Harrington AAFC Dust Collector
Commissioning Plan

Draft - Rev. A

202621.00 ¢ November 2020




A | Draft Report P.Arsenault

M.Peachman

Issue or Revision Reviewed By:

accepts no responsibility for any damages suffered as a result

This document was prepared for the party indicated
herein. The material and information in the

document reflects CBCL Limited's opinion and best

judgment based on the information available at the
time of preparation. Any use of this document or
reliance on its content by third parties is the

responsibility of the third party. CBCL Limited

of third party use of this document.

Issued By:

Report No. 202621.00 REO1_Cx_Plan




CenterBeam Place, 14 King Street, Suite 420
PO Box 20040, Saint John, NB E2L 1G2
506-633-6650 | CBCL.ca | info@CBCL.ca

20 November 2020

Darcy Grant, P.Eng.

Mechanical Engineer

Architecture and Engineering Resources

Public Services and Procurement Canada
Sherwood Business Ctr, 161 St. Peters Rd, Ste 204
Charlottetown, P.E.I, C1A 5P7

Dear Mr. Grant:

BEST
MANAGED
COMPANIES

RE:  Project No. 202621.00 - Harrington AAFC Dust Collection - Commissioning Plan Draft

Report

CBCL is pleased to provide the Draft Commissioning Plan report for your review and comments.

Yours very truly,

CBCL Limited

Prepared by:

Matthew Peachman, P.Eng., LEED™ AP, BD+C
Group Lead, Buildings, NB

Direct: 506-633-6650

E-Mail: mpeachman@cbcl.ca

Project No: 202621.00

This document was prepared for the party indicated herein. The material and information in the document reflects CBCL Limited's

opinion and best judgment based on the information available at the time of preparation. Any use of this document or reliance on its

content by third parties is the responsibility of the third party. CBCL Limited accepts no responsibility for any damages suffered as a

result of third party use of this document.

20201120_REOT_CX_PLAN_DRAFT_REV. A.DOCX/pm
ED: 23/11/2020 13:50:00/PD: 23/11/2020 13:50:00


mailto:mpeachman@cbcl.ca

Contents

Chapter 1 INTtrodUCTION ....cocvieiiiecieeceee e s 5
1.1 DEFINITIONS 1.t sttt et sb et ne s 5
Chapter 2 Building INfOrmation ........ccoeeeeenienieenienceseeeee e 8
Chapter 3 COmMmISSIONING TEAM ...uiiviiiiiiierieeeiee e s 9
3.1 Project Team’s ReSPONSIDIILIES ..cc.eivviiiiiiiiiieceeee e 10
3.2 INFOrMAtioN FIOW ittt sttt sttt et s be e 11
Chapter 4 COmmISSIONING SCOPE ..ouviiiiieriiiieenieeieerte et erieesre e saee s 12
4.1 HVAC Systems (including integral equipment CONtrols)......cccoceeveerieenieniieeneeeieeee, 12
Chapter 5 COommISSIONING PrOCESS ...ccoviviiiiiiinieiieenieeieesee e see e sane s 13
5.1 Initial CommMISSIONING MEETING ...ccveieiieiieeeete et 13
5.2 Final CommiSSIONING Plan ....cooiiiiiiiieiieeeeeee ettt st 13
5.3 SUDMILEAIS .ottt s 13
54 Site MEELINES/REVIEW ....uviiiiiiiiiiieiiiie ettt e st esbre e s bae e sbae s sbeeesane 14
5.5  INStallation INSPECLION ..c..iiiiiiiiecieete ettt et sba e s be e baesbeesaeeenne 14
5.6 STArTUP CRECK .ottt ettt ettt et e be e st aae st eenae e e 14
5.7  Performance VerifiCatioN ..ottt s 14
5.8  Testing, Adjusting and BalanCiNg ......c.cccoeeierieiinienieieeieseee st 15
5.9 PrOgresSs REPOITS ...uviiiiiiiiieicttee et s e s s e e s s enae e e s 15
510 O&M MANUAIS ..ottt sttt st sa et s be s esaeenne s 15
T B B 1 = 1 0 11 =S PP TP TP PPTOPPROPPRO 15
5.12 0 WaAITANTY ettt b e s bb e e s b e e s bt e snaeesaraeesans 15
5,13 FINAI REPOI ettt ettt st e b e st e s b e st e e sbeesbe e baesbeenaeeeane 16

EE!! AAFC Harrington Dust Collector Replacement Commissioning Plan i



Appendices

A Start-up/PV Checklists

B Commissioning Schedule (to follow)

EEE! AAFC Harrington Dust Collector Replacement Commissioning Plan  iv



Chapter 1 Introduction

Commissioning is a quality assurance process, conducted by an individual independent of
the design and construction teams, to improve the success of a construction project. It
provides the owner with a means to independently verify the project’s planning, design,
construction and operational process. The commissioning process seeks to provide
optimized energy efficiency and indoor air quality.

The commissioning process during both the design and construction phases consists of the
following steps:

Review of design documents;

Ensure the design is well documented and that it meets the owner’s intent;

Ensure the bid documents show the proper requirements for commissioning;

Review installation of applicable equipment and systems;

Review operations checkout performed by installing contractors;

Verify and document proper performance of equipment;

Review operation and maintenance manuals and ensure a copy remains on site; and,
Review training of owner’s operating and maintenance staff.

v vV vV v VvyVvyvVvyYw

1.1 Definitions

In order to understand the Commissioning Plan, the following terms have been defined.
Any reference to these terms carriers the stated and associated working definition outlined
herein.

Basis of Design: The Basis of Design (BOD) document is used by the design team to
explain its reasoning and assumptions for choices made in the DN.

Commissioning Authority (CxA): Is the service firm and its resources (internal and
external) that provide the planning, preparation, implementation and management of the
detailed commissioning plan. The CxA will be responsible for coordinating the activities of
the commissioning team members.

Commissioning Check Sheets: Mechanical, Electrical and Controls equipment check
sheets that are specific to each system and its major components. These are used to verify
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system operation and are developed by the CxA with the support of the project team and
OEM suppliers.

Commissioning Plan: The Commissioning Plan defines the scope and approach to the
Total Building Commissioning program that is to be executed for the project.

Commissioning Team: Personnel that will be directly involved in the building
commissioning process. The commissioning team consists of the CxA, Contractors &
Consultants.

Consultants: The architects and engineers responsible for producing the design drawings
and specifications for this project as well as the base contract administration inspection,
quality assurance and acceptance activities.

Contractor Startup Program: Contractor startup and verification program activities are
conducted by the contractors and/or their sub-trades and equipment vendors.
Contractor/vendor checking of the physical installation of the work and equipment and
reviewing the completion of the system installation and readiness is completed prior to the
CxA functional performance testing and verification activities.

Contractors Site Cx Coordinator: Personnel that represent the mechanical, electrical and
controls contractors and coordinate the commissioning process with the CxA

Contractors: These are the general, mechanical. Electrical, controls, fire protection
construction firms and their subcontractors who are responsible for the physical
construction of the project.

Design Narrative: The design Narrative (DN) is where the design team describes in detail
the concepts and features it intends to incorporate during schematics.

Functional Performance Testing: Functional performance tests are specific hands-on
tests, used to verify that the equipment and associated systems meet the specified design
parameters and operate as fully integrated components or systems through their
respective level of automation. This testing also confirms the capabilities of each system to
meet the requirements of the facility and the Owner’s Project Requirements. To test all
systems under peak operating conditions, some functional performance testing may be
deferred at the discretion of the CxA (e.g. seasonal testing examines the heating system
performance under appropriate cold weather conditions).

In Contract Tests: Testing requirements that are defined in the contract documents that
are a contractor’s responsibility to carry out and document appropriately.

Owner’s Project Requirements: Meeting the Owner’s Project Requirements (OPR) is the
primary concern of the commissioning team. This important document will guide the
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design, construction and operation of the future building. This can include project goals,
measureable performance criteria, cost considerations, benchmarks, success criteria and
supporting information.

Project Manager: The individual or firm responsible for the overall management and
delivery of the project to the Owner.

Status Inspections: Systematic detailed inspections of mechanical, electrical systems and
components carrier out under the commissioning plan by personnel from the construction
and Cx Teams. Site personnel will utilize Cx check sheets for recording installation
deficiencies on a component/system basis. Timing of static inspections is tied to
construction progress and occurs once the contractor’s construction installation process
and construction checks have been completed for the individual equipment components or
systems.

User/Operator: A user or operator is an individual or group that will work in and operate
various aspects of the facility once the project has been turned over.
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chapter 2 Building Information

Project Name:

Location:

Building Type:

Project Type:

AAFC Harrington Dust Collection System Replacement
Harrington, PE
Agricultural Processing Facility

Duct Collector System Replacement

AAFC Harrington Dust Collector Replacement Commissioning Plan
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chapter 3 COmmissioning Team

Table 1 - Project Team Information

Title
General Contractor

Name/Company
TBD

Contact Information
TBD

Commissioning

Guillaume Savoie, CBCL Limited

14 King Street, PO Box 20040

Authority Saint John, NB E2L 5B2
Ph.: (506) 633-6650
gsavoie@cbcl.ca

Architect N/A

Mechanical Designer

Pierre Arsenault, CBCL Ltd
Matthew Peachman, CBCL Ltd

14 King Street, PO Box 20040
Saint John, NB E2L 5B2

Ph.: (506) 633-6650
pierrea@chbcl.ca

Electrical Designer

CBCL Ltd
Claude Dupuis

Client Tim O'Brien, PWGSC

Darcy Grant, PWGSC

Jamie Coffin, AAFC
Mechanical TBD TBD
Contractor
Electrical Contractor TBD TBD
Controls Contractor TBD TBD
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3.1 Project Team'’s Responsibilities

Table 2 - Project Team's Responsibilities

S
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Commissioning Tasks c L c w<= c
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Plan and schedule design meetings X
Plan and schedule construction meetings X X
Plan and schedule site inspections and X X X
operation tests
Develop Cx Plan and edit as necessary X
Review and comment on Cx plan X X X X
Develop installation checklists X
Review installation checklists X X X
Complete installation checklists X
Develop start-up checklists X
Review start-up checklists X X X
Complete start-up and fill out checklists X
Review completed start-up checklists X
Develop PV checklists X
Perform PV and complete checklists X
Review completed PV checklists and witness X X X
system demonstration
Complete Progress Report X
Organize O&M manual X X
Review and approve O&M manual X X X
Determine requirements of operator training X X
Conduct operator training X X
Complete final Commissioning Report X
Attend 10-month warranty period meeting X X X X
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3.2 Information Flow

Table 3 - Information Management

Issye . Protocol

For Requests For Information (RFI) or The CxA goes first to the General Contractor.
formal documentation requests. Copy to Owner.

For verbal information or clarification.  The CxA goes directly to the informed party.
Copy of any resulting decisions to General
Contractor and Owner.

For notifying contractors of The CxA documents deficiencies through the

deficiencies. General Contractor.

For scheduling functional tests or Contractor's Cx Representative shall schedule.

training. The CxA may provide input and do some
coordination, but does not do any of the
scheduling.

For making requests for significant The CxA has no authority to issue change

changes. orders.

Subcontractors disagreeing with The subcontractor should try to resolve with

requests or interpretations by the CxA. the CxA, but the General Contractor should be
informed of all issues.
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chapter 4 COmmissioning Scope

The following systems will be commissioned in this project.

41 HVAC Systems (including integral equipment
controls)

P EMCS - Energy Monitoring and Control Systems (controlled devices, control loops and
system integration);

Dust collector including auxiliary devices;

Exhaust canopies;

Exhaust fans;

Ductwork; and

Testing and balancing (sampling) HVAC.

vyvwvwyw
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chapter 5 Commissioning Process

The commissioning process is described herein.

5.1 Initial Commissioning Meeting

A commissioning meeting shall be called by the CxA within one month from the beginning
of construction. In attendance shall be the General Contractor, Mechanical and Electrical
Designers, Contractors Site Cx Coordinator (representing mechanical and electrical
contractors), and all relevant subcontractors.

The meeting will review the reporting structure, lines of communication, the different
parties’' responsibilities, and the general schedule for site inspections, startup of equipment
and training

The desired outcome of the meeting is a good understanding by all involved parties of the
commissioning process and their individual responsibilities.

5.2 Final Commissioning Plan

Following the initial commissioning meeting, the CxA will finalize the commissioning plan.
Added to the plan is the commissioning schedule that was discussed during the meeting.

53 Submittals

The CxA shall provide all subcontractors responsible for commissioned equipment with a
list of the documentation required for the commissioning process. This list will be delivered
through the General Contractor and Contractors Site Cx Coordinator.

The data is typically the same as the requirements of the Architect and Designer. It will
include installation and startup procedures, O&M data, performance data and control
drawings. The CxA will review the documents to ensure they meet the requirements of the
basis of design and commissioning-related items mentioned in the contract documents.
The CxA does not review for general contract compliance.
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The recommendations from this review will be formally documented by the CxA and will be
forwarded to the General Contractor

5.4 Site Meetings/Review

The CxA shall attend site meetings during the construction period as required. It is at these
meetings that the General Contractor or Architect will report on the progress of
construction and will share any information that will affect the commissioning schedule or
the equipment and systems that are to be commissioned.

5.5 Installation Inspection

Prior to the startup of the equipment, all equipment shall be inspected and correct
installation verified. This is done to reduce delays and damage to the 3equipment during
start.

Every piece of equipment is inspected by the Installing Contractor. There is to be no
sampling at this step. The CxA does not need to be present during each installation, but
should be present for central pieces of equipment and has the right to inspect a sample of
equipment of his/her choosing.

The installation checklists will be developed based upon the shop drawings.

All deficiencies are to be recorded and fixed before startup check and Functional test.

5.6 Startup Check

The startup check is the checkpoint to ensure each specific piece of equipment is operating
as designed. The startup checklists are to be developed by the Contractor and review by
the CxA.

The CxA shall review the startup documentation provided by the contractor.

All deficiencies are to be recorded and repaired.

5.7 Performance Verification

Performance verification is not only the testing of each piece of equipment but is also a
check that the pieces of equipment together produce the proper final result.

It is the responsibility of the Site Commissioning Coordinator (Contractor) to schedule the
performance verification tests with the subcontractors, the General Contractor, and the
CxA.
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It is the responsibility of the Site Commissioning Coordinator (Contractor) to document all
results of the Performance verification tests. Any deficiencies are to be corrected by the
subcontractor and retesting will be scheduled by the Site Commissioning Coordinator
(Contractor). Any disputes regarding the requirement of retesting between the CxA and the
subcontractor shall be handled by the Project Manager.

