) of operations as detailed in these specifications.

A Provide sufficient controllers to meet intents and requirements of this section.
2 Controller quantity, and point contents to be approved by Departmental Representative at
time of preliminary design review.
2 Controllers: stand-alone intelligent Control Units.
A Incorporate programmable microprocessor, non-volatile program memory, RAM, power
supplies, as required to perform specified functions.
2 Incorporate communication interface ports for communication to LANSs to exchange

information with other Controllers.
3 Capable of interfacing with operator interface device.
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4 Execute its logic and control using primary inputs and outputs connected directly to its
onboard input/output field terminations or slave devices, and without need to interact with
other controller. Secondary input used for reset such as outdoor air temperature may be
located in other Controller(s).

A Secondary input used for reset such as outdoor air temperature may be located
in other Controller(s).

3 Interface to include provisions for use of dial-up modem for interconnection with remote modem.
A Dial-up communications to use 56 Kbit modems and voice grade telephone lines.
2 Each stand-alone panel may have its own modem or group of stand-alone panels may

share modem.

15 DESIGN REQUIREMENTS
A To include:
A Scanning of Al and DI connected inputs for detection of change of value and processing
detection of alarm conditions.
2 Perform On-Off digital control of connected points, including resulting required states
generated through programmable logic output.
3 Perform Analog control using programmable logic, (including PID) with adjustable dead
bands and deviation alarms.
4 Control of systems as described in sequence of operations.
5 Execution of optimization routines as listed in this section.
2 Total spare capacity for MCUs and LCUs: at least 25 % of each point type distributed throughout
the MCUs and LCUs.
3 Field Termination and Interface Devices:
A To: CSA C22.2 No.205.
.2 Electronically interface sensors and control devices to processor unit.
.3 Include, but not be limited to, following:
1 Programmed firmware or logic circuits to meet functional and technical

requirements.

2 Power supplies for operation of logics devices and associated field equipment.
.3 Lockable wall cabinet.
A4 Required communications equipment and wiring (if remote units).
5 Leave controlled system in "fail-safe" mode in event of loss of communication
with, or failure of, processor unit.
.6 Input Output interface to accept as minimum Al, AO, DI, DO functions as
specified.
7 Wiring terminations: use conveniently located screw type or spade lug terminals.
4 Al interface equipment to:
A Convert analog signals to digital format with 10 bit analog-to-digital resolution.
2 Provide for following input signal types and ranges:
A 4 —20 mA,;
2 0-10VDC;
3 100/1000 ohm RTD input;

.3 Meet IEEE C37.90.1 surge withstand capability.
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4 Have common mode signal rejection greater than 60 dB to 60 Hz.
5 Where required, dropping resistors to be certified precision devices which
complement accuracy of sensor and transmitter range specified.
5 AO interface equipment:
A Convert digital data from controller processor to acceptable analog output signals
using 8 bit digital-to-analog resolution.
2 Provide for following output signal types and ranges:
A 4 —-20 mA.
2 0-10V DC.
.3 Meet IEEE C37.90.1 surge withstand capability.
.6 DI interface equipment:
A Able to reliably detect contact change of sensed field contact and transmit
condition to controller.
2 Meet IEEE C37.90.1 surge withstand capability.
3 Accept pulsed inputs up to 2 kHz.
7 DO interface equipment:
1 Respond to controller processor output, switch respective outputs. Each DO
hardware to be capable of switching up to 0.5 amps at 24 V AC.
2 Switch up to 5 amps at 220 V AC using optional interface relay.
A4 Controllers and associated hardware and software: operate in conditions of O degrees C to 44
degrees C and 20 % to 90 % non-condensing RH.
5 Controllers (MCU, LCU): mount in wall mounted cabinet with hinged, keyed-alike locked door.
1 Provide for conduit entrance from top, bottom or sides of panel.
2 ECUs and TCUs to be mounted in equipment enclosures or separate enclosures.
.3 Mounting details as approved by Departmental Representative for ceiling mounting.
.6 Cabinets to provide protection from water dripping from above, while allowing sufficient airflow to
prevent internal overheating.
7 Provide surge and low voltage protection for interconnecting wiring connections.
1.6 ACTION AND INFORMATIONAL SUBMITTALS
A Make submittals in accordance with Section 01 33 00- Submittal Procedures and Section
25 05 02- EMCS: Shop Drawings, Product Data and Review Process.
1 Submit product data sheets for each product item proposed for this project.
1.7 MAINTENANCE
1 Provide manufacturers recommended maintenance procedures for insertion in Section 25 05 03-

EMCS: Project Record Documents.

Partie 2 Products
21 MASTER CONTROL UNIT (MCU)
A General: primary function of MCU is to provide co-ordination and supervision of subordinate

devices in execution of optimization routines such as demand limiting or enthalpy control.
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2 Include high speed communication LAN Port for Peer to Peer communications with OWS(s) and
other MCU level devices.
A MCU must support Proprietary Protocol.
3 MCU local I/O capacity as follows:
A MCU 1/O points as allocated in I/O Summary Table referenced in MD13800.
2 LCUs may be added to support system functions.
4 Central Processing Unit (CPU).
A Processor to consist of minimum 16 bit microprocessor capable of supporting software to
meet specified requirements.
2 CPU idle time to be more than 30% when system configured to maximum input and
output with worst case program use.
3 Minimum addressable memory to be at manufacturer's discretion but to support at least
performance and technical specifications to include but not limited to:
A Non-volatile EEPROM to contain operating system, executive, application, sub-
routine, other configurations definition software. Tape media not acceptable.
2 Battery backed (72 hour minimum capacity) RAM (to reduce the need to reload

operating data in event of power failure) to contain CDLs, application parameters,
operating data or software that is required to be modifiable from operational
standpoint such as schedules, setpoints, alarm limits, PID constants and CDL
and hence modifiable on-line through operator panel or remote operator's
interface. RAM to be downline loadable from OWS.

4 Include uninterruptible clock accurate to plus or minus 5 secs/month, capable of deriving
year/month/day/hour/minute/second, with rechargeable batteries for minimum 72 hour
operation in event of power failure.

5 Local Operator Terminal (OT): Provide OT for each MCU unless otherwise specified in Section
25 90 01- EMCS: Site Requirements, Applications and System Sequences of Operation.

A Mount access/display panel in MCU or in suitable enclosure beside MCU as approved by
Departmental Representative.

2 Support operator's terminal for local command entry, instantaneous and historical data
display, programs, additions and modifications.

.3 Display simultaneously minimum of 16 point identifiers to allow operator to view single
screen dynamic displays depicting entire mechanical systems. Point identifiers to be in
English.

4 Functions to include, but not be limited to, following:
Start and stop points.

Modify setpoints.

Modify PID loop parameters.

Override PID control.

Change time/date.

Add/modify/start/stop weekly scheduling.
Add/modify setpoint weekly scheduling.
Enter temporary override schedules.
Define holiday schedules.

View analog limits.

Enter/modify analog warning limits.

©owNO UM WN R
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12 Enter/modify analog alarm limits.
A3 Enter/modify analog differentials.
5 Provide access to real and calculated points in controller to which it is connected or to

other controller in network. This capability not to be restricted to subset of predefined
"global points" but to provide totally open exchange of data between OT and other
controller in network.

.6 Operator access to OTs: same as OWS user password and password changes to
automatically be downloaded to controllers on network.
7 Provide prompting to eliminate need for user to remember command format or point

names. Prompting to be consistent with user's password clearance and types of points
displayed to eliminate possibility of operator error.

.8 Identity of real or calculated points to be consistent with network devices. Use same point
identifier as at OWS's for access of points at OT to eliminate cross-reference or look-up
tables.

2.2 LOCAL CONTROL UNIT (LCU)

A Provide multiple control functions for typical built-up and package HVAC systems, hydronic
systems and electrical systems.

2 Minimum of 16 1/0 points of which minimum be 4 AOs, 4 Als, 4 Dls, 4 DOs.
Points integral to one Building System to be resident on only one controller.

Microprocessor capable of supporting necessary software and hardware to meet specified
requirements as listed in previous MCU article with following additions:

A Include minimum interface ports for connection of local computer terminal.

2 Design so that shorts, opens or grounds on input or output will not interfere with other
input or output signals.

.3 Physically separate line voltage (70V and over) circuits from DC logic circuits to permit
maintenance on either circuit with minimum hazards to technician and equipment.

4 Include power supplies for operation of LCU and associated field equipment.

5 In event of loss of communications with, or failure of, MCU, LCU to continue to perform
control. Controllers that use defaults or fail to open or close positions not acceptable.

.6 Provide conveniently located screw type or spade lug terminals for field wiring.

2.3 POINT NAME SUPPORT
1 Controllers (MCU, LCU) to support PSPC point naming convention as defined in Section

25 05 01- EMCS: General Requirements.

Partie 3 Execution

3.1 LOCATION
1 Location of Controllers to be approved by Departmental Representative.

3.2 INSTALLATION
A Install Controllers in secure locking enclosures as indicated by Departmental Representative.
2 Provide necessary power from local 120V branch circuit panel for equipment.

.3 Install tamper locks on breakers of circuit breaker panel.
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4 Use uninterruptible Power Supply (UPS) and emergency power when equipment must operate in
emergency and co-ordinating mode.

END OF SECTION
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Part 1

1.1

1.2

13

14

General

SUMMARY

Section Includes:

A Control devices integral to the Building Energy Monitoring and Control System (EMCS):

low voltage current transformers.
2 Related Sections:
Section 01 73 00- Execution Requirements.
Section 07 84 00- Firestopping.

Section 25 05 01- EMCS: General Requirements.

Section 25 05 54- EMCS: Identification.

No o hd wiN bk

Sequences of Operation.
Section 26 05 00- Common Work Results for Electrical.
9 Section 26 27 26- Wiring Devices.

o

REFERENCE STANDARDS
American National Standards Institute (ANSI).

A ANSI C12.7, Requirements for Watthour Meter Sockets.
2 ANSVI/IEEE C57.13, Standard Requirements for Instrument Transformers.

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

A ASTM B148, Standard Specification for Aluminum-Bronze Sand Castings.

National Electrical Manufacturer's Association (NEMA).
A NEMA 250, Enclosures for Electrical Equipment (1000 Volts Maximum).

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

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

Canadian Standards Association (CSA International).

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

Electrical Installations.

DEFINITIONS

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

ACTION AND INFORMATIONAL SUBMITTALS

Section 25 01 11- EMCS: Start-Up, Verification and Commissioning.

Section 25 90 01- EMCS: Site Requirements Applications and Systems

Section 25 05 02- EMCS: Shop Drawings, Product Data and Review Process.

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

25 05 02- EMCS: Submittals and Review Process.
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2 Pre-Installation Tests.

A 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:
A Submit manufacturer's installation instructions for specified equipment and devices.
15 EXISTING CONDITIONS
A Cutting and Patching: in accordance with Section 01 73 00- Execution Requirements

supplemented as specified herein.

Repair surfaces damaged during execution of Work.

3 Turn over to Departmental Representative existing materials removed from Work not identified for
re-use.
Part 2 Products
2.1 GENERAL
A 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 heat resistant.
3 Operating conditions: 0-32 degrees C with 10 - 90% RH (non-condensing) unless otherwise
specified.
A4 Terminations: use standard conduit box with slot screwdriver compression connector block unless

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

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

Outdoor installations: use weatherproof construction in NEMA 4 enclosures.

.8 Devices installed in user occupied space not exceed Noise Criteria (NC) of 35. Noise generated
by any device must not be detectable above space ambient conditions.

9 Range: including temperature, humidity, pressure, as indicated in I/O summary in Section
25 90 01- EMCS: Site Requirements, Applications and System Sequences of Operation.

2.2 TEMPERATURE SWITCHES
A Requirements:

1 Operate automatically. Reset automatically, except as follows:
A Low temperature detection: manual reset.
2 High temperature detection: manual reset.

2 Adjustable setpoint and differential.

3 Accuracy: plus or minus 1 degrees C.

4 Snap action rating: 120V, 15 amps, 24V DC as required. Switch to be DPST for hardwire

and EMCS connections.
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5 Type as follows:

A Room: for wall mounting on standard electrical box without protective guard as
indicated.

2 Duct, general purpose: insertion length = 460 mm.

3 Thermowell: stainless steel, with compression fitting for NPS 34 thermowell.
Immersion length: 100 mm.

4 Low temperature detection: continuous element with 6000 mm insertion length,
duct mounting, to detect coldest temperature in any 30 mm length.

5 Strap-on: with helical screw stainless steel clamp.

2.3
A
2.4
A
2
3
2.5
A
2

ELECTROMECHANICAL RELAYS

Requirements:

A Double voltage, DPDT, plug-in type with termination base.

2 Coils: rated for 120V AC. Other voltage: provide transformer.
3 Contacts: rated at 5 amps at 120 V AC.

4 Relay to have visual status indication

SOLID STATE RELAYS

General:

A Relays to be socket or rail mounted.