Once all equipment has been started and tested, the CxA and Owner's representative shall
witness a full functional test of all central equipment and up to 10% of terminal equipment.

The performance verification test shall be developed by the Contractor and CxA.

5.8 Testing, Adjusting and Balancing

The contractor shall perform testing, adjusting and balancing (TAB) in accordance with the
applicable sections of the specification. The CxA shall witness a portion of the TAB and will
review the TAB documentation.

5.9 Progress Reports

The CxA shall supply the General Contractor with regular commissioning progress reports.

The progress reports will include an update of any schedule changes, the most recent site
visit report, and a list of the current deficiencies.

5.10 O&M Manuals

The CxA shall review the O&M manuals before functional test. It is assumed that they will
be 95% complete, with the remainder completed once functional test is complete.

The CxA will recommend either the acceptance or rejection of the O&M manuals.

It is not the responsibility of the CxA to produce the O&M manuals.

5.11 Training

Training to be provided as required in 01 91 00 General Cx Requirements and as required
elsewhere in the specification.

The Contractors Site Cx Coordinator shall coordinate the training of the Owner/Operator.

.12 Warranty

The project generally has a one (1) year warranty period, however the contractor is to
coordinate with other specification sections for additional coverage where indicated.
During this time, the following will occur:
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e Seasonal testing of equipment, as required; and
e One final review prior to the end of the warranty period by the CxA, Contractors and
Owner/Operator to review any occupant complaints.

5.13 Final Report

The CxA will supply the Owner with a final commissioning report.

For each piece of commissioned equipment, the final report will outline the following:
P Confirmation that the equipment meets the specifications;

P Confirmation that the equipment was installed correctly;

b Confirmation that the equipment was started up correctly;

P Functional test results; and

DRAFT DRAFT

Prepared by: Reviewed by:

Matthew Peachman, P.Eng., LEED™ AP, BD+C Pierre Arsenault, P.Eng.
Group Lead, Buildings, NB Mechanical Engineer

This document was prepared for the party indicated herein. The material and information in the document reflects CBCL
Limited’s opinion and best judgment based on the information available at the time of preparation. Any use of this document
or reliance on its content by third parties is the responsibility of the third party. CBCL Limited accepts no responsibility for any

damages suffered as a result of third party use of this document.
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APPENDIX A

Start-up/PV Checklists
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HVAC SYSTEMS COMMISSIONING
VERIFICATION PROGRAM
DUST COLLECTOR

PROJECT: AAFC Dust Collector UNIT #:
LOCATION: Pad Mount SERVICE: Dust Collector
MANUFACTURER: MODEL:

Dust Collector Unit INSTALLED
Manufacturer
Model No.
Size

Serial No.

FAN INSTALLED
Manufacturer

Type

Size

Model No.

Motor (HP)

Voltage / Phase / Frequency
Air Volume (L/S)

Static Pressure (Pa)

Fan RPM

Unit Installation STATUS COMMENTS
Concrete pad complete
Bollards installed

Installed as per manufacturer
instructions

Quality Of Duct Construction
Ductwork Insulation

Wall Penetrations Sealed

Access for Inspection & Servicing
Acoustic Lining Installation
Silencer Installation

Blast damper-installed and wired

Ductwork supported

Equipment enclosures installed as
per drawings

Compressed air piping installed
and secured

Power installed and secured

Disconnect installed as per dwg
Control wiring installed and
secured.
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HVAC SYSTEMS COMMISSIONING
VERIFICATION PROGRAM
DUST COLLECTOR

PROJECT: AAFC Dust Collector UNIT #:

LOCATION: Pad Mount SERVICE: Dust Collector
MANUFACTURER: MODEL:

SUPPLY FAN STATUS COMMENTS

Impeller Rotates Freely And
Without Vibration

Fan Casing Cleaned

Belt Guards Installed

Inlet & Outlet Guards Installed
Duct Geometry Correct

Flexible Connectors Correct
Shipping Blocks Removed

Vibration Isolators Correct

Starters & Disconnects Installed

Disconnect Location Correct

Rotation Correct

Belt Tension

Interlocks Installed

FILTERS STATUS COMMENTS
Panel Filters Slide Freely In Frames

Filters Installed with Air Flow
Direction Correct
Access Doors Installed

STARTUP STATUS COMMENTS
Unit started as per manufacturer’s
instructions

Startup sheet attached

Control panel installed as per
drawing

Operation and Control STATUS COMMENTS
The system shall be enabled by
local wound timer for a maximum
duration of [4] hours.

The integral unit controls shall
operate on a demand based
cleaning cycle on a factory
provided sensed differential
pressure.
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HVAC SYSTEMS COMMISSIONING
VERIFICATION PROGRAM
DUST COLLECTOR

PROJECT: AAFC Dust Collector UNIT #:
LOCATION: Pad Mount SERVICE: Dust Collector
MANUFACTURER: MODEL:

The bas shall trend the cleaning
operation as sensed by the DC-01
cleaning pressure switch.

The bas shall alarm on no flow
condition as sensed by the blower
differential pressure sensor.

The bas shall alarm on filter dp
above [1500 Pa].

The bas shall alarm on consecutive
cleaning pressure switch interval
less than [5 minutes].

Closeout STATUS COMMENTS
Training has been completed

Received spares (compressed air
filters, duct collector filters,
specialized tools, belts)

REMARKS:
Owners Representative Date:
General Contractors Representative Date:
Mechanical Contractors Representative Date:
Commissioning Representative Date:
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HVAC SYSTEMS COMMISSIONING
VERIFICATION PROGRAM
EXHAUST FAN

PROJECT: AAFC Dust Collection UNIT #: EF-11-B1

LOCATION: Wall-outside SERVICE: Grinding Room Gen Exh
MANUFACTURER: MODEL:

EXHAUST FAN INSTALLED

Type/ Size

Motor HP

Voltage / Phase / Frequency
Static Pressure Air (Pa)

Fan RPM

Air Volume (L/S)

Vibration Isolator Type

EXHAUST FAN STATUS COMMENTS
Installed as per Drawings &
Specifications

Installed As Per Manufacturer’s
Requirements

Fan Rotation Correct

Fan Casing Cleaned

Duct Geometry Correct
Vibration Isolators Correct
Starter & Disconnect Complete
Belt Tension

Fan Wheel Clearance

Fan Interlocks Correct

AIR DISTRIBUTION SYSTEM STATUS COMMENTS
Quality Of Duct Construction
Suitability of Duct Fittings

Wall Penetrations Sealed

Access for Inspection & Servicing
OPERATIONAL CHECKS

All System Components Started as
Detailed on Equipment Start-up
Sheets.

Noise & Vibration

Air Balancing Complete

Air Balance Report Attached

MOTORIZED DAMPER MD-1 MD-2 MD-3
Damper Location
No Cracks Around Damper Frame
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HVAC SYSTEMS COMMISSIONING
VERIFICATION PROGRAM
EXHAUST FAN

PROJECT: AAFC Dust Collection UNIT #: EF-11-B1

LOCATION: Wall-outside SERVICE: Grinding Room Gen Exh
MANUFACTURER: MODEL:

MOTORIZED DAMPER MD-1 MD-2 MD-3

Blades Close Fully, Seal Tightly

Motorized Damper Strokes Fully
Open to Fully Closed

Access to Damper
Normal Positions as Specified
Damper Control Sequences

CONTROLS STATUS COMMENTS

The system shall be enabled by
local wound timer for a maximum
duration of [4] hours.

On system enable the motorized
damper shall open.

On proof of open from the
damper, the exhaust fan shall be
energized.

The bas shall alarm on a fault from
the damper.

The bas shall alarm on a fault from
the exhaust fan.

CLOSEOUT STATUS COMMENTS
Training has been completed.

Received spares (bearings and
seals, specialized tools).

REMARKS:
Owners Representative Date:
General Contractors Representative Date:
Mechanical Contractors Representative Date:
Commissioning Representative Date:
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HVAC SYSTEMS COMMISSIONING
VERIFICATION PROGRAM
EXHAUST FAN

PROJECT: AAFC Dust Collection UNIT #: EF-11-B2

LOCATION: Wall-outside SERVICE: Grinding Room Gen Exh
MANUFACTURER: MODEL:

EXHAUST FAN INSTALLED

Type/ Size

Motor HP

Voltage / Phase / Frequency
Static Pressure Air (Pa)

Fan RPM

Air Volume (L/S)

Vibration Isolator Type

EXHAUST FAN STATUS COMMENTS
Installed as per Drawings &
Specifications

Installed As Per Manufacturer’s
Requirements

Fan Rotation Correct

Fan Casing Cleaned

Duct Geometry Correct
Vibration Isolators Correct
Starter & Disconnect Complete
Belt Tension

Fan Wheel Clearance

Fan Interlocks Correct

AIR DISTRIBUTION SYSTEM STATUS COMMENTS
Quality Of Duct Construction
Suitability of Duct Fittings

Wall Penetrations Sealed

Access for Inspection & Servicing
OPERATIONAL CHECKS

All System Components Started as
Detailed on Equipment Start-up
Sheets.

Noise & Vibration

Air Balancing Complete

Air Balance Report Attached

MOTORIZED DAMPER MD-1 MD-2 MD-3
Damper Location
No Cracks Around Damper Frame
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HVAC SYSTEMS COMMISSIONING
VERIFICATION PROGRAM
EXHAUST FAN

PROJECT: AAFC Dust Collection UNIT #: EF-11-B2

LOCATION: Wall-outside SERVICE: Grinding Room Gen Exh
MANUFACTURER: MODEL:

MOTORIZED DAMPER MD-1 MD-2 MD-3

Blades Close Fully, Seal Tightly

Motorized Damper Strokes Fully
Open to Fully Closed

Access to Damper
Normal Positions as Specified
Damper Control Sequences

CONTROLS STATUS COMMENTS

The system shall be enabled by
local wound timer for a maximum
duration of [4] hours.

On system enable the motorized
damper shall open.

On proof of open from the
damper, the exhaust fan shall be
energized.

The bas shall alarm on a fault from
the damper.

The bas shall alarm on a fault from
the exhaust fan.

CLOSEOUT STATUS COMMENTS
Training has been completed.

Received spares (bearings and
seals, specialized tools).

REMARKS:
Owners Representative Date:
General Contractors Representative Date:
Mechanical Contractors Representative Date:
Commissioning Representative Date:
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APPENDIX B

Commissioning Schedule (to follow)
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	01 14 10
	01 33 00
	01 35 24
	01 35 25
	01 35 29
	01 35 43
	01 35 54
	01 45 00
	01 50 00
	01 61 00
	01 74 11
	01 74 21
	01 77 00
	01 78 00
	01 79 00
	01 91 13
	07 84 00
	22 15 00
	1.1 SUMMARY  .1 Section Includes:
	.1 Materials and installation for piping, fittings, equipment used in compressed air systems.
	.2 Sustainable requirements for construction and verification.

	1.2 RELATED   .1 Section 01 33 00 - Submittal Procedures.
	SECTIONS
	.2 Section 01 45 00 – Testing and Quality Control.
	.3 Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.4 Section 01 78 00 - Closeout Submittals.

	1.3 REFERENCES  .1 American Society of Mechanical Engineers (ASME)
	.1 ASME Boiler and Pressure Vessel Code Section VIII-2016, Pressure Vessels.
	.1 BPVC-VIII B BPVC Section VIII - Rules for Construction of Pressure Vessels Division 1.
	.2 BPVC-VIII-2 B, BPVC Section VIII - Rules for Construction of Pressure Vessels Division 2 - Alternative Rules.
	.3 BPVC-VIII-3 B, BPVC Section VIII - Rules for Construction of Pressure Vessels Division 3 - Alternative Rules High Press Vessels.

	.2 ASME B16.5-2017, Pipe Flanges and Flanged Fittings.
	.3 ASME B16.11-2016, Forged Fittings, Socket-Welding and Threaded.
	.2 American Society for Testing and Materials International (ASTM)
	.1 ASTM A53/A53M-20, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless.
	.2 ASTM A181/A181M-14, Standard Specification for Carbon Steel Forgings for General Purpose Piping.

	.3 Canadian Standards Association (CSA International)
	.1 CSA B51:19, Boiler, Pressure Vessel, and Pressure Piping Code.

	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Safety Data Sheets (SDS).


	1.4 SUBMITTALS  .1 Submittals in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product Data:
	.1 Submit manufacturer's printed product literature, specifications and datasheet for piping, fittings and equipment.
	.2 Submit WHMIS SDS. Indicate VOC's for adhesive and solvents during application and curing.

	.3 Shop Drawings:
	.1 Submit shop drawings to indicate project layout including layout, dimensions and extent of piping system.
	.1 Vertical and horizontal piping locations and elevations and connections details.
	.2 Test Reports: submit certified test reports from approved independent testing laboratories indicating compliance with specifications for specified performance characteristics and physical properties.
	.3 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.4 Instructions: submit manufacturer's installation instructions.
	.5 Closeout Submittals: submit maintenance and engineering data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.



	1.5 QUALITY   .1 Pre-Installation Meeting:
	ASSURANCE   .1 Convene pre-installation meeting one week prior to beginning work of this Section and on-site installations.
	.1 Verify project requirements.
	.2 Review installation conditions.
	.3 Co-ordination with other building subtrades.
	.4 Review manufacturer's installation instructions and warranty requirements.
	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29.06 - Health and Safety Requirements.


	1.6 DELIVERY,   .1 Waste Management and Disposal:
	STORAGE AND    .1 Separate waste materials for reuse and recycling in
	HANDLING   accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan (WMP).
	.4 Separate for reuse and recycling and place in designated containers Steel, Metal, Plastic waste in accordance with Waste Management Plan (WMP).
	.5 Handle and dispose of hazardous materials in accordance with Regional and Municipal regulations.
	.6 Divert unused metal materials from landfill to metal recycling facility as approved by Departmental Representative.

	2.1 COMBINATION   .1 Factory assembled, heavy-duty with mounting bracket and low
	FILTER-REGULATOR   pressure side relief valve.
	.2 Maximum inlet pressure: 1034 kPa.
	.3 Operating temperature: minus 18 degrees C to plus 52 degrees C.
	.4 Filter element: 5 micron. Bowls: polycarbonate.
	.5 Pressure range in regulator: 34 kPa to 900 kPa.
	.6 Gauge range: 0 kPa to 1500 kPa.