2 Relays to have LED Indicator

3 Input and output Barrier Strips to accept 14 to 28 AWG wire.

4 Operating temperature range to be -20 degrees C to 70 degrees C.

5 Relays to be CSA Certified.

.6 Input/output Isolation Voltage to be 4000 VAC at 25 degrees C for 1 second maximum
duration.

7 Operational frequency range, 45 to 65 HZ.

Input:

A1 Control voltage, 3 to 32 VDC.

2 Drop out voltage, 1.2 VDC.

3 Maximum input current to match AO (Analog Output) board.

Output.

1 AC or DC Output Model to suit application.

CURRENT TRANSDUCERS

Requirements:

Purpose: combined sensor/transducer, to measure line current and produce proportional signal in
one of following ranges:

A 4-20 mA DC.

2 0-1 volt DC.

3 0-10 volts DC.

4 0-20 volts DC.
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3 Frequency insensitive from 10 - 80 hz.
4 Accuracy to 0.5% full scale.
5 Zero and span adjustments. Field adjustable range to suit motor applications.
.6 Adjustable mounting bracket to allow for secure/safe mounting inside MCC.
2.6 CURRENT SENSING RELAYS
A Requirements:
A Suitable to detect belt loss or motor failure.
2 Trip point adjustment, output status LED.
3 Split core for easy mounting.
A4 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.
2.7 CONTROL VALVES
A Body: globe style.
A Flow characteristic as indicated on control valve schedule: quick opening.
2 Flow factor (KV) as indicated on control valve schedule: CV in imperial units.
3 Normally closed, as indicated.
4 Two port, as indicated.
5 Leakage rate ANSI class 1V, 0.01% of full open valve capacity.
.6 Packing easily replaceable.
7 Stem, stainless steel.
.8 Plug and seat, brass.
.9 Disc, replaceable, material to suit application.
.10 NPS 2 and under:
1 Screwed National Pipe Thread (NPT) tapered female connections.
2 Valves to ANSI Class 250, valves to bear ANSI mark.
.3 Rangeability 50:1 minimum.
A1 NPS 2% and larger:
1 Flanged connections.
2 Valves to ANSI Class 250 as indicated, valves to bear ANSI mark.
.3 Rangeability 100:1 minimum.
2.8 WIRING

A1 In accordance with Section 26 27 26- Wiring Devices.
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Part 3 Execution
3.1 INSTALLATION

A 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 | 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.

Fire stopping: provide space for fire stopping in accordance with Section [07 84 00- Firestopping].
Maintain fire rating integrity.

.6 Electrical:
A Complete installation in accordance with Section 26 05 00- Common Work Results for
Electrical.
3.2 PANELS
A 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.
3.3 PRESSURE AND DIFFERENTIAL PRESSURE SWITCHES AND SENSORS
A1 Install isolation valve and snubber on sensors between sensor and pressure source where code
allows.
A1 Protect sensing elements on steam and high temperature hot water service with pigtail

syphon between valve and sensor.

3.4 IDENTIFICATION
A Identify field devices in accordance with Section 25 05 54- EMCS: Identification.
35 TESTING AND COMMISSIONING
A Calibrate and test field devices for accuracy and performance in accordance with Section

2501 11- EMCS: Start-up, Verification and Commissioning.

END OF SECTION
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Part 1 General
11 SUMMARY
A Section Includes:
A At minimum detailed narrative description of Sequence of Operation of each system
including ramping periods and reset schedules.
A Control Description Logic (CDL) for each system.
2 Input/Output Point Summary Tables for each system.
3 System Diagrams consisting of the following; EMCS System architectural

diagram, Control Design Schematic for each system (as viewed on OWS),
System flow diagram for each system with electrical ladder diagram for MCC
starter interface.

1.2 REFERENCE STANDARDS
A Public Works and Government Services Canada (PSPC) / Real Property Branch / Architectural
and Engineering Services.
A MD13800, Energy Management and Control Systems (EMCS) Design Manual. English:
ftp://ftp.pwgsc.gc.ca/rps/docentre/mechanical/me214-e.pdf
1.3 SEQUENCING
A Present sequencing of operations for system, in accordance with MD13800 - Energy
Management and Control Systems (EMCS) Design Manual.
2 Sequencing of operations for system as follows:
A Transfer fans
A When the system is shut down: Fans are stopped
2 When the system starts: The fans start-up is done on a programmable schedule
of the programmable digital controller (CNP). It may also start-up with a special
command.
2 Heat Pumps
A1 When the system is shut down: The supply fan is off. The compressor is off.
2 When the system starts: The heat pumps start-up on a programmable schedule
of the CNP. It may also start-up with a special command.
.3 Rooms with occupancy detectors
A Inoccupied mode: The fan and the compressor are off. If the room

temperature is inferior to 14°C or if the lighting fixtures are off, the heat
pump starts.

2 Occupied mode: The fan and the compressor turn on. The reversing
valve and the compressor are modulated in order to maintain setpoint
temperature.

1 Cooling mode: if the room sensor indicates that the temperature
is 0.6°C higher than the setpoint, the compresseur is modulated
in order to maintain the setpoint.
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Part 2

2.1

Part 3

3.1

Products

NOT USED

Execution

NOT USED

2 Heating: if the room sensor indicated that the temperature is
0.6°C lower than the setpoint, the reversing valve is modulated
until the setpoint is mainteained.

Rooms without occupancy

A The fan and the compressor turn on. The reversing valve and the
compressor are modulated in order to maintain setpoint temperature.

A Cooling mode: if the room sensor indicates that the temperature
is 0.6°C higher than the setpoint, the compresseur is modulated
in order to maintain the setpoint.

2 Heating: if the room sensor indicated that the temperature is 0.6°C lower
than the setpoint, the reversing valve is modulated until the setpoint is
mainteained.

END OF SECTION
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Part 1

1.1

12

13

.6

General

REFERENCE STANDARDS
The current edition of reference should always be used.
CSA Group

A CSA C22.1, Canadian Electrical Code, Part 1 (23 Edition), Safety Standard for Electrical
Installations.

2 CAN3-C235, Preferred Voltage Levels for AC Systems, 0 to 50,000 V.
Institute of Electrical and Electronics (IEEE)/National Electrical Safety Code Product Line (NESC)
A IEEE SP1122, The Authoritative Dictionary of IEEE Standards Terms, 7th Edition.

DEFINITIONS

Electrical and electronic terms: unless otherwise specified or indicated, terms used in these
specifications, and on drawings, are those defined by IEEE SP1122.

ACTION AND INFORMATIONAL SUBMITTALS

Submit in accordance with Section 01 33 00- Submittal Procedures.

Product Data:

A1 Submit manufacturer's instructions, printed product literature and data sheets.
Submit for review single line electrical diagrams under plexiglass and locate in electoral room.

Submit for review fire alarm riser diagram, plan and zoning of building under plexiglass at fire
alarm control panel and annunciator.

Shop drawings:
A Submit drawings stamped and signed by professional engineer registered or licensed in
Province, Canada.

2 Submit wiring diagrams and installation details of equipment indicating proposed location,
layout and arrangement, control panels, accessories, piping, ductwork, and other items
that must be shown to ensure co-ordinated installation.

3 Identify on wiring diagrams circuit terminals and indicate internal wiring for each item of
equipment and interconnection between each item of equipment.

4 Indicate of drawings clearances for operation, maintenance, and replacement of
operating equipment devices.

5 If changes are required, notify Departmental Representative of these changes before
they are made.
Certificates:

A Provide CSA certified material and equipment.

2 Where CSA certified equipment or material is not available, submit such material and
equipment to authority having jurisdiction approval before delivery to site.

3 Submit test results of installed electrical systems and instrumentation.
4 Permits and fees: in accordance with General Conditions of contract.
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5 Submit, upon completion of Work, load balance report as described in PART 3 - LOAD
BALANCE.
.6 Submit certificate of acceptance from authority having jurisdiction upon completion of

Work to Departmental Representative.

7 Manufacturer's Field Reports: submit to Departmental Representative manufacturer's written
report, within 3 days of review, verifying compliance of Work and electrical system and
instrumentation testing, as described in PART 3 - FIELD QUALITY CONTROL.

14 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data.
A Provide for each system and principal item of equipment as specified in technical
sections for use by operation and maintenance personnel.
2 Operating instructions to include following:
A Wiring diagrams, control diagrams, and control sequence for each principal

system and item of equipment.

Start up, proper adjustment, operating, lubrication, and shutdown procedures.

Safety precautions.

Procedures to be followed in event of equipment failure.

Other items of instruction as recommended by manufacturer of each system or

item of equipment.

.3 Print or engrave operating instructions and frame under glass or in approved laminated
plastic.

4 Post instructions where directed.

5 For operating instructions exposed to weather, provide weather-resistant materials or
weatherproof enclosures.

.6 Ensure operating instructions will not fade when exposed to sunlight and are secured to
prevent easy removal or peeling.

th w i

15 DELIVERY, STORAGE AND HANDLING
1 Deliver, store and handle materials in accordance with manufacturer's written instructions.

2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

3 Storage and Handling Requirements:

A Store materials and in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.
2 Store and protect materials and equipment from nicks, scratches, and blemishes

3 Replace defective or damaged materials with new.
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2.1
A
2
3
2.2
A
2
3
2.3
1
2
2.4
1

Products

DESIGN REQUIREMENTS
Operating voltages: to CAN3-C235.

Motors, electric heating, control and distribution devices and equipment to operate satisfactorily at
60 Hz within normal operating limits established by above standard.

A Equipment to operate in extreme operating conditions established in above standard
without damage to equipment.

Language operating requirements: provide identification labels or nameplates for control items in
English and French.

Use one label or nameplate for each language.

Areas protected by sprinklers

A Except otherwise noted, the building is protected by an automatic fire extinguishing
system (water sprinklers).
2 All electrical equipment having openings for ventilation, bus duct connection, etc., shall

be designed for installation in sprinkler protected rooms. This applies, among others, on
transformers, distribution centers, sub-stations, etc.

3 The construction and installation of equipment shall prevent the water from sprinkler
system to penetrate into the equipment and touch live parts or components.
4 Insure that water coming from sprinkler system which could remain on top equipment

cannot enter inside the panel box by openings for penetration of conduits, cables, bus
ducts, etc. Use watertight connectors. Seal all penetrations on top of electrical
apparatus.

MATERIALS AND EQUIPMENT

Provide material and equipment in accordance with Section 01 61 00- Common Product
Requirements.

Equipment and material to be CSA certified. Where CSA certified material and equipment are not
available, obtain special approval from authority having jurisdiction before delivery to site and
submit such approval as described in PART 1 - ACTION AND INFORMATIONAL SUBMITTALS.

Factory assembles control panels and component assemblies.

ELECTRIC MOTORS, EQUIPMENT AND CONTROLS

Verify installation and co-ordination responsibilities related to motors, equipment and controls, as
indicated.

Control wiring and conduit: in accordance with Section 26 05 21 — Wires and Cables (0-1000 V)
and 26 05 34 — Conduits, Conduit Fastenings and Conduit Fittings except for conduit, wiring and
connections below 50 V which are related to control systems specified in mechanical sections.

WARNING SIGNS

Warning Signs: in accordance with requirements of Departmental Representative and authority
having jurisdiction.
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2.5 WIRING TERMINATIONS

A Ensure lugs, terminals, screws used for termination of wiring are suitable for either copper or
aluminum conductors.

2.6 OPENINGS

A Obtain approval of a Structural Engineer before drilling or inserting a sleeve in a load-bearing
element, slab or other structural elements.

2 The contractor is responsible for all damage and breakage due to its openings. Use all technical
means available to ensure not to damage existing pipes, cables or structural elements with the
opening.

3 Before making an opening, the contractor must use one of these technical means to detect the
presence of conduit, wiring or structural element:

A Radian thermography;

2 Metal detector for metal conduits;
3 Radars;

4 X-ray.

4 Make the openings so that the ridge are level and clean and ensure that the sealing gasket is the
least visible as possible. Achieve airtight seals between the structures and pipes, conduits and
sleeves.

5 All filling and sealing work must be done to maintain the performance and integrity of the fire

resistance required for the construction of floors, walls and ceilings.

2.7 EQUIPMENT IDENTIFICATION
A Identify all electrical equipment with nameplates as follows:

A Nameplates: lamicoid plastic 3 mm thick plastic engraving sheet, black face, white core
for all equipment connected to a normal source, for fire alarm equipment use red face
and white core for all equipment connected to an emergency source use orange face and
white core lettering accurately aligned and engraved into core mechanically attached with
self tapping screws.

2 Sizes as follows:

NAMEPLATE SIZES

Size 1 10 x 50 mm 1 line 3 mm high letters
Size 2 12 x 70 mm 1 line 5 mm high letters
Size 3 12 x 70 mm 2 lines 3 mm high letters
Size 4 20 x 90 mm 1 line 8 mm high letters
Size 5 20 x 90 mm 2 lines 5 mm high letters
Size 6 25 x 100 mm 1 line 12 mm high letters
Size 7 25 x 100 mm 2 lines 6 mm high letters

Wording for nameplates will be provided by the Departmental Representative.