	2.2 PIPING  .1 Piping: to ASTM A53/A53M, schedule 80 seamless black steel, or tubular extruded aluminum with powder coated exterior rated for 1200 kPa.
	.2 Fittings:
	.1 NPS2 and smaller: to ASME B16.11, schedule 80 steel, socket welded.
	.2 Couplings: to ASME B16.11, socket welded or threaded half coupling type, or polyamide plastic or aluminum alloy compression type rated for 1200 kPa.
	.3 Unions: 1000 kPa malleable iron with brass-to-iron ground seat, or polyamide plastic or aluminum alloy compression type rated for 1200 kPa.
	.4 Dissimilar metal junctions: use dielectric unions.
	.5 Flanges:
	.1 NPS2 and smaller: to ASME B16.5, forged steel, raised face and socket welded.


	.3 Joints:
	.1 NPS2 and smaller: socket welded.


	2.3 BALL VALVES  .1 Three-piece design or top entry for ease of in-line maintenance.
	.1 To ASTM A181/A181M, Class 70, carbon steel body socket welded or screwed ends, carbon steel ball and associated trim suitable for compressed air application.
	.2 To withstand 1034 kPa maximum pressure.

	2.4 COUPLERS/  .1 Industrial interchange series, full-bore.
	CONNECTORS
	.2 Maximum inlet pressure: 1700 kPa.
	.3 Valve seat: moulded nylon.
	.4 Body: zinc plated steel.
	.5 Threads: NPT.

	3.1  MANUFACTURER'S .1 Compliance: comply with manufacturer's written
	INSTRUCTIONS   recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.
	3.4 COMPRESSED AIR .1 Install on discharge line from refrigerated air dryer.
	LINE FILTER
	3.5 MAIN AIR   .1 Install at air compressor station.
	PRESSURE REGULATORS
	.2 Install additional regulators on connections to equipment as indicated.

	3.6 COMPRESSED AIR .1 Install flexible connection in accordance with Section 23 05 16 -
	PIPING CONNECTIONS    Expansion Fittings and Loops for HVAC Piping.
	AND INSTALLATION
	.2 Install shut-off valves at outlets, major branch lines and in locations as indicated.
	.3 Install quick-coupler chucks and pressure gauges on drop pipes.
	.4 Install unions to permit removal or replacement of equipment.
	.5 Install tees in lieu of elbows at changes in direction of piping. Install plug in open ends of tees.
	.6 Grade piping at 1% slope minimum.
	.7 Install compressed air trap and pressure equalizing pipe at moisture collecting points. Drain contents of pipe to the nearest floor drain.
	.8 Make branch connections from top of main or quick branch drop pipe if using aluminum piping system.
	.9 Install compressed air trap at bottom of risers and at low points in mains, piped to nearest drain. Distance between drain points to be 30 m maximum.
	.10 Weld steel piping in accordance with Section 23 05 17 - Pipe Welding and;
	.1 To ASME code and requirements of authority having jurisdiction.
	.2 Weld concealed and inaccessible piping regardless of size.


	3.7 FIELD QUALITY  .1 Site Tests/Inspection:
	CONTROL   .1 Testing: pressure test for 4 h minimum, to 1100 kPa, with outlets closed and with compressor isolated from system. Pressure drop not to exceed 10 kPa.
	.2 Manufacturer's Field Services:
	.1 Have manufacturer of products supplied under this Section review work involved in handling, installation/application, protection and cleaning of its products, and submit written reports, in acceptable format, to verify compliance of work with Contr...
	.2 Provide manufacturer's field services, consisting of product use recommendations and periodic site visits for inspection of product installation, in accordance with manufacturer's instructions.
	.3 Schedule site visits to review work at stages listed:
	.1 After delivery and storage of products, and when preparatory work on which work of this Section depends is complete, but before installation begins.
	.2 Twice during progress of work at 25% and 60% complete.
	.3 Upon completion of Work, after cleaning is carried out.


	.3 Obtain reports within three (3) working days of review and submit immediately to the Departmental Representative.
	.4 Verification requirements include:
	.1 Materials and resources.
	.2 Storage and collection of recyclables.
	.3 Construction waste management.
	.4 Resource reuse.
	.5 Recycled content.
	.6 Local/regional materials.
	.7 Certified wood.
	.8 Low-emitting materials.


	3.8 CLEANING  .1 Cleaning:  blow out piping to clean interior thoroughly of oil and foreign matter.
	.2 Check entire installation is approved by authority having jurisdiction.
	.3 Perform cleaning operations as specified and in accordance with manufacturer's recommendations.
	.4 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
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	.2 Section 01 74 21 - Construction / Demolition Waste Management and Disposal.
	.3 Section 01 78 00 - Closeout Submittals.
	.2 Shop drawings; submit drawings stamped and signed for approval by the Departmental Representative.
	.3 Shop drawings to show:
	.1 Mounting arrangements.
	.2 Operating and maintenance clearances.

	.4 Shop drawings and product data accompanied by:
	.1 Detailed drawings of bases, supports, and anchor bolts.
	.2 Acoustical sound power data, where applicable.
	.3 Points of operation on performance curves.
	.4 Manufacturer to certify current model production.
	.5 Certification of compliance to applicable codes.

	.5 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.
	.6 Closeout Submittals:
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
	.2 Operation and maintenance manual approved by, and final copies deposited with, Departmental Representative before final inspection.
	.3 Operation data to include:
	.1 Control schematics for systems including environmental controls.
	.2 Description of systems and their controls.
	.3 Description of operation of systems at various loads together with reset schedules and seasonal variances.
	.4 Operation instruction for systems and component.
	.5 Description of actions to be taken in event of equipment failure.
	.6 Colour coding chart.

	.4 Maintenance data to include:
	.1 Servicing, maintenance, operation and trouble-shooting instructions for each item of equipment.
	.2 Data to include schedules of tasks, frequency, tools required and task time.

	.5 Performance data to include:
	.1 Equipment manufacturer's performance datasheets with point of operation as left after commissioning is complete.
	.2 Equipment performance verification test results.
	.3 Special performance data as specified.
	.4 Testing, adjusting and balancing reports as specified in Section 23 05 93 - Testing, Adjusting and Balancing for HVAC.

	.6 Approvals:
	.1 Submit two (2) copies of draft Operation and Maintenance Manual to Departmental Representative for approval. Submission of individual data will not be accepted unless directed by Departmental Representative.
	.2 Make changes as required and re-submit as directed by Departmental Representative.

	.7 Additional data:
	.1 Prepare and insert into operation and maintenance manual additional data when need for it becomes apparent during specified demonstrations and instructions.

	.8 Site records:
	.1 Departmental Representative will provide one (1) set of reproducible mechanical drawings or AutoCAD files. Provide sets of white prints as required for each phase of work. Mark changes as work progresses and as changes occur. Include changes to exi...
	.2 Transfer information weekly to reproducibles, revising reproducibles to show work as actually installed.
	.3 Use different colour for each service.
	.4 Make available for reference purposes and inspection.

	.9 As-built drawings:
	.1 Prior to start of Testing, Adjusting and Balancing for HVAC, finalize production of as-built drawings.
	.2 Identify each drawing in lower right-hand corner in letters at least 12 mm high as follows: - "AS BUILT DRAWINGS: THIS DRAWING HAS BEEN REVISED TO SHOW MECHANICAL SYSTEMS AS INSTALLED" (Signature of Contractor) (Date).
	.3 Submit to the Departmental Representative for approval and make corrections as directed.
	.4 Perform testing, adjusting and balancing for HVAC using as-built drawings.
	.5 Submit completed reproducible as-built drawings with Operating and Maintenance Manuals.

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

	.2 Health and Safety Requirements: do construction occupational health and safety in accordance with Section 01 35 29 - Health and Safety Requirements.
	.1 One (1) set of filter cartridges in addition to final operating set.

	.2 Provide one (1) set of special tools required to service equipment as recommended by manufacturers and in accordance with Section 01 78 00 - Closeout Submittals.
	.3 Furnish one (1) commercial quality grease gun, grease and adapters to suit different types of grease and grease fittings.
	.1 Submit tests as specified in other sections of this specification.

	.2 Manufacturer's Field Services:
	.1 Obtain written report from manufacturer verifying compliance of Work, in handling, installing, applying, protecting and cleaning of product and submit Manufacturer's Field Reports as described in PART 1 - SUBMITTALS.
	.2 Provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
	.3 Schedule site visits, to review Work, as directed in PART 1 - QUALITY ASSURANCE.

	.2 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.
	.3 Use operation and maintenance manual, as-built drawings, and audio visual aids as part of instruction materials.
	.4 Instruction duration time requirements as specified in appropriate sections.
	.5 Departmental Representative may record these demonstrations on video tape for future reference.
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	part 1 - GeneraL
	1.1 SUMMARY  .1 This Section includes requirements for selective demolition and removal of heating, ventilation and air conditioning systems, controls and automated automation components, and related mechanical components and incidentals required to c...
	1.2 RELATED   .1 Section 01 74 11 – Cleaning.
	SECTIONS
	.2 Section 01 74 21 – Construction / Demolition Waste Management and Disposal

	U1.3 DEFINITIONS U .1 Demolish: Detach items from existing construction and legally dispose of items off site, unless indicated as removed and salvaged, or removed and reinstalled.
	.2 Remove: Planned deconstruction and disassembly of electrical items from existing construction including removal of conduit, junction boxes, cabling and wiring from electrical component to panel taking care not to damage adjacent assemblies designat...
	.3 Remove and Salvage: Detach items from existing construction and deliver them to the Departmental Representative ready for reuse.
	.4 Remove and Reinstall: Detach items from existing construction, prepare them for reuse, and reinstall them where indicated.
	.5 Existing to Remain: Existing items of construction that are not removed and that are not otherwise indicated as being removed and salvaged, or removed and reinstalled.
	.6 Hazardous Substances: Dangerous substances, dangerous goods, hazardous commodities and hazardous products may include asbestos, mercury and lead, PCB's, poisons, corrosive agents, flammable substances, radioactive substances, or other material that...

	1.5 ADMINISTRATIVE  .1 Coordination: Coordinate work of this Section to avoid
	REQUIREMENTS      interference with work by other Sections.
	.2 Account for Owner's continued occupancy requirements during selective demolition and schedule staged occupancy and worksite activities.

	1.6 SITE CONDITIONS .1 Condition of materials identified as being salvaged or demolished are based on their observed condition on date that tender is accepted.
	1.7 SALAVAGE AND   .1 Demolished items become Contractor's property and will be
	DEBRIS MATERIALS   removed from Project site; except for items indicated as being reused, salvaged, or otherwise indicated to remain Owner’s property.
	.2 Carefully remove materials and items designated for salvage and store in a manner to prevent damage or devaluation of materials


	part 2 - Products
	2.1 MATERIALS  .1 Use only new materials required for completion or repair matching materials damaged during performance of work of this Section; new materials are required to meet assembly or system characteristics as existing systems indicated to re...
	.2 Use listed fire stopping materials compatible with existing fire stopping systems where removal or demolition work affects rated assemblies, restore to match existing fire rated performance.


	PART 3 - Execution
	3.1 EXAMINATION  .1 Visit site, thoroughly examine and become familiar with conditions that may affect the work of this Section before tendering the Bid; the Departmental Representative will not consider claims for extras for work or materials necessa...
	.2 Identify on-site removal of walls and ceiling to facilitate the work.
	.3 Identify on-site testing of ductwork and equipment to facilitate the Work.

	3.2 PREPARATION  .1 Protect systems and components indicated to remain in place during selective demolition operations and as follows:
	.1 Prevent movement and install bracing to prevent settlement or damage of adjacent services and parts of existing buildings scheduled to remain.
	.2 Notify the Departmental Representative and cease operations where safety of buildings being demolished, adjacent structures or services appears to be endangered and await additional instructions before resuming demolition work specified in this Sec...
	.3 Prevent debris from blocking drainage inlets.
	.4 Protect mechanical systems that must remain in operation.
	.5 Ensure hazardous materials are removed or abated prior to commencing demolition.
	.6 For components intended for relocation and reuse, remove, store, protect, clean and reinstall and connect to HVAC systems, and recommission.
	.2 Sequence demolition work so that interference with the use of the building by the tenents is minimized and as follows:
	.1 Prevent debris from endangering the safe access to and egress from occupied buildings.
	.2 Notify the Departmental Representative and cease operations where safety of occupants appears to be endangered and await additional instructions before resuming demolition work specified in this Section.


	3.3 EXECUTION  .1 Disconnect and cap electrical services in accordance with requirements of local Authority Having Jurisdiction.
	.2 Do not disrupt active or energized utilities without approval of the Departmental Representative.
	.3 Erect and maintain dust proof and weather tight partitions to prevent the spread of dust and fumes to occupied building areas; remove partitions when complete.
	.4 Demolish parts of existing building to accommodate new construction and remedial work as indicated.
	.5 At end of each work day, leave worksite in safe condition.
	.6 Perform demolition work in a neat and workmanlike manner:
	.1 Remove any tools or equipment after completion of work, and leave site clean and ready for subsequent renovation work.
	.2 Repair and restore damages caused as a result of work of this Section to match existing materials and finishes.

	.7 Conduct demolition of HVAC systems in accordance with local Authority Having Jurisdiction (AHT) including Service PE, Labour Division Inspections.

	3.4 CLOSEOUT   .1 Arrange for legal disposal and remove demolished materials
	ACTIVITIES   to accredited provincial landfill site or alternative disposal site (recycle centre).
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	.1 Concrete housekeeping pads, hangers and supports for mechanical piping, ducting and equipment.
	.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal
	.3 Section 05 12 23 - Structural Steel for Buildings.
	.1 ASME B31.1-20, Power Piping.

	.2 American Society for Testing and Materials (ASTM)
	.1 ASTM A125-96(R2018), Specification for Steel Springs, Helical, Heat-Treated.
	.2 ASTM A307-14, Specification for Carbon Steel Bolts and Studs, 60,000 PSI Tensile Strength.
	.3 ASTM A563-15, Specification for Carbon and Alloy Steel Nuts.

	.3 Factory Mutual (FM)
	.4 Health Canada / Workplace Hazardous Materials Information System (WHMIS).
	.1 Safety Data Sheets (SDS).

	.5 Manufacturer's Standardization Society of the Valves and Fittings Industry (MSS)
	.1 MSS SP-58-2018, Pipe Hangers and Supports - Materials, Design and Manufacture, Selection, Application, and Installation.
	.2 Base maximum load ratings on allowable stresses prescribed by MSS SP58 or ASME B31.1.
	.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 all 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 to be in accordance with MSS SP58.

	.2 Performance Requirements
	.1 Design supports, platforms, catwalks, hangers, to withstand seismic events for location as per the National Building Code

	.2 Shop drawings: submit drawings stamped and signed for approval by Departmental Representative.
	.3 Submit shop drawings and product data for following items:
	.1 Bases, hangers and supports.
	.2 Connections to equipment and structure.
	.3 Structural assemblies.

	.4 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 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 one (1) copy of systems supplier's installation instructions.


	.5 Closeout Submittals:
	.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

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

	.2 Use components for intended design purpose only. Do not use for rigging or erection purposes.
	.1 Pipe hangers and supports: galvanized painted with zinc-rich paint after manufacture.
	.2 Use electro-plating galvanizing process or hot dipped galvanizing process.
	.3 Steel hangers in contact with copper piping to be copper plated or epoxy coated.

	.2 Upper attachment structural: Suspension from lower flange of I-Beam.
	.1 Cold piping NPS 2 maximum: malleable iron C-clamp with hardened steel cup point setscrew, locknut and carbon steel retaining clip.
	.1 Rod: 9 mm UL listed, 13 mm FM approved.


	.3 Upper attachment structural: Suspension from upper flange of I-Beam.
	.1 Cold piping NPS 2 maximum: Ductile iron top-of-beam C-clamp with hardened steel cup point setscrew, locknut and carbon steel retaining clip, UL listed FM approved where required to MSS SP58.

	.4 Upper attachment to concrete.
	.1 Ceiling: Carbon steel welded eye rod, clevis plate, clevis pin and cotters with weldless forged steel eye nut. Ensure eye 6 mm minimum greater than rod diameter.
	.2 Concrete inserts: wedge shaped body with knockout protector plate UL listed FM approved where required to MSS SP-58.

	.5 Shop and field-fabricated assemblies.
	.1 Trapeze hanger assemblies: MSS SP-58.
	.2 Steel brackets: MSS SP-58.
	.3 Sway braces for seismic restraint systems: to MSS SP-58.

	.6 Hanger rods: threaded rod material to MSS SP-58.
	.1 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 28 mm rod.

	.7 Pipe attachments: material to MSS SP-58.
	.1 Attachments for steel piping: carbon steel galvanized.
	.2 Attachments for copper piping: copper plated black steel.
	.3 Use insulation saddles for hot pipework.
	.4 Oversize pipe hangers and supports for insulated pipes.

	.8 Adjustable clevis: material to MSS SP-58, UL listed FM approved, where required clevis bolt with nipple spacer and vertical adjustment nuts above and below clevis.
	.1 Confirm "U" has hole in bottom for rivetting to insulation shields.

	.2 Submit structural calculations with shop drawings.
	.1 Manufacturer's instructions and recommendations.

	.2 Vibration Control Devices:
	.1 Install on piping systems at pumps, boilers, chillers, cooling towers, elsewhere as indicated.

	.3 Clevis plates:
	.1 Attach to concrete with four (4) minimum concrete inserts, one at each corner.

	.4 Provide supplementary structural steelwork where structural bearings do not exist or where concrete inserts are not in correct locations.
	.5 Within 300 mm of each elbow.
	.6 Pipework greater than NPS 12: to MSS SP58.
	.2 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, comprised of angel iron or c-channel.
	.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.
	.2 Equalize loads.

	.2 Adjustable clevis:
	.1 Tighten hanger load nut securely to ensure proper hanger performance.
	.2 Tighten upper nut after adjustment.

	.3 C-clamps:
	.1 Follow manufacturer's recommended written instructions and torque values when tightening C-clamps to bottom flange of beam.

	.4 Beam clamps:
	.1 Hammer jaw firmly against underside of beam.
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	23 05 53.01
	.1 Materials and requirements for the identification of piping systems, duct work, valves and controllers, including the installation and location of identification systems.
	.2 Sustainable requirements for construction and verification.
	.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal
	1.3 REFERENCES  .1 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-24.3, Identification of Piping Systems.

	1.4 SUBMITTALS  .1 Product data:
	.1 Submittals:  in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Product data to include paint colour chips, other products specified in this section.
	.3 Samples:
	.1 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Samples to include nameplates, labels, tags, lists of proposed legends.


	1.5 QUALITY   .1 Quality assurance submittals:  submit following in accordance
	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 – Health and Safety Requirements.


	1.6 DELIVERY,   .1 Packing, shipping, handling and unloading:
	.2 Deliver, store and handle materials in accordance with manufacturer’s written instructions.
	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Dispose of unused paint coating material at official hazardous material collections site approved by the Departmental Representative.
	.3 Do not dispose of unused paint coating material into sewer system, into streams, lakes, onto ground or in locations where it will pose health or environmental hazard.


	Part 2  - Products
	2.1 MANUFACTURER'S  .1 Metal or plastic laminate nameplate mechanically fastened to
	.2 Lettering and numbers to be raised or recessed.
	.3 Information to include, as appropriate:
	.1 Equipment: Manufacturer's name, model, size, serial number, capacity.
	.2 Motor: voltage, Hz, phase, power factor, duty, frame size.


	2.2  SYSTEM   .1 Colours:
	.2 Elsewhere: black letters, white background (except where required otherwise by applicable codes).
	.2 Construction:
	.1 3 mm thick laminated plastic or white anodized aluminum, matte finish, with square corners, letters accurately aligned and machine engraved into core.

	.3 Sizes:
	.1 Conform to following table:
	.2 Use maximum of 25 letters/numbers per line.

	.4 Locations:
	.1 Terminal cabinets, control panels: Use size # 5.
	.2 Equipment in Mechanical Rooms: Use size # 9.


	2.3 EXISTING   .1 Apply existing identification system to new work.
	.3 Before starting work, obtain written approval of identification system from the Departmental Representative.

	2.4 IDENTIFICATION  .1 Identify contents by background colour marking, pictogram
	.2 Pictograms:
	.1 Where required, to Workplace Hazardous Materials Information System (WHMIS) regulations.

	.3 Legend:
	.1 Block capitals to sizes and colours listed in CAN/CGSB 24.3.

	.4 Arrows showing direction of flow:
	.1 Outside diameter of pipe or insulation less than 75 mm: 100 mm long x 50 mm high.
	.2 Outside diameter of pipe or insulation 75 mm and greater: 150 mm long x 50 mm high.
	.3 Use double-headed arrows where flow is reversible.

	.5 Extent of background colour marking:
	.1 To full circumference of pipe or insulation.
	.2 Length to accommodate pictogram, full length of legend and arrows.

	.6 Materials for background colour marking, legend, arrows:
	.1 Pipes and tubing 20 mm and smaller: Waterproof and heat-resistant pressure sensitive plastic marker tags.
	.2 All other pipes: Pressure sensitive plastic-coated cloth or vinyl with protective overcoating, waterproof contact adhesive undercoating, suitable for ambient of 100%RH and continuous operating temperature of 150oC and intermittent temperature of 20...

	.7 Colours and Legends:
	.1 Where not listed, obtain direction from Departmental Representative.
	.2 Colours for legends, arrows, to following table:
	.3 Background colour marking and legends for piping systems:


	2.6 IDENTIFICATION  .1 50 mm high stencilled letters and directional arrows 150 mm
	.2 Colours: Black, or co-ordinated with base colour to ensure strong contrast.
	.3 Identify system: e.g. Supply AHU-1, Exhaust F-7.

	2.7 VALVES,   .1 Brass tags 12 mm diameter with stamped identification data
	.2 Include flow diagrams for each system, of approved size, showing charts and schedules with identification of each tagged item, valve type, service, function, normal position, location of tagged item.

	2.8 CONTROLS   .1 Identify all systems, equipment, components, controls, sensors
	.2 Inscriptions to include function and (where appropriate) fail-safe position, component ID name.

	2.9 LANGUAGE  .1 Identification to be in English.

	Part 3  - Execution
	3.1 MANUFACTURER’S .1 Compliance:  comply with manufacturer’s written
	3.2 INSTALLATION  .1 Perform work in accordance with CAN/CGSB-24.3 except as specified otherwise.
	.2 Provide ULC and/or CSA registration plates as required by respective agency.

	3.3 NAMEPLATES  .1 Locations:
	.1 In conspicuous location to facilitate easy reading and identification from operating floor.
	.2 Standoffs:
	.1 Provide for nameplates on hot and/or insulated surfaces.

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


	3.4 LOCATION OF   .1 On long straight runs in open areas in boiler rooms, equipment
	.2 Adjacent to each change in direction.
	.3 At least once in each small room through which piping or ductwork passes.
	.4 On both sides of visual obstruction or where run is difficult to follow.
	.5 On both sides of separations such as walls, floors, partitions.
	.6 Where system is installed in pipe chases, ceiling spaces, galleries, confined spaces, at entry and exit points, and at access openings.
	.7 At beginning and end points of each run and at each piece of equipment in run.
	.8 At point immediately upstream of major manually operated or automatically controlled valves, dampers, etc. Where this is not possible, place identification as close as possible, preferably on upstream side.
	.9 Identification to be easily and accurately readable from usual operating areas and from access points.
	.1 Position of identification to be approximately at right angles to most convenient line of sight, considering operating positions, lighting conditions, risk of physical damage or injury and reduced visibility over time due to dust and dirt.


	3.5 VALVES,   .1 Valves and operating controllers, except at plumbing fixtures,
	CONTROLLERS   radiation, or where in plain sight of equipment they serve: Secure tags with non-ferrous chains or closed "S" hooks.
	.2 Install one copy of flow diagrams, valve schedules mounted in frame behind non-glare glass where directed by the Departmental Representative. Provide one (1) copy (reduced in size if required) in each operating and maintenance manual.
	.3 Number valves in each system consecutively.

	3.6 CLEANING  .1 Proceed in accordance with Section 01 74 11 – Cleaning.
	.2 Upon completion and verification of performance of installation, remove surplus materials, rubbish, tools and equipment.
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	.1 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 Section 01 35 29 - Health and Safety Requirements.
	.3 Section 01 45 00 – Testing and Quality Control.
	.4 Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.5 Section 01 78 00 - Closeout Submittals.
	.6 Section 01 91 13 – General Commissioning Requirements.
	.1 Safety Data Sheets (SDS).

	.2 Sheet Metal and Air Conditioning Contractor's National Association (SMACNA)
	.1 SMACNA HVAC Air Duct Leakage Test Manual.

	.2 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...
	.1 Submit proposed report form and test report format to the Departmental Representative for approval at least three (3) months before proposed date of first series of tests. Do not start tests until approval received in writing from the Departmental ...
	.2 Prepare report of results and submit to the Departmental Representative within two (2) working days of completion of tests. Include:
	.1 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.
	.1 Verify project requirements.
	.2 Review installation and substrate conditions.
	.3 Co-ordination with other building subtrades.
	.4 Review manufacturer's installation instructions and warranty requirements.

	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 - Health and Safety Requirements.

	.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.
	.2 Section of duct to be tested to include:
	.1 Fittings, branch ducts, tap-ins.

	.3 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.
	.5 Seal leaks that can be heard or felt, regardless of their contribution to total leakage.
	.2 Leakage tests on following systems not to exceed specified leakage rates.
	.1 Small duct systems up to 250 Pa: leakage 2 %.
	.2 HP duct systems up to 1000 Pa pressure classification: leakage 1%.

	.3 Evaluation of test results to use surface area of duct and pressure in duct as basic parameters.
	.2 Test after seals have cured.
	.3 Test when ambient temperature will not affect effectiveness of seals, and gaskets.
	.2 Manufacturer's Field Services: provide manufacturer's field services consisting of product use recommendations and periodic site visits for inspection of product installation in accordance with manufacturer's instructions.
	.3 Schedule site visits, to review Work, at stages listed:
	.1 After delivery and storage of products, and when preparatory Work, or other Work, on which the Work of this Section depends, is complete but before installation begins.
	.2 Twice during progress of Work at 25% and 60% complete.
	.3 Upon completion of the Work, after cleaning is carried out.

	.4 Obtain reports, within three (3) days of review, and submit, immediately, to Departmental Representative.

	.4 Performance Verification:
	.1 Departmental Representative to witness tests and verify reported results.
	.2 To be certified by same TAB agency approved by the Departmental Representative to undertake TAB on this project.


	23 07 13
	23 31 13
	.1 Materials and installation of low-pressure metallic ductwork, joints and accessories.
	.2 Section 01 35 29 – Health and Safety Requirements
	.3 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.4 Section 01 91 13 – General Commissioning (Cx) Requirements.
	.5 Section 07 84 00 – Firestopping
	.6 Section 23 05 29 – Hangers and Supports for HVAC Piping and Equipment.
	.7 Section 23 05 94 – Pressure Testing of Ducted Air Systems.
	.2 American Society for Testing and Materials International, (ASTM).
	.1 ASTM A480/A480M-20a, Standard Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip.
	.2 ASTM A635/A635M-15, 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 A 653/A653M-20, Standard Specification for Steel Sheet, Zinc Coated (Galvanized) or Zinc-Iron Alloy Coated (Galvannealed) by the Hot-Dip Process.

	.3 Department of Justice Canada (Jus).
	.1 Canadian Environmental Protection Act (CEPA).

	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.1 Safety Data Sheets (SDS).

	.5 National Fire Protection Association (NFPA).
	.1 NFPA 90A-2018, Standard for the Installation of Air-Conditioning and Ventilating Systems.
	.2 NFPA 90B-2018, Standard for the Installation of Warm Air Heating and Air-Conditioning Systems.

	.6 Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).
	.1 SMACNA HVAC Duct Construction Standards - Metal and Flexible.
	.2 SMACNA HVAC Air Duct Leakage Test Manual.
	.3 IAQ Guideline for Occupied Buildings Under Construction, 1st Edition.

	.7 Transport Canada (TC).
	.1 Transportation of Dangerous Goods Act (TDGA).

	.2 Product data: submit WHMIS SDS - Safety Data for the following:
	.1 Sealants.
	.2 Tape.
	.3 Proprietary Joints.

	.2 Health and Safety:
	.1 Do construction occupational health and safety in accordance with Section 01 35 29 - Health and Safety Requirements.
	.2 During construction meet or exceed the requirements of SMACNA IAQ Guideline for Occupied Buildings under Construction.
	.3 Installers to be certified to journeyperson level in sheet metal work.

	.2 Waste Management and Disposal:
	.1 Separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal, paper, plastic, polystyrene, corrugated cardboard, packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Separate for reuse and recycling and place in designated containers steel, metal, plastic waste in accordance with Waste Management Plan.
	.5 Place materials defined as hazardous or toxic in designated containers.
	.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional and Municipal regulations.
	.7 Fold up metal and plastic banding, flatten and place in designated area for recycling.

	.2 Seal classification:
	.1 Class A: longitudinal seams, transverse joints, duct wall penetrations and connections made airtight with sealant and tape.
	.2 Class B: longitudinal seams, transverse joints and connections made airtight with sealant tape or combination thereof.
	.3 Class C: transverse joints and connections made air tight with gaskets, sealant tape or combination thereof. Longitudinal seams unsealed.