3 Wording on nameplates and labels to be approved by Departmental Representative prior to
manufacture.

Allow for minimum of twenty-five (25) letters per nameplate.

Nameplates for terminal cabinets and junction boxes to indicate system and/or voltage
characteristics.
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.10

A1

A2

2.8

2.9

Identify equipment with Size 3 labels engraved "ASSET INVENTORY NO. Number all
equipment according to the Departmental Representative instructions.

Disconnects, starters and contactors: indicate equipment being controlled and voltage.
Terminal cabinets and pull boxes: indicate system and voltage.

Transformers: indicate capacity, primary and secondary voltages.

120/208 V and 347/600 V utilisation Panels

A Identify each circuit in panels with a typewritten list inserted in a clear plastic pouch
attached to the inside of the door. The number of each circuit shall be the same as that
shown in the drawings

2 For modifications in electrical panels, provide a new typewritten list indicating existing
and modified circuits.

Power Sockets and Switches

A Identify each electrical outlet, by its circuit number and panel , with a sticker installed on
the outside of the plate.

2 The sticker will be made with a device similar to the Brother P-Touch 2000 model. It will
be with black characters on white adhesive, 16-point format and normal style.

3 15/20 A Sockets installed for maintenance must be identified with a label marked "FOR

MAINTENANCE ONLY".
Lighting fixtures

A Using a large marker with indelible ink, identify the nominal lumens delivered from all
LED lighting fixtures on a visible side of the fixture through the ceiling plenum.

2 Apply a ¥2-inch red sticker to luminaires connected to the emergency.

3 Using a large marker with indelible ink identify the source (panel) and circuit (s) number

(s) of all wires through the junction boxes and pull boxes when they are Located in an
unfinished space, and with a PTouch label in the finished places.
WIRING IDENTIFICATION

Identify wiring with permanent indelible identifying markings, numbered, on both ends of phase
conductors of feeders and branch circuit wiring.

Maintain phase sequence and colour coding throughout.
Colour coding: to CSA C22.1.

Use colour coded wires in communication cables, matched throughout system.

CONDUIT AND CABLE IDENTIFICATION
Colour code conduits, boxes and metallic sheathed cables.

Code with plastic tape at points where conduit or cable enters wall, ceiling, or floor, and at 15 m
intervals. Similar tape as per « Scoth 35 Electrical Vinyl Color Coding Tape » by 3M.

Color tape: 25 mm wide for prime color and 20 mm wide for auxiliary color. and should concord
with existing color code in the building :

A .1 Normal 347 / 600V: Dark Blue
2 .2 Emergency 347 / 600V: Purple
3 .3 Normal 120 / 208V: Yellow

4 .4 Emergency 120/ 208V: Orange
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2.10

Part 3

3.1

3.2

3.3

3.4

3.5

5 .5 Emergency Telephone and Fire Alarm: Red
6 .6 Plain Telephone: Pale Green
7 .7 Communication network: Brown
8 .8 Intrusion Alarm: Black

9 .9 25kV Network: White

.10 .10 Antenna, TV (Cable): Dark green

A1 .11 Low voltage control: Sky blue

FINISHES

Shop finish metal enclosure surfaces by application of rust resistant primer inside and outside,
and at least two coats of finish enamel.

Execution

EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have been remedied from

Departmental Representative.

INSTALLATION

Do complete installation in accordance with CSA C22.1 except where specified otherwise.

Do overhead and underground systems in accordance with CAN/CSA-C22.3 No.1 except where
specified otherwise.

NAMEPLATES AND LABELS

Ensure manufacturer's nameplates, CSA labels and identification nameplates are visible and
legible after equipment is installed.

CONDUIT AND CABLE INSTALLATION

Install conduit and sleeves prior to pouring of concrete.

A Sleeves through concrete: schedule 40 steel pipe, sized for free passage of conduit, and
protruding 50 mm.

If plastic sleeves are used in fire rated walls or floors, remove before conduit installation.
Install cables, conduits and fittings embedded or plastered over, close to building structure so
furring can be kept to minimum.

LOCATION OF OUTLETS

Locate outlets in accordance with Section 26 05 32- Outlet Boxes, Conduit Boxes and Fittings.

Do not install outlets back-to-back in wall; allow minimum 150 mm horizontal clearance between
boxes.
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3 Change location of outlets at no extra cost or credit, providing distance does not exceed
3000 mm, and information is given before installation.
A4 Locate light switches on latch side of doors.
3.6 MOUNTING HEIGHTS
A 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 specified or indicated, verify with Departmental
Representative before proceeding with installation.
3 Install electrical equipment at following heights as shown on drawings.
3.7 CO-ORDINATION OF PROTECTIVE DEVICES
A Ensure circuit protective devices such as overcurrent trips, relays and fuses are installed to

required values and settings.

3.8 FIELD QUALITY CONTROL
A1 Load Balance:

A Measure phase current to panelboards with normal loads (lighting) operating at time of
acceptance; adjust branch circuit connections as required to obtain best balance of
current between phases and record changes.

2 Measure phase voltages at loads and adjust transformer taps to within 2% of rated
voltage of equipment.
3 Provide upon completion of work, load balance report as directed in PART 1 - ACTION

AND INFORMATIONAL SUBMITTALS, phase and neutral currents on panelboards, dry-
core transformers and motor control centres, operating under normal load, as well as
hour and date on which each load was measured, and voltage at time of test.

2 Conduct following tests in accordance with Section 01 45 00- Quality Control.
A1 Power distribution system including phasing, voltage, grounding and load balancing.
2 Circuits originating from branch distribution panels.
3 Lighting and its control.
4 Motors, heaters and associated control equipment including sequenced operation of

systems where applicable.

5 Systems: fire alarm and communications.

.6 Insulation resistance testing:
1 Megger circuits, feeders and equipment up to 350 V with a 500 V instrument.
2 Megger 350-600 V circuits, feeders and equipment with a 1000 V instrument.
.3 Check resistance to ground before energizing.

Carry out tests in presence of Departmental Representative.

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

5 Manufacturer's Field Services:
A 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 - ACTION AND INFORMATIONAL SUBMITTALS.
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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.
3.9 SYSTEM STARTUP

3.10

3.11

A Instruct Departmental Representative and operating personnel in operation, care and
maintenance of systems, system equipment and components.

CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11- Cleaning.

3 Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

SEISMIC PROTECTION

A General
A Contractor is responsible to evaluate, furnish and install seismic protection for all
technical components installed under his responsibility.
2 Hire an Engineer, member in good standing of the Ordre des ingénieurs du Québec, for

the evaluation of the seismic risk and calculation of seismic force resisting systems. The
hired Engineering shall demonstrate recognized expertise in seismic protection.
Contractor shall provide his contact details no more than two (2) weeks after contract
signature.

3 During an earthquake, seismic protection devices shall prevent permanent displacements
and damages caused by vertical and horizontal motions and overturns.

2 Design criterias
A Site class of the building is E.
2 The building’s risk category is « civil protection ».
.3 Height of building
A See architectural drawing.
3 Evaluation and mitigation of seismic effects
1 Evaluation of seismic effects shall be done as per requirements of sub-section 4.1.8 of
the Code de construction du Québec 2010, Chapter 1 (CNB 2010 et modifications du
Québec).
2 Seismic force resisting systems shall be designed as per following standards:
. NFPA 13 et 20;
o SMACNA — Seismic Restraint Manual Guidelines for Mechanical System;
. ASHRAE — Seismic and Wind Design;
. FEMA,;
o Engineering documents from earthquake-resistant devices manufacturers.
A4 Evaluation and mitigation of seismic effects report
A1 Submit to the Engineer the evaluation and mitigation of seismic effects report before

beginning the installation of the technical components.
2 The report shall include, at least, the following information:
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A General data for the project:
L] Location of the building;
. General description of the building including height of the building (hn);
. Site class at the location of the building;
. Importance category of the building;Civil protection
. Value of Sa (0.2);
" Value of Fa;
" Value of le;
2 List of all technical components included in the contract which need to be have
an evaluation of the seismic effects.
3 List of all technical components which may be exampted with the justifications.
4 For each technical component (CT) the evaluation of the seismic effect and the
seismic force resisting system applied. Include following elements:
" Identification of the CT as per drawings and specifications;
" Location of the CT including height (hx);
" Description of CT including:
o] Type of equipment;
o] Make and model;
o] Dimensions;
o] Weight;
0 Category and values of Cp, Ar et Rp.
" Calculation of lateral force Vp, and forces on building structure;
" Description of the resisting system applied, including:
o] Make and model of chosen material;
o] Installation drawing specific for this project;
o] Drawing showing the location of the seismic resisting systems.
5 For each CT located on the ground, on a slab or on an equipment base, the

overturn force calculation and description of the resisting system. Included
following elements:

" Identification of the CT as per drawings and specifications;
" Location of the CT including height (hx);
" Description of CT including:
o] Type of equipment;
o] Make and model;
o] Dimensions;
o] Weight;
o] Location of gravity center;
" Calculation of the overturn force;
" Description of the resisting system applied, including:
o] Mark and model of chosen material;
o] Installation drawing specific for this project;
o] Drawing showing the location of the seismic resisting systems.
5 Installation
A Install seismic force resisting system as per the indications of the evaluation and
mitigation of seismic effects report.
2 Any modification to the seismic force resisting system for any reason, shall be subject to

a new calculation by the Engineer responsible for the seismic protection, and issued as
an amendment to the report.

.3 Following requirements apply to the installation of electrical and mechanical material:
. Power-driven and drop-in anchors are not permitted for traction loads;
. C-clamps are not allowed to support CT unless they have a retainer mechanism;

° C-clamps are not allowed for seismic resisting systems;




PWGSC COMMON WORK RESULTS FOR ELECTRICAL Section 26 05 00
Relocation of the Canada Revenue

Agency — 6th floor West Tower

R.078221.001 Page 10

. All vibration isolators shall be designed for seismic protection;
Oval bolt adjusting hole are prohibited.

.6 Work approval
A The Engineer who prepared the evaluation and mitigation of seismic effects report shall
inspect the work related to the seismic force resisting systems.
2 Obtain from the seismic protection engineer a written and signed certification indicating

that the seismic force resisting systems have been installed as per the report and the
amendments to the report. Submit this certification before submitting of the work
certificate of compliance.

3 Include in the operation and maintenance manual all documents issued by the seismic
protection engineer.

END OF SECTION
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Part 1 General
11 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 CSA International
A CAN/CSA-C22.2 No.18, Outlet Boxes, Conduit Boxes and Fittings.

2 CAN/CSA-C22.2 No.65, Wire Connectors (Tri-National Standard with UL 486A-486B and
NMX-J-543-ANCE-03).

Electrical and Electronic Manufacturers' Association of Canada (EEMAC)

National Electrical Manufacturers Association (NEMA)

1.2 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for wire

and box connectors and include product characteristics, performance criteria, physical
size, finish and limitations.

1.3 CLOSEOUT SUBMITTALS
Submit in accordance with Section 01 78 00- Closeout Submittals.

2 Operation and Maintenance Data: submit operation and maintenance data for wire and box
connectors for incorporation into manual.

14 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with manufacturer's written instructions.
2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.
3 Storage and Handling Requirements:
A Store materials and in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.
2 Store and protect wire and box connectors from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.
Part 2 Products
2.1 MATERIALS
A Pressure type wire connectors to: CAN/CSA-C22.2 No.65, with current carrying parts of copper

sized to fit copper conductors as required.

2 Fixture type splicing connectors to: CAN/CSA-C22.2 No.65, with current carrying parts of copper
sized to fit copper conductors 10 AWG or less.
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Part 3

3.1

3.2

3.3

Clamps or connectors for mineral insulated cable, armoured cable, TECK cable flexible conduit,
non-metallic sheathed cable as required to: CAN/CSA-C22.2 No.18.

Execution

EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable for wire and box connectors installation in accordance with

manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have been remedied.

INSTALLATION
Remove insulation carefully from ends of conductors and cables:

A Apply coat of zinc joint compound on aluminum conductors prior to installation of
connectors.
2 Install mechanical pressure type connectors and tighten screws with appropriate

compression tool recommended by manufacturer. Installation shall meet secureness
tests in accordance with CAN/CSA-C22.2 No.65.

3 Install fixture type connectors and tighten to CAN/CSA-C22.2 No.65. Replace insulating
cap.
CLEANING

Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11- Cleaning.

Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

END OF SECTION
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Part 1 General
11 PRODUCT DATA
A Submit required product data in accordance with Section 01 33 00- Submittal Procedures.
Part 2 Products
2.1 BUILDING WIRES
A Conductors: stranded for 10 AWG and larger. Minimum size: 12 AWG.
2 Copper conductors: size as indicated, with 600 V insulation of cross-linked thermosetting

polyethylene material rated RW90 XLPE.