	.1 Radiused elbows:
	.1 Rectangular: Centreline radius: 1.5 times width of duct.
	.2 Round: smooth radius or five piece. Centreline radius: 1.5 times diameter.

	.2 Mitred elbows, rectangular:
	.1 To 400 mm: with single thickness turning vanes.
	.2 Over 400 mm: with double thickness turning vanes.

	.3 Branches:
	.1 Rectangular main and branch: with radius on branch 1.5 times width of duct or 450 entry on branch.
	.2 Round main and branch: enter main duct at 450 with conical connection.
	.3 Provide volume control damper in branch duct near connection to main duct.
	.4 Main duct branches: with volume control damper.

	.4 Transitions:
	.1 Diverging: 200 maximum included angle.
	.2 Converging: 300 maximum included angle.

	.5 Offsets:
	.1 Full short radiused elbows as indicated.

	.6 Obstruction deflectors: maintain full cross-sectional area. Maximum included angles: as for transitions.
	.2 Firestopping material and installation must not distort duct.
	.2 Thickness, fabrication and reinforcement: to SMACNA.
	.3 Joints: to SMACNA or proprietary manufactured duct joint. Proprietary manufactured flanged duct joint to be considered to be a class A seal.
	.2 Finish: No 4. finish on exposed side of duct in finished area’s, No. 3 finish or lower where concealed.
	.3 Thickness, fabrication and reinforcement: to SMACNA.
	.4 Joints: to SMACNA and be continuous inert gas welded.
	.2 Thickness, fabrication and reinforcement: to SMACNA.
	.3 Joints: to SMACNA and be continuous weld.
	.2 Thickness: 1.2 mm
	.3 Fabrication: ducts and fittings or SMACNA.
	.4 Reinforcement: to SMACNA.
	.5 Joints: continuous weld.
	.2 Hanger configuration: to SMACNA.
	.3 Hangers: galvanized steel angle with black steel rods to ASHRAE or SMACNA following table:
	.4 Upper hanger attachments:
	.1 For concrete: manufactured concrete inserts.
	.2 For steel joist: manufactured joist clamp steel plate washer.
	.3 For steel beams: manufactured beam clamps:

	.2 Do not break continuity of insulation vapour barrier with hangers or rods. Insulate strap hangers 100 mm beyond insulated duct.
	.3 Support risers in accordance with SMACNA.
	.4 Install breakaway joints in ductwork on sides of fire separation. Do not place fire stopping material in expansion space between damper sleeve and fire partition.
	.5 Install proprietary manufactured flanged duct joints in accordance with manufacturer's instructions.
	.6  Manufacture duct in lengths and diameter to accommodate installation of acoustic duct lining.
	.2 Angle hangers: complete with locking nuts and washers.
	.3 Hanger spacing: in accordance with SMACNA or as follows:
	.2 Bed tape in sealant and recoat with minimum of one coat of sealant to manufacturers recommendations. Sealant and tape to be applied to full perimeter of duct.
	.3 Make trial leakage tests as instructed to demonstrate workmanship.
	.4 Install no additional ductwork until trial test has been passed.
	.5 Test section minimum of 30 m long with not less than three branch takeoffs and two 90º elbows.
	.6 Complete test before insulation or concealment.

	23 31 14
	23 33 15
	.1 Operating dampers for mechanical forced air ventilation and air conditioning systems.
	.2 Section 01 35 29 – Health and Safety Requirements.
	.3 Section 01 45 00 – Quality Control.
	.4 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.5 Section 01 78 00 – Closeout Submittals.
	.1 ASTM A653/A653M-20, Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by Hot-Dip Process.

	.2 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Safety Data Sheets (SDS).
	.1 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 two (2) copies of Workplace Hazardous Materials Information System (WHMIS) Safety Data Sheets (SDS) in accordance with Section 01 33 00 - Submittal Procedures.
	.3 Indicate the following:
	.1 Performance data.
	.2 Specifications


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

	.3 Closeout Submittals:
	.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals

	.2 Certificates:
	.1 Catalogue or published ratings those obtained from tests carried out by manufacturer or those ordered by manufacturer from independent testing agency.
	.2 Deliver, store and handle materials in accordance with manufacturer’s written instructions.

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

	.2 Structurally formed steel or extruded aluminum, interlocking blades, complete with extruded vinyl seals, spring stainless steel side seals, structurally formed and welded galvanized steel or extruded aluminum frame.
	.3 Pressure fit self-lubricated bronze bearings.
	.4 Linkage: plated steel tie rods, brass pivots and plated steel brackets, complete with plated steel control rod.
	.5 Operator: to Section 25 30 02 – EMCS:  Field Control Devices.
	.6 Performance:
	.1 Leakage: in closed position to be less than 2% of rated air flow at 500 Pa differential across damper.
	.2 Pressure drop: at full open position to be less than 25 Pa differential across damper at 10 m/s.

	.7 Insulated aluminum dampers:
	.1 Frames: insulated with extruded polystyrene foam with RSI factor of 5.0.
	.2 Blades: constructed from aluminum extrusions with internal hollows insulated with polyurethane or polystyrene foam, RSI factor of 5.0.

	.2 Disc: insulated spin formed, 1.6 mm thick, galvanized steel to ASTM A 653M.
	.3 Gasket: extruded neoprene, field replaceable, with 10-year warranty.
	.4 Bearings: roller self lubricated and sealed.
	.5 Operator: compatible with damper, linear stroke operator, spring loaded actuator, zinc-aluminum foundry alloy casting cam follower.
	.6 Performance:
	.1 Leakage: in closed position to be less than 2 % of rated air flow at 500 Pa pressure differential across damper.
	.2 Pressure drop: at full open position to be less than 25 Pa differential across damper at 10 m/s.

	.2 Install in accordance with recommendations of SMACNA and manufacturer's instructions.
	.3 Seal multiple damper modules with silicon sealant.
	.4 Install access door adjacent to each damper. See Section 23 33 01 – Dust Collection Air Duct Accessories.
	.5 Ensure dampers are observable and accessible.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.

	23 34 23.13
	.1 Wall exhausters.
	.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.3 Section 01 78 00 – Closeout Submittals.
	.4 Section 23 33 15 – Dampers – Operating.
	.2 Air Movement and Control Association (AMCA)
	.1 AMCA Publication 99-16, Standards Handbook.
	.2 AMCA 300-14, Reverberant Room Method for Sound Testing of Fans.
	.3 AMCA 301-14, Methods for Calculating Fan Sound Ratings from Laboratory Test Data.

	.3 American National Standards Institute (ANSI)
	.1 ANSI/AMCA 210-16, Laboratory Methods of Testing Fans for Aerodynamic Performance Rating.

	.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Safety Data Sheets (SDS).

	.5 National Fire Protection Association (NFPA)
	.1 NFPA 96- 2021, Standard for Ventilation Control and    Fire Protection of Commercial Cooking Operations
	.2 Capacity: flow rate, total static pressure Pa, r/min, bhp W, model and size and sound ratings as indicated on schedule.

	.2 Statically and dynamically balanced. Constructed to AMCA 99.
	.3 Sound ratings: comply with AMCA 301, tested to AMCA 300. Unit shall bear AMCA certified sound rating seal.
	.4 Performance ratings: based on tests performed in accordance with ANSI/AMCA 210, unit to bear AMCA certified rating seal.
	.5 Bearings: sealed lifetime oolite ball bearings, heavy duty grease lubricated ball or roller bearings of self-aligning type with oil retaining, dust excluding seals and a certified minimum rated L10 life of 100,000 hours.
	.1 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.
	.1 Submit two (2) copies of Workplace Hazardous Materials Information System (WHMIS) Safety Data Sheets (SDS) in accordance with Section 01 33 00 - Submittal Procedures.


	.2 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Include:
	.1 Fan performance curves showing specified point of operation.
	.2 Sound rating data.
	.3 Installation procedures.


	.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.

	.4 Closeout Submittals
	.1 Provide operation and maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.

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

	Part 2  - Products
	.2 Statically and dynamically balanced. Constructed in conformity with AMCA 99.
	.3 Sound ratings: comply with AMCA 301, tested to AMCA 300.
	.4 Performance ratings: based on tests performed in accordance with ANSI/ASHRAE 51/AMCA 210.
	.5 Bearings: sealed lifetime ball bearings or heavy duty grease lubricated ball or roller bearings of self aligning type with oil retaining, dust excluding seals and a certified minimum rated life to ABMA L10 of 100,000 h.
	.2 12 mm mesh 2.0 mm dia aluminum birdscreen.
	.3 Motorized gasketted insulation aluminum back draft dampers to Section 23 33 15 – Dampers - Operating.
	.4 Weatherproof disconnect switch within fan housing.
	.5 Cadmium plated or stainless steel securing bolts and screws.

	.2 Housings:
	.1 Provide with rubber or neoprene grommets for wiring passages, integral attachment collar, or angle ring mounted to mating flanged wall sleeve with full gasketting.
	.2 Discharge pattern: away from building.

	.3 Two (2) speed motors: two windings or with speeds of approximately 1800 r/min high and 900 r/min low as indicated.

	Part 3 - EXECUTION
	3.1  MANUFACTURER’S  .1 Compliance: comply with manufacturer's written
	INSTRUCTIONS   recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.
	3.2  Installation  .1 Install in accordance with manufacturer's instructions.
	.2 Install fans for grease exhaust fans in accordance with NFPA 96.

	3.3  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.

	3.4  COMMISSIONING  .1 Commissioning in accordance with Section 01 91 13 – General Commissioning (Cx) Requirements.


	23 35 13
	23 37 13
	1.1 summary  .1 Section includes:
	.1 Supply, return and exhaust grilles and registers, diffusers and linear grilles, for commercial and residential use.

	1.2 Related   .1 Section 01 33 00 - Submittal Procedures.
	Sections
	.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.3 Section 01 78 00 - Closeout Submittals.

	1.3 REFERENCES  .1 American Society of Heating Refrigerating and Air-Conditioning Engineers (ASHRAE).
	.1 ASHRAE 70, Method of Testing for Rating the Performance of Air Outlets and Inlets.

	1.4 system   .1 Performance requirements:
	description   .1 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.
	1.5 submittals  .1 Product Data:
	.1 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.
	.1 Submit two (2) copies of Workplace Hazardous Materials Information System (WHMIS) Safety Data Sheets (SDS) in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Indicate following:
	.1 Capacity
	.2 Throw and terminal velocity
	.3 Noise criteria
	.4 Pressure drop
	.5 Neck velocity


	.2 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
	.2 Instructions: submit manufacturer's installation instructions.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

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


	Part 2  - Products
	.2 Frames:
	.1 Full perimeter gaskets.
	.2 Plaster frames where set into plaster or gypsum board.
	.3 Concealed fasteners.

	.3 Concealed manual volume control damper operators as indicated.
	.4 Colour: standard or as directed by Departmental Representative.

	Part 3 - Execution
	.2 Install with flat head stainless steel or cadmium plated screws in countersunk holes where fastenings are visible.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.


	23 40 00
	.1 Filters and filter gauges for various types of mechanical air handling equipment.
	.2 Section 01 35 29 – Health and Safety Requirements.
	.3 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.1 ANSI/NFPA 96-2020, Ventilation Control and Fire Protection of Commercial Cooking Operations.

	.2 American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE)
	.1 ASHRAE 52.1-92, Gravimetric and Dust Spot for Testing Air-Cleaning Devices Used in General Ventilation for Removing Particulate Matter (ANSI Approved).
	.2 AHSRAE 52.2-2017, Method of Testing General Ventilation Air Cleaning Devices for Removal Efficiency by Particle Size.
	.3 ASHRAE 145.1-2015, Laboratory Test Method for Assessing the Performance of Gas-Phase Air Cleaning Systems: Loose Granular Media.
	.4 ASHRAE 145.2-2016, Laboratory Test Method for Assessing the Performance of Gas-Phase Air Cleaning Systems: Air Cleaning Devices.

	.3 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
	.1 Safety Data Sheets (SDS).

	.4 Underwriters' Laboratories of Canada (ULC)
	.1 ULC/CAN S111, Standard Method of Fire Tests for Air Filter Units.
	.2 ULC-S649-2016, Exhaust Hoods and Related Controls for Commercial and Institutional Kitchens.
	.1 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.
	.1 Submit two (2) copies of Workplace Hazardous Materials Information System (WHMIS) Safety Data Sheets (SDS) in accordance with Section 01 33 00 - Submittal Procedures.


	.2 Shop Drawings:
	.1 Submit shop drawings in accordance with Section 01 33 00 - Submittal Procedures.
	.1 Indicate following:
	.1 Pressure drop.
	.2 Installation procedures.



	.3 Quality assurance submittals: submit following in accordance with Section 01 33 00 - Submittal Procedures.
	.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 Closeout Submittals
	.1 Provide maintenance data for incorporation into manual specified in Section 01 78 00 - Closeout Submittals.
	.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.

	.2 Waste Management and Disposal:
	.1 Construction/Demolition Waste Management and Disposal: separate waste materials for reuse and recycling in accordance with Section 01 74 21 - Construction/Demolition Waste Management and Disposal.
	.1 Provide maintenance materials in accordance with Section 01 78 00 - Closeout Submittals.
	.2 Furnish list of individual manufacturer's recommended spare parts for equipment such as frames and filters, addresses of suppliers, list of specialized tools necessary for adjusting, repairing or replacing for inclusion in operating manual.
	.3 Spare filters: in addition to filters installed immediately prior to acceptance by the Departmental Representative, supply one (1) complete set of filters for each filter unit or filter bank in accordance with section 01 78 00 - Closeout Submittals

	.2 Number of units, size as recommended by manufacturer and thickness of panels, overall dimensions of filter bank, configuration and capacities: as indicated.
	.3 Pressure drop when clean and dirty, sizes and thickness: as indicated on schedule.
	.2 Seals: to ensure leakproof operation.
	.3 Blank-off plates: as required, to fit all openings and of same material as holding frames.
	.4 Access and servicing: through doors/panels on each side and/or from upstream face of filter bank.
	.2 Holding frame: 1.2 mm minimum thick galvanized steel with 3 mm diam hinged wire mesh screen.
	.3 Performance: minimum average synthetic dust weight arrestance 70 %.
	.4 Fire rated: to ULC/CAN S111.
	.5 Nominal thickness: 50 mm.
	.2 Holding frame: 1 mm thick stainless-steel V or inclined as indicated.
	.3 Stainless steel blank-off plates.
	.4 Individual, removable drip trays with handles.
	.2 Holding frame: galvanized steel with bracing.
	.3 Media support: welded wire grid.
	.4 Performance: average atmospheric dust spot efficiency 80-85 % to ASHRAE 52.2.
	.5 Fire rated: to ULC/CAN S111.
	.2 Holding frame: galvanized steel with bracing.
	.3 Media support: welded wire grid.
	.4 Performance: average atmospheric dust spot efficiency 95 % to ASHRAE 52.2.
	.5 Fire rated: to ULC/CAN S111.
	.3 Housing and sealing system: manufacturers' standard, suitable for pressure application.
	.4 Efficiency: minimum 99.97 % overall on hot DOP test, using 0.003 mm particles.
	.2 Holding frame and media support: minimum 2.0 mm thick galvanized steel.
	.1 Media enclosure: to contain clean roll of 20 m length of media completely enclosed in sheet metal housing or cover.