2.2 ARMOURED CABLES
A Conductors: insulated, copper, size as indicated. Minimal size: 12 AWG.
2 Type: AC90.
3 Armour: interlocking type fabricated from aluminum strip.
4 Connectors: anti-short-circuit connectors.
Part 3 Execution
3.1 FIELD QUALITY CONTROL
A Perform tests in accordance with Section 26 05 00- Common Work Results for Electrical.
2 Perform tests according to appropriate methods for local conditions And in accordance to
Departmental Representative recommendations.
3 Perform tests before energizing electrical system.
3.2 GENERAL CABLE INSTALLATION
A Terminate cables in accordance with Section 26 05 20- Wire and Box Connectors - (0-1000 V).
2 Cable Colour Coding: to Section 26 05 00- Common Work Results for Electrical.
3 Conductor length for parallel feeders to be identical.
4 Lace or clip groups of feeder cables at distribution centres, pull boxes, and termination points.
5 Wiring in walls: typically drop or loop vertically from above to better facilitate future renovations.

Generally wiring from below and horizontal wiring in walls to be avoided unless indicated.

.6 Branch circuit wiring for surge suppression receptacles and permanently wired computer and
electronic equipment to be 2-wire circuits only, i.e. common neutrals not permitted.

7 Provide numbered wire collars for control wiring. Numbers to correspond to control shop drawing
legend. Obtain wiring diagram for control wiring.

.8 For 120V and 347V single phase circuits install and circulate a neutral conductor for each circuit
with a hot conductor.
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.10
A1

3.3

3.4

3.5

AC90 Cables : maximum length 3 m.
Daisy Chain connections are not accepted.

For heat pumps and transfer fans use a minimum size of 10 AWG conductors

INSTALLATION OF BUILDING WIRES
Install wiring as follows:

A In conduit systems in accordance with Section 26 05 34- Conduits, Conduit Fastenings
and Conduit Fittings.

INSTALLATION OF ARMOURED CABLES

Group cables wherever possible on channels.

INSTALLATION OF NON-METALLIC SHEATHED CABLE
Install cables.

Install straps and box connectors to cables as required.

END OF SECTION
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Partie 1 General
11 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 American National Standards Institute /Institute of Electrical and Electronics Engineers
(ANSV/IEEE)
A ANSI/IEEE 837, IEEE Standard for Qualifying Permanent Connections Used in
Substation Grounding.
1.2 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for

grounding equipment and include product characteristics, performance criteria, physical
size, finish and limitations.

13 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for grounding

equipment for incorporation into manual.

14 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with manufacturer's written instructions.
2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.
3 Storage and Handling Requirements:
A1 Store materials and in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.
2 Store and protect grounding equipment from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.
Partie 2 Products
2.1 EQUIPMENT
A Clamps for grounding of conductor: size as required to electrically conductive underground water
pipe.
2 Ground bus: copper, size as indicated, complete with insulated supports, fastenings, connectors.
3 Non-corroding accessories necessary for grounding system, type, size, material as indicated,

including but not necessarily limited to:

A1 Grounding and bonding bushings.
2 Protective type clamps.
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3 Bolted type conductor connectors.
A4 Thermit welded type conductor connectors.
5 Bonding jumpers, straps.
.6 Pressure wire connectors.
Partie 3 Execution
3.1 EXAMINATION
A Verification of Conditions: verify that conditions of substrate previously installed under other

Sections or Contracts are acceptable for grounding equipment installation in accordance with
manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
3 Proceed with installation only after unacceptable conditions have been remedied.
3.2 INSTALLATION GENERAL
A Install complete permanent, continuous grounding system including, electrodes, conductors,

connectors, accessories. Where EMT is used, run ground wire in conduit.
Install connectors in accordance with manufacturer's instructions.
Protect exposed grounding conductors from mechanical injury.

Make buried connections, and connections to conductive water main, electrodes, using
permanent mechanical connectors or inspectable wrought copper compression connectors to
ANSV/IEEE 837.

5 Use mechanical connectors for grounding connections to equipment provided with lugs.

Soldered joints not permitted.

7 Install flexible ground straps for bus duct enclosure joints, where such bonding is not inherently
provided with equipment.
.8 Make grounding connections in radial configuration only, with connections terminating at single
grounding point. Avoid loop connections.
9 Ground secondary service pedestals.
3.3 EQUIPMENT GROUNDING
A1 Install grounding connections to typical equipment included in, but not necessarily limited to

following list. Service equipment, transformers, conduits & duct systems, frames of motors,
starters, control panels, building steel work and cable trays.
34 GROUNDING BUS

A Install copper grounding bus mounted on insulated supports on wall of electrical room and
communication equipment room.
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35 FIELD QUALITY CONTROL

A Perform tests in accordance with Section 26 05 00- Common Work Results for Electrical.

2 Perform ground continuity and resistance tests using method appropriate to site conditions and to

approval of Departmental Representative and local authority having jurisdiction over installation.
Perform tests before energizing electrical system.

Disconnect ground fault indicator during tests.

3.6 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11- Cleaning.

3 Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

END OF SECTION
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Part 1 General

1.1 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for hangers
and supports and include product characteristics, performance criteria, physical size,
finish and limitations.

1.2 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with manufacturer's written instructions.
2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.
3 Storage and Handling Requirements:
A Store materials and in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.
2 Store and protect hangers and supports from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.
Part 2 Products
2.1 SUPPORT CHANNELS
A U shape, size 41 x 41 mm, 2.5 mm thick, suspended and surface mounted.
Part 3 Execution
3.1 EXAMINATION
A1 Verification of Conditions: verify that conditions of substrate previously installed under other

Sections or Contracts are acceptable for hangers and supports installation in accordance with
manufacturer's written instructions.

A1 Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
3 Proceed with installation only after unacceptable conditions have been remedied.
3.2 INSTALLATION

Secure equipment to masonry, tile and plaster surfaces with lead anchors.
Secure equipment to poured concrete with expandable inserts.

Secure equipment to hollow masonry walls or suspended ceilings with toggle bolts.

N w NP

Secure surface mounted equipment with twist clip fasteners to inverted T bar ceilings. Ensure that
T bars are adequately supported to carry weight of equipment specified before installation.
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.10

A1
12

A3

3.3

Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps designed as
accessories to basic channel members.

Fasten exposed conduit or cables to building construction or support system using straps.

A One-hole steel straps to secure surface conduits and cables 50 mm and smaller.
2 Two-hole steel straps for conduits and cables larger than 50 mm.
3 Beam clamps to secure conduit to exposed steel work.

Suspended support systems.

A Support individual cable or conduit runs with 6 mm diameter threaded rods and spring
clips.
2 Support 2 or more cables or conduits on channels supported by 6 mm diameter threaded

rod hangers where direct fastening to building construction is impractical.
For surface mounting of two or more conduits use channels at adequate intervals.

Provide metal brackets, frames, hangers, clamps and related types of support structures where
indicated or as required to support conduit and cable runs.

Ensure adequate support for raceways and cables dropped vertically to equipment where there is
no wall support.

Do not use wire lashing or perforated strap to support or secure raceways or cables.

Do not use supports or equipment installed for other trades for conduit or cable support except
with permission of other trade and approval of Departmental Representative.

Install fastenings and supports as required for each type of equipment cables and conduits, and
in accordance with manufacturer's installation recommendations.

CLEANING

Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.

A Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11- Cleaning.

Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

END OF SECTION
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Part 1 General
1.1 REFERENCE STANDARDS
A1 The current edition of reference should always be used.
2 Canadian Standards Association (CSA International)
A1 CSA C22.1, Canadian Electrical Code, Part 1.
1.2 ACTION AND INFORMATIONAL SUBMITTALS
A1 Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Provide manufacturer's printed product literature, specifications and datasheet and
include product characteristics, performance criteria, physical size, finish and limitations.
3 Provide shop drawings: in accordance with Section 01 33 00- Submittal Procedures.
1.3 DELIVERY, STORAGE AND HANDLING
A Waste Management and Disposal:
A Separate waste materials for recycling in accordance with Section 01 74 21-

Construction/Demolition Waste Management and Disposal.

Part 2 Products
2.1 JUNCTION AND PULL BOXES
A Construction: welded steel enclosure.
2 Covers Flush Mounted: 25 mm minimum extension all around.
Part 3 Execution
3.1 JUNCTION, PULL BOXES INSTALLATION
A Install pull boxes in inconspicuous but accessible locations.
2 Only main junction and pull boxes are indicated. Install additional pull boxes as required by CSA
C22.1.
3.2 IDENTIFICATION
A Equipment Identification: to Section 26 05 00- Common Work Results for Electrical.

END OF SECTION
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Part 1 General
1.1 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 Canadian Standards Association (CSA International)
A1 CSA C22.1, Canadian Electrical Code, Part 1.
1.2 ACTION AND INFORMATIONAL SUBMITTALS
A1 Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
2 Submit samples for floor box in accordance with Section 01 33 00- Submittal Procedures.
1.3 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with manufacturer's written instructions.
2 Waste Management and Disposal:
A Separate waste materials for recycling in accordance with Section 01 74 21-

Construction/Demolition Waste Management and Disposal.

Part 2 Products

2.1 OUTLET AND CONDUIT BOXES GENERAL

Size boxes in accordance with CSA C22.1.

102 mm square or larger outlet boxes as required.
Gang boxes where wiring devices are grouped.
Blank cover plates for boxes without wiring devices.

347 V outlet boxes for 347 V switching devices.

o vt rd w N R

Combination boxes with barriers where outlets for more than one system are grouped.

2.2 GALVANIZED STEEL OUTLET BOXES
A One-piece electro-galvanized construction.

2 Single or multi gang flush device boxes for flush installation, minimum size 76 x 50 x 38 mm or as
indicated. 102 mm square outlet boxes when more than one conduit enters one side with
extension and plaster rings as required.

3 Utility boxes for outlets connected to surface-mounted EMT conduit, minimum size 102 x 54 x
48 mm.
4 102 mm square or octagonal outlet boxes for lighting fixture outlets.

Extension and plaster rings for flush mounting devices in finished plaster or tile walls.

2.3 CONDUIT BOXES

A Cast aluminum FS boxes with factory-threaded hubs and mounting feet for surface wiring of
devices.
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2.4 FITTINGS - GENERAL
Bushing and connectors with nylon insulated throats.
Knock-out fillers to prevent entry of debris.

Conduit outlet bodies for conduit up to 35 mm and pull boxes for larger conduits.
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Double locknuts and insulated bushings on sheet metal boxes.

Part 3 Execution

3.1 INSTALLATION
A Support boxes independently of connecting conduits.

2 Fill boxes with paper, sponges or foam or similar approved material to prevent entry of debris
during construction. Remove upon completion of work.

3 For flush installations mount outlets flush with finished wall using plaster rings to permit wall finish
to come within 6 mm of opening.

4 Provide correct size of openings in boxes for conduit, mineral insulated and armoured cable
connections. Do not install reducing washers.

Vacuum clean interior of outlet boxes before installation of wiring devices.

.6 Identify systems for outlet boxes as required.

END OF SECTION
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Part 1 General

11 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 Canadian Standards Association (CSA International)

A CAN/CSA C22.2 No. 18, Outlet Boxes, Conduit Boxes, Fittings and Associated
Hardware, A National Standard of Canada.

2 CSA C22.2 No. 45, Rigid Metal Conduit.
3 CSA C22.2 No. 56, Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit.
A4 CSA C22.2 No. 83, Electrical Metallic Tubing.
5 CSA C22.2 No. 211.2, Rigid PVC (Unplasticized) Conduit.
.6 CAN/CSA C22.2 No. 227.3, Non metallic Mechanical Protection Tubing (NMPT), A
National Standard of Canada (February 2006).
1.2 ACTION AND INFORMATIONAL SUBMITTALS
A1 Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
2 Product data: submit manufacturer's printed product literature, specifications and datasheets.
A Submit cable manufacturing data.
3 Quality assurance submittals:
A Test reports: submit certified test reports.
2 Certificates: submit certificates signed by manufacturer certifying that materials comply
with specified performance characteristics and physical properties.
3 Instructions: submit manufacturer's installation instructions.
1.3 WASTE MANAGEMENT AND DISPOSAL
A Separate waste materials for recycling in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.
2 Place materials defined as hazardous or toxic waste in designated containers.
3 Ensure emptied containers are sealed and stored safely for disposal away from children.
Part 2 Products
2.1 CABLES AND REELS
A Provide cables on reels or coils.
A1 Mark or tag each cable and outside of each reel or coil, to indicate cable length, voltage

rating, conductor size, and manufacturer's lot number and reel number.
2 Each coil or reel of cable to contain only one continuous cable without splices.

3 Identify cables for exclusively dc applications.
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2.2 CONDUITS

A Rigid metal conduit: to CSA C22.2 No. 45, galvanized steel threaded.

2 Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with couplings.

3 Rigid pvc conduit: to CSA C22.2 No. 211.2.

A4 Flexible metal conduit: to CSA C22.2 No. 56, liquid-tight flexible metal, steel.
2.3 CONDUIT FASTENINGS

A One hole steel straps to secure surface conduits 50 mm and smaller.

A Two hole steel straps for conduits larger than 50 mm.

Beam clamps to secure conduits to exposed steel work.
Channel type supports for two or more conduits at adequate intervals.

Threaded rods, 6 mm diameter, to support suspended channels.

2.4 CONDUIT FITTINGS

A Fittings: to CAN/CSA C22.2 No. 18, manufactured for use with conduit specified. Coating: same
as conduit.

Ensure factory "ells" where 90 degrees bends for 25 mm and larger conduits.

3 Watertight connectors and couplings for EMT.
A Set-screws are not acceptable.
25 FISH CORD
A Polypropylene.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
A Compliance: comply with manufacturer's written recommendations or specifications, including

product technical bulletins, handling, storage and installation instructions, and datasheets.

3.2 INSTALLATION

A Install conduits to conserve headroom in exposed locations and cause minimum interference in
spaces through which they pass.

Conceal conduits except in mechanical and electrical service rooms.
Use epoxy coated conduit in corrosive areas.

Use electrical metallic tubing (EMT) when conduits are indoors and above 2.4 m above the floor
finish in condition that they would not be subject to mechanical injury.

5 Use rigid pvc conduit in corrosive areas.

Use flexible metal conduit connection to surface or recessed fluorescent fixturesand for work in
movable metal partitions.

Use liquid tight flexible metal conduit for connection to motors or vibrating equipment.

.8 Use explosion proof flexible connection for connection to explosion proof motors.
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9 Minimum conduit size: 21 mm.
10 Bend conduit cold:
A Replace conduit if kinked or flattened more than 1/10th of its original diameter.
A1 Mechanically bend steel conduit over 21 mm diameter.
A2 Field threads on rigid conduit must be of sufficient length to draw conduits up tight.
A3 Install fish cord in empty conduits.
14 Run 2 x 25 mm spare conduits up to ceiling space from each flush panel.
A Terminate these conduits in 152 x 152 x 102 mm junction boxes in ceiling space or in
case of an exposed concrete slab, terminate each conduit in surface type box.
15 Remove and replace blocked conduit sections.
A Do not use liquids to clean out conduits.
.16 Dry conduits out before installing wire.
A7 In each EMT conduit , install a green RW90 conductor for the continuity of mass
.18 A]!I conduits should have mechanical and electrical coupling with the closest available continuity
0
3.3 SURFACE CONDUITS
A Run parallel or perpendicular to building lines.
2 Locate conduits behind infrared or gas fired heaters with 1.5 m clearance.
3 Run conduits in flanged portion of structural steel.
4 Group conduits wherever possible on suspended channels.
5 Do not pass conduits through structural members except as indicated.
.6 Do not locate conduits less than 75 mm parallel to steam or hot water lines with minimum of 25
mm at crossovers.
3.4 CONCEALED CONDUITS
Run parallel or perpendicular to building lines.
Do not install horizontal runs in masonry walls.
3 Do not install conduits in terrazzo or concrete toppings.
3.5 CLEANING
A Proceed in accordance with Section 01 74 11- Cleaning.
2 On completion and verification of performance of installation, remove surplus materials, excess
materials, rubbish, tools and equipment.
3 Waste Management: separate waste materials in accordance with Section 01 74 21-

Construction/Demolition Waste Management and Disposal.

END OF SECTION
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Part 1

1.1

1.2

13

Part 2

2.1
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General

REFERENCE STANDARDS
The current edition of reference should always be used.

Canadian Standards Association (CSA International)

A CAN/CSA C22.1 N0.126.1, Metal Cable Tray Systems.
National Electrical Manufacturers Association (NEMA)

A NEMA FG 1, Fibreglass and Cable Tray Systems.

2 NEMA VE 1, Metal Cable Tray Systems.

3 NEMA VE 2, Cable Tray Installation Guidelines.

ACTION AND INFORMATIONAL SUBMITTALS
Provide submittals in accordance with Section 01 33 00- Submittal Procedures.

Product Data: submit manufacturer's product data sheets for cable tray indicating dimensions,
materials, and finishes, including classifications and certifications.

Shop Drawings: submit shop drawings showing materials, finish, dimensions, accessories, layout,
and installation details.

Identify types of cabletroughs used.

Show actual cabletrough installation details and suspension system.

WASTE MANAGEMENT AND DISPOSAL

Separate waste materials in accordance with Section 01 74 21- Construction/Demolition Waste
Management and Disposal.

Products

CABLETROUGH

Cabletroughs and fittings: toCAN/CSA C22.1 No. 126.1.
Ladder type, Class C1 to CAN/CSA C22.2 No. 126.1.
Trays: galvanized steel as indicated.

Fittings: horizontal elbows, end plates, drop outs, vertical risers and drops, tees, wyes, expansion
joints and reducers where required, manufactured accessories for cabletrough supplied.

A Radii on fittings: 300 mm minimum.
Solid covers for complete cabletrough system including fittings.
Barriers where different voltage systems are in same cabletrough.

Ground cable trays with #2 AWG bare copper conductor attached to each tray section in
accordance with CEC requirements.

Provide fire stop material at firewall penetrations.
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2.2 SUPPORTS
A Provide splices, supports for a continuously grounded system as required.
Part 3 Execution
3.1 INSTALLATION
A Install complete cabletrough system in accordance with NEMA VE 2.
2 Support cabletrough on both sides.
3 Remove sharp burrs or projections to prevent damage to cables or injury to personnel.

END OF SECTION
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Part 1 General
1.1 REFERENCE STANDARDS

A The current edition of reference should always be used.

2 CSA International

A CSA C22.2 No.184.1, Solid-State Dimming Controls (Bi-national standard with UL 1472).

1.2 ACTION AND INFORMATIONAL SUBMITTALS

A Submit submittals in accordance with Section 01 33 00- Submittal Procedures.

2 Product Data:

A Submit manufacturer's printed product literature and data sheets for lighting control
devices and include product characteristics, performance criteria, physical size, finish and
limitations.

1.3 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with manufacturer's written instructions.
2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.
3 Storage and Handling Requirements:

A Store materials in accordance with manufacturer's recommendations in clean, dry, well-
ventilated area.

2 Store and protect lighting devices from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

Part 2 Products
21 EQUIPMENT - DESCRIPTION
A Dimming system: to CSA C22.2 No.184.1, packaged in accordance with Canadian Code for
Preferred Packaging guidelines.
A Components: an integrated system from one manufacturer.
2 Dimmers shall be as follows:
A Slider type with "off" position or with "ON-OFF" switch;
2 Decorative front plate;

Low voltage electronic circuits;

For fluorescent lighting;

System to include approved radio, VCR and TV interference suppressors.
System voltage as indicated.

Dimming systems must be compatible with lighting fixtures & lamps provided by the Client.
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Acceptable manufacturers: Lutron series Nova T or approved equivalent.
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2.2 BALLASTS
A Ballasts: in accordance with Section 26 50 00- Lighting.
Part 3 Execution
3.1 EXAMINATION
A Verification of Conditions: verify conditions of substrates and surfaces to receive lighting control

devices previously installed under other Sections or Contracts are acceptable for product
installation in accordance with manufacturer's instructions prior to lighting control devices

installation.
A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
3 Proceed with installation only after unacceptable conditions have been remedied.
3.2 INSTALLATION
A Install components comprising dimming system in accordance with manufacturer's instructions,

and as indicated.

Install wiring, shielding, grounding in accordance with manufacturer's instructions.

3 Ensure shielded leads between intensity selector potentiometer and intensity controls]have outer
insulating jackets and are connected to ground at one point only.

4 Radio, VCR, TV and intercom wiring:
| Minimum of 1.8 m away from dimming circuitry.
2 Where crossing of wiring is essential, ensure grounded shields surround intercom wiring,

and crossings take place at 90 degrees.
5 Locate intensity controls and "on-off" switches as indicated.

Ensure positive, low resistance lamp to pin contact within lampholder.

7 Ensure connections are correctly made and to same phase before energizing.

3.3 FIELD QUALITY CONTROL
A Perform tests in accordance with Section 26 05 00- Common Work Results for Electrical.
2 Demonstrate dimming systems are installed as indicated.

Demonstrate dimming systems operate as intended and there are no problems in starting lamps,
nor in keeping them lit, and free of perceptible flicker setting of dimming intensity control.

4 Demonstrate that no radio, VCR or TV interference is carried by system and that there is no
interference between dimming system and locally used infrared-based remote/integral controls.

3.4 ADJUSTING

A Adjust lighting control devices for correct function and operation in accordance with
manufacturer's written instructions.

3.5 CLEANING

A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
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A Leave Work area clean at end of each day.

2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11- Cleaning.

3 Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

3.6 PROTECTION
A Protect installed products and components from damage during construction.
2 Repair damage to adjacent materials caused by lighting control devices installation.

END OF SECTION
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Partie 1 General
1.1 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 CSA International
A1 CSA C22.2 No.29, Panelboards and Enclosed Panelboards.
1.2 ACTION AND INFORMATIONAL SUBMITTALS
A1 Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for

panelboards and include product characteristics, performance criteria, physical size,
finish and limitations.

3 Shop Drawings:

A Include on drawings:
A Electrical detail of panel, branch breaker type, quantity, ampacity and enclosure
dimension.
1.3 CLOSEOUT SUBMITTALS

Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for panelboards for
incorporation into manual.
14 DELIVERY, STORAGE AND HANDLING

1 Deliver, store and handle materials in accordance with manufacturer's written instructions
Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

2 Storage and Handling Requirements:
A Store in accordance with manufacturer's recommendations in clean, dry, well-ventilated
area.
2 Store and protect panelboards from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.
Partie 2 Products
2.1 PANELBOARDS
A Panelboards: to CSA C22.2 No.29 and product of one manufacturer.
A Install circuit breakers in panelboards before shipment.
2 In addition to CSA requirements manufacturer's nameplate must show fault current that

panel including breakers has been built to withstand.

2 250 & 600 V panelboards as indicated, bus ratings the same as indicated for breakers
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3 Sequence phase bussing with odd numbered breakers on left and even on right, with each
breaker identified by permanent number identification as to circuit number and phase.

A4 Panelboards: mains, number of circuits, and number and size of branch circuit breakers as
indicated.

5 Minimum of 2 flush locks for each panel board.

6 Two keys for each panelboard and key panelboards alike.

7 Copper bus with neutral of same ampere rating of mains.

8 Mains: suitable for bolt-on breakers.

9 Trim with concealed front bolts and hinges.

.10 Trim and door finish: baked enamel.

A1 Isolated ground bus.
A2 Include grounding busbar with 3 of terminals for bonding conductor equal to breaker capacity of
the panel board.
A3 Acceptable manufacturers : Cutler-Hammer PRL1 or approved equivalent.
2.2 BREAKERS
A Breakers: to Section 26 28 16.02- Moulded Case Circuit Breakers.

Breakers with thermal and magnetic tripping in panelboards except as indicated otherwise.

3 Main breaker: separately mounted on top or bottom of panel to suit cable entry. When mounted
vertically, down position should open breaker.

4 For 120 V or 208 V circuits, unless otherwise indicated on the distribution diagram or on the panel
description, use single-pole, double-pole or three-pole breakers as indicated with a minimum
rating of 10 kKA.

.5 For 347 V or 600 V circuits, unless otherwise indicated on the distribution diagram or on the
panel description, use single-pole, double-pole or three-pole breakers as indicated with a
minimum rating of 14 kA.

.6 Lock-on devices fire alarm, emergency, door supervisory and exit circuits.
2.3 EQUIPMENT IDENTIFICATION
A Provide equipment identification in accordance with Section 26 05 00- Common Work Results for
Electrical.
2 Nameplate for each panelboard size 4 engraved as indicated.

Nameplate for each circuit in distribution panelboards size 2 engraved as indicated.

4 Complete circuit directory with typewritten legend showing location and load of each circuit,
mounted in plastic envelope at inside of panel door.

5 Circuits supplying Patient Care Areas must be entered in circuit directory with Bold Font.
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Partie 3 Execution
3.1 EXAMINATION

A Verification of Conditions: verify that conditions of substrate previously installed under other

Sections or Contracts are acceptable for panelboards installation in accordance with
manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have been remedied [and

after receipt of written approval to proceed from Departmental Representative.

3.2 INSTALLATION
A Locate panelboards as indicated and mount securely, plumb, true and square, to adjoining
surfaces.
2 Install surface mounted panelboards on plywood. Where practical, group panelboards on

common backboard.

3 Mount panelboards to height specified in Section 26 05 00- Common Work Results for Electrical
or according to indicated mounting heights.

Connect loads to circuits, refer to panels description on drawings

Connect neutral conductors to common neutral bus with respective neutral identified.

3.3 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11- Cleaning.

.3 Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

34 PROTECTION
A Protect installed products and components from damage during construction.
2 Repair damage to adjacent materials caused by panelboards installation.

END OF SECTION
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Part 1 General
1.1 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 ASTM International
A ASTM B317/B317M, Standard Specification for Aluminum-Alloy Extruded Bar, Rod,
Tube, Pipe, Structural Profiles and Profiles for Electrical Purposes (Bus Conductor).
1.2 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for indoor

service poles and include product characteristics, performance criteria, physical size,
finish and limitations.

1.3 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for indoor service

poles for incorporation into manual.