	.3 Drive mechanism: electric gear reducer motor to wind spool through chain and sprocket assembly. Provide automatic device to prevent reverse rotation of used media roll, and to maintain tension on media in active air stream.
	.4 Controls: prewired package to advance media when filter resistance exceeds preselected high limit. Media runout switch to stop travel and indicate runout. Hand-off-auto switch to override controls and advance media.
	.5 Performance: average atmospheric dust spot efficiency 80% to ASHRAE 52.1.
	.2 Power pack:
	.1 Self-contained, prewired rectifying unit for approximately 12,000V DC for ionizer and 6,000V DC for precipitator.
	.2 Overload protection, on-off switch, pilot light indicating operating status and safety accessories.

	.3 Control package to be complete with: airflow switch, manual reset, safety switches, warning lights, high voltage warning signs and signal lights.
	.4 Efficiency electronic: 98% to ASHRAE 52.1.
	.2 Absorption capacity, 50-55 minute, in accordance with standard accelerated chloropicrin test.
	.3 Density: 550 kg/m 3.
	.4 95 hardness in accordance with Ball abrasion test.
	.5 Particle size (Tyler mesh screen): 6.3 x 10 mm.
	.6 Quantity of media: 4.25 kg/100 L/s.

	.2 Holding frame: removable, non-disposable, corrosion resistant steel.
	.3 Filter housing: corrosion resistant steel.
	.4 Test element:
	.1 Detachable, to indicate extent of saturation of actual installation.
	.2 One (1) per bank.

	.2 Accuracy:  + 2% of full scale (+ 3% on-0-125 PA, and + 4% on -0-60PA.), throughout range at 21.1ºC.
	.3 Pressure Limits:  500 mm Hg to 100 kPa.
	.4 Overpressure:  Relief plug opens at approximately (1.72 kPa), standard.
	.5 Temperature Limits:  6.67 to 60ºC.
	.6 Size:  101.6 mm diameter dial face.
	.7 Mounting Orientation.  Diaphragm in vertical position.
	.8 Process Connections:  2- 1/8 female NPT duplicate high and low pressure taps one pair side and one pair back.
	.9 Standard Accessories:  Two (2) 1/8 NPT plugs for duplicate pressure taps, two (2) 1/8 NPT pipe thread to rubber tubing adapters and three flush mounting adapters with screws.
	.10 Range:  0-250 Pa.
	.2 Install permanent media only after all painting is completed.
	.2 Filter media to be new and clean, as indicated by pressure gauge, at time of acceptance.
	.2 Provide proper permanent facilities for challenging integrity with aerosol injector downstream of pre-filters and test sampling manifold downstream of HEPA filter. Location of injector and sampling manifold to be approved by manufacturer.
	.3 During TAB, install substitute media having similar pressure drop.
	.4 Before acceptance, perform tests to demonstrate integrity of complete installation.
	.2 Mark each filter gauge with value of pressure drop for clean condition and manufacturer's recommended replacement (dirty) value.
	.2 Upon completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.

	25 05 01
	.1 General requirements for building Energy Monitoring and Control System (EMCS).
	.2 Section 01 33 00 – Submittal Procedures.
	.3 Section 01 35 29 – Health and Safety Requirements.
	.4 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
	.5 Section 01 78 00 – Closeout Submittals.
	.6 Section 01 91 13 – Commissioning (Cx) Requirements
	.2 Institute of Electrical and Electronics Engineers (IEEE).
	.3 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc. (ASHRAE).
	.4 CTA-709.1-14D, Control Network Protocol Specification.
	.5 Department of Justice Canada (Jus).
	.6 Health Canada/Workplace Hazardous Materials Information System (WHMIS).
	.7 Transport Canada (TC).
	.8 National Electrical Manufacturers Association (NEMA)
	.2 Point Name: composed of two parts, point identifier and point expansion.
	.3 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.
	.1 Area descriptor: building or part of building where point is located.
	.2 System descriptor:  system that point is located on.
	.3 Point descriptor:  physical 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.

	.4 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 fie...
	.5 Bilingual systems to include additional point identifier expansion fields of equal capacity for each point name for second language.
	.6 System to support use of numbers and readable characters including blanks, periods or underscores to enhance user readability for each of the above strings.
	.7 Point Object Type:  points fall into following object types:
	.8 Symbols and engineering unit abbreviations utilized in displays:  to ANSI/ISA S5.5.
	.9 Printouts:  to IEEE 260.1.
	.2 Work covered by sections referred to above consists of fully operational EMCS, including, but not limited to, following:
	.3 Design Requirements:
	.4 Language Operating Requirements:
	.5 Include, in English:
	.6 The network design to be a fully distributed network, with each primary system having its own locally mounted dedicated controller.  Any failure in the network must not in any way affect the control of these primary systems.  Connecting hardware po...
	.7 All wiring associated with the EMCS communication network as well as all control wiring and conduit associated with the EMCS at 50 volts or less.  Wire and conduit above 50 volts by Electrical Division.
	.8 BACnet compliance: full compliance to the BACnet standard (ANSA/ASHRAE) 135, BACnet – A Data communication Protocol for Building Automation and Control Networks is mandatory.  Down to the field device level, the EMCS system must meet BACnet standar...
	.9 The EMCS system for this facility to be accessible by designated personnel via the WAN for monitoring and programming purposes.  The EMCS contractor to provide all the required hardware, software, gateways, etc. needed to permit connection of the E...
	.2 Submit for review:
	.3 Quality Control:
	.2 Provide record of successful previous installations submitting tender showing experience with similar installations utilizing computer-based systems.
	.3 Have access to local supplies of essential parts and provide 7-year guarantee of availability of spare parts after obsolescence.
	.4 Ensure factory qualified supervisory personnel continuously direct and monitor work and attend site meetings.
	.5 Health and Safety:
	.6 Be able to provide factory trained personnel on site within two (2) working days notice or provide instructions on maintenance and emergency service on system.
	.7 BACnet devices to bear BACnet testing laboratories BTL mark and listed on BACnet manufacturers association web site.
	.2 Waste Management and Disposal:
	.2 Remove from site and dispose of packaging materials at appropriate recycling facilities.
	.3 Collect and separate for disposal paper, plastic, polystyrene and corrugated cardboard packaging material in appropriate on-site bins for recycling in accordance with Waste Management Plan.
	.4 Separate for reuse and recycling and place in designated containers Steel, Metal, Plastic waste in accordance with Waste Management Plan.
	.5 Place materials defined as hazardous or toxic in designated containers.
	.6 Handle and dispose of hazardous materials in accordance with CEPA, TDGA, Regional, Municipal, and Provincial regulations.
	.7 Label location of salvaged material's storage areas and provide barriers and security devices.
	.8 Seal emptied containers and store safely for disposal.
	.9 Divert unused metal materials from landfill to metal recycling facility as approved by the Departmental Representative.
	.10 Fold up metal and plastic banding, flatten and place in designated area for recycling

	.3 Inspect and test existing devices intended for re-use within 30 days of award of contract, and prior to installation of new devices.
	.4 Non-functioning items:
	.5 Submit written request for permission to disconnect controls and to obtain equipment downtime before proceeding with Work.
	.6 Assume responsibility for existing controls to be incorporated into EMCS after written receipt of approval from the Departmental Representative.
	.7 Remove existing controls not re-used or not required. Place in approved storage for disposition as directed
	.2 Panel to be NEMA rated to suit environmental requirements.
	.3 Panels to have hinged doors equipped with standard keyed-alike cabinet locks, keyed to same key.
	.4 Wiring within panels to be contained within properly sized rigid PVC slotted wall wire duct.  All wiring within the wire duct to be concealed with a non-slip cover.
	.5 Terminations for the connection of power wiring, communication wiring and field mounted devices to be at properly identified terminal blocks mounted within the control panel.
	.6 All control panels to be provided with an internally mounted 120 volt duplex power receptacle.
	.7 All control panels to be identified with permanently mounted Lamicoid tags to identify the control panel and the systems served by the control panel.  Submit schedule of labels with shop drawing submission.
	.8 Provide low voltage transformers in panels or elsewhere as required.
	.9 Provide adaptors between metric and imperial components.
	.2 Clean and touch up marred or scratched surfaces of factory finished equipment to match original finish.
	.3 Restore to new condition, finished surfaces which have been damaged too extensively to be primed and touched up to make good.
	.4 Clean and prime exposed hangers, racks, fastenings, and other support components.
	.5 Paint unfinished equipment installed indoors to NEMA.

	26 05 00
	Part 1  - GENERAL
	1.1  GENERAL   .1 This Section covers items common to Section of Division 26. 
	1.2  REFERENCES   .1 CSA C22.1-18, Canadian Electrical Code. 
	.2 CSA C22.3 No. 7-20, Underground Systems. 
	.3 EEMAC Y1-2-1979, Performance Specification for Finishing Systems for Outdoor Electrical Equipment. 
	.4 CSA C235-20, Preferred Voltage Levels for AC Systems up to 50 000V. 

	1.3 CODES AND   .1 Do complete installation in accordance with CSA C22.1, and
	STANDARDS    local regulations. 
	1.4 CARE,   .1 Instruct the Departmental Representative and operating personnel 
	.2 Arrange and pay for services of manufacturer's factory service engineer to supervise start-up of installation, check, adjust, balance and calibrate components. 
	.3 Provide these services for such period, and for as many visits as necessary to put equipment in operation, and ensure that operating personnel are conversant with all aspects of its care and operation. 

	1.5 VOLTAGE   .1 Operating voltages: to CSA C235.
	.2 Motors, electric heating, control and distribution devices and equipment to operate satisfactorily at 60 Hz within normal operating limits established by above standard. Equipment to operate in extreme operating conditions established in above standard without damage to equipment. 

	1.6 PERMITS, FEES   .1 Submit to Electrical Inspection Department, Municipal Authority 
	.2 Pay associated fees. 
	.3 The Departmental Representative will provide drawings and specifications required by Electrical Inspection Department and Supply Authority at no cost. 
	.4 Notify the Departmental Representative of changes required by Electrical Inspection Department prior to making changes. 
	.5 Furnish Certificates of Acceptance from Electrical Inspection Department or other authorities having jurisdiction on completion of work to the Departmental Representative. 

	1.7 MATERIALS AND  .1 Equipment and material to be CSA certified or certified by an 
	.2 Factory assemble control panels and component assemblies. 

	1.8 ELECTRIC   .1 Control wiring and conduit is specified in Division 26, except for 
	.2 Coordinate supplier and installer responsibility for equipment specified in other specification divisions to ensure complete and functioning systems. 
	.3 Confirm location of mechanical equipment with mechanical drawings. 

	1.9 FINISHES   .1 Shop finish metal enclosure surfaces by application of rust resistant primer inside and outside, and at least two (2) coats of finish enamel. 
	.1 Paint outdoor electrical equipment "equipment green" finish to EEMAC Y1-1. 
	.2 Paint indoor switchgear and distribution enclosures light grey to EEMAC 2Y-1. 
	.4 Clean and touch up surfaces of shop-painted equipment scratched or marred during shipment or installation, to match original paint. 
	.5 Clean, prime and paint exposed non-galvanized hangers, racks and fastenings to prevent rusting.

	1.10 EQUIPMENT   .1 Identify electrical equipment with nameplates and labels.
	.2 Identification: 
	.1 Provide all switchboards, panels, disconnect switches, receptacles, MCC's, transformers, control panels, magnetic starters, TOL's, etc. with "lamicoid" nameplates as further described herein. Take care to affixed plates true and level, and plumb in all instances. 
	.2 Affix nameplates to all "metal" surfaces with steel type "pop-rivets". 
	.3 Affix nameplates to other types of surfaces with contact type cement. 
	.4 Affix nameplates to building exterior surfaces with nylon inserts and self tapping screws unless specifically indicated otherwise. 
	.5 Apply contact type cement (buttered) to complete rear side of plate, as opposed to several locations or areas on same. 
	.6 Lamicoid nameplates installed on distribution panelboards, motor control centres, transformers, etc. to indicate the following: 
	.1 Designated name of equipment. 
	.2 Amperage of overcurrent protection device. 
	.3 Voltages, number of phases and wires. 
	.4 Designation of power source. 

	.7 Lamicoid nameplates installed on combination starters, magnetic starters, manual starter and all various systems controls, control panels, disconnect switches, etc., to contain the following information: 
	.1 Designated name of equipment or equipment being fed, whichever is applicable. 
	.2 Designated name of power source. 
	.3 Branch circuit breaker number(s) where possible. 
	.4 Voltage(s) and phase. 

	.8 Lamicoid nameplates installed on fusible type disconnect switches are to also indicate the maximum designated/design fuse size. 
	.9 Install lamicoid nameplates on all junction and/or pull boxes sized 150 mm x 150 mm and larger indicating name of system, designated panel name and electrical characteristics where applicable. 
	.10 Install lamicoid nameplates adjacent to each overcurrent device located in switchboards, CDP panels, etc. They need only indicate designated name and/or number of equipment they feed. Identify unused O.C. devices as spare(s). 
	.11 Install lamicoid nameplates above all types of receptacles and abutted directly to tops of their respective device plates. Identification to indicate respective panel source complete with associated circuit breaker number(s). 1.5 mm thick x 13 mm high complete with 6 mm black letters on white face, directly above all flush receptacles. Plate to be identical width as finish device plate. 
	.12 Allow for an "average" of 40 letters for each lamicoid nameplate. 
	.13 Lamicoid 3 mm thick plastic engraving sheet, white face, black core, for all electrical systems except fire alarm which shall have red face with white core. 
	.14 Nameplates above receptacles as previously indicated, with top left and right corners to be rounded off. 
	.15 Lettering on lamicoid nameplates must not "start", nor "end" nearer than 9 mm from either, or both ends of said plates. Size of lettering, including overall lengths of various plates to be as indicated in the following chart: 
	.16 Have wording on nameplates and labels approved by the Departmental Representative prior to manufacture. 
	.17 Identification to be English. 
	.18 Provide lamicoid nameplates and installed on, or adjacent to, all various systems' control panels and/or cabinets complete with information as indicated. Nameplates to reflect individual system's assigned name, and where applicable, shall also indicate both designated panel name and associated branch circuit breaker number(s). 