14 DELIVERY, STORAGE AND HANDLING

A Deliver, store and handle materials in accordance with Section with manufacturer's written
instructions.

2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

3 Storage and Handling Requirements:
A Store materials and in accordance with manufacturer's recommendations in clean, dry,

well-ventilated area.

2 Store and protect indoor service poles from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

4 Packaging Waste Management: in accordance with Section 01 74 21- Construction/Demolition

Waste Management and Disposal.

Part 2 Products
2.1 INDOOR SERVICE POLES
Indoor service poles: extruded aluminum sections to ASTM B317/B317M.
2 Nominal length of poles: Should go above the suspended ceiling height by 150 mm
3 Service poles approximately with snap-on covers to provide access to wiring without removing

unit. Barrier to isolate power from communication systems.
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4 Include fastening accessories at top of pole to secure to inverted T-Bar ceiling using set screws to
permit relocation.
A Flange at ceiling to conceal wiring.
5 Metal sleeve at bottom of pole to conceal vertical adjustment.
A Include grip-tight devices for carpet and tile floors to prevent movement of poles.
.6 Service poles with power outlets and data/telecom outlets as indicated on drawings. The lowest
receptacle should be mounted at 812mm above the floor finish.
A Service poles are fed by a cord with moulded set extending 3 m from top of the pole.
7 Acceptable manufacturer: Legrand, model 25DTP from Wiremold or approved equivalent.
Part 3 Execution
3.1 EXAMINATION
A Verification of Conditions: verify that conditions of substrate previously installed under other

Sections or Contracts are acceptable for indoor service poles installation in accordance with
manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

.3 Proceed with installation only after unacceptable conditions have been remedied and

after receipt of approval to proceed from Departmental Representative.

3.2 INSTALLATION
A1 Install service poles as indicated.
2 Install service poles in accordance with manufacturer's recommendations. Secure to ceiling and
to finished floor.
A1 Adjust length as required.
2 Connect cord to receptacle installed in ceiling space.
3 Re-adjust service poles as required after telephone cables are installed.
3.3 CLEANING
A1 Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A1 Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11- Cleaning.

3 Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

A Remove recycling containers and bins from site and dispose of materials at appropriate
facility.
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34 PROTECTION

A Protect installed products and components from damage during construction.

2 Repair damage to adjacent materials caused by indoor service poles installation.

END OF SECTION
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Partie 1 General
1.1 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 CSA International
A CSA C22.2 No.42, General Use Receptacles, Attachment Plugs and Similar Devices.

2 CAN/CSA C22.2 No.42.1, Cover Plates for Flush-Mounted Wiring Devices (Bi-national
standard, with UL 514D).

3 CSA C22.2 No.55, Special Use Switches.
4 CSA C22.2 No.111, General-Use Snap Switches (Bi-national standard, with UL 20).

1.2 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for wiring
devices and include product characteristics, performance criteria, physical size, finish and
limitations.

1.3 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for wiring devices for

incorporation into manual.

14 DELIVERY, STORAGE AND HANDLING
A Deliver, store and handle materials in accordance with manufacturer's written instructions.

2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

3 Storage and Handling Requirements:

A Store materials and in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.

2 Store and protect wiring devices from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

Partie 2 Products

2.1 SWITCHES

A 20,15 A, 120V, 347 V, single pole, double pole, three-way switches to: CSA C22.2 No.55 and
CSA C22.2 No.111, « Industrial Grade » specification.

2 Manually-operated general purpose AC switches with following features:

A Terminal holes approved for No. 10 AWG wire.
2 Silver alloy contacts.
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3 Urea moulding for parts subject to carbon tracking.
4 Suitable for back and side wiring.
5 Ivory toggle.

Toggle operated, fully rated for tungsten filament and fluorescent lamps.

Switches of one manufacturer throughout project.

2.2 DIMMERS
A Reference standards
A Dimmers conforming to CSA C22.2 no. 184 standard.
2 Dimmers shall be as follows:
A Slider type with "off" position or with "ON-OFF" switch;
2 Decorative front plate;
3 Ivory color.

Dimmers must be compatible with dimmable lighting fixtures

Acceptable manufacturer: Lutron or approved equivalent.

23 OCCUPANCY SENSORS
A Technical specifications:

A PIR, ultrasonic both combined,;
2 347 V (without power packs) or 24 V (with power packs);

3 360° coverage with detection radius of 20 ft when installed at 15 ft high, 12 ft when
installed at 9 ft high;

4 Time delay: field-adjustable from 30 seconds to 20+ minutes;
5 No minimum load requirements, maximum load 800 W or more;
.6 Surface mounted, must fit standard two-gang electrical box;
v 5-year warranty;
.8 Color: white.
2 Auto-ON / Auto-OFF operation:
A Sensor must turn ON all associated lighting fixtures upon occupancy detection in its
radius;
2 When no occupancy is detected after a continuous and predefined period of time
(adjustable), all associated lighting fixtures must automatically and unconditionally turn
OFF;
3 If the sensor is also equipped with a daylight sensor, this function must be overridden (or
bypassed by adjusting the illumination set point to its maximum value).
3 During installation, configure the occupancy sensor so its coverage is limited to the controlled

room or space. Adjust time delay to 15 minutes.
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24 RECEPTACLES

A Duplex receptacles, CSA type 5-15 R, 125V, 15 A, 20 A, U ground, to: CSA C22.2 No.42 fobust
type, specification : « Industrial Grade » with following features:
A Ivory urea moulded housing for normal repectacles and red for emergency receptacles.
Suitable for No. 10 AWG for back and side wiring.
Break-off links for use as split receptacles.
Eight back wired entrances, four side wiring screws.
Triple wipe contacts and rivetted grounding contacts.
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Other receptacles with ampacity and voltage as indicated.

3 Receptacles of one manufacturer throughout project.

25 SPECIAL WIRING DEVICES
A Special wiring devices:
A Pilot lights as indicated, with neon type 0.04 W, 125 V lamp and red plastic lense flush
type.
2.6 COVER PLATES
A Cover plates for wiring devices to: CSA C22.2 No.42.1.
2 Sheet steel utility box cover for wiring devices installed in surface-mounted utility boxes.

Stainless steel, vertically brushed, 1 mm thick cover plates for wiring devices mounted in flush-
mounted outlet box.

4 Metal sheet cover plates for wiring devices mounted in surface-mounted FS or FD type conduit
boxes.

2.7 SOURCE QUALITY CONTROL

A Cover plates from one manufacturer throughout project.

Partie 3 Execution

3.1 EXAMINATION

A Verification of Conditions: verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable for wiring devices installation in accordance with
manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have been remedied.
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3.2 INSTALLATION
A Switches:
A Install single throw switches with handle in "UP" position when switch closed.
2 Install switches in gang type outlet box when more than one switch is required in one
location.
3 Mount toggle switches at height as indicated.
2 Receptacles:
A Install receptacles in gang type outlet box when more than one receptacle is required in
one location.
2 Mount receptacles at height as indicated.
3 Where split receptacle has one portion switched, mount vertically and switch upper
portion.
4 Install GFI type receptacles as indicated.
3 Cover plates:
A Install suitable common cover plates where wiring devices are grouped.
2 Do not use cover plates meant for flush outlet boxes on surface-mounted boxes.
3.3 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11- Cleaning.

3 Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

34 PROTECTION
A Protect installed products and components from damage during construction.
2 Protect stainless steel cover plate finish with paper or plastic film until painting and other work is
finished.
3 Repair damage to adjacent materials caused by wiring device installation.

END OF SECTION
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Partie 1 General
11 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Provide fuse performance data characteristics for each fuse type and size above 60 A.
3 Shop Drawings:
A Provide shop drawings in accordance with Section 01 33 00- Submittal Procedures.
1.2 DELIVERY, STORAGE AND HANDLING
A Ship fuses in original containers.

Do not ship fuses installed in switchboard.

3 Store fuses in original containers in moisture free location.
1.3 EXTRA MATERIALS
A Provide maintenance materials in accordance with Section 01 78 00- Closeout Submittals.
2 Six spare fuses of each type and size installed up to and including 100 A.
Partie 2 Products
2.1 FUSES - GENERAL
A Fuse type references J1, etc. have been adopted for use in this specification.
2 Type J2: Fast-acting fuse.
3 Fuses: product of one manufacturer.
2.2 FUSE TYPES
A Class J fuses.
A Type J1, time delay, capable of carrying 500% of its rated current for 10 s minimum.
2 Type J2, fast acting.
Partie 3 Execution
3.1 INSTALLATION
A Install fuses in mounting devices immediately before energizing circuit.
2 Ensure correct fuses fitted to physically matched mounting devices.
A Install rejection clips for Class R fuses.

Ensure correct fuses fitted to assigned electrical circuit.
4 Install spare fuses in fuse storage cabinet.
END OF SECTION
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Partie 1 General
1.1 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 CSA International
A1 CSA C22.2 No. 5, Molded-Case Circuit Breakers, Molded-Case Switches and Circuit-
Breaker Enclosures (Tri-national standard with UL 489, and NMX-J-266-ANCE-2010).
1.2 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for circuit

breakers and include product characteristics, performance criteria, physical size, finish
and limitations.

.3 Include time-current characteristic curves for breakers with interrupting capacity of 22,000 A
symmetrical (rms) and over at system voltage.

4 Certificates:
A Prior to installation of circuit breakers in either new or existing installation, Contractor

must submit 3 copies of a production certificate of origin from the manufacturer.
Production certificate of origin must be duly signed by factory and local manufacturer's
representative certifying that circuit breakers come from this manufacturer and are new
and meet standards and regulations.

A Production certificate of origin must be submitted to Departmental
Representative for approval.
2 Delay in submitting production of certificate of origin will not justify any extension of
contract and additional compensation.
3 Any work of manufacturing, assembly or installation to begin only after acceptance of

production certificate of origin by Departmental Representative. Unless complying with
this requirement, Departmental Representative reserves the right to mandate
manufacturer listed on circuit breakers to authenticate new circuit breakers under the
contract, and to Contractor's expense.

4 Production certificate of origin must contain:

A Manufacturer's name and address and person responsible for authentication.
Person responsible must sign and date certificate.

2 Licensed dealer's name and address and person of distributor responsible for
Contractor's account.

3 Contractor's name and address and person responsible for project.

4 Local manufacturer's representative name and address. Local manufacturer's
representative must sign and date certificate.

5 Name and address of building where circuit breakers will be installed:
A Project title
2 End user's reference number

3 List of circuit breakers




PWGSC MOULDED CASE CIRCUIT BREAKERS Section 26 28 16.02
Relocation of the Canada Revenue

Agency — 6th floor West Tower

R.078221.001 Page 2

1.3 DELIVERY, STORAGE AND HANDLING

A Deliver, store and handle materials in accordance with Section with manufacturer's written
instructions.

2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

3 Storage and Handling Requirements:

A1 Store circuit breakers and in accordance with manufacturer's recommendations in clean,
dry, well-ventilated area.

2 Store and protect circuit breakers from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

Partie 2 Products

2.1 BREAKERS GENERAL
A1 Moulded-case circuit breakers: to CSA C22.2 No. 5.

2 Bolt-on moulded case circuit breaker: quick- make, quick-break type, for manual and automatic
operation.

Common-trip breakers: with single handle for multi-pole applications.

4 Magnetic instantaneous trip elements in circuit breakers to operate only when value of current
reaches setting.

5 Circuit breakers to have minimum symmetrical rms interrupting capacity rating as following :
A In 120 or 208 Volts circuits use, unless otherwise noted on the distribution diagram or on

the panel description sheets, single, two or three pole circuit breakers having the ratings
as shown and with a 10 kA minimum RMS, symmetrical rupturing capacity.

2 In 347 or 600 Volts circuits use, unless otherwise noted on the distribution diagram or on
the panel description sheets, single, two or three pole circuit breakers having the ratings
as shown and with a 14kA minimum RMS, symmetrical rupturing capacity.

2.2 THERMAL MAGNETIC BREAKERS

A1 Moulded case circuit breaker to operate automatically by means of thermal and magnetic tripping
devices to provide inverse time current tripping and instantaneous tripping for short circuit
protection.

Partie 3 Execution

3.1 EXAMINATION

A Verification of Conditions: verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable for installation in accordance with manufacturer's written
instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.
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3 Proceed with installation only after unacceptable conditions have been remedied and
after receipt of approval to proceed from Departmental Representative.

3.2 INSTALLATION
A Install circuit breakers as indicated.
3.3 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11- Cleaning.

3 Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

END OF SECTION
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Partie 1 General
11 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 CSA International
A CAN/CSA C22.2 No.144, Ground Fault Circuit Interrupters.
3 National Electrical Manufacturers Association (NEMA)
A NEMA PG 2.2, Application Guide for Ground Fault Protection Devices for Equipment.
1.2 ACTION AND INFORMATIONAL SUBMITTALS
A1 Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for ground

fault circuit interrupters and include product characteristics, performance criteria, physical
size, finish and limitations.

1.3 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for ground fault circuit

interrupters for incorporation into manual.