	.3 Control Transformers: 
	.1 Concealed control transformers located within ceiling spaces are to have lamicoid nameplates installed adjacent to same indicating their identified system, primary power source including designated panel name, complete with associated branch circuit breaker number(s). 
	.2 All control transformers installed in either control cabinets or on walls adjacent to same, are to be identified with lamicoid nameplates containing information as previously indicated. 

	.4 Co-ordinate names of equipment and systems with other trades to make equipment identification consistent. 
	.5 In addition to required nameplates and colour coding, distribution junction boxes to have the panel and circuit numbers of all wiring contained within listed on the coverplate. List to be written using black indelible marker. 
	.6 Identification of electrical distribution junction boxes, pull boxes, splitter troughs, outlet boxes: 
	.1 Apply colour coding prior to pulling conductors into boxes. 
	.2 Where primary colour only is indicated: 
	.1 Colour inside and outside of box. 
	.2 Colour all cover plates. 

	.3 Where primary and secondary colours are indicated: 
	.1 Paint inside and outside of box with the primary colour. 
	.2 Diagonally apply to each half of the cover plate the primary and secondary colours. 


	.7 Provide clearly visible marking on electrical equipment to warn persons of potential electrical shock and arc flash hazards as specified in Section 2 of the Canadian Electrical Code. 
	.8 Terminal boxes, panels and miscellaneous equipment fed from two (2) or more sources to be provided with a warning nameplate prominently displayed: "CAUTION - MORE THAN ONE SOURCE VOLTAGE". 
	.9 Terminal boxes, panels and miscellaneous wire ways containing intrinsically safe circuits to be provided with a warning nameplate prominently displayed: "INTRINSICALLY SAFE CIRCUIT".

	1.11 WIRING   .1 Identify wiring with self laminating permanent indelible identifying 
	.2 Maintain phase sequence and colour coding throughout. 
	.3 Colour code: to CSA C22.1. 
	.4 Use colour coded wires in communication cables, matched throughout system. 
	.5 Indicate panel and circuit number of all phase conductors (i.e.: "Panel "A" - cct 3"). 
	.6 Identify all neutral conductors, bonding and ground conductors to indicate the phase conductor with which they are associated. 
	.7 Indicate MCC designation and section number (i.e.: MCC #1, Section F2B) of all phase conductors. 
	.8 For control wiring, indicate source (designated name of equipment - terminal block identification) and destination (designated name of equipment - terminal block identification) (i.e.: MCC #1, Section F2B - TB5/JB1-TB4). 

	1.12 CONDUIT AND   .1 Colour code conduits, boxes and metallic sheathed cables.
	.2 Code with plastic tape or paint at points where conduit or cable enters wall, ceiling, or floor, and at 15 m intervals. 
	.3 Colours: 25 mm wide prime colour and 19 mm wide auxiliary colour. 
	.4 For power cables to process equipment, indicate designated name of equipment and designated name of power source (i.e.: Fuel Pump #1 - fed from MCC #1). 
	.5 For control cables, indicate source (designated name of equipment, control panel, junction box, etc.) and destination (designated name of control device, junction box, etc.). 
	.6 Where more than one cable terminates at a device, add cable number (i.e.: -1, -2) to end of cable identification. 
	.7 Use wire marker (black on yellow), complete with PVC carrier strip and self-locking nylon cable ties (black). 

	1.13 WIRING   .1 Lugs, terminals, screws used for termination of wiring to be 
	.2 Label all branch circuit wiring including phase conductors, neutral, ground and/or bonding conductors to be done on both ends of all circuit wires plus in any junction and pull boxes located between ends. 

	1.14 MANUFACTURERS  .1 Visible and legible after equipment is installed.
	1.15 WARNING SIGNS  .1 As specified and to meet requirements of Electrical Inspection Department and the authority having jurisdiction. 
	.2 Porcelain enamel or decal signs, minimum size 170 mm x 250 mm. 

	1.16 LOCATION OF   .1 Do not install outlets back-to-back in wall; allow minimum of 150 
	.2 Change location of outlets at no extra cost or credit, providing distance does not exceed 3.0 m, and information is given before installation. 
	.3 Locate light switches on latch side of doors. 

	1.17 MOUNTING   .1 Mounting height of equipment is from finished floor to centreline
	.2 If mounting height of equipment is not specified or indicated, verify before proceeding with installation. 
	.3 Mounting heights for devices to conform with NBCC and Prince Edward Island Building Code regulations for Barrier Free design. 
	.4 Install electrical equipment at following heights unless otherwise indicated. 
	.1 Local switches: 1200 mm. 
	.2 Wall receptacles: 
	.1 General: 300 mm. 
	.2 Above top of continuous baseboard heater: 200 mm, minimum 450 mm AFF. 
	.3 In mechanical rooms: 1350 mm. 
	.4 Above top of counters and splashbacks: 150mm 
	.5 Outdoors: 1200 mm above finished grade. 

	.3 Panelboards: as required by Code or as indicated. 
	.4 Pushbutton control stations: 1350 mm AFF. 
	.5 Thermostats: 1500 mm AFF. 
	.6 Exit lights: 2400 mm.
	.7 Emergency lighting heads: 2400 mm.
	.8 Fire alarm stations: 1200 mm.
	.9 Fire alarm bells: 2400 mm.
	.10 Television outlets: 300 mm


	1.18 LOAD BALANCE  .1 Measure phase current to panelboards with normal loads operating at time of acceptance. Adjust branch circuit connections as required to obtain best balance of current between phases and record changes. 
	.2 Measure phase voltages at loads and adjust transformer taps to within 2% of rated voltage of equipment. 
	.3 Submit, at completion of the Work, report listing phase and neutral currents on panelboards, dry-core transformers and motor control centres, operating under normal load. State hour and date on which each load was measured, and voltage at time of test. 

	1.19 CONDUIT AND   .1 Install conduit and sleeves prior to pouring of concrete.  
	.2 If plastic sleeves are used in fire rated walls or floors, remove before conduit installation. 
	.3 Install cables, conduits and fittings to be embedded or plastered over, neatly and close to building structure so furring is kept to minimum. 
	.4 Arrange and pay for holes through exterior walls and roof to be flashed and made weatherproof. 

	1.20 FIRESTOPPING   .1 Provide complete CSA approved firestopping and smoke sealing of all cable, cabletrough or conduit penetrations through fire resistant separations in accordance with 07 84 00. 
	1.21 FIELD QUALITY   .1 Conduct and pay for the following tests:
	.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 Fire alarm system. 
	.6 Telecommunication systems. 
	.7 Gate operator and controls. 
	.5 Furnish manufacturer's certificate or letter confirming that entire installation as it pertains to each system has been installed to manufacturer's instructions. 
	.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. 
	.4 Provide type-written tabular report indicating test results. 

	.7 Provide a written tabular report indicating the normal field measured load current for all new motors, indicating the overload heater element sizes and/or overload settings. Indicate the motor nameplate current. 
	.8 Carry out tests in presence of the Departmental Representative. Provide five (5) days notice of such tests. 
	.9 Provide instruments, meters, equipment and personnel required to conduct tests during and at conclusion of project. 
	.10 Submit typed test results for the Departmental Representative review and approval. 
	.11 Have electrical work carried out by qualified, licensed electricians or apprentices as per the conditions of the Provincial Act representing manpower vocational training and qualifications. Employees registered in a provincial apprentice program shall be permitted, under the direct supervision of a qualified licensed electrician, to perform specific tasks. The activities permitted will be determined based on the level of training attained and the demonstration of ability to perform specific duties. 

	1.22 CO-ORDINATION OF .1 Confirm circuit protective devices such as circuit breakers, motor

	Part 2  – PRODUCTS
	2.1  NOT USED  .1 Not applicable.

	Part 3  – EXECUTION
	3.1  NOT USED  .1 Not applicable.


	26 05 20
	Part 1  - GENERAL
	1.1  REFERENCES  .1 CSA C22.2 No.65-19, Wire Connectors. 

	Part 2  - PRODUCTS
	2.1 WIRE AND BOX   .1 Pressure type wire connectors: with current carrying parts of 
	.2 Fixture type splicing connectors: with current carrying parts of copper sized to fit copper conductors 10 AWG or less. 
	.3 Tin-plated copper, colour-keyed, crimp type compression connectors (long barrel, two hole) with a straight, 45°, or 90° lug tongue configuration as required. 
	.4 Clamps or connectors for armoured cable, liquid tight, flexible conduit, as required. 
	.5 All wire connectors shall be rated for operating voltage indicated. 


	Part 3  - EXECUTION
	3.1 WIRE AND BOX   .1 Make all connections and terminations electrically and 
	.2 Make all joints required in branch wiring #8 AWG and smaller utilizing twist-on type connectors as manufactured by "Ideal" (colour coded wirenut) or "Marrettes" #31, #33 or #35 or approved equivalents. 
	.3 Make joints for wiring larger than #8 AWG utilizing colour keyed crimp type compression connectors (two-hole, long barrel, tin-plated copper) complete with manufacturer approved compression tools. Apply an initial layer of compound type tape followed by an additional layer of "Scotch" #33 vinyl tape. Bolt compression connectors together and torque in accordance with manufacturer's recommendation. Heat shrink can also be used. 
	.4 Plier tighten Marrette type connectors. 
	.5 Make wire connectors for connections to equipment not provided with lugs utilizing colour keyed, crimp type compression connectors (long barrel, two-hole, tin-plated copper, straight lug tongue) complete with manufacturer approved compression tools. Alternate lug tongue configurations (45° and 90°) will be accepted where required by application. 



	26 05 21
	Part 1  - GENERAL
	1.1 RELATED   .1 Wire and Box Connectors (0 - 1000V): Section 26 05 20.
	.2 Hangers and Supports for Electrical Systems: Section 26 05 29. 
	.3 Conduits, Conduit Fastenings and Fittings: Section 26 05 34. 

	1.2  REFERENCES   .1 CSA C22.2 No .0.3-19, Test Methods for Electrical Wires and Cables. 
	.2 CSA C22.2 No. 208-18, Fire Alarm and Signal Cable. 

	1.3  PRODUCT DATA  .1 Submit product data in accordance with Section 01 33 00. 

	Part 2  - PRODUCTS
	2.1  BUILDING WIRES  .1 Conductors: stranded copper. Minimum size, #12 AWG. 
	.2 Copper conductors: size as indicated, with 600 V insulation of chemically cross-linked thermosetting polyethylene material rated RW90. 
	.3 Colour code conductors in accordance with the Canadian Electrical Code. 

	2.2  TECK90 CABLE   .1 Conductors: 
	.1 Grounding conductor: stranded copper. 
	.2 Circuit conductors: stranded copper, size as indicated. 
	.2 Insulation: 
	.1 Type: 
	.1 Chemically cross-linked thermosetting polyethylene rated type RW90, 1000 V. 


	.3 Inner jacket: polyvinyl chloride material. 
	.4 Armour: interlocking aluminum. 
	.5 Overall covering: Polyvinyl chloride (PVC) heat, flame, moisture and UV resistant material, suitable for installation in temperatures down to -40°C. 
	.6 Connectors: 
	.1 Non-hazardous rated areas: 
	.1 Thomas & Betts StarTeck Series Connectors, Appleton, Crouse-Hinds. 



	2.4 ARMOURED   .1 Conductors: insulated, copper, size as indicated.
	.2 Type: AC90.
	.3 Armour: interlocking type fabricated from aluminum strip.
	.4 Connectors: standard as required, complete with anti-short rings.  


	Part 3  - EXECUTION
	3.1 GENERAL   .1 Terminate cables in accordance with Section 26 05 20 - Wire
	.2 Cable Colour Coding: to Section 26 05 00 – Electrical General Requirements.
	.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 Support cables independently of supports used for equipment of other trades; do not support from or secure cables to ductwork, piping. 
	.6 Install cables in a neat and professional manner, so as to conserve headroom. 
	.7 Install cables parallel and perpendicular to building lines. 

	3.2 INSTALLATION  .1  Install wiring as follows:
	.2 In surface and lighting fixture raceways in accordance with Section 26 50 00- Lighting.  

	3.3 INSTALLATION   .1 Install cables where noted on drawings.
	.2 Group cables wherever possible on channels. 
	.3 Terminate cables in accordance with Section 26 05 20. 
	.4 Install cables in accordance with Installation of Cables: General. 
	.5 Do not secure cables to ductwork, mechanical piping and process piping. 
	.6 Install cable identification on each end of cable. 

	3.4 INSTALLATION   .1 Group cables wherever possible.


	26 05 28
	Part 1  - GENERAL
	1.1 RELATED   .1 Electrical General Requirements: Section 26 05 00
	1.2 REFERENCES   .1 CSA C22.2 No. 41-2017, Grounding and Bonding Equipment. 

	Part 2  - PRODUCTS
	2.1 EQUIPMENT   .1 Ground connections to take place on the ground bus are to be as follows: 
	.1 For wire sizes 6 AWG and smaller: copper, one-hole, short barrel (single crimp) lugs. 
	.2 Wire larger than 6 AWG to be two-hole, long barrel (dual crimp) lugs. 
	.2 Non-corroding accessories necessary for grounding system, type, size, material as indicated, including but not necessarily limited to: 
	.1 Grounding and bonding bushings. 
	.2 Protective type clamps. 
	.3 Bolted type conductor connectors. 
	.4 Thermit welded type conductor connectors. 
	.5 Bonding jumpers, straps. 
	.6 Pressure wire connectors. 

	.3 Copper compression type, long barrel, two-hole type lugs unless specified otherwise. 
	.4 Copper compression type connectors (cable to cable, cable to ground rod, etc.). 


	Part 3  – EXECUTION
	3.1 INSTALLATION   .1 Install complete permanent, continuous grounding system 
	.2 Install connectors in accordance with manufacturer's instructions. 
	.3 Protect exposed grounding and bonding conductors from mechanical injury. 
	.4 Use mechanical connectors for grounding and bonding connections to equipment provided with lugs except grounding terminations in 600V switchboards, 600V panels, to be copper, compression type, long barrel, two-hole connectors. 
	.5 Soldered joints not permitted. 
	.6 Install insulated bonding conductor in all conduits. 
	.7 Install separate insulated bonding conductor to outdoor lighting standards. 
	.8 Make grounding connections in radial configuration only, with connections terminating at single grounding point on the ground electrode(s) or street side of water pipe. Avoid loop connections. 
	.9 Bond single conductor, metallic armoured cables to cabinet at supply end, and provide non-metallic entry plate at load end. 
	.10 Ground secondary service pedestals. 
	.11 Secure the incoming circuit bonding conductor (wrap around unbroken) to the grounding screw of each outlet/device box, before connecting to the other grounding conductors and/or providing a "pig-tail" lead for device terminations. 
	.12 Twist all ground/bond wires together with a screw-on type wire connector, and then place in the rear of the outlet box. 
	.13 Bond all EMT wall stubs or sleeves to ground as per CEC requirements. 
	.14 Bond all conduits containing insulated ground conductor(s) at both ends. 