14 DELIVERY, STORAGE AND HANDLING
A Deliver,. store and handle materials in accordance with Section with manufacturer's written
instructions.
2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.
3 Storage and Handling Requirements:
A Store materials and in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.
2 Store and protect ground fault circuit interrupters from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.
Partie 2 Products
2.1 MATERIALS
A Equipment and components for ground fault circuit interrupters (GFCI): to CAN/CSA C22.2
No.144.

2 Components comprising ground fault protective system to be of same manufacturer.
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2.2

A
Partie 3
3.1

A
3.2

A
3.3

1

2
3.4

1

2

3

GROUND FAULT PROTECTOR UNIT

Self-contained with 15 A, 20 A, 120 V, robust type, specification: (« Industrial Grade ») circuit
interrupter and duplex receptacle complete with:

A Solid state ground sensing device.
2 Facility for testing and reset.
3 CSA Enclosure 1, surface mounted with stainless steel face plate.

Execution

EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable for ground fault circuit interrupters installation in accordance
with manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

.3 Proceed with installation only after unacceptable conditions have been remedied.

INSTALLATION

Connect supply and load wiring to equipment in accordance with manufacturer's
recommendations.

FIELD QUALITY CONTROL

Arrange for field testing of ground fault equipment by Contractor before commissioning service.

Demonstrate simulated ground fault tests.

CLEANING
Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A1 Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11- Cleaning.

Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

END OF SECTION
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Partie 1 General
11 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 CSA Group
A CAN/CSA-C22.2 No.4, Enclosed and Dead-Front Switches (Tri-National Standard, with

ANCE NMX-J-162-2004 and UL 98).
2 CSA C22.2 No.39, Fuseholder Assemblies.

1.2 ACTION AND INFORMATIONAL SUBMITTALS
A Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Submit manufacturer's instructions, printed product literature and data sheets for

disconnect switches - fused and non-fused and include product characteristics,
performance criteria, physical size, finish and limitations.
1.3 DELIVERY, STORAGE AND HANDLING
1 Deliver, store and handle materials in accordance with manufacturer's written instructions.

2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

3 Storage and Handling Requirements:

A1 Store materials and in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.

2 Store and protect disconnect switches - fused and non-fused from nicks, scratches, and
blemishes.

3 Replace defective or damaged materials with new.

Partie 2 Products

2.1 DISCONNECT SWITCHES

A Fusible and non-fusible, disconnect switch in CSA enclosure 1, robust type, size to CAN/CSA-
C22.2 No.4 or as indicated.

Provision for padlocking in on-off switch position by 3 locks.

Mechanically interlocked door to prevent opening when handle in ON position.

Fuses: size as indicated, in accordance with Section 26 28 13.01- Fuses - Low Voltage.
Fuseholders: to CSA C22.2 No.39 suitable without adaptors, for type and size of fuse indicated.
Quick-make, quick-break action.

ON-OFF switch position indication on switch enclosure cover.

0 N O Ut W N

Acceptable manufacturer: Cutler-hammer or approved equivalent.
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2.2

A

2
Partie 3
3.1

A
3.2

1
3.3

1

2

3

EQUIPMENT IDENTIFICATION

Provide equipment identification in accordance with Section 26 05 00- Common Work Results for
Electrical.

Indicate name of load controlled on size 4 nameplate.

Execution

EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable for disconnect switches - fused and non-fused installation in
accordance with manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have been remedied.

INSTALLATION

Install disconnect switches complete with fuses if applicable.

CLEANING
Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11- Cleaning.

The current edition of reference should always be used.

END OF SECTION
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Partie 1 General

11 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 American National Standards Institute (ANSI)

A ANSI C82.1, Lamp Ballasts-Line Frequency Fluorescent Lamp Ballast.

2 ANSI C82.4, Ballasts for High-Intensity-Discharge and Low-Pressure Sodium Lamps
Multi Supply Type.

3 American National Standards Institute/Institute of Electrical and Electronics Engineers
(ANSI/IEEE)

A ANSI/IEEE C62.41, Recommended Practice for Surge Voltages in Low-Voltage AC
Power Circuits.

4 ASTM International Inc.

A ASTM F1137, Standard Specification for Phosphate/Oil and Phosphate/Organic
Corrosion Protective Coatings for Fasteners.

Canadian Standards Association (CSA International)
.6 ICES-005, Radio Frequency Lighting Devices.

Underwriters' Laboratories of Canada (ULC)

1.2 ACTION AND INFORMATIONAL SUBMITTALS
Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:

A Provide manufacturer's printed product literature, specifications and datasheet and
include product characteristics, performance criteria, physical size, finish and limitations.

2 Provide complete photometric data prepared by independent testing laboratory for
luminaires where specified, for approval by Departmental Representative.

3 Quiality assurance submittals: provide following in accordance with Section 01 45 00- Quality
Control.
1.3 QUALITY ASSURANCE

A Provide mock-ups in accordance with Section 01 45 00- Quality Control.

1.4 DELIVERY, STORAGE AND HANDLING

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

Deliver materials to site in original factory packaging, labelled with manufacturer's name, address.
Divert unused metal materials from landfill to metal recycling facility.

Disposal and recycling of fluorescent lamps as per local regulations.

o W N P

Disposal of old PCB filled ballasts and recycle them in the appropriate manner.
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Partie 2

2.1

2.2

2.3

2.4

Products

LAMPS

Fluorescent lamps to be - T8, 32 W, medium bi-pin, rapid-start, 3500 K, 30,000 hours lamp life,
2950 initial lumens, CRI 85 and more; or as indicated.

BALLASTS

Fluorescent ballast: CBM and CSA certified, energy efficient type, IC electronic as per model
GOPA-2P32-SC by Philips lighting or approved equivalent.

A Rating: 347 V, 60 Hz; for (2) lamps 32 W; rapid start.

Totally encased and designed for 40 degrees Celsius ambient temperature.

Ballast factor: normal (0.87-0.88).

Current crest factor: 1.7.

Harmonics: 10 % maximum THD.

Power factor: greater than 0.97.

Sound rated: Class A.

Mounting: integral with luminaire.

o N U W

Fluorescent ballast: CBM and CSA certified, energy efficient type, IC electronic dimmable,0-10 V,
as per model GZT-2S32-SC by Philips lighting or approved equivalent.

Rating: 347 V, 60 Hz; for (2) lamps 32 W; programmable or rapid start.

Totally encased and designed for 40 degrees Celsius ambient temperature.

Ballast factor: normal (0.87-0.88).

Current crest factor: 1.7.

Harmonics: 10 % maximum THD.

Power factor: greater than 0.97.

Sound rated: Class A.

Mounting: integral with luminaire.

O N U™ WN R

WARRANTY

5-years warranty regardless of annual operating time and allowance $25 per ballast for labour
when Owner replaces the defective ballast. If ballast no longer meets the specifications set forth
in this section or can not operate the lamps according to applicable ANSI, it is deemed defective.

LIGHT EMITTING DIODE DEVICES (LED)

Reference Standards - Devices

A Photometric tests in accordance with IES LM-79 Approved Method: Electrical and
Photometric Measurements of Solid-State Lighting Products.

2 Light depreciation determined according to IES LM-80 Approved Method: Measuring
Lumen Maintenance of LED Light Sources.

.3 Long-term light depreciation determined according to IES TM-21 Projecting Long Term

Lumen Maintenance of LED Light Sources.
4 UL 8750 Light Emitting Diode Equipment for Use in Lighting Products.
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Reference Standards — Drivers
A UL 1310 Class 2 Power Units or equivalent CSA.
2 ANSI C62.41 Category A IEEE Recommended Practice for Surge Voltages in Low-
Voltage AC Power Circuits.
3 FCC Title 47 CFR Part 18 Electronic Code of Federal Regulations — Telecommunication

2.5

2.6

2.7

— Industrial, Scientific, and Medical Equipment.

All LED devices and their components must, at minimal meet all reference standards listed
above.

Each fixture must be equipped with a compatible factory installed driver. Everything must be
approved for plenum use.

Supply units shall be equipped with colour connectors determined in accordance with the
standard requirements ANSI C82.11.

Driver technical data:

A 347 V 15 %, 60 Hz.

2 Power factor: 90 % minimum.

3 Total harmonic distortion: 20 % maximum.

4 Class A nominal sound volume.

5 Operation ambient temperature: 10 to 40 °C, 90 % R.H.

.6 The housing temperature: 0 at 62 °C, 90 % H.R.

7 Must tolerate without damage a condition of open circuit or short circuit without of fuses
or other external protection devices.

.8 Must not contain any PCB.

.9 Low voltage dimming power supplies must be compatible with the controller. For

dimmable applications, the contractor must ensure compatibility between power supplies
and dimmers.

For low voltage dimming applications, the contractor must ensure compatibility between drivers
and dimmers.

Minimum 5 year warranty, parts and labor, for the device. This includes, without limitation, diodes,
connectors, driver and all other components necessary for the proper functioning of the device.

FINISHES

Light fixture finish and construction to meet ULC listings and CSA certifications related to
intended installation.

OPTICAL CONTROL DEVICES

As indicated in luminaire schedule.

LUMINAIRES

As indicated in luminaire schedule.
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Partie 3 Execution
3.1 INSTALLATION

A Locate and install luminaires as indicated.

Provide adequate support to suit ceiling system.

3 Install a red 27 mm sticker on emergency lighting fixtures.
3.2 WIRING
A Connect luminaires to lighting circuits:
A Install flexible or rigid conduit for luminaires as indicated.
3.3 LUMINAIRE SUPPORTS
A For suspended ceiling installations support luminaires independently of ceiling and attached to

the structure to remain horizontally at the same level. The method of attachment must be
proposed by the contractor and approved by Departmental Representative.

34 LUMINAIRE ALIGNMENT
A Align luminaires mounted in continuous rows to form straight uninterrupted line.
2 Align luminaires mounted individually parallel or perpendicular to building grid lines.
35 CLEANING
A Clean in accordance with Section 01 74 11- Cleaning.
A Remove surplus materials, excess materials, rubbish, tools and equipment.
2 Waste Management: separate waste materials in accordance with Section 01 74 21-

Construction/Demolition Waste Management and Disposal.

END OF SECTION
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Partie 1 General
1.1 REFERENCE STANDARDS
A The current edition of reference should always be used.
2 Canadian Standards Association (CSA International)
A CSA C22.2 No.141, Unit Equipment for Emergency Lighting.
2 CSA C860, Performance of Internally-Lighted Exit Signs.
3 National Fire Protection Association (NFPA)
A NFPA 101, Life Safety Code.
1.2 ACTION AND INFORMATIONAL SUBMITTALS
A Provide submittals in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:
A Submit manufacturer's printed product literature, specifications and datasheet and
include product characteristics, performance criteria, physical size, finish and limitations.
3 Quiality Assurance Submittals: submit following in accordance with Section 01 45 00- Quality
Control.
A1 Instructions: submit manufacturer's installation instructions and special handling criteria,

installation sequence and cleaning procedures.

Partie 2 Products

2.1 STANDARD UNITS

Exit lights: to CSA C22.2 No.141 and CSA C860.
Housing: as indicated.

Face and back plates: as indicated.

Lamps: LED, 347 V, over 500,000 hours.

Downlight: white glass in bottom of unit.

o U A W N R

Face plate to remain captive for relamping.

Partie 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
A Compliance: comply with manufacturer's written recommendations or specifications, including

product technical bulletins, handling, storage and installation instructions, and datasheets.
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3.2 INSTALLATION

A Install exit lights to manufacturer's recommendations, listing requirements, NFPA standard and

local regulatory requirements.

2 Connect fixtures to exit light circuits.

3 Ensure that exit light circuit breaker is locked in on position.
3.3 CLEANING

A Proceed in accordance with Section 01 74 11- Cleaning.

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

materials, rubbish, tools and equipment.

3 Waste Management: separate waste materials in accordance with Section 01 74 21-
Construction/Demolition Waste Management and Disposal.

END OF SECTION
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1.1
A
2
1.2
A
2
3
Partie 2
2.1
A
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General

ACTION AND INFORMATIONAL SUBMITTALS
Submit in accordance with Section 01 33 00- Submittal Procedures.
Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for
communication raceway systems and include product characteristics, performance
criteria, physical size, finish and limitations.

DELIVERY, STORAGE AND HANDLING

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

Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

Storage and Handling Requirements:

A Store materials and in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.

2 Store and protect communication raceway systems from nicks, scratches, and blemishes.

3 Replace defective or damaged materials with new.

Products

SYSTEM DESCRIPTION

Security and telecommunications raceways system consists of outlet boxes, cover plates,
terminal cabinets, conduits, cable trays, pull boxes, sleeves and caps, fish wires, service poles,
service fittings, concrete encased ducts.

Overhead and cable tray distribution system.

MATERIAL

Conduits: EMT, in accordance with section 26 05 34- Conduits, Conduit Fastenings and Conduit
Fittings.

Cable trays: latter, in accordance with section 26 05 36- Cable Trays for Electrical Systems.
Overhead distribution system: J-hooks only in secured areas.

Junction boxes, cabinets: in accordance with Section 26 05 31- Splitters, Junction, Pull Boxes
and Cabinets.

Outlet boxes, conduit boxes, and fittings: in accordance with Section 26 05 31 - Splitters,
Junction, Pull Boxes and Cabinets.

Indoor service poles: in accordance with Section 26 27 23- Indoor Service Poles.

Fish wire: polypropylene type.
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Partie 3
3.1

A
3.2

1
3.3

A

2
3.4

A

2

Conduit diameter for telecommunication (data and telephone) shall not be smaller than the
requirements of the following table:

Conduit size Maximum quantity of cable

21 mm (34") 3
27 mm (1") 6
35 mm (1%") 10
41 mm (1%2") 14
53 mm (2") 20
63 mm (2%2") 30
78 mm (3") 40
Execution
EXAMINATION

Verification of Conditions: verify that conditions of substrate previously installed under other
Sections or Contracts are acceptable for telecommunication and security raceway systems
installation in accordance with manufacturer's written instructions.

A Visually inspect substrate in presence of Departmental Representative.

2 Inform Departmental Representative of unacceptable conditions immediately upon
discovery.

3 Proceed with installation only after unacceptable conditions have been remedied and

after receipt of approval to proceed from Departmental Representative.

INSTALLATION

Install empty raceway system, including overhead distribution system, fish wire, terminal cabinets,
outlet boxes, floor boxes, pull boxes, cover plates, conduit, sleeves and caps, cable tray, service
poles, miscellaneous and positioning material to constitute complete system.

CLEANING

Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.

A Leave Work area clean at end of each day.

Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in
accordance with Section 01 74 11- Cleaning.

PROTECTION

Protect installed products and components from damage during construction.

Repair damage to adjacent materials caused by pathways for communications systems
installation.

END OF SECTION
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Partie 1 General

11 REFERENCE STANDARDS

A The current edition of reference should always be used.

2 Treasury Board of Canada Secretariat (TBS), Occupational Safety and Health (OSH)

A Fire Protection Standard.

3 Underwriter's Laboratories of Canada (ULC)
CAN/ULC-S524, Standard for the Installation of Fire Alarm Systems.
CAN/ULC-S526, Visible Signal Devices for Fire Alarm Systems, Including Accessories.
CAN/ULC-S527, Standard for Control Units for Fire Alarm Systems.
CAN/ULC-S529, Smoke Detectors for Fire Alarm Systems.
CAN/ULC-S530, Heat Actuated Fire Detectors for Fire Alarm Systems.

CAN/ULC-S531, Standard for Smoke Alarms.
CAN/ULC-S537, Standard for the Verification of Fire Alarm Systems.

4 National Building Code, NBC-2010
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1.2 ACTION AND INFORMATIONAL SUBMITTALS
1 Submit in accordance with Section 01 33 00- Submittal Procedures.
2 Product Data:

A Submit manufacturer's instructions, printed product literature and data sheets for
multiplex fire alarm system and include product characteristics, performance criteria,
physical size, finish and limitations.

3 Shop Drawings:
A1 Submit drawings stamped and signed by professional engineer registered or licensed in

Canada.

2 Indicate on shop drawings:

A Detail assembly and internal wiring diagrams for control units.

2 Overall system riser wiring diagram identifying signaling circuits, initiating zones,
control equipment; identifying terminations, terminal numbers, conductors and
raceways.

3 Details for devices.

4 Details and performance specifications for control, annunciation and peripherals
with item by item cross reference to specification for compliance.

5 Step-by-step operating sequence, cross referenced to logic flow diagram.

1.3 CLOSEOUT SUBMITTALS
A Submit in accordance with Section 01 78 00- Closeout Submittals.
2 Operation and Maintenance Data: submit operation and maintenance data for fire alarm system

for incorporation into manual.
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Partie 2

2.1

2.2

2.3

Include:

A Instructions for complete fire alarm system to permit effective operation and
maintenance.

2 Technical data - illustrated parts lists with parts catalogue numbers.

3 Copy of approved shop drawings with corrections completed and marks removed except
review stamps.

4 List of recommended spare parts for system.

MAINTENANCE MATERIAL SUBMITTALS

Submit maintenance materials in accordance with Section 01 78 00- Closeout Submittals.

DELIVERY, STORAGE AND HANDLING
Deliver, store and handle materials in accordance with manufacturer's written instructions.

Delivery and Acceptance Requirements: deliver materials to site in original factory packaging,
labelled with manufacturer's name and address.

Storage and Handling Requirements:

A1 Store materials and in accordance with manufacturer's recommendations in clean, dry,
well-ventilated area.

2 Store and protect materials from nicks, scratches, and blemishes.
3 Replace defective or damaged materials with new.

Products

DESCRIPTION
Existing fire alarm system, model EST3 from Edwards.

System to carry out fire alarm and protection functions; including receiving alarm signals; initiating
general alarm; supervising components and wiring; actuating annunciators and auxiliary
functions; initiating trouble signals and signalling to monitoring agency.

Zoned, two-stages.
Modular in design.
Operation of system shall not require personnel with special computer skills.

OPERATION: TWO STAGE ALARM

Operation will be such as the existing system.

INITIATING/INPUT CIRCUITS

Receiving circuits for alarm initiating devices such as manual pull stations, smoke detectors, heat
detectors and water flow switches, wired in DCLA configuration to central control unit.

Alarm receiving circuits (active and spare): compatible with smoke detectors and open contact
devices.

Actuation of alarm initiating device: cause system to operate as specified in "System Operation".

Actuation of supervisory initiating device: cause system to operate as specified in "System
Operation".
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2.4 ALARM OUTPUT CIRCUITS
A Alarm output circuit: connected to signals, wired in class A configuration to central control unit.
A The operation of the signaling circuits shall be in accordance with the programming of the

existing system.

25 AUXILIARY CIRCUITS
A Auxiliary contacts for control functions.
Actual status indication (positive feedback) from controlled device.

3 Alarm trouble or supervisory on system to cause operation of programmed auxiliary output
circuits.

Upon resetting system, auxiliary contacts to return to normal or to operate as pre-programmed.

Aucxiliary circuits: rated at 2 A, 24 Vdc or 120 Vac, fuse-protected.

2.6 WIRING
A Twisted copper conductors: rated 600 V.
2 To initiating circuits: 16 AWG minimum, and in accordance with manufacturer's requirements.
3 To signal circuits: 16 AWG minimum, and in accordance with manufacturer's requirements.
A4 To control circuits: 14 AWG minimum, and in accordance with manufacturer's requirements.
5 All wiring shall be in metal conduits.
.6 All wiring will be FT4 and FAS105 certified.
7 All wiring for addressable loops will be installed in a Class A configuration.
2.7 AUTOMATIC ALARM INITIATING DEVICES
1 Addressable heat detectors, fixed temperature, non- restorable, rated 57 degrees C.
2.8 AUDIBLE SIGNAL DEVICES
1 Loudspeakers: as existing.
2.9 AUXILIARY DEVICES
A Remote relay.
2 Interface module to provide supervision of devices with short-circuiting contacts.
Partie 3 Execution
31 EXAMINATION
A Verification of Conditions: verify conditions of substrates previously installed under other Sections
or Contracts are acceptable for fire alarm installation in accordance with manufacturer's written
instructions.
1 Visually inspect substrate in presence of Departmental Representative.
2 Inform Departmental Representative of unacceptable conditions immediately upon

discovery.
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3 Proceed with installation only after unacceptable conditions have been remedied and

3.2

© ® N o o b w

A1
A2
A3

14

15

3.3

after receipt of written approval to proceed from Departmental Representative.

INSTALLATION
Install systems in accordance with CAN/ULC-S524 and TB Fire Protection Standard.

Locate and install detectors and connect to alarm circuit wiring. Mount detectors more than 1 m
from air outlets. Maintain at least 600 mm radius clear space on ceiling, below and around
detectors. Locate duct type detectors in straight portions of ducts.

Connect alarm circuits to main control panel.

Install audio signalling devices and connect alternately to signalling circuits A&B.
Once works are completed, clean loudspeakers and verify the connections.
Connect signalling circuits to main control panel.

Install end-of-line devices at end of alarm and signalling circuits.

Install door releasing devices.

Install remote relay

Room detection system.

A Install detectors. Make necessary connections between room detection panel and main
fire alarm panel.
2 Locate and install audible signalling devices as indicated.

Connect fire suppression systems to control panel.
Splices are not permitted.

Provide necessary raceways, cable and wiring to make interconnections to terminal boxes,
annunciator equipment and CCU, as required by equipment manufacturer.

Ensure that wiring is free of open-circuits, shorts or grounds, before system testing and handing
over to Departmental Representative.

Identify circuits and other related wiring at central control unit, annunciators, and terminal boxes.

FIELD QUALITY CONTROL

Perform tests in accordance with Section 26 05 00- Common Work Results for Electrical and
CAN/ULC-S537.

Fire alarm system:

A Test such device and alarm circuit to ensure manual stations, detectors transmit alarm to
control panel and actuate ancillary devices and general alarm.

2 Check annunciator panels to ensure zones are shown correctly.

3 Simulate grounds and breaks on alarm and signalling circuits to ensure proper operation
of systems.

4 Addressable circuits system style DCLA:
A Test each conductor on all DCLA addressable links for capability of providing 3

or more subsequent alarm signals on each side of single open-circuit fault
condition imposed near midmost point of each link. Operate
Acknowledge/Silence switch after reception of each of the 3 signals. Correct
imposed fault after completion of each series of tests.
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2 Test each conductor on all DCLA addressable links for capability of providing 3

or more subsequent alarm signals during ground-fault condition imposed near
midmost point of each link. Operate Acknowledge/Silence switch after reception
of each of the 3 signals. Correct imposed fault after completion of each series of
tests.

Provide final PROM program re-burn for system Departmental Representative incorporating
program changes made during construction.

Sound level validation

A
2

The sound level meter use for tests shall permit readings as low as 35 dBA.

The Contractor shall submit the calibration certificate of the sound level meter which one
shall be below one year. The certificate shall mention the serial number of the sound
level meter that shall be calibrated conformably to the norm ANSI S1.40 named
Specifications and Verification Procedures for Sound Calibrators.

Ambient sound level measure

A Before taking ambient sound level measure, make sure that no temporary source
is present or that the sound is really low. During test, heating, ventilating and air
conditioning (HVAC) system shall be in function, fans shall be at their maximum
speed. Measures shall be taken during a normal occupied day after delivery of
the work. Compare with item4 and proceed to item 5.

Method of measurement

A Hold sound level meter at approximately 1.5 m from floor and, at least, 0.5 m
from hard and reflexive surfaces. The person responsible of the measurement
shall hold the sound level meter as far from their body as possible.

2 Adjust sound level meter to “A” pondered audio range and to fast answer. Doors
and windows shall be close. Measure shall be taken in a 1 m radius of the room
center.

.3 Proceed to a second series of measurement with open doors.

4 Use sound level meters as instructed by manufacturer. The number and type of
measure can vary. Two typical method of measurement are described below:

A Integrated sound level meter: The integrated sound level meter establish
equivalent acoustical level (Leq). Sampling measures are taken every
second during 20 seconds. Make sure there isn't intermittent noise
during sampling.

2 Non-integrated sound level meter: Use of a non-integrated sound level
meter demands several measures to be taken. It is recommended to
take four measures. Write down the average of the three closest
measures. It's also possible to evaluate the measurement visibly.

5 Take measurement in each room and in each part of the work area when
speakers are alimented by alarm signal. Vocal message shall be audible and
intelligible in every room when a voice communication system is installed.

If test are non-conclusive, plan the adjustment of components level. Repeat previous
steps.

If still test are non-conclusive, plan the addition of extra components in problematic areas
and repeat previous steps until obtaining sound levels as required in the last version of
the National Building Code of Canada.

Proceed to the verifications of all new components according to CAN/ULC-S537 standard
and produce a detailed test report.




PWGSC MULTIPLEX FIRE ALARM SYSTEM Section 28 31 00.01
Relocation of the Canada Revenue

Agency — 6th floor West Tower

R.078221.001 Page 6

.8 Immediately after the test, calibration and verification period, submit the following to the
Engineer:

A A certificate attesting that the work has been done to his satisfaction;

2 A table of sound levels showing the ambient noise, the alert signal, the alarm
signal and the spoken message for each room and with the door open and
closed when applicable.

3.4 CLEANING
A Progress Cleaning: clean in accordance with Section 01 74 11- Cleaning.
A Leave Work area clean at end of each day.
2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in

accordance with Section 01 74 11- Cleaning.

35 PROTECTION
A Protect installed products and components from damage during construction.
2 Repair damage to adjacent materials caused by fire alarm system installation.
3.6 CLOSEOUT ACTIVITIES
A Provide on-site lectures and demonstration by fire alarm equipment manufacturer to train

operational personnel in use and maintenance of fire alarm system.

3.7 MAINTENANCE

A Provide individual price on tender form for subsequent PROM re-burns. Price: good for 1-year
from date of project completion.

2 Provide individual price on tender form for temporary program changes during construction
period, to include zone labels, control functions, system operation.

END OF SECTION
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