	3.2 FIELD QUALITY   .1 Perform tests in accordance with Section 26 05 00 – Electrical
	.2 Perform ground continuity and resistance tests using method appropriate to site conditions and to approval of the Construction Manager and local authority having jurisdiction over installation. 
	.3 Perform tests before energizing electrical system. 
	.4 Where applicable, disconnect ground fault indicator during tests. 



	26 05 29
	Part 1  – GENERAL
	1.1 RELATED   .1 Wire and Cables 0-1000V: Section 26 05 21.

	Part 2  - PRODUCT
	2.1 SUPPORT   .1 U shape, size 41.3 mm x 41.3 mm, 2.5 mm thick, surface 
	.2 Standard rolled structural steel shapes and plates or prefabricated structural systems, hot dipped galvanized. 
	.3 53 mm angle hot dipped galvanized steel for conduit support. 


	Part 3  - EXECUTION
	3.1  INSTALLATION  .1 Secure equipment to solid masonry, tile and plaster surfaces with lead anchors or nylon shields. 
	.2 Secure equipment to poured concrete with expandable inserts. 
	.3 Secure equipment to hollow masonry walls or suspended ceilings with stainless steel toggle bolts. 
	.4 Support equipment, conduit or cables using clips, spring loaded bolts, cable clamps designed as accessories to basic channel members. 
	.5 Fasten exposed conduit or cables to building construction or support system using straps. 
	.1 One-hole stainless steel straps to secure surface conduits and cables 50 mm and smaller. 
	.2 Two-hole stainless steel straps for conduits and cables larger than 50 mm. 
	.3 Use stainless steel straps for outdoor or damp locations. 

	.6 Beam clamps (zinc plated steel) to secure conduit to exposed steel work. 
	.7 Suspended support systems: 
	.1 Support individual cable or conduit runs with 12 mm diameter threaded rods and spring clips. 
	.2 Support two (2) or more cables or conduits on channels supported by 12 mm diameter threaded rod hangers (trapeze style) where direct fastening to building construction is impractical. 
	.3 Continuously threaded rods to be zinc plated steel. 
	.4 Space channels in accordance with the CEC for the smallest conduit installed. 
	.5 Install washer and nut on both the upper and underside of channel. 

	.8 For surface mounting of two or more conduits, use channels spaced in accordance with the Canadian Electrical Code. 
	.9 Provide metal brackets, frames, hangers, clamps and related types of support structures where indicated or as required to support conduit and cable runs. 
	.10 Provide adequate support for raceways and cables dropped vertically to equipment where there is no wall support. 
	.11 Do not use wire lashing or perforated strap to support or secure raceways or cables. 
	.12 Do not use supports or equipment installed for other trades for conduit or cable support except with permission of other trade and approval of the Departmental Representative. 
	.13 Install fastenings and supports as required for each type of equipment, cables and conduits, and in accordance with manufacturer's installation recommendations. 
	.14 Support various suspended types of junction, pull and/or outlet boxes as well as conduits, with minimum size 9mm threaded rod, nuts and flat washers. Secure threaded rods to boxes with one (1) flat washer and nut installed on both sides of box. 
	.1 One (1) rod is required for all type boxes sized 150 mm x 150 mm and smaller. 
	.2 Two (2) rods are required for boxes sized 200 mm x 200 mm and larger, up to and including those sized 300 mm x 300 mm. 
	.3 Minimum of four (4) rods are required for all boxes sized larger than 300 mm x 300 mm. 
	.4 Cut-off excess rod within 13 mm of channel bottom. 

	.15 In addition to C.E.C. minimum conduit spacing requirements, all suspended conduit runs containing horizontal or vertical elbows are to have one additional support rod installed not greater than 300 mm and mid point of "all" 90° bends. Maximum spacings between conduit support channels will be as dictated by smallest size conduit(s) being supported and/or secured to same. 
	.16 Touch up all field cut galvanized steel supports with galvanizing paint and primer. 
	.17 Support exterior conduit runs by clamps utilizing pipe runs or by 53 mm angle secured to the ground or concrete pad. Clamp conduit to angle and space supports as required by CEC based on the smallest size conduit being supported. 



	26 05 31
	Part 1  - GENERAL
	1.1 SHOP DRAWINGS .1 Submit shop drawings and product data for cabinets in accordance

	Part 2  - PRODUCTS
	2.1 SPLITTER BOX   .1 Sheet metal enclosure (NEMA 4), welded corners and formed 
	.2 Main and branch lugs to match required size and number of incoming and outgoing conductors as indicated on single line diagram. 
	.3 Acceptable materials: 
	.1 ACE Type 4 Continuous Bus Gutter, Bel Products, Hoffman, Hammond. 

	.4 Complete with water resistant plugs for cable entries when generator cables not in use. 

	2.2 JUNCTION AND   .1 Non-hazardous areas: Welded steel construction with screw-on 
	.2 Covers with 25 mm minimum extension all around, for flush-mounted pull and junction boxes. 


	Part 3  - EXECUTION
	3.1 SPLITTER   .1 Install splitters and mount plumb, true and square to the building 
	3.2 JUNCTION AND   .1 Install pull boxes in inconspicuous but accessible locations.
	3.3 IDENTIFICATION .1 Provide equipment identification in accordance with Section 26 05 00. 


	26 05 32
	Part 1  - GENERAL
	1.1  REFERENCES  .1 CSA C22.1-18 Canadian Electrical Code, Part 1. 

	Part 2  - PRODUCTS
	2.1 OUTLET AND   .1 Size boxes in accordance with CSA C22.1.
	.3 Gang boxes where wiring devices are grouped. 
	.4 Blank cover plates for boxes without wiring devices. 
	.5 347 V outlet boxes for 347 V switching devices. 
	.6 Combination boxes with barriers where outlets for more than one (1) system are grouped. 

	2.2 SHEET STEEL   .1 Electro-galvanized steel single and multi gang flush device 
	.2 101 mm square or octagonal outlet boxes for lighting fixture outlets. 
	.3 101 mm square outlet boxes with extension and plaster rings for flush mounting devices in finished walls. 

	2.2  CONDUIT BOXES  .1 Cast FS or FD feralloy iron alloy (galvanized) boxes as required with factory-threaded hubs and mounting feet for surface mounting of switches, receptacle, thermostats and similar devices. Matching electrogalvanized steel type 'FS' or 'FD' metal device plates unless specifically indicated otherwise. 
	2.3 FITTINGS-   .1 Bushing and connectors with nylon insulated throats.
	.2 Knock-out fillers to prevent entry of debris. 
	.3 Conduit outlet bodies for conduit up to 35mm and pull boxes for larger conduits. 


	Part 3  - EXECUTION
	3.1  INSTALLATION  .1 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. Reducing washers are not allowed. 
	.5 Unless otherwise noted, install surface mounted outlet boxes. 
	.6 Install type FS and FD outlet boxes for all outlets to be surface-mounted in non-hazardous areas. 



	26 05 34
	Part 1  - GENERAL
	1.1 LOCATION OF   .1 Drawings do not indicate all conduit runs. Those indicated
	1.2 TRADE SIZE   .1 The following are Metric trade sizes and Imperial trade size equivalent based on CEC Metric Units. 
	1.3  RELATED SECTIONS .1 Section 26 05 29: Hangers, and Supports for Electrical Systems. 
	1.4 REFERENCES   .1 Canadian Standards Association (CSA). 
	.1 CSA C22.2 No. 45.1-19, Electrical Rigid Metal Conduit - Steel. 
	.2 CSA C22.2 No. 56-17, Flexible Metal Conduit and Liquid-Tight Flexible Metal Conduit. 
	.3 CSA C22.2 No. 83-2017, Electrical Metal Tubing. 


	Part 2  - PRODUCTS
	2.1  CONDUITS   .1 Electrical metallic tubing (EMT): to CSA C22.2 No. 83, with couplings.
	.2 Rigid PVC conduit, fittings; couplings and connectors: to CSA C22.2 No. 211.2. Rigid PVC conduit to be FT4 rated. 
	.3 Rigid galvanized steel (RGS) conduit: to CSA C22.2 No. 45.1, galvanized steel thread. 
	.4 Flexible metal conduit: to CSA C22.2 No. 56, aluminum liquid-tight flexible metal.

	2.2 CONDUIT   .1 One (1) hole stainless steel straps to secure surface conduits 50 
	.2 Beam clamps to secure conduits to exposed steel work. 
	.3 Channel type supports for two (2) or more conduits at 1.5m o.c. 
	.4 9.5mm dia. threaded rods to support suspended channels. 
	.5 U-type pipe clamp of conduit support on angle or U-channel. 

	2.3 CONDUIT   .1 Fittings: manufactured for use with conduit specified. Coating: 
	.2 Factory fittings (LB, LL, LR, etc.) are to be used for 90° bends. 
	.3 Connectors and couplings for EMT: steel set screw type. 
	.4 Vertical/horizontal sealing fittings (malleable iron, galvanized, type EYS and EYD as required) rated for use in Class 1 hazardous areas, for use in hazardous rated areas. 

	2.4 EXPANSION   .1 Weatherproof expansion fittings with internal bonding assembly
	.2 Watertight expansion fittings with integral bonding jumper suitable for linear expansion and 19 mm deflection in all directions. 
	.3 Weatherproof expansion fittings for linear expansion at entry to a building as required. 

	2.5 FISH CORD   .1 Polypropylene: minimum 3 mm diameter. 

	Part 3  - EXECUTION
	3.1  INSTALLATION  .1 Install conduits to conserve headroom in exposed locations and cause minimum interference in spaces through which they pass. Install as high as possible to underside of structure. 
	.2 Use EMT except where otherwise specified. 
	.3 Use liquid tight flexible metal conduit for connection to motors, instruments, transformers and other vibrating equipment in non-hazardous areas, or TECK90 cable is used. 
	.4 Use explosion proof connection for connection to explosion equipment.
	.5 Install conduit sealing fittings in hazardous areas. Fill with compound.
	.6 Install conduit sealing fittings in hazardous areas and at hazardous to non-hazardous area boundaries in accordance with the Canadian Electrical Code. Fill seals with manufacturer approved compound. 
	.7 Provide conduit sealing fittings complete with drains as required by the Canadian Electrical Code. 
	.8 Minimum conduit size for lighting and power circuits: 21mm. 
	.9 Bend conduit cold. Replace conduit if kinked or flattened more than 1/10th of its original diameter. 
	.10 Mechanically bend steel conduit over 21mm dia. 
	.11 Field threads on rigid conduit must be of sufficient length to draw conduits up tight. 
	.12 Install fish cord in empty conduits. 
	.13 Where conduits become blocked, remove and replace blocked section. Do not use liquids to clean out conduits. 
	.14 Dry conduits out before installing wire. 
	.15 Install insulated copper bonding conductor in all conduit runs. Minimum size: #14 AWG or Table 16 of C.E.C. which ever is larger. 
	.16 Install expansion fitting at exit point (above grade) of all underground services. 

	3.2 SURFACE   .1 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 or surface channels. 
	.5 Do not pass conduits through structural members. 
	.6 Do not locate conduits less than 75 mm parallel to steam or hot water lines with minimum of 25 mm at crossovers. 
	.7 Fasten to flutes of metal roof deck where practicable. 



	26 28 17
	Part 1  - GENERAL
	1.1  PRODUCT DATA  .1 Submit shop drawings and product data in accordance with Section 01 33 00.
	.2 Include time-current characteristic curves for breakers with ampacity of 225 A and over. 


	Part 2  - PRODUCTS
	2.1 BREAKERS   .1 Bolt-on moulded case circuit breaker: quick- make, quick-
	.2 Multi-pole breakers to have single handle. 
	.3 Magnetic instantaneous trip elements in circuit breakers to operate only when value of current reaches setting. Trip settings on breakers with adjustable trips to range from 5-10 times current rating. 
	.4 Circuit breakers with interchangeable trips as indicated. 
	.5 Circuit breakers to have interrupting capacity as indicated on the Drawings. 

	2.2 THERMAL  .1 Moulded case circuit breaker to operate automatically by 
	2.3 MAGNETIC   .1 Moulded case circuit breaker to operate automatically by 

	Part 3  - EXECUTION
	3.1  INSTALLATION  .1 Install circuit breakers as required. 


	26 28 23
	Part 1  - GENERAL
	1.1 RELATED   .1  Electrical General Requirements: Section 26 05 00.
	1.2 PRODUCT DATA  .1 Submit shop drawings and product data in accordance with Section 01 33 00. 

	Part 2  - PRODUCTS
	2.1 DISCONNECT   .1 Heavy duty, fusible and non-fusible, horsepower rated, single
	.2 Electrical rating as indicated on the drawings. 
	.3 Provision for padlocking in off switch position by three (3) padlocks. 
	.4 Mechanically interlocked door to prevent opening when handle in ON position. 
	.5 Fuses: size as indicated. 
	.6 Fuseholders: suitable without adapters, for type and size of fuse indicated. 
	.7 Quick-make, quick-break action. 
	.8 ON-OFF switch position indication on switch enclosure cover. 
	.9 Viewing window to view open/close status of disconnect switch blades. 
	.10 Acceptable material: 
	.1 Siemens. 
	.2 Cutler Hammer. 
	.3 Square D. 


	2.2 EQUIPMENT   .1 Provide equipment identification in accordance with Section

	Part 3  - EXECUTION
	3.1 INSTALLATION   .1 Install disconnect switches complete with fuses as indicated. 
	.2 Install true, plumb and square to building lines. 
	.3 Confirm disconnect switch has proper clearance for operation of handle. 



	26 29 13
	Part 1  - GENERAL
	1.1  GENERAL   .1 This section pertains only to the electrical connection of motors. 

	Part 2  - PRODUCTS
	2.1  MOTORS   .1 Motors are supplied with associated mechanical, and architectural equipment. 

	Part 3  - EXECUTION
	3.1  INSTALLATION  .1 Install wiring, flexible connections and bonding. 
	.2 Use liquid tight flexible conduit for connections to motors in non-hazardous rated areas, for connection to motors. 
	.3 Check rotation before coupling to driven equipment. 
	.4 Confirm electrical installation does not interfere with rotation, operation or maintenance of equipment. 
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